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1. HeJII/I H 3a1a41 OCBOCHHUSA TUCHUIIJIMHBI

IIpoekTpoBaHMe CHCTEM M CpPeICTB YNpaBJieHHs] B Npoleccax NepepadoTku MHHEPAIbHOTO U
OPraHUYECKOro ChIPbSl - OCHOBHAs 0OmMIeTpod)eCCHOHAs JTUCIMIDIMHA, BKITIOYAIOIIAs OCHOBHI 3HAHWI B 00JacTh
WH(POPMAIMOHHBIX TEXHOJIOTHH, aBTOMATH3AITNH TEXHOJIOTMYCCKHUX TPOIIECCOB M MPOU3BOJICTB.

Lenps wW3ydeHHs] AUCHUILUIMHBI — OCBOCHHE CTYJICHTAMHU TPHHITUIIOB pa3pabOTKU, BHEAPEHHUS U
JKCIUTyaTalldd aBTOMATU3MPOBAHHBIX CHCTEM YIIPABJIEHUS TEXHOJNOTMUYECKMMHU IMpOLlECCaMU Ha MPEAIpPUITHIX
HedTenepepadaTHIBAIONICH M TOPHBIX OTPACiAX IPOMBINUICHHOCTH, OCBOCHHEC HABBHIKOB B (DOpMyIHpOBKax
TpeOOBaHUN K CHCTEMaM TEXHOJOTHUECKOTO KOHTPOJS W YIpPAaBICHHS MPOU3BOACTBEHHBIMHU IPOIIECCAMU, BEIOOD
OCHOBHBIX CPEJACTB PELIEHUS MTOCTABJIEHHBIX MEpPE] ITUMU CUCTEMAMU 33/1a4, aHAJIN3 XapaKTEPUCTUK U PE3yJIbTaTOB
(YHKIIMOHUPOBAHUS, METOOB ONTHMHU3AIINH.

B mporecce M3ydeHUs MUCIHMIUIMHBI CTYACHT NPHOOPETAET TEOPETHUYCCKUEC 3HAHUS M TPAKTUYCCKUE
HABBIKM TIpU padOTe ¢ COBPEMEHHBIMHU CPEJCTBAMHM aBTOMATHKH Ha 0a3e MHUKPOMPOIICCCOPHOW, BBIYUCIUTEILHON
TEXHUKH, WH(OOPMAIMOHHBIX CHCTEM, AJITOPUTMOB U MPOrpaMM, MUCIOJHHTEIBHBIX YCTPOMCTB, 00ECIICUUBAIOIINX
(HYHKIIMOHUPOBAHHE KOHKPETHBIX CHCTEM aBTOMATH3AIMH, MPUMEHAEMBIX B Poccuu u 3a pyOeskoMm.

OCHOBHBIMM 33Ja4aMH TUCHUILUINHBI ABJISIIOTCS
- W3y4YeHHE OCHOBHBIX ITOIXOIOB K pa3paboTKe, BHEAPCHHIO U OKCIUTyaTalldM aBTOMATH3MPOBAHHBIX CHCTEM
YOPaBJIEHUS] TEXHOJIOTMYECKUMU MPOLIECCAMMU;

- TEOpUHM aBTOMATHUYECKOrO VIIPaBJICHHs, CIOCO00B mocTpoeHust coBpeMeHHBIX ACYTII MHOrocBsi3aHHBIX
TEXHOJIOTHYECKUX MTPOLIECCOB U MPOU3BO/ICTB;

- OBJIAJICHHE METOJAMU KOHTpPOJII M YIPABICHMs, CHUHTE3a CHCTEM  ABTOMAaTHU3MPOBAHHOIO YIIPaBJICHUS
TEXHOJIOI'MUYECKUMH IIPOLIECCaMU;

- (hopmupoBaHUE MPEACTABICHUI O TEXHUYECKUX CPENICTBAX DPEANIU3ALNH aJITOPUTMOB YIIPABJICHHSL;

- HaBblkM pabOTBHl C IMPOrpaMMHBIM OOECIIEYEHHEM U CETEBBIMH pPECcypcaMH, TEXHHMYECKUMH CpPEICTBAMHU
aBTOMaTU3alM¥ IMPOU3BOJACTBA, MWCIOAb3YEMBIMM IIPYU PELICHUU NPAKTUYECKUX 3aJad B IPOU3BOJACTBEHHOU
JIESATEIIBHOCTH [TPOMBIIIIEHHOTO MTPENIPUITHS;

- MOTHBAIIMH K CAMOCTOSTEIbHOMY IMOBBIIICHUIO YPOBHS MPO(eCcCHOHATIbHBIX HABBIKOB B 00JIACTH aBTOMATH3AIMN

MIPOU3BOJICTBA.

3agadeii JUCHUILIMHBI ABJsieTcss (opMHpPOBaHUE Y CTYIEHTOB 3HAHUN O COJAEPKAHUU
U TOpPSAKE BBITIOJHEHUS TMPOEKTHBIX pabOT MpH CO3/IaHUU aBTOMATH3UPOBAHHBIX CHCTEM
yIpaBJeHUS MPOU3BOJCTBOM B COOTBETCTBUU C TpPEOOBAHUSAMM CTaHAAPTOB. Y CBOEHUE
CTYICHTaMH COBPEMEHHBIX METOJOB IOCTPOCHHUSI CHUCTEM aBTOMATHYECKOIO YIIPaBJICHHUS,
YCBOGHHE  B3aMMOCBS3€H  MEXKIY CTPYKTYpPHO-TOIOJIOTUYECKUM, AITOPUTMUYECKUM
oOecriedyeHHeM CHCTEM aBTOMATHUECKOTO VIpaBICHHS U PA3IUYHBIMU BHJIAMHU CXEM

PCAIU3YOIUX Tpe6yeMHe AJITOPUTMEI U MOKA3aTCIIN Ka4UCeCTBA TCXHOJIOTMYCCKOTO ITpoLecca.

2. Mecto guctmmuiinesl B ctpykrype OIIOII BO

I[I/ICLII/IHJ]I/IHE[ «HpOCKTHpOBaHI/Ie CUCTEM U CpCACTB YHPaABJICHUA B MpoLEcCax
nepepa60TKI/1 MHUHCPAJIBHOTO U OPraHU4YCCKOr0 ChIpbs» OTHOCHUTCA K JUCHHUIIIMHAM I10 BBIGOpy

BapuaTuBHOW wyactu Onoka bl mo nHampaBnenuto noaroroBku 27.04.04 «YmpaBieHue B
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TEXHUYECKUX CHCTeMax» (YpOBEHb MarucTpatrypbl), ouHoi (opmbl oOydenust 3 cemectp 2

Kypca.

JInist  ycremHoro ycBOEHMs Marepuanga CTYAEHT JOJDKEH MCIOJIb30BaTh 3HaHMA,
MOJIy4CHHBIEC NPH M3YYEHUU CIEAYIOMUX AucHUIUInH: «MH(popMaTHKa U MPOrpaMMHpPOBAHUEY,
«[IporpammupoBaHue U OCHOBBI alropuTMu3auum», «Cucrema yrpaBieHUsl 0a3aMu JaHHBIX»,
«[IpoexkTrpoBanue MHPOPMALMOHHBIX CHUCTEM», @ TAKKE TECHOM B3aUMOCBS3U C JPYrUMHU
CIELMAaJIbHBIMU AUCLUILUIMHAMH.

[lonmyueHnHbple 3HaHUS MOTYT OBITH HCIOJIB30BaHbl JUISl PELICHUS pEeabHBIX 3a/a4
CO3/JIaHUsl, COBEPILIECHCTBOBAHUS aBTOMAaTU3MPOBAHHBIX MPOLECCOB YIPABICHUS TEXHUYECKHUMH
CUCTEMaMH B Pa3JIMYHBIX OTPACIAX OSKOHOMHUKHM, a TAaKK€ IPHU BBIIIOJIHEHUU KYpCOBBIX M

JTUTUIOMHBIX pa0oT.

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHMS COAEPKAHMS TUCHUILINHBI

B pe3yabTaTeC U3YUYCHHSA AUCHUIUIMHBI CTYACHT OOJDKCH 06_]’[8.)13.T]) CJIEAYIOIIUMHU l'[pOd)eCCI/IOHaJ'lebIMH

xommeTenmusamu (I1K):
- CIocO0EH y4acTBOBATh B MOJIEPKAHUH €AMHOTO HH(POPMAIIIOHHOI'O MPOCTPAHCTBA IJIAHUPOBAHUS U yIPaBICHHS
MpEeINpUsITHEM Ha BCEX dTamax KU3HEHHOro 1ukia nmpousBoaumoit npoaykuuu (IKC-7);

B pe3synbTaTe U3ydeHUs AUCLUIUIMHEI CTYJCHT AOJDKEH:

3HaTh:
- OCHOBHBIC IIPUHIMIBI CHCTEMHOTO IIOAXOHa, WCIONb3yeMble MPH IPOESKTHPOBAHWH, CTAAWM W 3Talbl
MPOSKTUPOBAHHMS CUCTEM aBTOMATHU3ALMY;
- IPUHIMIBI OPTaHU3aIUH U (HYHKIMOHUPOBAHHMS CHCTEM aBTOMATH3alHY;

- COACpIKaHUEC pa60T, BBINIOJIHAEMBIX Ha CTAAUAX U dTAallaX NPOCKTHPOBAHUA CUCTEM aBTOMAaTHU3allUuN;

- COBpEMEHHBIE MPOIIECChl TPOEKTUPOBAHUS U Pa3padOTKH MPOTrPAMMHBIX IIPOIYKTOB;
- IPUHIUIBI YIIPABJICHUS KaueCTBOM MPOTrpaMMHOI0 00eCreUeHNUs;

- METOJbI TECTUPOBAHUS MMPOrPAMMHOTO ITPOAYKTA.

Ymers:
- COCTaBIIATh TEXHUYECKHE 3a/laHMs Ha NPOEKTUPOBAHHME CHCTEM aBTOMAaTH3AIlMM TEXHOJIOTMYECKHX MPOIECCOB,
pa3pabaTheiBaTh (YHKIMOHAJIBHYIO CXEMY aBTOMAaTH3allMM TEXHOJOTMYECKOr0 MPOIlecca, OCYLIECTBIATH BBIOOD
CPEACTB TEXHHYECKOro OOeCIeyeHns pa3padaThiBa€MOi CHCTEMBl aBTOMAaTH3alldH, pa3padaThBaTh pPabOdyIo
JOKYMEHTAIINI0, HEOOXOMMYIO ISl peal3alliy ¥ BHEIPEHHUS CHCTEMbI aBTOMATH3aIHH.

Baanern:
- TPUHLHUNAMH CHCTEMHOTO TOAXO4a IPH NPOSKTUPOBAHMHM CHCTEM aBTOMATH3AlMH, IIOCIEAOBATEILHOCTHIO

MIPOEKTUPOBAHHS, METOAAMH BBIOOPA CPEICTB ABTOMATHKH U U3MEPUTEIBHON TEXHHUKH.

4. Conep:kaHue M CTPYKTYpPa JIMCHUIIIHHBI (MOXYJIsI)

4.1 Conepxxanue TMCHMILITAHBI

dopmupye ®opma
Mast TEKYIIEro




Ne HaumeHoBanue Coaep:xanue pasgeaa KOMIIETEH KOHTPOJIsA
pasaena pasaena WL
1 2 3 4 5
1. BBenenue B | OcHoBHble monatusi aBromatm3auuu | [IKC-7 | nabopatopHas
yIIpaBJICHHE TEXHOJOTUIECKOrO mporecca. paborta,
TEXHUYECKUM ®opMynMpoBKa 3aJaudl WHXKEHEpa IIO0 BOIPOCHI Ha
MIPOIIECCOM. aBTOMaTH3aLIuU TEXHOJIOTUIECKUX KOJUIOKBUYME,
IPOILIECCOB U TPOU3BOIACTB. OCHOBHBIE KOHTPOJIbHBIC
YPOBHHU YHPABJICHUSA TCXHOJOTHYCCKUM MCpOIIPUATHA,
npoueccoM. CTpykTypa ympaBleHUs 3ay4er.
TEXHOJIOTUYECKUM IIPOLIECCOM.
Kiaccudukarus MIPOMBITTUICHHBIX
O0OBEKTOB  yIpaBieHus  (crocobeH
y4aCTBOBAaTh B MNOAACPKAHUU CIUHOIO
WH(POPMAITIOHHOTO MIPOCTPaHCTBA
IIJIAaHUPOBAHUA u YIipaBJICHUA
OpeANpUATAEM  Ha  BCEX  JTamax
KNU3HCHHOI'O THUKJIa HpOI/ISBOL[I/IMOﬁ
MPOAYKIIUN).
2. Asromatnuecku | O6mue cBeneHns o upombinuieHHBIX | [TKC-7 | mabopatopHas
e perymstopsl u | CUCTeMax  peryiuposanus. OCHOBHbIC pabora,
o IMOKa3aTCiin Ka4dyeCTBa PEryJIrupoOBaHUA. BOIIPOCHI HA
WX HacTpoHKa.
CTpyKTypHasi cXeMa aBTOMAaTH4ECKOro KOJUTOKBUYME,
Hatanku B | perymsropa. Krnaccudukanms KOHTPOJIbHBIC
crucTeMax ABTOMAaTUYECKUX PEryisaTOpOB. MEPOIPUATHS,
aBTOMaTH3aImy, | KPUTEPHH BBIOOpa THIIA PETYJIATOpA. 3a4€T.
OKcrepuMeHTalbHbIe MeTO/Ibl
HcnonaurensH
OIIpENETICHNUsI  HAcCTOEK  peryssiTopa.

bIC MCXaHU3MBI
n

perynupyomne
OpTaHBbI.

[IpoMBIIUIEHHBIE PETYIASATOPHI TPSIMOTO
W HEnpsIMOro JEUCTBHUS: YCTPOMCTBO,
TIPUHIIATT paboTsl, OCHOBHBIE
TEXHUYECKHE XAPAKTEPUCTHKH, METOIIBI
HacTpOWKH. IIpoMBIIIIICHHBIC ITH(DPOBBIC
perynsTopsl M WX HacTpoiika. OOmue

XapaKTePUCTUKH JATINKOB
MTPOM3BOACTBEHHBIX MapaMeTpoB.
OCHOBHBIE  THIIBI  W3MEPHUTENBHBIX
mpeoOpa3oBaTEICH. BspreiBo3zamura.
Knaccudukarms PEryIUPYIOIIHIX

opraHoB. JlpoccenbHO peryaupyoomas

apMatypa. Perymupyrommue Kiamassl
3anopHast apMatypa.
[IpenoxpanurensHas apMartypa.
3amurHas apmarypa. Pacuer
PEryIHUPYIOIINX OPraHoB.
Knaccudukanms HCTIOJIHUTEIBHBIX
MEXaHU3MOB. CoBpeMeHHBIE
IPOMBIIUICHHBIE HCTIOJIHUTEbHbIE
MEXaHU3MBI. Kpurepun BbIOOpA
UCIIOJIHUTENBHOTO MeXaHU3Ma.
UcnonnutenbHble MeXaHU3MBbI
JNEKTPUIECKUE OJJHOOOOPOTHBIE:
YCTPOMNCTBO, MIPUHLIAT paboThL.
WcnonnutensHble MEXaHHU3MBI
3JIEKTPUYECKHE PSIMOXOIHBIE:
YCTPOMHCTBO, MIPUHLINAT paboTHI.

SJICKTPI/ILI CCKas NpUHOUINIMAJIbHAS CXEMa




MOKIIIOUECHUS MIPOMBIIIUTCHHBIX
UCIIOIHUTEIHHBIX MEXaHU3MOB K
peryaupyromemMy YCTPOICTBY
(crtocoOeH y4acTBOBATh B MOICPIKAHUU
€MHOT0 “H()OPMAaIOHHOTO
MPOCTPaHCTBA IJTAHUPOBAHUS u
VOpaBJICHUS] TPEANPUATHEM Ha BCeX
JTanax >KU3HEHHOTO LHUKJIa

MIPOU3BOJIMMON MPOAYKIMH).

Paspabotka
KOHIIETITYaIbHO
A  CTPYKTYpBIL
Paspabotka
TEXHUYECKOI'O
3a/IaHHsl.
Onucanue
o0BbeKTa
aBTOMAaTU3HUPOBA
HHOT'O

YIPABJICHHUS.

Pazpaborka KOHLIENTYaJIbHOM
CTPYKTYpBbI ACVYIIL c y4ETOM
0COOEHHOCTH pa3paboTKH
pactpeneneausix ACYTII B SCADA-
cucreme. 3aJaHue Ha MPOEKTHPOBAHHE.
Craguy TPOSKTHPOBAHUS U  COCTaB
MPOEKTHON JIOKYMEHTAllMU. - 3aJaHue
Ha BBINIOJHEHUE pa0OT, CBS3aHHBIX C
aBTOMaTH3aIneH TEXHOJIOTUYECKUX
MIPOIIECCOR. Odopmienue u
KOMIIJICKTOBaHUE paboueit
JIOKYMEHTaI1H. Omnucanne
TEXHOJOTMYECKOr0  Mpolecca  Kak
00BeKTa ABTOMAaTHU3WPOBAHHOTO
YIIPABJICHHUS. Onmucanne
NPOM3BOJICTBEHHOTO  Ipolecca  Kak
00BeKTa ABTOMAaTHU3WPOBAHHOTO
yopaBieHus.  Pa3paboTka — mepedHs
(cnenmdukanme) BXOTHBIX ¥ BBIXOTHBIX
CHUTHAJIOB, JOCTYITHBIX JUTSt
ucnoip3oBaanss B MYBK  TaGmumier
BXOJI-BBIXOJIHBIX ~ CHUTHAJIOB(CIIOCOOCH
y4acTBOBAaTh B MOJUICPKAHUU EIUHOTO
WHPOPMAITHOHHOTO MPOCTPAHCTBA
TJTAHUPOBAHUS 71 YIIpaBIICHHS
NpEANpHSTAEM  HAa  BCEX  OATamax
JKU3HEHHOTO  [UKJIa  TPOU3BOAUMOMN
TPOAYKIIIH).

IIKC-7

naboparopHas
paborta,
BOITPOCHI HA
KOJUIOKBUYME,
KOHTPOJIbHBIC
MEPOIPUATHS,
3a4€rT.

Pazpabotka
CTPYKTYpHOH
CXEMBI ACY
TIL.
IIpoexTupoBanu
€ apXUTEKTYpPbI
rH(}OpMaImoHH
o-
YIIPaBJISAIOLINX
BBIUUCIINTETbHBI

X KOMIIJICKCOB.

Bri6op mporpammabix cpeacte ACY
HHTEIPUPOBAHHON cpeabl  pa3paboTKu
(UC), mnommepxuBatommx MpoQUIH
apxutektypel  MUYBK.  Pazpaborka
CTPYKTYPHOH CXeMbl HH(OPMaLUOHHO-
YIIPaBJISAIOLIEr O BBIYHCIIUTEIBHOTO
KomIutekca. - OcoOeHHOCTH pa3paboTKH
pacnpenenenubix ACYTII B SCADA-

cucreMe (CHocoO€H y4acTBOBAaTh B
HOJIepKaHUN €IMHOTO
MH(POPMALIIOHHOTO MIPOCTPAHCTBA
TUTAHUPOBAHUS u yIpaBIICHUS
OpeAlpuiATHEM  Ha  BCeX  JTamax
KU3HEHHOTO  LUKJIa  IPOHU3BOANMOMN

IPOAYKIHH).

IIKC-7

nmabopaTopHas
pabora,
BOTIPOCHI Ha
KOJJIOKBUYME,
KOHTPOIbHBIE
MEpOTPHUSATHS,
3a4€T.




Paspabotka
(YHKIMOHATBHO
17t CXEMBI
ABTOMATH3AIIHH
ACY TIIL.
Paspabotka
MPHUHIUITHATBH
BIX, MOHTaXHBIX
CXEM.
Paspabotka
cxeM
BHYTPHIIIMTOBHI
X COEIUHEHUU U
BHEITHUX

HPOBOJIOK.

Haznauenne cxem  aBTOMaTH3alWH,
METOAMKAa W OO0IMe MNPUHLIUIBI HX
BBITIOJTHCHUSI. Nzobpakenue
TEXHOJOTUYECKOr0 O0OpYyAOBaHHUS U
KOMMyHUKauuii. M300pakeHne cpencts
U3MEpeHus u aBTOMATH3ALIH.
[To3urmonHoe o0o3HaYeHWEe TPUOOPOB
U CpeiCTB aBTOMaTH3aluu.  Buibop
KOHTPOJUIEPHBIX CPEACTB  peau3aliu
NVYBK, BHIOOD JATYNKOB u
UCTIOTHUTENBHBIX MeXaHH3MOB.
TpeboBaHUs K BBITIOIIHEHUIO U TIPUMEPHI
BBIIOJTHEHUSI CXEM  aBTOMATH3allHH.
O6uue TpeOOBaHMS. [IpaBuna
BBIIOJTHEHUS  cXeM.  Pa3mepsl u
OpDHEHTAlMS  YCIOBHO  TpauuecKux
obo3HaueHnil.  JluHMM.  DJIEMEHTHI
muppoBOil  TeXHUWKU. BwIOOp cxem
JJIEKTPONUTAHHS, PE3EPBUPOBAHUS U
aBTOMAaTHYECKOE BKIIOUEHHE pe3epBa.
AnmapaTtypa yhOpaBleHHS W 3allHThI
CXEeM 3JIEKTPOIUTAHMSL. Bri6op
anmapaTtoB  yIpaBleHWST W 3allWThL
Beibop ceweHnit TPOBOAOB W IKHI
kaOeneil. BpIOOp 3JI€KTPONPHUBOAHBIX
cpenctBs ACY. TpeboBaHus K Ka4eCTBY
CKaToro Bo3ayxa. McToyHMKM NUTaHMSL

Bri6op cXeM ITHEBMOITUTAHUSI.
Meroguka odopMIeHHS W TPHUMEp
BBITIOTHEHUS MIPUHIATTHATEHOM
MTHEBMATHYECKOW  CXEeMbl  IHTaHUS.
eI, ITyJIBTHI u MIPOEKTHO-
KOMIIOHyeMbI€ ~ KOMIUIEKTBI ~ CHCTEM
aBTOMATH3AIINH. Haznauenwne "

KOHCTPYKITHS IIATOB M My’IbTOB. O0Imme
TpeOOBaHUS K pa3paboTKe dYepTeKei.
Ueprexxn oOOMX BHIOB MIMTOB |
MyabTOB. PacronoxeHue ammapaTypsl,
apMaTypel W TPOBOJIOK B  IIHUTaX,
MynbTax, INTATHBAaX. Pa3MelieHne u
YCTAaHOBKA IMUTOB W  MYJIBTOB B
IIMTOBBIX TMOMEINCHHUIX. Pa3paboTka
CXEMBI coeMHEHUH aJIPpeCHbIM
CIIoco0O0M. Pazpabotka CXEMBI
COCIMHEHUI TaOJIMYHBIM  CITOCOOOM
(criocoOeH y4acTBOBATh B MOJICPKAHUN
€IIUHOrO HH(POPMAITHMOHHOTO
MPOCTPAHCTRA MTAHUPOBAHUS 5
yIpaBJicHUs TPEINPUATHEM Ha BCeX
sramax JKA3HEHHOI'O LKA
MPOM3BOIMMOM MPOTYKIIHH).

IIKC-7

nmabopaTopHas
paborta,
BOIPOCHI Ha
KOJUTOKBHYME,
KOHTPOJIbHBIC
MEpOIPHSITHS,
3a4€rT.




Pazpaborka OcHoBHast 3a7a4a paspaborku | IIKC-7 | mabopatopHas
HOPMATHBHO- HOPMAaTHUBHO TCXHI/I‘IGCKOI/:I pabora,
. JOKYMEHTALlUW — 3aKpelieHne B Hel BOIPOCHI Ha

TEXHHYECKOM .

TpeOOBaHUI K KadecTBY NPOAYKIUH. KOJUIOKBUYME,
AOKYMCHTAlMK | Kpurepud COMOCTABICHHS PEaTbHOTO KOHTPOJIbHBIC
Ha Ka4ecTBa MH3TOTOBJICHHOW MPOLYKLIUHU MEpOIPHSITHS,
npoeKTHpyemble | WM OKa3aHHBIX YCIYT U TpeOOBaHUIA K 3a4€rT.

HUM, 3aKPCIJICHHBIX B
anmapatHo- o

COOTBETCTBYIOIICH HOPMAaTHUBHO
PpOrpaMMHBIC TEXHUYECKOU TOKYMEHTAITUH.
Cpe/CTBa. 3akonbl PO «O ceprudpukanum» u «O

3amuTe npae norpedureneii» u  [OCT

P 40.001-95, TOCT P 40.002-96,

IoCt P 40.003-96. IIpomecc

ceprudukaum anmapaTHO-

MpPOrpaMMHBIX  CpPEICTB  (crocoOeH

y4aCTBOBAaTh B MNOAACPKAHUU CIUHOIO

WH(POPMAITIOHHOTO MPOCTPaHCTBA

IJIAaHUPOBAHUA u YIIpaBJICHUA

OpeANpUiATAEM  Ha  BCEX  JTamax

KN3HCHHOI'O THUKJIa HpOI/ISBOlII/IMOfI

MPOTYKIUH).
Anroputmudeck | Betbop  (o6ocHoBanme) anroputmoB | ITKC-7 | maGopaTopHas
oe oGecrieycHue | YITPABICHHS ACY TIL pabora,

AnropuTMHYecKOoe o0ecrieueHue. BOTIPOCHI Ha
YIIpaBJIEHHUSL.

ANTOpUTMBI YIPABJICHUS, KOJUIOKBUYME,
Bei6op o0CITy)KUBaHUS 000pyI0BaHUS KOHTPOJIbHBIE
HUHTErPaliOHHO | TE€XHOJOI'MYECKOI'o poriecca. MEpOIPUSTHS,
ii  miardopmer | Pa3padoTka IPOrpPaMMHOI0 3a4€T.
CAIIP 1 ACY. obecrieueHusT Ul [IPOrpaMMUPYEMBIX

JIOTUYECKUX KOHTPOJIJIEPOB.

OcobeHHOCTH pa3paboTKu

pacnpeneneaapix ACYTII B SCADA-

cucreme. ['padpmdeckuit mHTEpdeiic u

[IOLIarOBOE  CO3/JaHHUE  MHEMOCXEMBbI

IpoeKkTa (CIIocOOEH  ydacTBOBaTh B

MIOJIEPKAaHUH €IMHOTO

HH(}OPMALMOHHOTO IIPOCTPAHCTBA

IIJTAaHUPOBAHUS u yIIpaBIICHUS

NpEeANnpUsATHEeM  Ha  BCEX  JdTamax

KU3HEHHOTO  LUKJIa  IPOU3BOAUMOMN

HOPOAYKIHH).
MoHTax, Pazpaborka Texuomorum wusrotoBienust | [IKC-7 | mabGopatopHas
HaJagKa U | anmapaTHBIX CpencTB c pabora,
9KCIUTyaTaHsI HCIOJIb30BaHUEM aBTOMATH3MPOBAHHBIX BOIIPOCHI Ha
TUIOBBIX CHCTEM TEXHOJIOTHYECKONW IOIrOTOBKU KOJUIOKBUYME,
CpEnCTB OpoM3BOACTBA. MOHTaX W Hajajgka KOHTPOJIbHBIE
W3MEPEHHH W | TUNOBBIX  CPEACTB  HM3MEPEHUH U MEPOIPUSTHS,
aBTOMATH3aLUK, | aBTOMATH3alUHU, CXEM CHUTHAIM3ALUM U 3ayér.
CXeM ynpasieHus. llopsgoK MOHTaXHBIX H
CUTHAJIM3AlMM U | HAaJaJo4yHbIX  pabor.  MoHTaxHbIE
yIIpaBJICHHS. IPOBOJA. [Ipumepsl  KOHKPETHBIX
Beimonuenue MOHTa)KHBIX M PEryJIHMpOBOYHBIX PabOT
pETJIAaMEHTHBIX | B obnactu ABTOMaTH3aLUH.
UCTIBITaHUI Opranuzanusi  KOHTpons paboT 1o
anmapaTHbIX U | HaJaJgKe, HACTPOHWKe, PEryIHpOBKE,
MIPOrpaMMHBIX ONBITHOM  TPOBEPKE,  pErJaMeHTy,
CpEACTB B | TEXHUYECKOMY,  IKCIUIyaTallMOHHOMY




nabopaTopHBIX | OOCIY)KMBaHHIO 00OPYIOBaHHS, CPENCTB
u ¥ CHUCTEM aBTOMATH3allMH, KOHTPOJI,
MPOU3BOJICTBEH | AMATHOCTUKH, MCIBITAHHH, YIIPAaBICHUS
HBIX YCIOBUSIX. | U MPOrpPaMMHOT'O obecrieueHusl.
[MpakTHyeckoe MIPUMEHEHUE
COBPEMEHHBIX METOJOB M  CpEACTB
oIpeeneHus IKCILTYaTaIl[HOHHBIX
XapaKTEePUCTHK obopymoBaHu4,
TEXHUYECKHX  CPEACTB U  CHCTEM.
Beinonnenne perilaMeHTHBIX
UCIIBITAHUI anmapaTHbIX u
IPOrpaMMHBIX CPEICTB B JIAOOPATOPHBIX
u IIPOU3BOJICTBEHHBIX YCIIOBHSIX
(crioco0eH y4acTBOBaTh B MOJJIEPKAHUN
€IIMHOT0 uH(OPMAIMOHHOTO
POCTPaHCTBA TUTAHUPOBAHUS "
yIpaBJCHHUs TPEANPUATHEM Ha BCEX
JTanax KU3HEHHOTO UKIIa
IIPOU3BOIUMOM IPOAYKIIMH).

4.2 CTpyKTYypa TUCHHUILINHBI

OOmasi TpyJOEMKOCTh JUCHUIUIMHBI cocTaBisieT 3 3adeTHble enuHunpl (108 gacos).

[IpomexxyTounast arrectamus — 3a4€T (3 cemecTp).

But paboTs1 KoaunuectBo yacoB
cemecTp Ne 3 Bcero
O01asi TPY10eMKOCTh 108 108
AyauTopHasi padora: 34 34
Jlexyuu (J1) 17 17
Ipaxmuuecxue 3anamus (113) - -
Jlabopamopnuvie pabomut (JIP) 17 17
CamocTosiTeIbHAs padoTa: 65 65
Kypcogoit mpoexkT (KII), kypcoBast padota (KP) - -
Pacdaerno-rpaduaeckoe 3amanue (PI'3) - -
Pedepar (P) - -
Occe (D) - -
CamMocTosTenTbHOE H3YUEeHUE Pa3JIeoB 25 25
KonTponsnas padora (K) - -
CamonoaroroBka (mpopaboTka W MOBTOPEHHE JISKIIMOHHOTO MaTephaia H 40 40
MaTepuaia yueOHUKOB M YIeOHBIX TTOCOOWH, MMOATOTOBKA K JaOOpaTOPHBIM
Y TPAKTUYECKUM 3aHATHSAM, KOJUIOKBUYMaM, PyOSKHOMY KOHTPOJIIO H T.J.)
IloaroroBka u caaya 3a4era 9 9
Buja uToroBoro KOHTpOJIs (3a4eT, IK3AMEH) 3auér 3auér
Paznenbl nucuMnIMHBI
KoaunuecTBo yacos
Ne AyauTopHas Bue ayn.
pasnena HaumenoBanme pasienos Beero PaGora pabora
n3 | Jgp Cp
1 2 3 4 5 6 7
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BBe)IeHI/Ie B YIIpaBJICHUEC TCXHHUYCCKUM
HPOLIECCOM

(cmocobeH y4yacTBOBaTh B  MOJIEP’KaHUH
€IMHOTO0 HH(POPMAIIMOHHOTO TPOCTPAHCTBA
IUIAaHUPOBAHUS U YIPABIEHUS MPEIIPUITHEM
Ha BCEX OJTamax JKU3HEHHOIO  IMKJa
IIPOU3BOIMMOM IIPOSYKIIMH).

ABTOMAaTHYECKHE PEryIsATOphl MU HUX HACTpPOMKa.

I[aT‘-II/IKI/I B CHUCTEMax aBTOMaTHU3allnHU.
HcnonHurenbHble MEXaHU3MBI U PETYIUPYIOLIUE
OpraHbI (crocobeH y4acTBOBATh B

MOJICPKAHUU  €UHOTO HWH(GOPMAIIMOHHOTO
MPOCTPAHCTBA IUIAHUPOBAHUS W YIPABICHUSA
NPEIIPUATHEM Ha BCEX 3Tamnax >KU3HEHHOIO
[IMKJIA TPOU3BOIUMOM MIPOTYKIIHH).

18

14

Pazpaborka KOHIIENTYaJIbHOM CTPYKTYPBHI.
Pa3paborka TexHuueckoro 3amaHus. OnucaHue
o0beKTa  aBTOMATH3UPOBAHHOTO  YIPAaBJICHHUS
(criocoOeH  ydacTBOBaTh B MOJICPKAHUU
eaMHOTO WH(OPMAIIMOHHOTO TPOCTPAHCTBA
IJTAHUPOBAHUA W YIPABICHUS MPEANPUITHEM
Ha BCEX OJTamax >KU3HEHHOTO  IHWKJIa
MIPON3BOIUMOM IPOTYKIIMH).

18

14

Pazpabotka cTpykTypHOit cxembr ACY TIL
IIpoexTupoBanue APXUTEKTYPBI
WH(POPMAITUOHHO-YIPABIISFOIIIX

BBIYHCIMTEIBHBIX ~ KOMIUIEKCOB  (CITOCOOCH
y4acTBOBaTb B  TOJJEPNKAHWUU  €IUHOTO
WH(POPMAITMOHHOTO MPOCTPAHCTBA
IUTAHUPOBAHUS W YIIPABJICHUS MPEANTPUATHEM
Ha BCEX OJTamax KWU3HEHHOTO  IIMKJIa
MPOU3BOJUMOM MPOIYKIUH).

16

10

Pazpabotka (hyHKIIOHATBHOM CXEMBI
aBTOMAaTHU3AINH ACY TIL Pazpabotka
MPHHIUITHAATBHBIX, MOHTKHBIX CXEM.

PaszpaboTka cxeM BHYTPUIIUTOBBIX COSOHHEHUHN U
BHEIIHUX TPOBOIOK (CIIOCOOEH y4acTBOBATH B
MOJUICPKAHUU €UHOTO HWH(GOPMAIIMOHHOTO
IIPOCTPAHCTBA IUJIAHUPOBAHUSA U YIPABICHUS
NPENNPUATHEM HA BCEX ATAlaX KU3HEHHOIO
LIMKJIA IIPOU3BOIUMOMN IPOITYKLIHH).

14

10

Pazpabotka HOPMATUBHO-TEXHUYECKON
JOKYMEHTALlMM Ha HPOEKTHUPYEMBIEC amlapaTHO-
MIpOrpaMMHBIE CpenAcTBa (cocoben
y4yacTBOBaTb B  IOLJEpKaHUUA  €IUHOIO
MH(OPMAIIMOHHOTO IIPOCTPaHCTBA
IUIAHUPOBAHUA U YIIPABIECHUS NPEANPUATHEM
Ha  BCEX JTamax > KU3HEHHOIO  I[MKJIa
MIPOU3BOAMMOM MPOIYKIUN).

11

AJITOpUTMHYECKOE O0ECHeUeHHE YIpaBICHHUS.
BeiOop wunTerpanuonnoit miatgopmer CAIIP u
ACY (criocobeH yyacTBOBAaTh B MOICPKaHUU
€IMHOTO0 HH(POPMAIIMOHHOTO TPOCTPAHCTBA
IUTAHUPOBAHUS U YIPABICHUS MPEOIPUITHEM

11




Ha BceX OJdTamax JKU3HEHHOI'O0  IIMKJIa
MPOU3BOAMMOM MPOAYKIUN).

8. MoHTax, Hamagka M OKCIUIyaTalus TUIIOBBIX 6 2 - 2 2
CPEACTB U3MEPEHHH W AaBTOMATU3alMM, CXEM
CUTHAIM3allMM W  yIOpaBleHUs. BeimonHeHue
pETJIaMEHTHBIX ~ UCMBITAHUA  ammapaTHBIX U
MPOrpaMMHBIX ~CPEIACTB B  JIA0OPAaTOPHBIX U
IIPOU3BOACTBEHHBIX YCIIOBHAX (criocoben
y4acTBOBaTb B  IOAAEPNKAHWUU  E€IUHOIO
WH(POPMAITMOHHOTO IIPOCTPAHCTBA
IUIAHUPOBAHHUS W YIIPABJICHUS NPEATPUATHEM
Ha BCEX OJTamax >KW3HEHHOTO  IWKIJIA
MPOU3BOAUMOM MPOAYKIUH).
HUroro: 99 17 - 17 65
0. [TonroroBka u crava 3ayera. 9 - - - 9
Bcero: 108
4.3 JlabopaTopHblie padoThl

Ne Koa-Bo

paiena HanmMeHoBaHue J1a00paTOPHBIX PadoT YACOB

1 2 3

1. ABTOMAaTHYECKHE PETYISATOPHl W WX HACTpoWka (CTOCOOEH y4JacTBOBAaTh B 2
MOJJIep>)KaHuU €IMHOTO MH(OPMALIMOHHOTO MPOCTPAHCTBA TUIAHUPOBAHUS U
VIpaBICHUSA TMPEANPUATHEM Ha BCeX OJTramax »JKA3HEHHOIO LMKIIa
MPOU3BOJUMOM MPOIYKIUH).

2. JlaTuvKH B CHCTEMax aBTOMAaru3anuu (CIIOCOOCH ydacTBOBATh B TOICP)KaHUH 2
€MHOT0 MH(OPMAIIMIOHHOTO MPOCTPAHCTBA IUIAHUPOBAHUSA M YIPABJICHUS
NpeANpUITHEM Ha BCEX JTalax MKU3HEHHOTO ULHKJIA MPOU3BOJAUMOMN
NPOJYKIHHN).

3. HcnonHutenbHble MEXaHU3Mbl M PETYIHPYIOLIME OpraHbl. DKCIEPUMEHTAJIbHbIE 2
METOIBI  OIpEIENeHUsT HACTOEK perymsitopa (CIocoOeH ydacTBOBaTh B
MoJAJIep>)KaHUuU €IMHOTO MH()OPMALIMOHHOTO MPOCTPAHCTBA TUIAHUPOBAHUS U
VIPABICHUA MPEANPUATHEM Ha BCEX JTamax JKA3HEHHOIO LIMKJIa
MPOU3BOAUMOM MPOAYKIUN).

4. JlpoccenpHOperyMpyomas  apMarypa. Perymupyroomue kinamnadsl  (CIOCOOEH 2

y4acTBOBaTh B MOJICP)KAHUU €AMHOTO WH(GOPMAIIMOHHOTO MPOCTPAHCTBA
TUTAHUPOBAHUS U YIIPABJICHUS MPEANPUATHEM Ha BCEX ATamax KU3HEHHOTO
LUKJIA IPOU3BOUMOM TIPOTYKIIUH).

12




BrInonHeH#e perinaMeHTHBIX MCIBITAaHUH aNmapaTHBIX M IPOrPaMMHBIX CPEICTB B
7abOpaTOpHBIX YCIOBHAX (CMOCOOEH y4acTBOBATh B MOJUICPKAHUHM €IUHOTO
WHPOPMAIIMOHHOTO  TPOCTPAHCTBA  IUIAHHUPOBAHUS W YIPaBICHHA
HNpEANpPUATHEM Ha BCEX OJTalax >KU3HEHHOIO LHKJIA IPOU3BOJUMOM

HPOIYKLHUHN).

Pa3paborka mporpaMMHOro oOecrieueHnss MOHUTOPHHTA W YIPaBICHUS HA OCHOBE
Momyieii U Oubnuorek (CIOCOOEH Yy4acTBOBAaTh B TMOJJIEPKAHUU €IUHOTO
MHOOPMAIMOHHOTO  MPOCTPAHCTBA  IUIAHWPOBAHWS W YIIPABJICHHS
NPEINPUATHEM Ha BCEX OJTalax KU3HEHHOTO UHWKJIa MPOU3BOJUMONU

HPOAYKIHUH ).

TectupoBanue mporpaMMHOrO obecredenusi (CIIOCOOCH y4acTBOBaTh B
MOJJIEP’)KaHUU €IMHOTO MH(OPMALIMOHHOTO POCTPAHCTBA TUIAHUPOBAHUS U
YIOPABICHUS MPEIIPUATHEM Ha BCEX JTamax >KU3HEHHOIO IHKIJIA
MIPOU3BOIUMOM IPOIYKIIMH).

Hacrtpoiika u nabopatopHas ampoOaius ammapaTHO-IIPOrPAaMMHOTO KOMILIEKCa
MOHUTOPHHTA H yIpaBJieHus (CTIOCOOCH y4acTBOBATh B TOIIEP>)KAHUH €IUHOTO
MH(OPMALIMOHHOTO  MPOCTPAHCTBA  IUIAHMPOBAHWS U YIPaBJICHUS
OpeaAnpusaATUEM Ha BCEX OJTallax JKHU3HCHHOI'O 1HKJIa HpOPIBBOI[PIMOfI
NPOJYKIHH).

HToro:

17

4.4 CamocTosiTeJIbHOE U3YyUYeHHE PAa3/1eJI0B JUCHUILIHHBI

Ne
pa3aena

BOHpOCbI, BBIHOCUMBIE€ HA CAMOCTOATE/IbHOC U3YUCHUE

KoJa-Bo
4acoB

1

2

1.

BBenenne B ympaBieHHEe TEXHHYECKHM MporeccoM (CIMOCOOEH y4acTBOBATh B
MOJAJIep>)KaHUU €IMHOTO MH(OPMALIMOHHOTO MPOCTPAHCTBA TUIAHUPOBAHUS U
VIPaBICHUS TMPEANPUATHEM Ha BCEX JTamax JKU3HEHHOIO IHKJa
MPOU3BOAUMOM MPOAYKIIUK).

ABTOMaTHYECKHE peryJaTopel M HX HaCTpOﬁKa. I[aTLII/IKI/I B CHCTEMaX
aBproMaru3aiuu. VICIONMHUTEIbHBIE MEXaHHU3MBI H PEryJIupyoIuye OpraHbl
(CHOCO66H y4qaCTBOBATL B MNOAACPKAHUU CEAUHOI'O I/IH(I)OpMaI_[I/IOHHOFO
IPpOCTPaHCTBA IIJIAHUPOBAHUA U YIIPABJIICHUA NPCANIPUATHEM Ha BCCX 3Tallax
JKHN3HCHHOI'O NUKJIa HpOH3B0£[PIMOI>i HpOJIYKI_[I/II/I).

14

13




Pa3paboTka koHIIENTyambHON CTPYKTYpHL. Pa3paboTka TeXHUYECKOro 3aJaHusl.
Onucanue 00bEKTa aBTOMATH3UPOBAHHOIO yIpaBiieHusi (CIOCOOCH y4acTBOBAThH
B TOJIEP)KaHUH €MHOTO WH(OPMAIIMOHHOTO MPOCTPAHCTBA TUIAHUPOBAHUS
U YIOPAaBICHHsS MNPEIIPUATAEM Ha BCEX OJTanax >JKU3HEHHOTO IUKIIA
MIPOU3BOIUMOM IIPOSYKIIMH).

14

Pa3zpaborka crpykrypHoit cxembl ACY TII. IlpoektupoBaHue apXUTEKTYpHI
UH()OPMAIMOHHO-YIIPABJISAIONMX ~ BBIYUCIUTEIBHBIX — KOMIUIEKCOB  (CIIOCOOEH
y4acTBOBATh B TOJICP)KAHUH EAMHOTO WH(GOPMAIIMOHHOTO MPOCTPAHCTBA
IUIAHUPOBAHUS U YIPABIICHUS NPEANPHUATHEM HA BCEX dTANaxX KXU3HEHHOTO
[HMKJIA TPOU3BOAUMOM MPOTYKIIHH).

10

Pa3zpaborka ¢ynkimonansHoM cxembl aromatuzammu ACY TII Paspaborka
MPUHIUITHATBHBIX, MOHTaXHBIX cXeM. Pa3pa0oTka cXeM BHYTPHUIIHTOBBIX
COEJMHEHUI W BHEIIHUX TPOBOMOK (CIMIOCOOEH y4acTBOBATh B IMOJICPKAHUU
€IMHOTO MH(POPMAIIMOHHOTO MPOCTPAHCTBA TUIAHUPOBAHUSA W YIIPABIICHUS
NPEINPUATHEM Ha BCEX OJTalax KU3HEHHOTO [HKJIA MPOU3BOIUMON

POTYKLUK).

Pa3paboTka HOPMATUBHO-TEXHUYECKOH JOKYMEHTAI[MM Ha IPOCKTHPYEMbIe
anmapaTHO-TIPOrpaMMHbIe cpencTBa (CIMOCOOCH y4acTBOBATh B IMOJICPKAHUU
€IMHOTO MH(POPMAIIMOHHOTO MPOCTPAHCTBA TUIAHUPOBAHUSA W YIIPABIICHUS
NpEINpUATHEM Ha BCEX OJTamax >KU3HEHHOTO IHKJIAa MPOU3BOAUMOMN

NPOJYKIHH).

AnropuTMHYeckoe ~— obOecredeHue — yIpaBieHus.  BpIOOp — WHTErparmoHHON
wiarpopmel CAIIP u ACY (crmocoOeH y4acTBOBaTh B IO ICP)KAHUHU €IUHOTO
MH(POPMAIIMOHHOTO  MPOCTPAHCTBA  IUIAHUPOBAHUS W YIPaBJICHUS
NpEANpPUATHEM Ha BCEX OJTamax >KU3HEHHOIO IHUKJIa MPOU3BOAUMOMN

IPOIYKIHH ).

MoHTaxx, Hajgagka M OKCIUIyaTalusl THUIIOBBIX CPEACTB H3MEPEHHH U
aBTOMaTHU3aLMH, CXEM CHUTHANW3ALUK W YIpaBieHUs. BrIoTHEHNE periiaMeHTHBIX
UCOBITAHUI anmapaTHbIX M I[POrpaMMHBIX CPEICTB B JIa0OPaTOPHBIX U
[POM3BOJICTBEHHBIX ~ yCIOBHsAX (CIIOCOOEH YYacTBOBAaTh B MOJJIEPKAHUU
€IMHOTO MH(OPMAIIMOHHOTO MPOCTPAHCTBA TUIAHUPOBAHUS M YIPABJICHUS
NPEIIPUATUEM HaA BCEX OJTanax KU3HEHHOIO LHKJIA IPOU3BOAUMOMN

HPOIYKLHHN).

HToro:

65
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5. OHeHO‘leIe CpeacTrea IJisi TEKyIIEro KOHTPOJIA yCII€BAa€MOCTH U leOMe)KyTO‘{HOﬁ

aTTreCTalnumn

B pamkax OGayuibHO-PEHTHHIOBOM CHCTEMBI CYILECTBYIOT CICAYIOIIME BUABI KOHTPOJIS:
TEeKYIIUH, pyOS)KHBIN U MPOMEXKYTOUHBIH.

Texkyiuii KOHTPOJIb — 3TO HENPEPHIBHO OCYLIECTBIISIEMOE «OTCIIEKUBAHUEY 3a YPOBHEM
YCBOGHUS 3HaHUH M (OPMUPOBAHMEM YMEHUN M HAaBBIKOB B TEYEHHE CEMECTPa MM y4eOHOTO
roga. Tekymuii KOHTPOJIb 3HAHWW, YMEHHMM M HABBIKOB CTYJCHTOB OCYILECTBIISIETCS B XOJ€
JIEKIMOHHBIX M J1a0OPAaTOPHBIX 3aHSTUM, MPOBOJUMBIX MO pacnucaHuio. dopmamu TeKylero
KOHTpoJs no jauciuiuimHe «lIpoekTupoBaHue CHUCTEM U CPEICTB YIpaBJIEHUS B Ipoleccax
nepepadoTKU MUHEPATILHOTO M OPraHUYECKOTO ChIPhs» SIBJISIFOTCS: ONPOCHI HAa 3aHSTUSIX, a TAKKE
KOpPOTKHE (Hampumep, 10 15 MuH.) 3a1aHusi, BBINOJHSEMbIE CTYACHTaMU B Hayaye JIEKIUU C
LeIbI0 MPOBEPKU HATWYMS 3HAHWUN, HEOOXOJUMBIX Ui YCBOEHHUsSI HOBOTO MaTepuasia, Wik B
KOHLIE JIEKIIH JUTSI BBISICHEHUS CTETIEHU YCBOEHUS U3JI0’KEHHOT0 MaTepHara.

PyOexHbIil KOHTPOJb OCYIIECTBISETCS IO HW3YUYEHHBIM pasfelaM, a Takke IIo
CaMOCTOSITENIbHBIM pa3fesiaM — Yy4eOHbIM MOJIYJsIM Kypca M MPOBOJUTCS MO OKOHYAHUU
U3Y4YEeHHsS MaTepuana MOJIYJsl B 3apaHee YCTAaHOBJIEHHOE BpeMs. PyOexHblil KOHTpOJIb
MIPOBOJUTCS C IIEJIbIO OTIPEENICHUs] KauecTBa YCBOCHUS MaTepuasa yueOHOro MOAyJs B LEIOM.
B TeueHue cemectpa MpOBOIUTCS TPU TAaKUX KOHTPOJBHBIX MEPONPHUATHS MO rpaduky (uepes
KaXIple TpeTb cemectpa). Kakmoe U3 3THUX MEpONpHUSTHIl SBJISETCS CBOEro poja
MHUKpPO3K3aMEHOM [0 MaTepHuainy y4yeOHOro MOJyJisi, M MPOBOJUTCS B JBa 3Tama: 1) ycTHas
(komutokBuyM) (hopma; 2) BBITIOJTHEHHE | 3aIHUTa JJAOOPATOPHBIX padoT.

B kauectBe Gop™m pyOEKHOTO KOHTPOJISI UCHOIB3YIOTCS: CAMOCTOSITEIbHOE BBIIIOJIHEHUE
CTYICHTaMH OIpEACCHHOr0 4Hcla JOMAallHUX 3aJaHui (Hampumep, pelleHue 3ajad,
BBITIOJTHEHHUE JTA0OPATOPHBIX PabOT) C OTYETOM (3aIIUTON) B YCTAHOBJICHHBIA CPOK (CM. pazzaen
cam. paboTa), HamuMcaHue W 3amuTa pedeparoB, MOATOTOBKA U 3alllUTa HAYYHBIX CTaTeHl IO
HanOoJee aKTyalIbHBIM BOTIPOCaM; MOATOTOBKA U MTyOIMKAIUSl COBMECTHBIX HAYYHBIX CTATEH.

B xome Tekymero u pyOeKHOTO KOHTPOJS HCHOJB3YIOTCS (POHIBI KOMILIEKCHBIX

KOHTPOJIBHBIX 3aﬂaHHﬁ.

5.1 OueHo4HbIe MaTepHAJIbI A1 TEKYLIEro KOHTPOJIsI YCIIeBaeMOCTH

BOl'lpOCBI, BbIHOCUMBbIC HA KOJJIOKBUYM

1. OcHOBHbIE IPUHIMIIBI OpraHU3alMK poekTHpoBanus AC.
2. Tlopsnok mpoektupoBanuss AC u opranuzanus padoT.

3. Bungsr IMPOCKTHBIX JOKYMCHTOB.
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12.

13.
14.
15.
16.
17.
18.
19.
20.

21.

22.

23.

24.

25.
26.
27.

28.
29.
30.

O603HaueHNE MPOEKTHBIX JTOKYMEHTOB.

TexcroBbie foKyMeHThI. O01IHE TPeOOBAHUS U IPABUIIA BHITIOJIHEHUSL.
Bunpt u tunel cxem. O6mue TpeGoBaHUS K BHITIOJIHEHUIO CXEM.
Cxemsl cTpykTypHble. O0mue TpeOoBaHNs U MPaBHUiIa BHIIOJIHEHUS.
Cxembl OpraHu3allMOHHON U (PYHKIIMOHAIBHOM CTPYKTYPHI.

[Tpubops! u cpeacTBa aBToMaTH3auu. MI3MepuTeNbHEBIE U MPEOOpa3yIoue IpuOOpsI.

. HpI/I60pI)I " CpCACTBA aBTOMATU3alllU. PGFYJII/IPYIOHII/IC 1 UCIIOJTHUTCIIbHBIC MCXaHW3MBI.

.Cxempl aBTOMaTH3alMu. YCIOBHBbIC Tpaduueckue 0003HAUCHHS TPUOOPOB M CPEICTB

aBTOMAaTHU3al1H.
Mukpornporecc npoekTupoBaHus. llepedncianTe 3Tanbl ¥ OCHOBHBIE BUABI JEATEIBHOCTU
BBITIOJTHSIEMBIE HA KaXK/I0M U3 HHX.

Mukpornporecc NpoeKTUPOBAaHUS — IIEPBBIN 3TaIl.

Mukpornporecc NpoeKTUPOBAaHUS — BTOPOM dTaIl.

Mukpornporecc NpoeKTUPOBAaHUS — TPETHM JTall.

Mukporporecc NpOeKTUPOBAHUS — YETBEPTHIN ATall.

JwnarpaMmmsl B3aumoieicTBrs. OCHOBHOE HA3HAYEHHE CBS3€U MEXIY KIIaCCAMMU.

OneHka KayecTBa IPOrpaMMHOTO 00ECTIEUCHMS.

MeTopI OIIEHKH CBOMCTB IIPOTPAMMHOTO 0OSCTICUCHHS.

IIpakTMdyeckoe NPUMEHEHHE  COBPEMEHHBIX METOJOB M CPEACTB  ONPEIEIICHHUSA
9KCIUTyaTallMOHHBIX XapaKTEPUCTUK 000PYA0BaHMs, TEXHUUYECKUX CPEACTB U CUCTEM.
BbinosiHeHUEe pErVIaMEHTHBIX MCHBITAHUM —allapaTHbIX M NPOTrPAMMHBIX CPEICTB B
71a00paTOPHBIX U MPOU3BOJCTBEHHBIX YCIOBHSIX.

Pa3zpaboTka HOPMAaTHMBHO-TEXHMYECKOHW JOKYMEHTAl[MM Ha IPOEKTUPYEMbIE alapaTHo-
IIPOrpPaMMHBIE CPEACTBA.

Pazpa®oTka M HCHOJB30BAHME MCIIBITATEJIBHBIX CTEHJOB Ha 0a3e COBPEMEHHBIX CPEJICTB
BBIUMCIIUTEILHOW TEXHUKU M UH(MOPMALMOHHBIX TEXHOJOIMH [yl KOMIUIEKCHOW OTJIaJKH,
UCIBITAHUN U CIa4M B SKCILTyaTal[u0 CUCTEM YIPABJICHUS.

Pa3zpaboTka HOPMAaTHMBHO-TEXHMYECKOW JOKYMEHTAIlMM Ha IPOEKTUPYEMbIE almapaTHo-
IIPOrpaMMHBIE CPELICTBA.

OcHoBHBIE 337jauH, pelIacMble IIPU OLICHKE KaueCTBa.

[Ia1e KpUTEPHUEB MPOBEPKH MPABUIBHOCTU ITOCTPOCHUS KJlacca.

Uro Takoe Kiaccu(UKaLus ¢ TOUKU 3peHHsI 00bEKTHO-OPUEHTUPOBAHHOTO NMPOEKTUPOBAHUS
IIPOTPaMMHBIX CUCTEM.

Teopuu knaccupuKaum.

Mertoap! KnacCU(pHUKALNH.

I[aTL ONpCACIICHUEC TECCTUPOBAHUTIO U OTJIAJAKC.
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3aganue Ha 1 KOHTPOJIbLHYIO TOUYKY

3amanue Nel.
1. Cr1ocoOBI BBIMTOJHEHHS CXEM aBTOMATH3ALIHH.

2. CxeMbl IPUHIMITHANBHBIC dNIeKTprudeckue. OOmmme TpeOOBaHMUs U IPABUIIA BBITIOJTHEHHS.

3aganue No2.
1. CtpykTypa cuctem yrpaBiieHus. MHOTOYpOBHEBbIE CUCTEMbI YIIPABIICHHUS.

2. Ctanuu co3aHus aBTOMaTU3UPOBAHHON CUCTEMBI.

3ananue Ne3.
1. Cxembl aBTOMaTH3aluu. bykBeHHOe 00O03HaueHHE NPUOOPOB M KOHTYPOB KOHTPOJIS M
yIpaBiIeHUS.

2. Cxemsl aBToMaTtu3anuu. O603HaueHNE TPyOOIIPOBOIOB.

3amanne Ne4.
1. Dtamnel paboT 1O CO3AAHUIO ABTOMATU3UPOBAHHOMN CUCTEMBI Ha CTAJANU « ICKU3HBIN TPOEKT.
2. Dtambl paboOT MO CO3[AHWIO ABTOMATH3UPOBAHHOM CHCTEMBbI Ha cTaguu «TexHu4YecKuid

MIPOEKT.

3amanue Ne5.
1. JlaTtb onpeneneHne TECTUPOBAHUIO U oTiaake. OCOOEHHOCTH U 0OBbEKThI TECTUPOBAHUSL.

2. ABTOHOMHO€E ¥ KOMIIJIEKCHOE TECTUPOBAHUC.

Samanue Ne6.
1. JlaTh onpeneneHre TECTUPOBAHMIO M OTIaaKe. HanpaBieHus: TeCTUPOBAHMS.

2. Ctparerusi TECTUPOBAHHUSL.

3aganue Ne7.
1. KOHTpOABHBIN JTUCT TECTUPOBAHUS MOTYJIS.
2. CucteMHbIM TOAXOJ MPHU CO3JAaHUU ABTOMATU3UPOBAaHHBIX cUCTeM. CYHIHOCTh CHCTEMHOTO

nmoaxoJa.

3amanne Ne§.
1. Hayunble HampaBlieHUS UCCIICIOBAHHS U MPOEKTUPOBAHUS CHUCTEM: OOIas TEOPHs CHUCTEM;

CUCTECMOTCXHHUKA
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2. Ctpykrypa cucreM yrpasieHUs. OJHOYpPOBHEBbIE CUCTEMBI YIIPABICHHUS.

3amanue Ne9.

1. Dramel paboT TO CO3MAaHHUIO ABTOMATH3MPOBAHHOW CHCTeMbl Ha cragun «Pabodas
JOKYMEHTAITHS.

2. Hay4nple HampaBIeHUsS UCCIICIOBAHUS U MPOCKTUPOBAHUS CUCTEM: HCCIICIOBAHUE OTICPaIlUii;

CHUCTEMHBIA aHaJIN3.

3aganue NelO.
1. Knaccudukanus aBToMaTU3UPOBAHHBIX CUCTEM.

2. CxeMbl (TaONIUIBl) COETMHEHUH U MOAKIIIOUEHHUS! BHEITHUX POBOJIOK.

3agaHue HA 2 KOHTPOJIbHYIO TOUKY

3ananue Nel.
1. Cneundukanuu 060pya0BaHUsI, U3IETUH U MaTEpUAIIOB.

2. Texnuueckoe 3aanre Ha mpoektupoBanue AC.

Samanue Neo2.

1.ABTOMaTU3UpPOBAaHHOE  MPOEKTUPOBAHME  CHUCTEM  aBTOMATH3allMd W yIpaBJICHHUS.
Knaccudukanus CAIIP. ITpuanumnst noctpoenus CATIP.

2. ABTOMATHU3MpPOBAaHHOE MPOEKTUPOBAHUE CHUCTEM aBTOMATH3alMu U yrpasieHus. CocTtaB u

ctpykrypa CAIIP. Buasr o6ecnieuenust CAIIP.

3amanue Ne3.

1. Pabota ¢ xagpamu. [lepeuncauts posin pa3pabOTUYUKOB M JaTh XapaKTEPUCTHKY KaKII0# U3
HHX.

2. Jlatp ompeaeneHHsl MPOEKTa, Mpoliecca, MPOAYKTa C TOYKH 3peHHs] YHUDUIUPOBAHHOTO

mporecca pa3padoTKH MPOrpaMMHOTO 00ecTieueHUsI.

3amanne Ne4.
1. ABTOMaTHU3MpPOBAaHHOE MPOEKTUPOBAHNE CUCTEM aBTOMATU3ALMH U YIIPABJICHHUS.

2. Bzaumopneiicteue CAIIP ¢ npyrumu aBTOMaTu3upOBaHHBIMU CHCTEMAaMH.

3anganue No5.
1. O630p coBpemennbix CAIIP.
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2. MoHTax TUIIOBBIX CPCACTB I/I3MepeHI/II71 n aBToOMaTru3anuu, CXEM CHIHaJIM3allud U

YIPABJICHHUS.

3aganue Nob.
1. Hana;[Ka THUITIOBBIX CpeIICTB I/I3M€p€HI/H>'I W aBTOMaTHu3alluu, CXEM CHUTHaJIU3alluu U YHpaBHeHI/IfL

2. Yro Takoe NpOMBIIIJIEHHBIA IPOTPaMMHBIA IPOAYKT.

3ananue Ne7.
1. JlaTh onpeneneHus nMakeTa NPUKIAIHBIX IPOTPaMM, ITPOTPAMMHOMN CUCTEMBI.
2. JKu3HeHHbIN LMK NMporpaMMHOro obecnedeHus. JlaTb KpaTKyr XapaKTEpPUCTUKY KaxKIoro

oTaria.

3ananue Ne§.
1. IToueMy nporpaMMHbIE€ CUCTEMBI CIIOXKHBI. [IpUBECTH MATh NPU3HAKOB CJIOKHON CUCTEMBI.
2. Texnuueckoe 3amanue. llepedncauTe W OXapakTEpU30BaTh pPA3LENBI, BXOIAIIME B

TEXHHUYCCKOC 3aJaHHUC.

3amanue Ne9.
1. YHudumpoBaHHBIA MpoIiecc pa3pabOTKH MPOTPAMMHOTO 00€CTICUEHHUS.

2. )Ku3HeHHbIN UK YHUPHUITUPOBAHHOTO TpoIlecca.

Samanue Nel0.
1. Uto Ttakoe apTedakr.

2. B ueM npeumyIiiiecTBa OpraHM30BaHHOTO Mpolecca pa3paboTKU MPOrpaMMHOTO 0OecTIeyeHUsI.

3aganue HA 3 KOHTPOJIbHYIO TOUYKY

3aganme Nel.
1. Ucnonw3oBanue s3pika UML nipu IpOEKTUPOBAHKUM CIOKHBIX TPOTPAMMHBIX CUCTEM.

2. Kakue nuarpammel ucnosib3ytores B UML 1s co3nanust Mojenell mporpaMMHON CHCTEMBI.

3aganue No2.
1. luarpamma BapuaHTOB MCIOJIb30BaHUs, €€ HA3HAUCHHE.

2. Pacckazate o BapHUaHTC UCIIOJIb30BAHUA U HeﬁCTBYIOHICM JIMIIC.

Samaune Ne3.

1. HpaBHna MOCTPOCHUS AUAarpaMMbl BApUAHTOB UCTIOJIb30BAHUA.
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2. llonsarue knacca u 00bekTa. UTo MOXKeT ObITh 00BEKTOM. UTO Takoe arpulyT U oneparusi.

3aganue Ne4.
1. Jloxanuzamug ommoboK.

2. Knaccugukarus ommoOoK.

3amganue NoS5.
1. bezonacHoe nmporpaMMupOBaHHE.

2. OueHkHu ommnboK.

3ananue Ne6.
1. JloxymeHTHpOBaHUE.

2. CocTas u coziepKaHUE JOKYMEHTOB IIPUJIAra€MbIX K IPOTPaMMHOM CUCTEME.

3ananue No7.
1. BHeapeHne nporpaMMHOIO KOMILIEKCA.

2. [InaHupoBaHUE UCTIBITAHUMA.

3amanue Ne§.
1. BHenpeHne nporpaMMHOTO KOMILIEKCA.

2. IloaroToBka TECTOBBIX TAHHBIX.

3amanue Ne9.
1. AHanu3 pe3yJabTaTOB UCIIBITAHUIA.

2. Uto Takoe KauyecTBO C TOYKH 3pCHUS KBAJIUMCTPHUMU.

3aganue NelO.
1. latb onpenenenue CBOMCTBY U mokaszarento kayectna [10.
2. TlpoexkTupoBaHHe apXUTEKTYyphl HUH(DOPMAIMOHHO-YIPABISIONIUX  BBIYMCIUTEIBHBIX

KOMIIJIICKCOB.

5.2 OueHo4yHble MaTepHAaJIbI A1 NPOMEKYTOYHOI aTTeCcTallNU

IIpomexxyTouHasi arTectanusi Npoxo uT B (hopme 3aueta B 3 cemectpe OPO. Ha 3auete
CTYZIEHTY NpeaaraeTcs OTBETUTh HA TEOPETUYECKHE BOMPOCHL. 3a4eTHBI OMJIET BKIIIOYAET TPU

TCOPCTUYCCKHUX BOIIpOCA.
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BOHPOCLI K 3a49€Ty 110 JUCHUIIJIUHE ((HpoeKTI/IPOBaHI/Ie CUCTEM M CPEACTB YIIPpAaBJICHUS B

nmpoueccax nepepaﬁoTlm MUHEPAJIBHOT0 U OPTAaHHYECKOI'0 CHIPbS»

1. CucreMHBbIN TOJAXOJ MPHU CO3AAHUM aBTOMATHU3UPOBAHHBIX cUCTEM. CYIIHOCTH CHUCTEMHOTO
MOJIX0/1a.

2. Hayunble HampaBiieHHs] UCCIEIOBaHUS U MPOEKTUPOBAHUS CUCTEM: OOIIasi TEOPHUSI CHCTEM;
CHUCTEMOTEXHHKA.

3. Hayunble HampaBiieHHs] UCCIEIOBAHUS M ITPOCKTUPOBAHUS CHCTEM: UCCIIEOBAaHUE OTIEpalluii;
CHUCTEMHBIN aHaJn3.

4. Knaccugukaiys aBTOMaTU3UPOBAHHBIX CUCTEM.

5. CtpykTypa cucteM ynpasieHusi. OJHOYPOBHEBBIE CUCTEMBI YIIPABIICHHUS.

6. CTpyKTypa cucTeM yrpaBiaeHuss. MHOTOYPOBHEBBIE CHCTEMBI YIIPABIICHUSI.

7. Cranuu co3JaHusl aBTOMATU3UPOBAHHOM CHCTEMBI.

8. DTanbl paboT MO CO3/TaHUI0 ABTOMATU3UPOBAHHOMW CUCTEMBI Ha CTAIUU « DCKU3HBIN TIPOSKTY.
9. Dtambl paboOT MO CO3/AHWIO ABTOMATH3UPOBAHHOM CHCTeMBI Ha cTaguu «TexHu4YecKuid
npoekT». 10. Drambl paboT MO CO3aHUI0 aBTOMATU3MUPOBAHHON CHCTEeMbI Ha ctaanu «Pabouas
JTOKYMEHTAITHS.

11. OcHOBHBIE IPUHIMIIBI OpraHu3anuu npoektupoBanust AC.

12. Tlopsimok mpoektupoBanust AC u opranmusaiusi pador.

13. Buzibl IpOEKTHBIX JOKYMEHTOB.

14. OGo3HaueHNE TPOCKTHBIX JOKYMEHTOB.

15. TekcroBbie JOKyMeHTHI. OO0IIME TPeOOBAHUS U TTPaBUJIA BHIMOJHEHUS.

16. Buapl u Tinsl cxem. O0mue TpeOOBaHUS K BBITIOJIHEHHIO CXEM.

17. Cxemsbl cTpykTypHBIe. OO01IME TpeOOBAHUS U MPaBUJIA BHITIOJIHCHHUS.

18. CxeMbl OpraHu3alMoOHHON ¥ (YHKITMOHATBHOW CTPYKTYPHI.

19. IIpuGopsl u cpeacTBa aBTOMaTu3auuu. MiaMeputensHbie U peoOpasyromue npudoopsl.

20. [Tpubops! u cpencTBa aBTOMaTU3alUU. Perynupyroiue 1 HCIOTHUTEIbHbIE MEXaHU3MBbI.

21. CxeMbl aBTOMaTH3aluHM. YCIOBHBIE Tpaduueckue o0003HAUEHHS] TPUOOPOB U CPEICTB
aBTOMAaTHU3AIIH.

22. Cxembl aBTOMaTu3aluu. bykBeHHOe 0003HaueHHE MPUOOPOB U KOHTYPOB KOHTPOIS U
yIPaBIICHHUS.

23. Cxemsl aBToMaTU3anuu. O0603HaueHue TpyOOTIPOBOIOB.

24. CriocoOblI BBITIONTHEHHS CXEM aBTOMATH3AIIHH.

25. Cxembl IPUHIUNTHAATIBHBIE dNeKTprueckue. O01me TpeOoBaHusI U IPABUIIA BHIMIOJTHEHHUS.

26. Cxembl (TaOIHIIBI) COSAMHEHHI U TIOIKITIOYSHHS BHEITHUX MTPOBOIOK.

27. Cneundukanuu 060py1oBaHMsl, 3TN U MaTepHUaoB.

21



28. Texnuueckoe 3agaHue Ha npoektupoBanue AC.

29. ABTOMaTU3UPOBAHHOE IPOEKTHUPOBAHUE CHUCTEM AaBTOMATU3ALMU W YIPABJICHUS.
Knaccugukanus CAIIP. [Tpunuunst noctpoenuns CAIIP.

30. ABTOMaTHU3UPOBAHHOE MPOECKTUPOBAHME CHUCTEM aBTOMAaTH3alMu U yrpasieHus. CoctaB u
ctpykrypa CAIIP. Bunsl ob6ecnieuenust CAIIP.

31. ABTOMaTHU3UpPOBaHHOE IPOEKTUPOBAHNE CUCTEM aBTOMATU3ALMU U YIIPABJICHUS.

32. Bzaumopeiicteue CAIIP ¢ npyruMu aBToMaTu3MpoBaHHBIMU CUCTEMaMU.

33. O630p coBpemennbix CAIIP.

34. MoHTaX  THUNOBBIX CPEACTB M3MEPEHUN U aBTOMATHU3allMM, CXEM CHTHAIM3alUuu U
yIpaBiIeHUS.

35. Hamangka THUNOBBIX CpEICTB H3MEPEHUN M aBTOMATH3allMM, CXEM CHUTHalIM3alud H
yIpaBiIeHUS.

36. UTo Tako€ NPOMBIIUICHHBIA TPOrPAMMHBIN ITPOIYKT.

37. 1aTh onpeaeseHns akeTa MPUKIagHbIX IPOrPaMM, IPOTPAMMHON CUCTEMBI.

38. XKuzHeHHbIN UK mporpaMMHOro obecrneueHus. Jlatb KpaTkyro XapakTEpUCTUKY KaxKIOTO
JTamna.

39. Ilouemy nporpaMMHBIE€ CUCTEMBI CJIOKHBI. [[pUBECTH NATH MPU3HAKOB CI0KHOW CUCTEMBI.
40. Texauueckoe 3amanue. IlepeyncnuTh M OXapaKTEPU30BATh PA3JEibl, BXOIAIIME B
TEXHUYECKOE 3aJJaHuE.

41. YauduupoBaHHBIN MPOIIECC pa3pabOTKU MPOrPaMMHOTO 00€CTICUeHHS.

42. )Kr3HEeHHBIN UK YHUDUIIMPOBAHHOTO MpoIlecca.

43. PaboTta ¢ kaapamu. [lepeuncnuth posin pa3pabOTIYMKOB U JaTh XapaKTEPUCTUKY KaXKI0H U3
HUX.

44. Jlatp ompezeneHusi MpoOeKTa, MIpoliecca, MPOAYKTa C TOYKU 3peHUs YHU(DUIIUPOBAHHOTO
nporecca pa3padoTKH MPOrPaMMHOTO 0OecTieueHusI.

45. Yto Ttakoe apTedakr.

46. B dyem mpeuMyllecTBa OPraHM30BAaHHOIO Ipoliecca pa3pabdOTKH  MPOrpPaMMHOIO
obecrieyeHus.

47. Ucnonp3oBanue s3pika UML npyu IpOEKTUPOBAHMHM CIIOKHBIX IIPOTPAMMHBIX CHCTEM.

48. Kakue nuarpammsl ucnonb3ytoress B UML it co3ganus Mmoeneit mporpaMMHOM CHCTEMBI.
49. JlnarpaMMa BapuaHTOB UCIIOJIb30BaHNUs, €€ Ha3HAYCHHUE.

50. Paccka3zaTh 0 BapHaHTE MCMOJb30BaHUS U ACUCTBYIOILIEM JIULIE.

51. IlpaBuna nocTpoeHUs TMarpaMMbl BAPUAHTOB UCIIOJIb30BAHUS.

52. llonsartue kiacca u 00bekTa. YTo MOXKeT ObITh 00beKTOM. UTO Takoe aTpulyT U oneparusi.

53. IIaTb KpUTEpHEB NPOBEPKH MTPAaBUIIBHOCTH ITIOCTPOEHUS KJ1acca.
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54. Yro Takoe KiacCUpHUKAIU C TOUYKU 3pEHUS] 00bEKTHO-OPHEHTHPOBAHHOTO MPOCKTHPOBAHUS
MIPOTPAMMHBIX CHUCTEM.

55. Teopun knaccuuKaum.

56. MeTozp! KacCU(pHUKAINU.

57. Mukponpouecc npoekTupoBaHud. llepeurcnuTe 3Tanbl 1 OCHOBHBIE BHJBI JACSATEILHOCTH
BBITIOJTHSIEMBIE HA KaXK/IOM U3 HHX.

58. Mukpompoliiecc MpoeKTUPOBaHUS — MEPBBIN ITAIl.

59. Mukpornpoliecc MpoeKTUPOBaHUS — BTOPOH ATall.

60. Mukpotmpoliiecc MpoeKTUPOBAHUS — TPETUN ITaTl.

61. Mukponporecc NpoeKTUPOBAHUS — YETBEPTHIN ITarl.

62. JIlnarpammsbl B3aumoieicTBusl. OCHOBHOE Ha3HAYECHHE.

63. Quarpamma kinaccoB. Ee Haznauenue. Uto oHa BkirovyaeT. PacckasaTh 00 OCHOBHBIX BHIAaX
CBSI3€M MEXYy KJIacCaMu.

64. JlaTh onpesiesieHne TECTUPOBAHUIO U OTiaike. OCOOEHHOCTH M OOBEKTHI TECTUPOBAHMSI.

65. ABTOHOMHO€E ¥ KOMIUIEKCHOE TECTHPOBAHUE.

66. JlaTh onpeneneHre TECTUPOBAHUIO U OTaaake. Hanpasnenus TectTupoBaHus.

67. CTpaTerus TeCTUpPOBAHUS.

68.KOHTPOJIbHBIN JIUCT TECTUPOBAHUS MOTYJIS.

69. [lath onpeneneHue TECTUPOBAHUIO U OTJIAJIKE.

70 Jlokanu3amus omnooK.

71. Knaccudukanus ommooxk.

72. bezomnacHoe MporpaMMHUpPOBaHUE.

73. OneHku omunooK.

74. JlokyMEeHTUpOBaHHUE.

75. CoctaB U coepkaHue JOKYMEHTOB MPHJIaraeMbIX K IPOTPaAaMMHOMN CHCTEME.

76. BHeapenue nporpaMMHOTO KOMILIEKCA.

77. IlnanupoBaHu€ UCTIBITAHUH.

78. BHeapeHue mporpaMMHOTO KOMILIEKCA.

79.11oArOTOBKA TECTOBBIX JAaHHBIX.

80. AHanu3 pe3ynbTaTOB UCIIBITAHUM.

81. Uto Takoe Ka4ecTBO C TOUKHU 3PEHUS KBATUMETPUH.

82. Jlatb omnpezienieHre CBOMCTBY M Mokasarento kayectna [10.

83. OcHOBHBIE 337a4H, pelIaeMbl€ MPU OLICHKE KAaYeCTBa.

84. IlpoexkTupoBaHHE AapPXUTEKTYpbl HH(DOPMAIMOHHO-YIPABISIONINX  BBIUYUCIUTEIHHBIX
KOMIIJIEKCOB.

85. OI_IeHKa Ka4ueCTBa MMporpaMMHOro obOecrieueHus.
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86. MeTo1bI OLIEHKH CBOMCTB MPOTPAMMHOTO 00ECTICUCHUSI.

87. IlpakThueckoe TPUMEHEHHE COBPEMEHHBIX METOJIOB U  CPEICTB  OMNpPEICICHUS
AKCIUTYaTAI[MOHHBIX XapaKTEPUCTUK 000PYTOBAHUS, TEXHHUECKUX CPEICTB H CUCTEM.

88. BbIMoNHEHWE peraaMeHTHBIX HCIBITAHWA alapaTHBIX M MPOTPAMMHBIX CPEJICTB B
1ab0PaTOPHBIX U IPOU3BOJICTBEHHBIX YCIOBHUSX.

89. Pa3paboTka HOPMATHBHO-TEXHHUYECKOW JTOKYMEHTAIIMM Ha TPOCKTUPYEMbIC AaImapaTHO-
MIPOrpaMMHEIE CPECTBA.

90. Pa3paboTka M WCHOJH30BAaHUE HCIBITATCIBHBIX CTEHIOB HAa 0a3e COBPEMEHHBIX CPEICTB
BBIYHMCITUTEIIBHON TEXHUKH W HWH()DOPMAIMOHHBIX TEXHOJIOTHH T KOMIUIEKCHOH OTJIAIKH,
WCIIBITAHUN U CJIAYH B SKCILTyaTaI[MIO CUCTEM YIIPABIICHUS.

91. Pa3paboTka HOPMATHBHO-TEXHUYECKOW JIOKYMEHTAIMM Ha MPOCKTUPYEMBIC aIlllapaTHO-

MIPOrpaMMHBIE CPECTBA.

6. MeToauyeckne MaTepUaJibl, ONpee/souye Npoueaypbl OLleCHNBAHUSA 3HAHUIA,

YMeHH, HABBIKOB U (MJIM) ONbITA AeSITEJIbHOCTH
6.1 Pe3ysabTarbl 0CBOCHUS Y4eOHOM IMCUMILIMHBI, MOJIe/KALIME IPOBEPKe

Komnerenuuu coriacHo 00pa30BaTeIbHOTO CTaHIApTa MpeAcTaBICHHbIE B TabmauIe
dbopMupylOTCS Ha NPOTSHKEHMM BCEro  mpoliecca OOydeHHUs. YUUThIBas MPAKTUYECKYIO
HaMpaBJIEHHOCTh 00Opa30BaTEeNbHOM MporpamMmbl, 3Tanbl  (OPMUPOBAHUS  KOMIIETEHUIUIN
MIPUBS3BIBAIOTCS K BBIIOJIHEHHIO:

1. Ha nepBom 3Tamne K J1abOpaTOPHBIM U MPAKTUYECKUM pabOTaM.
2. Ha BTOopoMm 3Tare K BBHIIOJHEHHIO KYPCOBBIX padOT U KypCOBBIX MPOEKTOB.
3. Ha tperbem sTane K NpakTUKe, HAyYHO-UCCIIEI0BAaTEIbCKOW PadoTe U K BBIMTYCKHOM

KBaTM(UKAIIMOHHON padoTe.

TunoBbie KOHTPOJIbHbIE 32 JaHUS UJIH HHbIE MAaTepPUAJIbl, HEO0X0AMMbIe /ISl OLlEHKH
3HAHM, YMEHH, HABBIKOB H (MJIH) ONBITA AT IbHOCTH, XapaAKTePU3YOLIHMX ITANbI

(opMupoBaHMs KOMIIETEHIMII B IIpoLecce 0CBOCHHUsI 00Pa30BaTeIbHON NPOrPaMMbl

[IpakTuyeckue pabOTHI MPEACTABIAIOT anmapaTHO-IporpaMMHubie Komiuiekcsl (AIIK),
IIPEIIOJIAraroT, UCIIOJHEHUE «B MeTajuie» 1o BpeMeHH 30% BBINOIHSIOTCSA B XOJ€ ayIUTOPHBIX
3aHATH U 70% B Xo/Ae JOMAalIHEW CaMOCTOSATENbHOM paboThl Ul  JIOCTH)KEHHUS YPOBHS

HpI/IO6peTCHI/I${ KOMHCTCHHHﬁ, JAOJDKHBI YAOBJICTBOPATL CICAYIOLIUM Tpe60BaHI/IHMI
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[Iporpammuas yacte AIIK nomxHa COCTOATH W3 (QYHKIMHA, NPOLEAYp, JOTHYECKU

CTPYKTYPUPOBAaHHBIX B MOIYIHM JUIS OPTaHU3alMK KOJUICKTUBHON pabOThI HAJ MPOEKTOM,

YIPOIICHUS Pa3pabOTKU B COTIPOBOKICHHUS.

AnmaparHasi 4aCTh - CaMOJOCTaTOYHBIH OJIOK, IO KOTOPOMY JIOJKHBI OBITH OTIPE/IEIICHBI

MEPCHCKTUBLI IPOABMIKCHUSA B COCTABC APYI'UX IIPOCKTOB

B pesynbrare w3ydeHWS JUCHMIUIMHBI CTYACHT JIOJDKEH 00JIafaTh CIICAYIOIIAMU

npopeccrnonansHpIMU KoMIeTeHnusmME (I1K):

HIudpp Komnerenuns IToka3arenu oneHUBaAHUS Kputepnu ouennBanus
KOMIICTCeHIIM U KOMITETeH LI i KOMIIETeH LI
IIKC-7 CIIOCOOHOCTBIO IIpaBunbHO moHUMAaTh cMbica U | Hannuue IOoKa3aTes -
pa3pabatbIBaTh OCHOBHYIO 3ajjauy pa3paboTKH | yJOBJIETBOPUTENBHO;,
HOPMAaTUBHO- HOPMAaTUBHO TeXHU4eckol | Mcnonp30BaHue mokasaresns B
TEXHUYECKYIO JOKYMEHTAIIUW — 3aKperuieHne B | JabopatopHbix — paborax -
JIOKYMEHTAIINIO Hell TpeOOBaHW K KadyecTBY | XOPOIIO;
Ha MPOAYKIWHU. 3HAaHWE KPUTEPUEB | Y POBEHD IIPOEKTA,
MIPOEKTUPYEMBIE COIIOCTaBJICHUS peasbHOr0 | MPEeAToNaralonmii MpopadboTKy
arapaTHo- Ka4ecTBa W3TOTOBJIEHHOW | MCIOJIb30BAHUS KaK
MIpOrpaMMHBIE INPOAYKIMU WM  OKA3aHHBIX | OTAEIbHOIO MOZYJISt B
CpEJICTBA. ycoyr W TpeOOBaHWHA K HHUM, | MPOEKTaX APYTHX CTYACHTOB -
3aKpEIUIEHHBIX B | OTJIMYHO.
COOTBETCTBYIOLE HOPMAaTHUBHO
TEXHUYECKOM  JTOKYMEHTAlUH.
3Hanue rporrecca

cepTuduKauu U 3aKOHOB PD
«O ceprudpukarumy u o «O
3alyTe TpaB MOTpeOuTene» u
I'OCT P 40.001-95, TOCT P
40.002-96, TOCT P 40.003-96.

MeTtoanyeckue MaTepuaJibl, oNpeaesiiomye nNpoueaypbl OueHUBaAHUs 3HAHUI, YMEHM,

HABBIKOB M (MJIM) ONbITA JIeATEJIbHOCTH

Pe3ynbrarhbl 00yueHus
(00BEKTHI OLIEHUBAHMS)

OcHOBHbBIE MOKA3aTeJIH
OLIEHKH Pe3yJIbTaTOB

O1neHoYHbIE CpeaCcTBA

31

noaxona, UCIoJIb3yEeMbIC ITPpHU

3HaTh OCHOBHBIE IPHUHOUIIBI CHUCTCMHOI'O

IIPOCKTUPOBAHUH, CTAAUH U ITAIIbI
IIPOCKTUPOBAHUA CUCTEM ABTOMATU3AlINH.

- OIIMCaHHEC OCHOB,

- BBINOJIHGHHE U 3aIlUTa
nmabopaTOpPHBIX padoT;
- BeinonHenue HUP.

nabopaTopHas pabora,
BOTIPOCHI Ha
KOJUIOKBHYME,
KOHTPOJIbHBIE
MEPOTIPUSTHS, 3a4ET.

32

3HaTh IMPUHIUIIEI OpraHu3alvu 1

- OIIMCaHHuEC OCHOB,

- BBINIOJIHEHNE W 3alINTa
nabopaTOPHBIX padoT;

nabopaTopHas pabora,
BOIPOCHI Ha

CHUCTEM aBTOMAaTU3alu.

3HaTh COACPIKAHUC pa60T, BBITIOJITHACMBIX
Ha CTaJudgX U oTalax MpoOCKTUPOBAHUS

- BBINOJIHEHHE U 3alIUTa
nabopaTopHBIX PadoT;
- BeinoniHeHne HUP.

(GYHKIIMOHUPOBAHUSI CUCTEM KOJUIOKBHYME,

aBTOMATHU3AIIHH. - Bbinonserne HUP. KOHTPOJIbHBIC
MEpPOTIPHUSITHSL, 3a4ET.

33 - OIMCAHUE OCHOB,; nabopaTopHas padora,

BOIIPOCHI Ha
KOJUIOKBUYME,
KOHTPOJIbHBIE
MEPOTIPUATHS, 3aU€ET.

34

3HaTh COBPCMCHHBIC ITPOUECCCHI

- OIMKUCAaHUEC OCHOB,

- BBIIIOJIHCHHUEC H 3alluTa

nabopaTopHas padora,
BOIPOCHI HA
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IIPOEKTUPOBAHUS U pa3paboTKu
IIPOrPaMMHBIX ITPOYKTOB.

1a0b0paTOPHBIX padoT;
- BeinonHenue HUP.

KOJUIOKBUYME,
KOHTPOJIbHBIE
MEpONIPHUATHS, 3a4ET.

35
3HaTH MPUHIMUIIBI YITPABJICHHUA Ka4CCTBOM
MIPOrPAMMHOTO OOECTICUSHUSI.

- OITUCAHHUE OCHOB;
- BBITIOJTHGHHE M 3alluTa
71a0b0paTOPHBIX padoT;

- BeinosniHeHue HUP.

nabopaTtopHas pabora,
BOIIPOCHI Ha
KOJUIOKBUYME,
KOHTPOJIbHbBIE
MEpOIPUATHS, 3a4ET.

36
3HaTh METOIBI TECTUPOBAHUS
IIPOrpaMMHOTI0 IIPOIYKTA.

- OIIMCaHHE OCHOB;
- BBINIOJIHGHHE M 3alluTa
71a00paTOPHBIX padoT;

- BeinosniHeHue HUP.

nabopaTtopHas pabora,
BOIIPOCHI Ha
KOJUUIOKBUYME,
KOHTPOJIbHbBIE
MEpOIPUATHS, 3aUET.

vi - ONUCAHKUE OCHOB; nabopaTtopHas padora,
YMerb COCTaBIIATh TEXHUYECKUE 3aJIaHMs | - BBINOJHCHHE M 3allUTa | BOMpPOCHI HA
Ha IPOEKTUPOBAHUE cucTeM | 1a00paTOpHBIX paboT; KOJLIOKBHYME,
aBTOMAaTHU3aIUH TEXHOJOrnyecKux | - Bbimonuenue HAP. KOHTPOJIbHBIE
MIPOIIECCOB, paspabaTbIBaTh MEpPOTIPUSTHSL, 3a4ET.
(GYHKIIMOHATBHYIO CXEMYy aBTOMATH3aIlUU
TEXHOJIOTUYECKOTO nporecca,
OCYIIECTBIISTh BBIOOp CpeacTB
TEXHUYECKOTO obecrnievyeHus
paspabaTeiBaeMOM CUCTEMBI
aBTOMaTH3aIluK, pa3padaTeiBaTh PabOUyrO
JOKYMEHTAI[MIO,  HEOOXOAUMYIO IS
peanmM3alMy W BHEIAPCHHUS  CHUCTEMBI
aBTOMATHU3AIMH.
B1 - ONHCaHNE OCHOB; naboparopHas paboTa,
Bnagers npuHuIMIamMu CUCTEMHOrO IOAXOAA IPU | - BBIIIOJIHEHWE W 3alliTa BOIPOCHI HA
IIPOCKTUPOBAHUU CHCTEM aBTOMaTH3aluu, .
HgCHeI[OI]:aTeJIBHOCTBIO HpOBKTI/IpOBaiPI}I, iniﬁfg;gg:;?gsgsn KOJLTOKBHYMC,
METOAaMHU BBI60pa CpEACTB AaBTOMAaTHKHU u KOHTPOHBHBIe
W3MEPHUTENHHON TEXHUKH. MEpOIpuATHA,

3a4€T.

B2
Brnaners 3HAHUSMU o pa3paboTke
HOPMATHBHO-TEXHUYECKOH JOKYMEHTAIH Ha

- OMHCaHWE OCHOB;
- BBHINOJIHEHNE U 3aIlUTa
nmabopaTopHBIX PaboT;

nabopaTopHas pabora,
BOTIPOCHI Ha

KOJJIOKBUYME,
IPOEKTUPYEMBIE  allapaTHO-NPOrpaMMHEIE | - BelmonHeHne HUP. KOHTPOJIbHbIE
CpeacTBa. MEpPOIIPUSATHSL, 3a4ET.
B3 - ONHCaHUE OCHOB; naboparopHas paboTa,
Bnaners pas3paboTkoit TEXHOJIOTHH | - BBIIONHCHHE W 3aIIUTA | BONPOCHI HA
U3rOTOBJIECHUS  allapaTHBIX  CPEICTB ¢ | Ja0OpaTOPHBIX PaboT; KOJITIOKBHYMe
2
HCIIOJIb30BaHHEM aBTOMAaTH3HPOBaHHBIX | - BeIMonHeHne HUP. KOHTPOJILHBIC
CHCTEM TEXHOJIOTHYECKOM HOATOTOBKH -
A MEPONIPHUSTHS, 3aYET.
HPOU3BOJICTBA.
B4 - OIIMCaHHE OCHOB; n1aboparopHas pabora,
Brajerb 3HaHMSAMH M PErIAMCHTHPOBATDH | - BBINOJHCHHE M 3AlUTA | BONPOCHI HA

UCTBITAHUSL allapaTHbIX M MPOrPaMMHBIX
CpEnCTB B nabopaTopHBIX u
MPOU3BOACTBEHHBIX YCIOBHSIX.

nabopaTOpPHBIX padoT;
- BeinonHenue HUP.

KOJUIOKBUYME,
KOHTPOJIbHBIE
MEPOTIPUATHS, 3aUET.
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6.2 Illxajia oneHNBaHUS IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHus!

Texymmii u py0e:KHbII KOHTPOJIb

B pamkax Tekyiero u py0oe>xHOTO KOHTPOJIS MO JUCHUIUIMHE CTYACHT MOKET Ha0paTh /10

70 Gamos.
HIxkaJja oneHUBAHUA
Cemectp 0-35 6anioB 36-50 6annoB 51-60 6an10B 61-70 6annoB
3 Yactuunoe nocewenue | [Tonnoe umu | IlomHoe unu | Ionmxoe
ayTUTOPHBIX 3aHATUH. | YACTHYHOE JacTUYHOE MOCEIIeHN e
HeynosnerBoputensHo | mocemieHne ToCeIIeHne ayJIUTOPHBIX
e BBITIOJTHEHUE | ayTUTOPHBIX ayJIUTOPHBIX 3ansaTuil.  IlomHoE
J1a00paTopHbIX padoT. | 3aHaTui. YactuuHoe | 3aHaTuii.  [lonHOE | BBIOJHEHHE u
[Inoxast moaroToBKa K | BBITOJNHEHHE U | BBITIOJTHEHUE U | 3ammra
0auIbHO - | 3ammra 3almTa nabopaTopHbIX
PEUTUHTOBBIM 1a60paTOPHBIX 71a060paTOPHBIX pador.
MEPOIPUATHSIM. pabot. Brimonmnenue | pa6or. BrimonHenue | Beimonnenue
Crynent HE | KOHTPOJBHBIX PabOT, | KOHTPOJIBHBIX PaOOT, | KOHTPOIBHBIX
JIOTTyCKaeTcs K | TECTOBBIX  3aJlaHUM | TECTOBBIX  3aJaHUil | paboT, TECTOBBIX
MPOMEXYTOUYHOM Ha OIlEHKH | Ha OILICHKHU | 3aJaHuil Ha
aTTeCTaIiy. «YAOBJIETBOPUTENBH | «XOPOIIO». OIICHKH
o». KOTITUIHON.

IIpomeskyTOoUYHas1 aTTecTALMS

OreHKa pe3ysbTaTOB OCBOCHHS y4eOHOW TUCIUIUITMHBI B 3 CEMECTPE MPOBOJUTCS II0

cleAyrouleH mKaie, IPUMEHSIEMOH Ha 3a4eTe:

IIkaja oneHnBaHUA

Cemectp He 3auteno 3auTeHo
(36-60 6an10B) (61-100 6as1:10B)

3 Crynent umeer 36- | CtyneHT umeer 36-45 6ajuioB Mo MTOraM TEKYLIETO M PYOEXKHOro
60 OamioB 10 | KOHTPOJISI, Ha 3adeTe Jajd TONHBIM (JYacTUYHBINA) OTBET Ha
WUTOraM TEKYLIEro | TEOPETHYECKUH BONIPOC W YACTHYHO (IIOITHOCTBIO) PELINII 3a4ady.

u pyoexuoro | CtyneHt umeer 46-60 6amioB M0 WTOraM TEKYIIEro W PyOEKHOTO
KOHTPOJI, Ha | KOHTPOJIs, HA 3a4eTe Aajl MOJHbIM OTBET Ha OJUH BOIPOC MM PELIMI
3a4€re HE OTBETWII | 3a4ady.
Ha teopernueckuit | CtymeHty, wumetoremy 61-70 06amioB mo HWTOraMm TEKYIIETO |
BOIIPOC U HE pelil | pyOSKHOro KOHTPOJIS, BBICTABIISIETCSI OTMETKA «3auTeHO» 0e3 caauu
3ajauy. 3a4€ra.

7. YueOHO-MeTOAMYECKOE 00ecriedeHHe JUCHMILNINHBI (MO1YJIs1)

7.1 OcHoBHasi IUTEpPaTypa

1. Tanac, B. I1. ABTOMaTH3a11s MPOEKTUPOBAHUS CUCTEM U CPEJICTB yIpaBlieHUs: yuyeOHuk / B.
II. I'anmac. — Buagumup: Brnagumupcknii rocynapctBeHHbI yHuBepcureT uMmM. Al n H.I.
CroneroBeix, 2015. — 255 c. — ISBN 978-5-9984-0609-6. — TekcT: »1neKTpOoHHBIN //
IPR BOOKS: URL:

3J'ICKTpOHHO—6I/I6J'II/IOTe‘-IHa$I cucreMma

http://www.iprbookshop.ru/57362.html

[caifT].

27



2. My3unoB X. H., Ky3akos O. H., ABToMaTu3upoBaHHOE NPOEKTUPOBAHUE CPEACTB U CUCTEM
ynpasienus, 2011 r.

3. XpamuenkoB B. I'. ABromaru3zaius nporu3BoACTBEHHBIX MTPOIECCOB: yueOHuk, 2011 r.

7.2. JlonosiHuTEIbHAS JIUTEpPaTypa

1. I'puropeeB B. B., JlykpsnoBa I'. B., CepreeB K. A. AHaiu3 cUCTEM aBTOMAaTHYECKOTO
ynpasienusi, 2009 r. — ObC «Jlanby.

2. Mengenes A. E., Uynun A. B. ABToMarusaiusi Nmpou3BOACTBEHHBIX MPOIECCOB: y4eOHOE
moco6ue, 2009 r. — ObC «JIaHb».

3. XakynoB B. A. IIporpammupoBanue B cpene Delphi — (Yuebnoe nocobue), KBI'Y. - Hanpuuk
2018r. 93 c.

4. Xakynos.B. A., Kapsxun A. T., lllanoBanoB B. A. Opranuzanusi mpoeKTHOU IEATEIbHOCTH
YHUPUIIMPOBAHHBIE MPOEKTHI (MoAynH) - (YueOnoe nocobue), KBI'Y. - Hanpuuk 2018r. 73 c.
5. XakynoB B. A. MOHUTOpHHI ¥ YyIpaBJI€HUWE aBTOMAaTU3HPOBAHHBIMH CHCTEMAMH
(MeTtoanueckue ykazaHus k JaboparopHbsiM padoram), KBI'Y. - Hanpuuk 2014r. 14 c.

6. XakynoB B. A. CpeacrBa AHCTaHIMOHHOIO MOHUTOPUHTA aBTOMAaTHU3MPOBAHHBIX
YIOPaBISAIOMUX CUCTEM (METOAUYECKH YKa3aHMsI MO MPOBENECHUIO HCCIENOBATENbCKUX PadoT),
KBbI'Y. - Hanpuuk 2014r. 22 c.

7. XakynoB.B. A., Kapskun A. T., XakynoB T. I'., Kymxosa M. FO. Meroauueckue ykazaHus K
abopaTOpHBIM paboTam «DJIEKTPOHHBIE yCTpoicTBa TexHUYecKkux cuctem» KBI'Y. - Hampunk
2017r. 23 c.

8. Xakymnos. B. A., Kapskun A. T., Kymxosa M. I0. MeToanueckue ykazaHus K J1aOOpaTOPHBIM
paboTtam «MeTo1bI METPOJIOTHYECKOT0 00ECIeUeHUs B YIPABICHUU TEXHUYECKUMU CUCTEMAaMID)
KbI'Y. - Hanpuuk 2017r. 23 c.

9. XakynoB.B. A., Kyamesa B. b., Xaryxosa JI. B. Meroauueckue yka3zaHusi K J1a00paTOpHBIM
pabotam «MOHHUTOPHUHI, aHAM3 U yIpaBieHHe OuoTexHosornyeckux mpoueccoB» KbBIY. -

Hanpunk 2017r. 29 c.

7.3 llepeyeHb y4eOHO-MeTOAMYECKUX Pa3padoToK

o mucuummmne «IIpoekTHpoBaHHE CHCTEM U CPEICTB YIPABICHHS B MpoLeccax nepepaboTKH MUHEPAILHOT O
W OpPraHWYecKOro CHIpbs» pa3paborano yuebHoe mocobme XakynoB. B. A., Kapskun A. T., lllamoBanos B. A.
Opraam3anyst IPOeKTHONW AESTENbHOCTH YHU(PHUIMPOBAHHBIC MPOEKTHl (Moxynu) - (YuebHoe mocobme), KBI'Y. -
Hampunk 2018r. 73 ¢. g CTyIEHTOB, MMO3BOJISIONIEE OPTaHU30BaTh PabOTy MO M3YYIEHUIO TUCIHUIUTMHEI U CO3/1aTh
YCIIOBUSI ITIsI CAMOCTOSITENbHON padoThl. [TocoOue m31aHo B MEYaTHOM M 3JIEKTPOHHOM BapHaHTax W JOCTYITHO IS
KaXJIOTO CTYyZEHTA.

Meroanueckoe nocobue Xakyinos B. . Ilporpammuposanue B cpexe Delphi — (Yue6noe mnocobue), KBI'Y. -

Hanpuuk 2018r. 93 c. comepkuT KpaTkyro TEOpHIo, IpUMeEpHI TporpaMMupoBanus B cpeae Delphi. Paccmorpennsie
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OPpUMEPLI OTIIMYAOTCA IO CJIIOKHOCTHU. HpOCTBIe MIpUMEPbI OPUCHTUPOBAHBI HAa HAa4YaJIbHOC M3Y4YCHUC TCXHOJOIMH
CO3aHusA TMPOCTBIX HpPIJIO)KeHHﬁ. bonee cnoxubie IMPOCKTHI pa36I/ITI)I Ha HEOONbBIIKME 3TAlbl U npu peainsalunu

MOT'yT CTaTb OCHOBOM peHICHUA HO,HO6HLIX 3aaa4 pru KypCOBOM U JUIIJIOMHOM ITPOCKTUPOBAHUU.

7.4 UntepHeT-pecypesl
1. Delphi5: PykoBoacTBo paspaborumka: http://programmersclub.ru/files/DelphiSvoll.pdf

http://programmersclub.ru/files/Delphi5vol2.pdf

2. Delphi7 s nHaunnarommx. MiumocTpupoBaHHbIA caMmoyunTens: http://programmersclub.ru/files/Delphi7voll .zip ,
http://programmersclub.ru/files/disk7.zip

3. Delphi 7 ms npodeccronanos. MimocTpupoBaHHbIH CaMOYYHTENb!

http://programmersclub.ru/files/delp...fessionals.rar

7.5 llepeuyens npogeccnoHaNbHBIX 023 JaHHBIX M1 HHGOPMALMOHHO-CIIPABOYHBIX CHCTEM

1. http://www.diss.rsl.tu — OBJ] PI'b - DnekrpoHHble BepcHH MOJHBIX TEKCTOB AUCCEPTALUNA U
aBTopedepaToB u3 pouaa Poccuiickoit rocy1apcTBEHHON OMOIUOTEKH.

2. http://www.scopus.com — Sciverse Scopus u3gaTenbcTBa «Ib3eBUp. Hayka u TEXHOIOTHI.
PedeparuBnas n ananuTrdeckas 6a3a JaHHBIX.

3. http://elibrary.ru — DnekTpoHHas OMOJIMOTEKA HAYYHBIX MyOTUKAIIHA.

4. http://polpred.com — O630p CMU Poccun u 3apy0exns. [lomabie TekcTh + aHamuTuka u3 600

M3JaHul Mo 53 oTpacisMm.

5. https://www.gost.ru/portal/gost//home/standarts - denepanbHOe areHTCTBO MO TEXHUYECKOMY PETYJIMPOBAHUIO

METPOJIOTHH.

7.6 IlporpammHoe obecrieyeHne COBpeMeHHbIX HHPOPMANMOHHO-KOMMYHUKANMOHHBIX

TEXHOJIOIrHi

- [IporpaMMHast cucrema i OOHapyKEHHUs TEKCTOBBIX 3aMMCTBOBAHHUM B y4€OHBIX M HAyIHBIX
pabotax «AnTuruiaruat. By3 4.0», Moayib moucka TEKCTOBBIX 3aUMCTBOBaHHH “O0beANHEHHAS
xosutexmst 2020y

—  Cucrema ontrueckoro pacnozHaBanus Tekcta SETERE OCR ma PO/ OC Cucrema onTudeckoro
pacno3naBanusg Tekcta SETERE OCR g POJ] OC

— PemaxTop m3o00paxennii AliveColors Business

— Kaspersky Endpoint Security mns 6uzneca — Ctagmaptasiit Russian Edition

— [Ilaker odpucHoro mporpammuoro odecnederns P7-Oduc.IIpodeccronanbhbiii (JleckTomHas Bepcus)

— Acrobat Pro DC for teams ALL Multiple Platforms Multi European Languages Team Licensing
Subscription Renewal Acrobat Pro DC for teams ALL Multiple Platforms Multi European Languages
Team Licensing Subscription Renewal

— llporpammHBIil TakeT BHYTPUOPTaHU3ALMOHHOr0 HHTpaHeT-nopTana DeskWork Enterprise

— IIporpamma apxusartop 7zip,

—  Web Browser — Firefox.

— Ilporpamma s mopenupoBanust 6usHec-mporeccos ELMA

— Ilaxker mst 00paOOTKHM cTaTHCTHUECKUX JaHHBIX R (programming language).

— GNU Octave (GUI).
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http://programmersclub.ru/files/Delphi5vol1.pdf
http://programmersclub.ru/files/Delphi5vol2.pdf
http://programmersclub.ru/files/Delphi7vol1.zip
http://programmersclub.ru/files/disk7.zip
http://programmersclub.ru/files/delphi_for__professionals.rar
http://www.diss.rsl.ru/
http://www.scopus.com/
http://elibrary.ru/
http://polpred.com/
https://www.gost.ru/portal/gost/home/standarts
https://ruprogi.ru/software/r-project

8. MaTepI/laJILHO-TEXHI/I'{eCKOG o0ecneuyeHue AUCIHHUIIIMHBI

06yquI/Ie MO0 JUCHUIITIMHE OCYHICCTBJIACTCA B CIICHHUAJIBHBIX IMOMCIICHUAX (ayz[HTopI/mx) JUIA TIPOBECACHUA

3aHATHI JICKIOMOHHOI'O THIIA, 3aHATHI CECMHHAPCKOro THIlld, KypCOBOIro MpPOCKTUPOBAHUA (BBIHOJ'IHGHI/IH KYPCOBBIX

pa60T), IpyHnmnoBbIX WU WHAWBUAYAJIbHBIX KOHCYJ’ILTaHHﬁ, TCKYIICI0 KOHTPOJIA U HpOMe)KyTO‘IHOfI aTrecraiguu, a

TaK)XXC HUMCIOTCs ITOMCHICHUS JJIsA CaMOCTOSTEIILHON pa60TLI 1 IIOMCHICHUEC IS XPAaHCHUSA U HpO(l)I/IJ'IaKTI/I‘IeCKOFO

o0cmykuBaHusl y4eOHOTO 000pyIOBaHHSI.

HOMeHIeHI/IH T CaMOCTOSITEIIbHOU pa6OTI>I OCHAIICHBI KOMHLIOTepHOﬁ

TEXHUKOH C BO3MOXKHOCTBIO MOJKIIOUCHHS K ceth "MHTepHeT" W o0ecredeHHeM JOCTyNa B 3JICKTPOHHYIO

HH(OPMAIMOHHO-00Pa30BaTENILHYIO

IpeaACTaBJICHO B Tabnuiie.

Cpely OpraHM3alldH.

MarepransHOoe W TIporpaMMHOE — oOecriedeHHe

Tun aynuropuu,

O6opyroBanue U MHBEHTAph

ITporpaMMHoe obecrieuenne

CTEHJIOB M YHU(HUIMPOBAHHBIX
Monyiei xpanurcs B ayn. 114

(YcnoBubIit HOMEp Ne2;
360004, Kab6apauao-
Banmkapckas Pecmy6mmika,
r. Hanpuuk, yiI.
Uepneimesckoro, n. 173) B

MeTaJUIMYecKoM MKady, I
3aMKOM W HCIONB3YIOTCS BO
BpeMsl JIeKLIMOHHBIX 3aHSTHH.

6. IIpoexTop.

7. HoytOyk.

8. aTepakTuBHAS TOCKA.

9. VuebHple creHapl (U3
VHADUITIPOBAHHBIX MOIYIICH)
IUIsl KOMIUIEKCHOM OTJIaJKH M

HCIIBITAHU I MPOrpaMMHO-
anmapaTHbIX  YHPABIIIONINAX
KOMIUIEKCOB.

pacnoyio;keHHe ayIHTOPHH
VYuebnast ayauropus | 1. Croasr - 20 mT. Windows 7. Microsoft Office 2013 (Word, Excel,
IS nposeneHust | 2. Ctynbs — 21 mr. Access, PowerPoint u mip.)
3aHATUH 3. Iepconanbusie | [Iporpammer mis pabotel ¢ PDF (Acrobat Reader,
JIEKIIMOHHOTO ~ TUMa | KOMIbIOTEPHI - 10 mT. Sumatra PDF, stduviewer) (cBOOOIHOE
103a ayn. | 4. CereBoe o0OpynoBaHKe JUIsl | pacpOCTPaHEHHUE)
(YcrnoBHBI  HOMEp | KOMMyTalMu MW joctyna B | Apxusatopbl(7zip, WinRaR) (cBoOOHOE
No2; 360004, | Internet Cisco — 1 mT. pacnpocTpaHeHHe)
Kab6apauHo- 5. IMepenocusbie | Delphi XE2 Professional Ne mwmmensum (License
banxapckas yauduuupoBanneie Moayau Ha | Certificate Number) 207406
Pecny0iuika, OCHOBE  MHKpOKOHTposuiepoB | Dev-C++  cBoOopHasi  MHTErpuUpOBaHHas  cpena
r. Hanpuuk, yi. | (12 wr.), apyrux (12 mr.) | pa3paboTku MIPWIOKEHU I JUISL S3BIKOB
UepHBIIEBCKOTO, [I. | SIEKTPOHHBIX WIH | IPOTPaMMUPOBAHUS C/CH++. (cBoboOHOE
173). 3JIEKTPOMEXAaHMYECKUX pacnpocTpaHeHue)
YCTPOICTB apromatm3aimy, | Python 3.6  IDEPy Charm Professional Edition
BU3YaJM3allMM  PE3yNbTAaTOB, | ABJIAETCA  OECIIaTHBIM 1l 0Opa3oBaTeNbHBIX
MOHHUTOPMHTa  Ha  OCHOBE | YUpeXACHHil (CBOOOTHOE pacIpOCTpaHEHHE)
1 dpoBbIX, ananoroBeix | Cpena nmnst paspaborku  ArduinolDE  (cBoGomnOoe
JAaTYUKOB M JAp., KOHKPETHas | pacnpocTpaHEHHE)
HOMEHKJIaTypa moxyneit, | Ubuntu JInuensus GPL (cBOOOIHOE
yCTaHaBIMBAEMBIX B | pacmpoctpanenue). Lazarus (FreePascal) RAD
aynutopun, 3aBucuT oT TeMbl | IDE(cBoOOmHOE pacpocTpaHeHwe)
sansaTuid. OOmennbii  ¢onx | KOMITIAC-3D LT CAIIP pmis y4eOHbIX —1eneid,

obiieryeHHass BepcHs MPOQPECCHOHATBHON CHCTEMBI
KOMIIAC-3D.  (cBobomHOe  pacmpoCTpaHEHHE).
InkScape  BekTOpHBIii  rpaduueckuii  pemakTop
(cBOOOmHOE pacTpoCTpaHEHHUE)

3D-penaxtop Blender (cBoGoagHOE pacmpocTpaHeHHE)

Simple-Scada 2 ortkpeiTas Bepcus C  0a30BBIM
(hyHKIIMOHAIOM, 64 TEera (cBoGOIHOE
pacmpocTpaHeHHe)

Cpena pa3paboTku Ui MUKPOKOHTpoiuiepoB AVR
Studio (cBobGomHOE pacpocTpaHEeHUE)

Coppelia Robotics V-REP PRO EDU V3.6.2 rev0
Non-limited ~ EDUCATIONAL  version.  Free
(cBOOOIHOE pacTpocTpaHEHHE)

Cpena mnst paspabotrku Arduino IDE (cBobommoe
pacmnpocTpaHeHHe)

OpenCV  (cBobomHoe  pacmpoctpaHenme).  Qt
(cBOOOIHOE pacTIpoCTpaHCHHUE).

VYuebnast ayauTopus

1. Cronsl — 24 mr.

Windows 7. Microsoft Office 2013 (Word, Excel,

JUIs nposeaenust | 2. Ctynbs — 34 mr. Access, PowerPoint u mp.)

3aHATUH 3. Iepconanbusie | IIporpammer s paborsl ¢ PDF (Acrobat Reader,
CEMHHApPCKOro THMA | KOMIbBIOTEpH! 11 mT. Sumatra PDF, stduviewer) (cBoOoHOE
02 ayn. | 4. CereBoe obopyaoBaHHE AJIsl | paclpoCTpaHEHHe)
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(YcnoBHBIE ~ HOMEp
Ne3; 360004,
Kabapmuso-
Bankapckas
Pecrry6nuka,

r. Hanpuunk, YiL

UepHBIIIEBCKOTO, 1.
173).

KOMMYTallid © JIOCTylla B
Internet Cisco — 1 .

5. IlepenocHsble
YHAGDUITIPOBAHHBIC MOAYJIN Ha
OCHOBE  MHKPOKOHTPOJUICPOB
(12 wmr.), mpyrmx (12 mmT.)
AJIEKTPOHHBIX N
AIEKTPOMEXAHMUECKUX

YCTPOHCTB ABTOMATH3AIHHY,
BH3YyaJIU3allMM  PE3YJLTATOB,
MOHHUTOPHHIA  Ha  OCHOBC
IU(PPOBBHIX, AHAJIOTOBBIX
JMATIUKOB W JIp., KOHKpPETHAS
HOMEHKJIATypa MOJYJICH,
yCTaHABIMBAEMBbIX B
AyJTUTOPUH, 3aBUCHUT OT TEMBI
3aHaTuil.  OOMEHHBIH  (oHI
CTCHJIOB U YHU(DHUIIUPOBAHHBIX
Monynel xpaHurcsa B aya. 114

(YcnoBHbIi HOMED Ne2;
360004, Kab6apauno-
Bankapckast Pecriy6iuka,
r. Hanpuuk, yiI.
Yepusbimerckoro, a. 173) B

METAIMYECKOM  IKady, MOJ
3aMKOM U HCIONIB3YIOTCS BO
BpeMs JIEKIIMOHHBIX 3aHATHIL.
6. I[Ipoextop — 11T.

7. HoytOyk — 1 mr.

8. Okpan. — lmT.

9. Vwuebuple creHapl (U3
YHU(UIMPOBAHHBIX MOJYJIEH)
IUIsl KOMIUIGKCHOM OTJaiKd |

UCTBITAHUI IIPOrpaMMHO-
amnnapaTHbIX  YHPaBIIAIOLINX
KOMILIEKCOB.

Apxuaropsl(7zip,
pacmpocTpaHeHHE)
Delphi XE2 Professional Ne mmmensum (License
Certificate Number) 207406

Dev-C++  cBoOOmHas  WHTETpHpOBAHHAS
pa3paboTku TIPHIOKCHU T JUIS
MpOrpaMMHPOBAHUS C/CH++.
pacrpocTpaHeHHUE)

Python 3.6 IDEPy Charm Professional Edition
aBIsieTcss  OeciuiaTHBIM 1l 00pa30BaTEIbHBIX
yUpexIeHu (CBOOOHOE pacpocTpaHeHHE)

Cpena misa paspaborku  ArduinolDE  (cBoGomHOE

WinRaR) (cBoOoHOE

cpena
SI3BIKOB
(cBoOOHOE

pacrpocTpaHeHHUE)
Ubuntu Jlunenzus GPL (cBoOoHOE
pacnpoctpanenue). Lazarus (FreePascal) RAD

IDE(cBOOOIHOE pacpoCTpaHECHUE)

KOMITIAC-3D LT CAIIP mus y4eOHBIX IIeleH,
obneryeHHass BepcHs NPO(ECCHOHANBHON CHCTEMBI
KOMIIAC-3D.  (cBoOOmHOE  pacmpOCTpaHEHHE).
InkScape  BekTOpHBIH  rpaduyecKuii  pemaKTop
(cBOOOIHOE pacpOCTpaHECHHUE)

3D-penaktop Blender (cBoO0aHOE pacipocTpaHeHHE)

Simple-Scada 2 orkpbeiTas Bepcusi Cc  0a30BBIM
(hyHKIOHAIOM, 64 Tera (cBoOOmHOE
pacmpocTpaHeHHe)

Cpena pa3pabOTKH [UIs MHUKPOKOHTpoiuiepoB AVR
Studio (cBoGogHOE pacnpocTpaHeHue)

Coppelia Robotics V-REP PRO EDU V3.6.2 rev0
Non-limited ~ EDUCATIONAL  version.  Free
(cBOOOIHOE pacTIpoCTpaHEHHUE).

Cpena mnst paspaborku Arduino IDE (cBoOomHoe
pacnpocTpaHeHue).

OpenCV  (cBobomHoe  pacmpoctpaHenme).  Qt
(cBOOOIHOE pacTIpoCTpaHEHHUE).

9. Oco0eHHOCTH pean3anuu JMCUUILINHBI JI HHBAJUIOB M JIUI[ ¢ OrPAHUYEHHBIMH

BO3MOKHOCTHAMMU 310POBbA

JUIs CTYIEHTOB € OrPaHMYEHHBIMH BO3MOXHOCTSMM 370POBbSl CO3/IaHbl CIIELMATIbHbIE
yCIOBHUSA Ul TMOJlydeHHs oOpa3oBaHMa. B 1LemsIX [JOCTYMHOCTH TIOJIyYEHHS BBICIIErO
oOpa3oBaHus MO 00pa3oBaTeIbHBIM IpPOTpaMMaM HHBAIMJAMU M JIMIAMH C OI'PAaHUYEHHBIMHU
BO3MO’KHOCTSIMH 3/I0pPOBbSI YHUBEPCUTETOM 00€CIIEUMBAETCS:

1. AnpTepHaTuBHAas Bepcus opuULMaIbHOTO caiita B cetu «VIHTepHeT» JUIsl c1a00BUASAIINX.

2. 151 MHBAJUIOB C HAPYLICHUSIMU 3peHUs (caboBUASALINE, CIIEbIE):

- TPUCYTCTBHE AaCCHUCTEHTAa, OKa3bIBAIOLIEr0 oOOydamomemMycss HeoOXOAUMYI MOMOIlb,
TyOIMpoBaHUE BCIyX CIPAaBOYHOM MH(POPMALIUU O PaCIIMCAaHUU YU€OHBIX 3aHATHIH;

- HAJINYKE CPEJICTB Ul YCUJIEHHUS OCTATOYHOTO 3pEeHHUs, OpailjIeBCKOW KOMIIBIOTEPHONW TEXHUKH,
BUJICO YBENUYUTENIEH, NpOTpaMM HE BHM3YaJIbHOTO JOCTyNa K HWHGPOpMAlMH, MpOrpamMM-
CHHTE3aTOPOB PeUU U JPYrHMX TEXHUUECKUX CPENICTB MpHeMa-niepeaadn yaeOHol nHpopmanuu B

AOCTYITHBIX (bopMax AJI1 CTYACHTOB C HAPYHICHUSAMU 3PCHUS
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- 3aJIaHMs [T BBITIOJIHEHUS HA YK3aMEHE 3aYMTHIBAIOTCS ACCUCTEHTOM;
- THUCbMEHHBIC 3aJaHMsl BBINOJNHSIOTCS Ha Oymare, HaJWKTOBBIBAIOTCS ACCHCTEHTY
oOyJaronmmcs.
3. Jln UWHBAIMAOB M JHI C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 3/I0pPOBBSI IO CIIyXYy
(cmabocnplmaniye, rIyxue):
- Ha 3ayeTe/PK3aMeHEe INPUCYTCTBYET AaCCHUCTEHT, OKAa3bIBAIOUIMHA CTYIACHTY HEOOXOIMMYIO
TEXHUYECKYI0 IOMOIIb C YYETOM HHIMBUAYAJIbHBIX OCOOCHHOCTEH (OH IMOMOTaeT 3aHsTh
pabouee MecTO, MepPeBUTATHCS, IPOUNTATh U OOPMHTH 33/IaHUE, B TOM YHCJIE 3aIUCHIBAs 1O/
JTUKTOBKY);
- 3aUeT/3K3aMEeH MPOBOIUTCS B MMCBMEHHOU (hopme.
4. JIns MHBAMOB | JIUI] C OTPAHUYCHHBIMH BO3MOYKHOCTSIMHU 3/I0POBBSI, IMEIOIUX HAPYIICHUS
OTIOPHO-IBUTATEITLHOTO armrapara, CO3JTaHBI MaTepHATbHO-TEXHIUUECKUE YCIIOBUS
ofecrieunBaronie BO3MOXKHOCTh OECHpPENATCTBEHHOTO J0CTyHa oO0yJaromuxcsi B y4deOHbIe
MOMENICHNs, OOBEKTY MHUTAHWsS, TyaJeTHbIE W JPYrue MOMEIICHUS YHHBEPCHTETAa, a TaKKe
npeObIBaHUS B YKa3aHHBIX MOMEIIECHHSIX (HaJTMYMe PACIIMPEHHBIX JBEPHBIX MPOEMOB, IOPYIHEH
U APYruX MpUCHOCcOoOIeHU N ):
- MICbMEHHBIC 331aHUI BBIOJIHIIOTCSA Ha KOMITBIOTEPE CO CHEIUATM3UPOBAHHBIM ITPOTPAMMHBIM
o0ecIieueHNEeM WM HaIUKTOBBIBAIOTCS ACCUCTEHTY;
- T10 KEJIAHUIO CTYAEHTA HK3aMeH IPOBOANTCS B YCTHOM (hopme.

OOyuaromiuecs: U3 YUCIIa JIUI] C OTPAaHUYECHHBIMU BO3MO>KHOCTSIMU 3/I0POBBSI 00ECIICUCHBI
ANIEKTPOHHBIMU 00pa30BATEIFHBIME pecypcaMu B (OpMax, aJalTHPOBAHHBIX K OIPaHUYCHHIM

X 310POBbA.
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Jluer wu3MeHeHuii (DomoJiHeHMil) B paldoueil mNporpaMMe JUCHHMILUIMHBI (MOIYJIs1)

«HpOCKTHpOBaHI/Ie CUCTEM U CpPEACTB YIpaBJCHUA

npoieccax mnepepadoTKu

MHHEPAJIBHOIO W OPraHUYeCcKOro ChIPbs» M0 HamnpaB/jeHUu0 noarorosku 27.04.04

«YﬂpaB.J]eHne B TEXHUYECCKHUX CUCTEMAX>»

(cnermansHOCTH) (0Opa3zoBaTeNibHas MporpaMMa YTIpaBieHUE U aBTOMATU3AIIMS TEXHUYECKUX

Mpo1IeccoB U NMpou3BoACTB) Ha 2023 — 2024 y4eOHbIN TOT

Ne IlepeyeHb BHOCMMBIX U3MEHEHHH
JaemeHnT (myHkT) PII/] Mpumeyanue
n/n (momoJiHeHuit)
Obcyoicoena u PEKOMeHO008aHA Ha 3acedanuu Kagheopul

HaMMEHOBaHME Kadenpbl

MpOTOKOJ Ne OT«__ » 20 1.

3aseodyrowuii kagheopoti

MOANKCh, pacI(POBKA IOIMICH, JaTa

Coenacosano™:
3aBeyIOMIHiA OTAETIOM KOMILIEKTOBAHHUS

Hay4yHOU OMOINOTEKH

JUYHAS NOONUCH PACUUDPOBKA ROORUCU 0amd

*[Ipumeyanue: npu enecenuu usmenenuti ¢ n. 4.7.1 PIIJ]
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