MHUHUCTEPCTBO CEJbCKOI'O XO3SIMCTBA POCCHIICKOM ®EJAEPALIU

DejiepanbHOE roCy 1apCTBEHHOE OI0KETHOE 00pa30BaTENbHOE YUPEKICHUE
BBEICLIET0 00pa3oBaHUs

«KYBAHCKUN T'OCYJAPCTBEHHBIN ATPAPHBIN YHUBEPCUTET
UMEHM U. T. TPYBUJIMHA»

OAKVIJIBTET DHEPI'ETHUKUA

YTBEPX/IAIO

Jlexan daxynbrera

SHEPIeTUKH

. A.A. llleBuenko
« Wy woud ' 2021 .

<

PaGoyasi nporpamMmma qucuuniInubI
<(ABTOMaTI/I3I/IDOBaHHI>IC CUCTEMBI VIIPABJIICHUSI
TCXHOJOIrM4YECKHUMHU NIPOLeCCaMMU»

HanpaBJ/ienne moaAroToBKH
35.04.06 « ArpouHXEHEDPUSY

IIpo¢puas noaroroBkm
DJEKTPOTEXHOJIOTHH U IEKTPOOOOPYI0BAHUE

YpoBenb Boicuiero oo6pa3oBaHus
Marwucrparypa

®opma o0yueHus
QOuHas, 3a04Has

Kpacuonap
2021



Pabouas nmporpamMma  amcuMIUIHHEI «ABTOMATH3HPOBAHHBIE  CHCTEMBI
YUPABIICHUS TEXHOJOTHYECKMMH TpolieccamMu» paszpadorana Ha ocroe ®I'OC BO

35.04.06 ArpounxeHepus, yTBepKIEHHOIO npukazoMm MunobpHayku Poccun ot
26.07.2017 r. Ne 709,

ABTop:
KaHJl. TeXH. HayK, JIOIIEHT

Kaenpbl 3eKTPUIECKUX %

MallKH U 3JIEKTPONPHBOIA B.A. Tuabig

Paboyas nporpamma obcyxnena wu PEKOMEH/IOBaHA K YTBEpIKIEHMIO
peleHreM Kadeaphl JMeKTPUYECKUX MAIIUH | ANeKTponpuBoja or 17 mas 2021 r.,
npotokos Ne 10,

3asenyroumii kadeapoii

J1-p TeXH. HayK, npodeccop == CB.Ocbkun

Pabouas nporpamm onobpena Ha 3acenanum METOJAMYECKON KOMMCCHH
daxynbrera sHepreTHky ot 15 mions 2021 r., nporokosa Ne 10,

IIpeacenarens 4 /éb« .
METOJAHYECKOH KOMUCCHH e // W.I'. CtpwkkoB

A-p TeXH. HayK, npodeccop

PykoBoirens

OCHOBHOI MpodeccHoHanbHoi
obpa3soBatesbHOMN NporpaMMsI
KaHJI. TeXH. HAYK, JOLIEHT
Kaeaphl 31eKTPHIECKHX
MallMH U 3eKTPONpHBOIa

%“;9 B.A. Jlunery
[



1 I.Ie.m; H 321294 OCBOCHUA JUCIHUIIIMHBI

Leabo 0CBOEHUS TUCITUIUINHBI «ABTOMAaTH3UPOBAHHBIE CHUCTEMBI yIIpaBJe-
HUSl TEXHOJOTHYECKUMH TIPOIIECCaMmy SIBISIETCS (OPMUPOBAHNE KOMILIEKCA 3Ha-
HUIl 00 yCTpOWCTBE, NMPUHIMIIAX TMPOSKTUPOBAHUS U WHTETPAIIMH COBPEMEHHBIX
AaBTOMATH3MPOBAHHBIX CHCTEM YIPABJICHHS TEXHOJOTHIESCKIMH MTPOIIECCaMHU.

3agauM QIMCUMILINHBI:

— BBIOOp MalIMH U 000PYAOBAHUS JJISI TEXHUYECKOW M TEXHOJIOTHYECKON
MOJICPHH3AIIMN TTPOU3BOJICTBA, XPAaHEHHUS U MEPepadOTKH CEIbCKOXO3SHCTBEHHON
POYKIIHH;

— obecnieueHue 3(PGEKTUBHOTO HCIOJIB30BAaHUS W HAACKHOM pPadOThI
CIIO)KHBIX TEXHHYECKHX CHCTEM IMpH MPOU3BOJACTBE, XpPaHEHHH M TepepadoTke
CEIBCKOXO3SIMCTBEHHOW MPOAYKIINH;

— pa3paboTKa TEeXHUUYECKUX 3aJaHUN HA MPOCKTUPOBAHUE U U3TOTOBJICHUE
HECTaHJAPTHBIX CPEACTB MEXaHU3AlMH, JJICKTpU(UKAIIMN, aBTOMATHU3allMU U
CPEICTB TEXHOJOTUYECKOT0 OCHAIIIECHUS;

— MPOEKTUPOBAHUE CUCTEM DHEProoOeceueHus, dIEKTpUPUKAIIUIN U aBTO-
MaTHU3aIUH JJ151 O0BEKTOB CENTbCKOXO3SIIICTBEHHOTO Ha3HAUCHHUS

— MPOEKTHPOBAHHME MAIIMH U UX pabOUMX OPraHOB, MPHOOPOB, aNapaTos,
00Opy10BaHUs /Il MHKEHEPHOT0 00ecreueHus IPOU3BOCTBA, XPaHEHUS U epe-
PabOTKH CENbCKOXO3SIMCTBEHHOM MPOAYKITUH.

2 llepeyeHb IUIAHUPYEMBIX pe3yJabTATOB O0y4YeHHs] MO JMCUMILINHE,
COOTHECEHHBIX € INIAHUPYeMBbIMH pe3yiabTaramu ocsoenusi OIIOII BO

B pe3yabTate ocBOeHMsI TMCHMIUINHBI GOPMUPYIOTCS CJIeAyIONIHE KOM-
MeTeHInH:

ITKC-4 - Cnnoco0OeH oCyIIeCTBIATh MPOSKTUPOBAHNUE CUCTEM dHEprooodecrie-
YEHUS, JCKTPUPUKAIIUN U aBTOMATH3ALMH IS O0BEKTOB CEIBCKOXO3SHMCTBEHHO-
ro Ha3HAYCHHS

3 Mecto qucuumiunsl B cTpykrype OIIOII BO

«ABTOMATU3UPOBAHHBIC CUCTEMBI YIIPABICHUS TEXHOJIOTHYECKUMU MPOIIEC-
caMuy SIBJISIETCSl AUCHUILIMHON 0a3zoBoi (BapuatuHO#) yactu OITOIT BO nmosaro-
TOBKHM OOywaromuxcsi mo HampasieHuto 35.04.06 ArpouHkeHepus, HampaBieH-
HOCTB (MPOuIIh) «DIEKTPOTEXHOIOTUU U IIIEKTPOOOOPYI0BAHUEC)

4 O0obem aucummiinHbl (144 gyaca, 4 3a4eTHBIC €TUHUIIHI)

. O6beM, yacoB
Bunast yueOHoM paboThI
Ounas 3aouHasg
KonTakTHast padora
B TOM YHCJIE: 50 20
- ayIUTOpHAas 110 BUAAM y‘—Ie6HBIX 3aHSITUNA 44 14




O0BeM, yacoB
Bunbt yueOHOM paboOThI
Ounas 3aouHas

- JIEKIIUHA 16 4

- IIPaKTHYECKUE 14 6

- 1abopaTopHbIE 14 4
- BHEAyIUTOpHAS 6 6

- 3a4eT - -

- K3aMeH 3 3

- 3aI[1Ta KYPCOBBIX IMPOCKTOB 3 3
Comoosrenata paors o
- KYpPCOBOM MPOEKT 18 18
- TIPOYME BHUJIBI CAMOCTOSITEIILHOM PabOTHI 76 106
HToro mo gucuuminHe 144 144

5 Conepxxanue TUCUMILIHHBI

[To uroram M3ydaemMou AUCHUILIMHBI CTYACHTHI CAAIOT K3aMEH, BBITIOTHSIOT
O# IIPOEKT.
HucrunnnHa u3ydaerca Ha 1 kypcee, B 1 cemectpe.

Conep:kaHue ¥ CTPYKTYPA IMCHUILIMHBI 10 0YHOH (hopMe 00yUeHus

Buabl yueOHoii padoThI, BKIIOYAS
CaMOCTOSITEJIbHYIO padoTy CTY/IeHTOB
U TPYJAO0EMKOCTb (B 4acax)

[Ipaktu- |JIabopa- | Camocro-

YeCKUEe | TOPHBIE | sTeIbHAs
3aHATUS |3aHATUA | pabota

U

Tema.
OCHOBHBIE BOIPOCHI

Cemectp

Jlek-
AU

dopmMupyembie
KOMIIeTEeHI]

OO6mme BOMPOCHI aBTOMATHU3AINH
CCIbCKOXO3IMCTBEHHBIX
MIPOU3BOJICTB. Knaccuduxarmst
CpeNCTB aBTOMATH3aIIVH.
OcobeHnHocTn paboThI
aBTOMAaTU3UPOBAaHHBIX CHCTEM B
1 | yenosusax CEJIbCKOX03SIMCTBEHHOTO nkc-al 1 2 2 10
MIPOU3BOJICTRA.

Knaccudukanms CpelncTB
aproMatu3zanuu. JlokanebHele CAY
(PLC-cucremsr). Pacnpenenennbie
aBTOMAaTHU3UPOBAHHBIC CHCTEMEI.
Bupryanbabie MporpaMMHbIC
KOHTPOJLIEPHI.

Cucremsl IPOrpaMMHUPOBAHHS

JIOTMYECKUX KOHTpoiuepoB, PLC-
CUCTEM.

2.

Knaccudurkarms CHUCTEM

MIPOTPaMMHUPOBAHUSL. CtpykTypa

nporpammHoro obecrnedenus [1JIK.

[IKC-4| 1 2 2 2 10




Tema.
OCHOBHBIE BOITPOCHI

dopmMupyemblie
KOMIIeTEeHIIUN

Cemectp

Buasbl yueOHoi1 padoThl, BKIOYAS
CaMOCTOAITEIbHYI0 PadOTy CTYACHTOB

U TPYAOEMKOCTb (B Yacax)

Jlek-
1005051

CamocrTo-
ATENbHAs
paborta

[Mpaktu- |JIabopa-
9YeCKUe | TOPHBIE
3QHATHUS | 3aHATHSA

Crangapt MOK 61131-3.
WHCTpyMEHTBI ITPOrpaMMUPOBaHUS
IUIK. [laHHbBle ¥ TE€pEMEHHBIE.
Crpykrypsl u snemenTsl OOIL.

Szpikn MOK. CrpykTypupoBaHHBII
tekct (ST). Pemetinbie muarpaMMbl
(LD). ®ynkumoHanbHble OJIOKOBBIC
muarpammbl  (FBD). Tlocmenosa-
TeNbHbIC (DYHKIIMOHAIBHBIC CXEMBI

(SFC).

[IKC-4

10

Hcnonb3oBanne OMOIMOTEYHBIX MO-
Iynel B cuctemMax paspadbotkn MOK
61131. OO630p craHmapTHBIX OMO-
muorek CoDeSys. Crpykrypa 0Ouo-
muotekn OSCAT. CTpyKTyphl U TH-
MBI JaHHBIX s paboTel ¢ OuOIMo-
TEKaMH.

[IKC-4

10

Ienesas 1 WEB — Busyanmsanus.
OO6nauHple CHCTEMbl MOHUTOPHHIA
UCIIOJIHCHHS  YIPaBISIIOIIEH Mpo-
rpammel. PaboTa ¢ komaHaHOH cTpo-
kol u3 npunoxenus 1IJIK.

[IKC-4

10

[IporpaMMHBIE KOMITJIEKCH CHUCTEM
JIACTIETYEPCKOTO YIIPaBJICHUS
TEXHOJIOTUYECKUMU mporeccaMmu
(SCADA-cucTemsr).

3amaun ¥ OCHOBHBIE (PYHKIIMOHATH-
gele Bo3MmoxkHoctn SCADA - cu-
cTeM. AnmaparHblii COCTaB CHCTEM
JIUCTIETYEPCKOTO YIIPABIICHUS

[IKC-4

10

Cetn mnepenauu AaHHbIX. [loneBbie
cetu. CeTH BBICOKOTO ypoBHS. To-
MOJIOTHS W HPUHLMIIEI OPraHU3aluN
cereil. UaTepdelicel 1 IPOTOKOIEI.

[IKC-4

IIpoextupoBanue ACY TII. Cocras
MIPOEKTHOM u paboueit
JOKyMEHTAIINH. HopmaruBHbIe
JOKYMEHTBI 10 MPOEKTHPOBAHHIO
ACY.

[IKC-4

KypcoBoii mpoekt

[IKC-4

18

Hroro

16

14 | 14 | 96




Coaep:xaHue M CTPYKTYPa IMCUMILIMHBI 110 3204HOI (popme 00yueHuUs

Tema.
OCHOBHBIE BOITPOCHI

Hu

dopMupyemsblie
KOMIIETEHI]

Cemectp

Buabl yueOHol padoThl, BKJIKOYAsA
CAMOCTOSITE/IbHYIO PAa00Ty CTY/ICHTOB
U TPYAOEMKOCTh (B Yacax)

Jlexuun

[IpakTu-
YecKue
3aHSTUS

JlaGopa-
TOPHBIC
3aHSATHUS

CamocTos-
TeJIbHAA
pabora

Cuctembl
MPOrpaMMHUPOBAHUS
ITOTUYECKHUX
KoHTposuiepoB, PLC-
CUCTEM.
Knaccudukarus
cHUCTEM
[POrpaMMHUPOBAHUSI.
Ctpykrypa
MPOrPaMMHOTO
oOecrnedeHus
Crangapt
61131-3.
MHCTpYMEHTBI
rpaMMUPOBaHUS
[JIK. JlanHple #
nepemeHHble. CTpyk-
Typpl M DJIEMEHTHI
OOIL.

TJIK.
MOK|

npo-

ITKC-4

53

CeTu mepenauud JaH-
Hbe1X. IloneBnie certw.
Cetn BBICOKOT'O
ypoBHs. Toronorus u
MPUHIUIIBI  OpPraHu-
Bamuu  cere. MHA
Tepdeiickl U MpoTO-
koJbl. IIpoexTupoBa-
Hue ACY TII. Co-
CTaB  IIPOEKTHOMN W
pabouell TOKyMeHTa-
uuu.  HopmaruBHBIE
NMOKYMEHTBI IO TMPO-|
exTupoBanuio ACY.

ITKC-4

53

KypcoBoil mpoekT

ITKC-4

18

Hroro

124

6 [lepevyeHb y4eOHO-MeTOAMYECKOr0 oO0ecredeHHMsl IS CAMOCTOSATEIb-

HOH padoThHI O0YYAOIIMXCH 10 TUCHHUILIUHE

6.1 MeTtoauyeckue yka3aHus (COOCTBEHHbIE pa3pabOTKH)

1. OcCbhKUH

C.B.,,

Hunera  B.A. JlaGoparopHblii MpPakKTHKyM TIO
ABTOMATU3UPOBAHHBIM CHCTEMaM YIIPABJICHUSI TEXHOJOTHUUECKUMU MPOIECCAMHU. /




C.B. Ocbkun, B.A. luaerd.- Yueon. mocoowue. Ky6.I'AY, Kpacaomap, 2018, 56 c.
2. Ocbkun C.B., CrpmwxkoB WN.I. Meroaumyeckue ykazaHus K KypCOBOMY
MPOEKTUPOBAHUIO o aBTOMAaTU3UPOBAHHBIM cucTeMam yIpaBIICHUS

texHojornyeckumu mporeccamu. / C.B. Ocpbkun, W.I. Crpmwxkxkos.: YueOH.
nocoo6ue. Ky6.I'AY, Kpacnomap, 2018, 73 c.

6.2 YueOHas auTeparypa Il CaMOCTOSTENIbHON paOOThI

1. I'epacumoB, A.B. IlpoektupoBanne ACYTII ¢ wucnons3oBanuem
SCADA-cucrem: yueOHOE mocoOue [DIeKTpOHHBIN pecypc] : yuebHoe mocoodue /
A.B. I'epacumoB, A.C. TutoBueB. - DnektpoH. AaH. - Kazanp : KHUTY (Ka3an-
CKUI1 HaIlMOHAIBHBIA UCCIIEIOBATEIbCKHI TEXHOJIOTHYECKUH yHUBepcuTet), 2014.
- 128 ¢. -Pexxum moctyma: http://e.lanbook.com/books/element.php? pl1 i d=73383

2. denopos, IO.H. [Topsmok CO3JaHus, MOJICpHU3ALUU u
conpoBoxaeHus ACYTII [OnexkrpoHHbIN pecypc]: - DnekTpoH. aaH. - Bomorna:
"Undpa-Umkenepus", 2011. -576 c. -Pexxum noctyna: http://e.lanbook.com/books/
element.php?pll_id=65089

3. ®enopos, F0.H. CnpaBounnk nnxkenepa no ACYTII: npoektupoBaHue u
pa3zpaboTka. OJEKTpOHHasl Bepcus [DIEKTPOHHBIM pecypc] : CHpPaBOYHHK. -
OnexktpoH. naH. - Bonorma : "Undpa-Unxenepusa", 2015. - 928 c. - Pexum
noctyna: http://e.lanbook.com/books/element.php?pll_1d=65111

7 (I)OHII OLHECHOYHBIX CPEIACTB MJIHdA IMPOBCIACHUA l'[pOMe)KyTO‘lHOﬁ aTTe-
cranmm

7.1 IlepeyeHb KOMIIETEHUMI ¢ YKa3aHMEM 3TanoB uX (JOPMUPOBAHNUS B
npouecce ocsoenusst OITIOII BO

Oransl GopMUPOBaHUS U IPOBEPKH YPOBHS CHOPMUPOBAHHO-
Howmep cemectpa™ CTH KOMIETEHIMH M0 JUCHUIUINHAM,
npakTukam B nporecce ocBoenus OIIOIT BO

I[IKC-4 Cnocoben OCYHICCTBIIATL MPOCKTUPOBAHHUEC CHUCTCM 3HeprOO6CCHequI/IH, OJICK-
TpI/Iq)HKaIII/II/I 1 aBTOMaTU3aluu A 00BEKTOB CEIILCKOXO03SICTBEHHOTO HA3HAYCHUS

1 OnTumu3anus CUCTEM SHEProCHA0KEHUSI

1 Hcrnonbs30BaHne KOMIBIOTEPHBIX TPOTPaMM B UHKEHEPHBIX
3a/ayax

Komnrerorepusle TexHosornu B Hayke u AITK

TexHonornyeckas (IPOEKTHO-TEXHOJOTHYECKasl) TPaKTUKa

HPCIIZ[I/IHJ'IOMHEUI IMPAKTHUKaA

ArIDWEF

BrimotHeHME ¥ 3a1UTa BRITYCKHOW KBaTH(UKAITMOHHON pa-
00TBI




7.2 Onucanune noka3areJjieil 1 KpUTepHeB ONEHUBAHUS KOMIIETEHIMI Ha
Pa3JIMYHBIX 3TANAX UX (POPpMHUPOBAHMS, ONIMCAHHE IIKAJIbI OLIEHUBAHUSA

YpoBeHb 0CBOEHHUS

[Lnanupyemsie pe- Ouenou-
3yJbTaThl OCBOCHUs |HEYAOBJICTBOPH-| YyAOBICTBOPH- XOpOIIIO OTJINYHO HOE
KOMITETEHI[HH TCIBHO TCIBHO (cpemHmif) (BBICOKHIA) CPENCTBO
(MMUHUMaTBHBIN)| (OPOTOBBIN)

IMKC-4 CriocobOeH oCyIIeCTBIATh MPOSKTUPOBAHUE CHCTEM SHEPTO00CCIICUEHSI, YICKTPUPUKAIINN 1 aBTO-

MaTH3alun JJIs1 00BEKTOB CEILCKOXO3SHCTBEHHOTO Ha

3HAYCHU

3HaTh:

— METOJUKY TpO-
eKTUPOBAHUS  CH-
cTeM 3Heprooodec-
MIEYCHUS, DIICKTPH-
dbuKaMu 1 aBTOMa-
TH3alHMU JUISI 00b-
€KTOB  CEJIbCKOXO-
3HCTBEHHOTO
Ha3HAYEeHUS.
YMeTh:
MIPOCKTUPOBATH
CHUCTEM JHEPro-
obecnieyeHus, dJIEK-
TpUPHUKALUU U aB-
TOMAaTHU3alluyd TS
O00BEKTOB CEIBCKO-
XO03SHCTBEHHOI'O
Ha3HAYCHHUS.
Bnaners:

— HaBBIKAMHU TIPO-
eKTUPOBAHUS  CH-
cTeM 23Heproobec-
MIEYCHUS, DIICKTPH-
¢dbukanuu U aBTOMa-
TH3AIAN IS O0B-
€KTOB  CEIIbCKOXO-
3 CTBEHHOTO
Ha3HAYCHHS.

CtyneHT ao-
MycKaeT 3Ha-
YUTENbHBIE
OIINOKH U
0OHapyXH-
BaeT JIUIIb
HaYaJIbHYIO
CTEIEeHb
OpHUCHTAIIH
B MaTepuae

YpoBeHb
CTYJICHTa
HEeJ0CTaTOou-
HO BBICOK.
Jonyckarot-
Csl OITMOKY U
3aTpyaIHEHUS
TIPHU U3JI0XKeE-
HUU MaTepu-
ana

CryneHr ot-
HOCHUTEJIBLHO
MTOJTHO OpH-
EHTUPYETCS B
Marepuaie u
oTBeuaer 0e3
3aTpyJHEHUI
MIPU KOHTPO-
JIe 3HAHWH.
Homyckaer
HE3HAYH-
TEJNbHOE KO-
JINYECTBO
OIHOOK.
Crioco0eH K
BBIIIOJIHE-
HUIO CJIOXK-
HEBIX 3aJIaHUNI

CryneHnt
cBOOOHO
OPUCHTHPY-
€TCs B MaTe-
puaie u otT-
Beuaer 0e3
3aTPyHCHUH.
CrocobOeH K
BBIIOJTHEHHIO
CJIOKHBIX 3a-
JaHuM, T10-
CTaHOBKE IIe-
Jeit u BeIOOpe
IyTeH uX pe-
aJn3aluu

Kypcosoii
MIPOEKT,
9K3aMeH,
TECT

7.3 TunoBble KOHTPOJIbHbIE 3aIaHUS WJIM MHbIe MATepHAJIbl, HE00XO0-
AUMBIE JJIsl OLEHKHN 3HAHWH, YMEHHH, HABBIKOB M ONbITA AeATEJIbHOCTH, Xa-
PAKTEPHU3YIOILIHUX 3TANbI (POPMHUPOBAHUS KOMIIETEHIHI B Npouecce 0CBOCHUS

0o0pa3oBaTeIbHOM NMPOTrPaMMBbI

IIpumeps! 3a1aHuil J1a00PATOPHBIX PadoOT

JlabopaTopHas padora Nel. [IpoMmbllsieHHbIE CeTH NepeIavyu JaHHBIX.




1.  O3HaKOMHUTBCS O criocobamu peanm3aruu nmporokoira ModBUS-RTU
10 IOJIEBBIM CETSM Iepeaaud aaHHbiXx U mpoTtokoida ModBUS-TCP mo cersm
Ethernet.

2. CocraBuTh MporpamMmy Iepenayd ¥ nprueMa MakeTOB JaHHBIX MEXIY
[TJIK 1 MomyneM BBO/Aa aHAJIOTOBBIX CHTHAJIOB MOCPEACTBOM ceTu RS-485 u cetn
Ethernet.

3. IIpoBepuTh pabOTOCIOCOOHOCTH CXEMBI Ha CTEH/IE.

4. 3anmcarh JIOTTEPOM CEAHC TEpeNayd JaHHBIX Ha Pa3IUIHBIX CKOPO-
CTSIX, COCTaBUTH (OpMY Kajipa Tmepeaadu u npuema mo nporokory ModBUS-RTU
u ModBUS- ASCII.

5. Cpenartb BBIBOJ O MPOJICIAHHON paboTe;

6. Odopmuth OTUET.

JlaGopaTtopnasi padora Ne2. MoaeaupoBanusi nporpaMMmHubix CAP Ha
IJIK.

1. O3HaKOMUTBCS C ONMCAHUEM TEXHOJIOTUYECKOIO MPOLEcca;

2.  CHATH pa3roHHYIO XapaKTEPUCTUKY OOBEKTA YIIPaBJICHHUS.

3.  CocraButh ynpasistouryo nporpammy misa IUIK, peanusyromryro
OJIOK QuiIbTpalMy CUTHaja, AekoaupoBanus omubku u [TN/] — perynsarop ¢ aBTo
HaCTPOMKOMU.

4. IIpoBeputb pabOTOCIIOCOOHOCTH CXEMBI Ha CTEH/IE;

5. Cpenatb BBIBOJ O MPOJICIIAHHON paboTe;

6. Odopmurs OTUET.

IIpumep Tecra

1. K xakoMy ypoBHI0 ynpasienusi otHocutcs [1IJIK?
A) Huxnewmy.

b) Ynpasnenus.

B) Ilonesomy.

I') Bepxuemy.

J1) Onepatopckomy.

2. Kakue 3amaun He pemaror SCADA-cuctemsr?

A) OOMeH TaHHBIMU C «YCTPOMCTBAMU CBSI3H C 0OBEKTOM» B pEaIbHOM
BPEMEHHU Y€pe3 IPanBEPHI.

b) [loaroroBka 1 reHEpUPOBAHUE OTYETOB I10 3aBEPUICHUIO PAOOTHI
TEXHOJIOTHYECKOTO Tpolecca.

B) Orobpaxenue nabopmany Ha SKpaHe MOHUTOPA B yAOOHOM ¥ MOHATHON
JUIs 9eroBeka popme.

I') ABapuiiHasi CHTHAJIU3AINS B YIIPABICHUE TPEBOXKHBIMUA COOOIICHUSIMH.

J1) ObecnieueHue CBSA3M C BHEIIHUMU MPUIIOKEHUSMHU.

3. Kakoii tun gagaeix 0osbiie 16 out?
A) SINT.



B) BYTE.
B) USINT.
I') WORD.
7)) DWORD.

4. KakuM KJIIOUYEBBIM CJIOBOM OIIPCACIACTCA THUII CTPOKOBBIX HepeMeHHBIX?
A) REAL.

B) STRING.

B) BOOL.

I') DINT,

1) LREAL.

5. Kakoli 1rana3oH 4rcen sSBIAeTCA BEPHBIM JJ1s1 nepeMeHHou tuna REAL?
A) -/[+10+38

b)  -/+10+35

B) -/+10-/+38

I -/+10-37

)  -/+10+39

6. Ha xakom ypoBHE pecypCcoOB OMpeaeSIFOTCs I100ambHbIe IEPEMEHHBIE?
A) Ha ypoBHE TEXHHUYECKOTO 00eCTIeYeHUSI.

b) Ha yposae 110 nns T1K.

B) Ha yposue pecypcos npoekta (VAR GLOBAL).

I') Ha yposae 10 pns TUIK.

J1) Ha ypoBHue pecypcos npoekta (VAR ).

7. K kakoMy YpOBHIO YIIPABJICHUS OTHOCSITCS JaTYUKU?
A) Huxuewmy.

b) Ympasnenus.

B) Ilonesomy.

I') Bepxnemy.

J1) Oneparopckomy.

8. K xakoMy ypOBHIO yIipaBiIeHUsI OTHOCUTCA JEKTpoaBurarens ¢ K3-
poTopom?

A) Cpennemy.

b) Ynpasnenus.

B) Ilonesomy.

I') Bepxuemy.

J1) Onepatopckomy.

9. K xakoMy ypOBHIO yNIPABJICHUSI OTHOCSTCSI CEPBEPHI I XPAHEHUS
JTaHHBIX ?
A) Cpennemy.
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b) Ynpasnenus.

B) Ilonesomy.

I') Bepxnemy.

J1) Oniepatopckomy.

10. K kakum ¢axkropam He npuBoaut BHenpenue ACYTII?
A) TloBslllIeHHE TPOU3BOAUTETHLHOCTH TPY/IA.

b) YBenuuenune ooObemMa MpoOM3BOICTRA.

B) Vnyuiienue kauectBa BbIITyCKaeMOW TPOAYKIUH.

I') YBennuenue 4uCIEHHOCTH IITaTa epcoHania.

1) CHmxeHne ce0ecTOMMOCTH TPOAYKIUH.

11. Kak Benércsa Beinonnenue FBD-nieneit?
A) cieBa HanpaBo, CHU3Yy BBEPX.

b) cripaBa HaneBo, cBepXy BHU3.

B) cneBa Hanpaso.

I') cBepxy BHU3.

J1) cneBa HampaBo, CBEPXY BHU3.

12. Korna HaunHaeT BeMUCIATECA 010K B FBD-11ems1x?

A) TONBKO TOCIIC BRIYMCIICHUS 3HAYCHHI BCEX €0 BHIXOOB.

b) ToapKO mocie BeIYMCICHHS 3HAaU€HUI BCEX €ro BXOJIOB.

B) TonBKO MOCIE KOMIUIISITUN.

I') TonbKO MOCE BEIYMCIICHHS 3HAUEHUN BCEX €r0 BXOJIOB M BBIXOJIOB.
J1) TOIBKO MOCIIE ONpeeeHUs IT00aTbHON EPEMEHHOM.

13. K kakoMy ypOBHIO yMpaBiieHHs OTHOCUTCS MOJYJIb BBO/Ia/BhIBOAA ?
A) Cpennemy.

b) Ympasnenus.

B) Ilonesomy.

I') Bepxnemy.

J1) Oneparopckomy.

14. Kakoii CHMBOJI HE SBJISIETCSI ONIEPATOPOM ?

A)+

b) "

B) =

I/

J1) Bce MPpUCYTCTBYIOIIUE CUMBOJIBI SIBJISIFOTCS OIEpaTOPaMH.

15. Kakoe neiictBue o3nauaet oneparop EXPT ?
A)+

b) -

B) =

rn»

11



)/

16. Kakoe neiictBue o3nauaet oneparop MOVE ?
A)+

b) -

B) =

rn»

)/

17. Kakoe peiictBue o3Hadaet oneparop ADD ?
A)+

b) -

B) =

nH»

)/

18. Yto Takoe hyHKIIMOHATBHBIN OJIOK?

A) nporpaMMHbIN KOMIIOHEHT, 0TOOpa)katoluii MHOXKECTBO 3HAYEHUN
BXOJHBIX ITapaMeTpoB Ha 10 BBIXOIHBIX.

b) mporpaMMHBIil KOMITIOHEHT, OTOOPaKAIOIINIT MHOYKECTBO 3HAYCHHI
BXOJHBIX MIAPAMETPOB Ha 2 BBIXOJIHBIX.

B) nporpamMMHBbIil KOMITIOHEHT, oToOpaxatouuii 10 3HaYeHUIT BXOIHBIX
IIapaMEeTPOB HA MHOYKECTBO BBIXOJIHBIX.

I') mporpaMMHBIil KOMITOHEHT, OTOOpaX)KaroUMi MHOKECTBO 3HAYECHU I
BXOJHBIX IAPAMETPOB HA MHOKECTBO BBIXOIHBIX.

J1) mporpaMMHBII KOMIIOHEHT, 0TOOpa)Xarolu[uii OJHO 3HAYEHUE BXOAHOIO
rapameTpa Ha MHO>KECTBO BBIXO/IHBIX.

19. Yro sBnsercs 3apaueit [T ][-perynstopa ?

A) aBTOMaTH4EeCKOE U3MEHEHHE BXOJTHOTO BO3ICHCTBHUA Y(t) TaK, 4TOOBI
CBECTH MOCJIEACTBUSA BO3MYILIEHUN K MUHUMYMY 3a 10 cexyH.

b) aBToMaTnueckoe u3MEHEHHE BXOTHOTO BO3ACHCTBHS Y(t) TaK, YTOOBI
CBECTH MOCJEACTBUS BO3MYIICHUN K MUHUMYMY 32 1 CEKyHIY.

B) pyuHoe n3aMeHeHre BXOAHOTO BO3AEHCTBUA Y(t) Tak, 4TOObI CBECTU
MOCJIEACTBUSI BOBMYIIIEHU K MUHUMYMY.

I') pyuHoe n3MeHeHrne BXOAHOTO BO3AeUCTBUS Y(t) Tak, 4TOObI TPUBECTU
MOCJEACTBUS BOMYIIIEHUN K MAKCUMYMY.

J1) aBTOMaTH4YeCKOE U3MEHEHHUE BXOAHOTO BO3JACHCTBUS Y(t) TaK, YTOOBI
CBECTH MOCJIEACTBUS BO3MYIIICHUH K MUHUMYMY 32 MUHUMAJIbHOE BpEMS.

20. Yrto Takoe maHesb orneparopa ?

A) 3TO yCTPOHCTBO JOKAJIbHON BU3yallM3allii U B3aUMOJEHCTBUS C
OIEPATOPOM.

B) 310 ycTpolcTBO /17151 HanMCcaHuUs MPOCTEUILIUX TPOTPAMM.

B) 310 yCTpO¥CTBO AJ11 HACTPOMKM BHEITHETO 000PYI0OBAHUS.

12



I') aTo ycTpotictBo, oTrobpaxatomiee 10 u 6oee mapameTpos.
J1) 5TO yCTPOMUCTBO MJIsl TOKAJbHON BU3yaJIU3alluH.

21. Yto Takoe NpOMBIILJICHHAs CETh?

A) ceTh niepeiaun JaHHBIX, CBA3BIBAIOIIAS TOJIBKO Pa3IUYHbIC JAaTUYUKH.

b) ceTb nepenaun 1aHHBIX, CBSI3BIBAIONIAS TOJIBKO UCTIOHUTEIbHbIE
MEXaHU3MBI.

B) ceTh nepenaun qaHHBIX, CBSA3BIBAIOIIAS PA3JIMYHbBIC JATYUKU,
WCIIOTHUTEIBHBIE MEXaHU3MbI, TPOMBIILJIEHHBIE KOHTPOJUIEPHI U UCIIOIb3yeMas B
MPOMBIIIJIEHHOW aBTOMaTU3aIINH.

I') ceTh mepemaym MTaHHBIX, CBSI3BIBAIOIIAS TOJHKO MOIYJIH BBOJIa/BBIBOA.

J1) ceThb nepeaaur JaHHbBIX, CBA3BIBAIOIIAS TOJIBKO MAHEIN OMEePaATOPOB.

22. Ha xakoM ypOBHE ympaBJIeHHsI HCIIONb3yeTcs ceTh Ethernet ?
A) Huxnewm.

b) Ympasnenus.

B) Ilonesom.

I') Bepxuem.

J1) OnepaTopckom.

23. MakcumMaibHas JyTMHA OJHOTO cerMeHTa ceTu uaTepdeiica RS-485 ?
A) 1000 meTpoB.
b) 1100 metpos.
B) 1200 meTpoB.
I') 1300 meTpoB.
J1) 2200 meTpoB.

24. MakcumanibHOE KOJTMYECTBO Y3JI0B B OTHOM CEIMEHTE CeTH uHTepdeiica
RS-485 ?

A) 186.

b) 176.

B) 226.

I') 256.

) 276.

25. MakcumainbHas JTMHa OJHOTO cerMeHTa ceTh uHTepdeiica RS-232 ?
A) 10 meTpos.

b) 7 meTpos.

B) 25 meTpos.

I') 130 meTpos.

J1) 15 metpos.

26. Kakyro craauio pa3peniaeTcsi UCKIIOUUTh PU MPOESKTUPOBAHUU
ACYTII?
A) Cragus "®opmupoBanne Tpedoannii kK ACYTII".
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b) Cragus "Pa3paborka xonuenuu ACYTIT".
B) Cranusa "Texnuueckoe 3anaHue".

I') Crapus "DcKku3HbIN TPOEKT".

J1) Cranus "TexHUYECKHUM MPOEKT".

27. Kakoit HmxHUM nipeaen nepemenHoit USINT?
A)0

b) -263

B) -128

I') -255

) -32768

28. Kaxkoit BepxHuii npeaesn nepemenHoit DINT?
A) 255

b) 231-1

B) 128

I) 127

) 32768

29. CkoinbKo obJacTel mamMsaTi UMEeEeT KOHTPOJUIEp, UMEIOIITUX pa3HOe
Ha3HaueHue ?

A)3

b) 6

B) 8

N4

) 10

30. U3 ckonbku a3z cocrout padounii muki [TJIK ?
A)3

b) 6

B) 8

4

/) 10

31. Ha kakoe KOJIM4eCcTOBO Y3JIOB OpMeHTHpOBaHa ceTh Ethernet?
A) o 256

b) no 480

B) no 720

I') mo 768

J0) no 1024

Crtpykrypa pedepara:
1) TUTYNIBHBIN JTUCT;
2) maH paboTh ¢ yKa3aHUEM CTPAHHUI] KaXI0T0 BOIPOCa, TOABONpoca (MyHKTA);
3) BBeIEHIUE;
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4) TEKCTOBOE M3JIOKEHUE MaTepHasa, pa30MToe Ha BOIMPOCH! U MOABOMPOCHI (IIYHKTHI,
HOJMYHKTBI) ¢ HEOOXOUMBIMH CCHUIKAMHU HA MCTOYHUKHU, UCIOIb30BAaHHbBIE aBTO-
pom;

5) 3aKItoueHue;

6) CIIUCOK MCIIOJIb30BAHHOM JINTEPATYPHI;

7) IPHIIOKECHHUS, KOTOPBIC COCTOSIT U3 TaOJIHII, THarpaMm, rpa)ukoB, PUCYHKOB, CXeM
(HeoOs3aTenbHas YacTh pedepara). IIpHIOKEHUS PacoIararoTCs MOCeI0BaATEIb-
HO, COTJIACHO 3ar0JIOBKaM, OTPaXKAIOIIUM HX COJICPIKaAHHUE.

Tembl pepepaTon

1 Komrnekcst mpoektupoBanus MOK 61131-3

2 Craguu u stansl npu coznannu ACY TII.

3. KoHTposiepsl 0T€4eCTBEHHOTO MPOU3BO/ICTBA.

4 [IpeumyiiecTBa U HEIOCTATKU MPOTPAMMHUPYEMBIX KOHTPOJIEPOB B CpaBHE-
HUH C IPOrPAMMUPYEMBIMH PEJIE.

5 [Tpompbitiuiennas cetb Modbus.

6 [Ipompbitniiennast cetb Ethernet.

7.  TexHonorus Majo3Hepro3arparHoi nepenaun ganHbix ZigBEE.

8 TexHonorust Mano3Hepro3arpaTHoi nepeaayu naHHeix LoRa.

9 Bo3HUKHOBEHUE U pa3BUTHE COBPEMEHHOIN pOOOTOTEXHUKH.

10. PoboTtoTexHUYECKHE CUCTEMBI B IPOMBIIIIEHHOCTH.

11. KoMITIOHOBKHU TEXHOJOTHUUECKUX KOMILJIEKCOB C pOOOTaMH.

12. CaapouHble pOOOTOTEXHUYECKUE KOMILIECKCHI.

13. COopouHbIe POOOTOTEXHUYECKUE KOMITJICKCHI,

14. TloxpacouHble pOOOTOTEXHUUYECKUE KOMILIEKCHI.

Jasi npomexxkyTouHoro kouTpoJis (IIKC-4 CiocobeH ocymiecTBIsITh IPO-
EKTUPOBAHUE CHUCTEM JHEProoOecredeHus, IMEKTPUPUKAINK U aBTOMATHU3AIUU
U1 00BEKTOB CEIIbCKOXO3HCTBEHHOTO Ha3HAYCHN)

Bomnpocsl k 3k3aMeny

1.  OcHOBHbIE UCTOYHUKHU F3KOHOMUYECKOU 3ppexktuBHocTH ACY TII.

2. Ocobennoctu ucnons3oBanusi ACY TII B cenbckom X035iCTBE.

3.  Krnaccudpukamms ACY TIL

4. Omnpenenenue PCY. Cohepsr mpumenenust PCY. TpexypoBHeBas Moneinb
noctpoenus PCY.

5. Cucrembl nmucneruepckoro ympasienus. OOmasi ctpykrypa SCADA.
[Toncucremsr SoftLogic.

6. DOnemeHTapHble TUIbl JaHHBIX. l[lenmouncnennsie Tumbl. Jlormueckuit
tun. JleWcrBurensHble Tunbl. WHTepBanm  Bpemenu. Crpoku. Hepapxus
AIIEMEHTAPHBIX TUIIOB.

7. Tlonp3oBaTenbCKkWe  TUNBI  J@HHBIX.  MacCHUBBIL. CTpyKTypBHl.
[lepeuncnenus. Orpanuuenune pauanazoHa. llceBmonumsl TumnoB. Cnenuduka
peanu3aluy TUIOB JaHHBIX.
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8. Ilepemennnie. Unentudukaropsl. Pactpenenenue namsaTu nepeMeHHbIX.
[Ipsimas agpecanus. [lopaspsinnas anpecauus. [IpeoOpazoBaHus TUIIOB.

9. Kommnekcsl npoektupoBanust MOK 61131-3

10. Kommekc CoDeSys. MHCTpyMEHTBI KOMIUIEKCOB IPOrpPaMMHUPOBAHUS.
Bcerpoennsbie pegakropbl. CpeictBa OTIaAKU U YIIPABICHUE TPOESKTOM.

11. KomnoneHtsl opranuzanud mnporpamm.OnpeneseHue KOMIIOHEHTA.
O6bsasienne POU. dopmanbHble W akTyalbHble napamerpbl. I[lapamerpbl u
MEpEMEHHBIE KOMIIOHEHTA.

12. Crpykrypa mnporpammuoro obecnedenuss I[IJIK. 3amaun. Pecypchi.
Kondurypanus

13. Bb3oB  (yHKIIMEM ¢ TEpeuMCICHHEM  3HAuY€HUH  MapaMeTpoB.
[IpucBanBanue 3HaueHuil napamerpam GpyHKIuA. OyHKINHU ¢ NEPEMEHHBIM YHUCIOM
apamMeTpoB.

14. Omnepatopet u ¢Qynkuuu. Ileperpyska @ynkuuii. OrpaHudeHue
BO3MOXHOCTEW (PyHKIMHU. DYHKIIUHU B IOTHYECKUX BBIPAXKEHUSX.

15. Co3manme ox3emiuisipa (yHKUHOHaIbHOTO  Onoka. Jloctym K
HNEPEMEHHBIM JK3eMIUIIpa. Bbi30oB sk3emiuisipa Onoka. MHunumanuszanust AaHHBIX
sK3eMILIsIpa. THUpaXKUpOBaHUE SK3EMILISPOB.

16. OcobeHHOCTH peanu3aui U MpUMEHEHHUS (YHKIIMOHAIBHBIX OJIOKOB.
[ITaGnonHbIe mepeMeHHbie. JleicTBusl.

17. S3b1k nuHelHbIX nHCTpYKIUH (IL). @opmar HHCTpYKUIHUU. AKKYMYJIATOD.
[lepexon Ha meTKy. Moaudukaropsl. Oneparopsl.

18. S3pik nuneiHbIx HHCTPYKIHH (IL). B30B (yHKIIMOHANBHBIX OJIOKOB U
nporpamMmm. KoMmMmenTupoBanue Tekcra. IL B pexxuMe HCTIOTHEHN .

19. CrpykrypupoBannsiii TekcT (ST). Boipaxkenus. [lopsamokx BeramcieHus
BbIpaskeHui. [Tycroe Beipaxkenue. OopmiieHne Tekcra.

20. CrpykrypupoBannbiii Texkct (ST) Omeparop Bbeibopa IF. Omepatop
mHuokecTBeHHOTO BhiOOpa CASE. Iukinst WHILE u REPEAT.

21. CrpykrypupoBannbiii TekcT (ST). Ilukn FOR. IlpepreiBanue ureparuit
oneparopamu EXIT u RETURN. Utepanuu Ha 6aze padouero mukina [TJIK.

22. Peneiinbie nuarpammel (LD). enu. Pene ¢ camoduxcamueit. [Topsaox
BBITNIOJIHEHUS U OOpaTHBIE CBA3H.

23. ®yukmnuonanbHbie O0okoBble nuarpammbl (FBD). Oto6pakenue POU.
[Topsnok BemonneHus FBD. MuBepcus mormdeckux curHasioB. COeNVHUTENN MU
oOpatHble cBA3U. MeTkH, nepexonsl 1 Bo3Bpar. Beipaxenus ST B FBD.

24. TlocnenoBarenpHble GpyHKIHOHANBHBIE cxeMbl (SFC). aru. [lepexomsbr.
Havaneupii mar. IlapamnensHsle BeTBH. AnbTepHaTHBHBIE BeTBU. llepexox Ha
IIPOU3BOJILHBIM IIAT.

25. TlocnenoBarenvhbie (¢GyHKuMOHANbHBIE cxembl (SFC). BayTpenHue
nepeMeHHble mara u jaerctBus. DyHkuuoHanbHble 010K W Tmporpammbl SFC.
Otnaaka U KOHTPOJIb ucnioaHenus: SFC.

26. Omeparopbl u ¢yHKIMUA. Apudmerndeckue omepatopsl. Oneparopbl
o6utoBoro casura. Jloruueckre OUTOBBIE ONIEPATOPHI.

27. Omneparoppl u ¢yHkiuu. OmnepaTtopsl BbIOOpa H  OTPaHUYCHUS.
Oneparopsbl
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CpaBHEHUSI.

28. Omneparoppl u ¢yHkiuu. Maremarndeckue GyHKIUH. CTPOKOBBIC
byHKIHH.

29. OynkuuoHanbHbIC O6J0KU. TaliMepbl. Tpurrepsl. JleTeKTOpbl UMITYJIHCOB.

Cueryuku.

30. ®yuknuoHanbHbie 0710ku. OrpaHUYEHHE CKOPOCTH M3MEHEHHS CUTHAa.
Nurepnonsus 3aBucumoctet. uddepennuposanue. IHTErprpoBaHue.

31. ®yHKIMOHAIBHBIE OJOKU. PerynsaTopsl.

32. Hopsnox pazpabotku SCADA- npunoxenueid. Unrerpanus. Crannapt
COM/DCOM. O6nexTsr COM.

33. Texnonorus OPC. OPC-cepBep. OPC-kiment. [lomydenune naHHBIX.
Opranu3zaiusi JaHHBIX.

34. Undopmanuonnsie cetu. [lonesrsie munsl (Field Buses).

35. Hudopmanmonnsie cetu. [1Iunnl Bepxuero ypoBHs (Terminal Buses).

36. Hudopmaimonnsie ceTr. PesxxumMbl paboThl ycTpoiicts Master/Slave.

37. Wndopmanuonusie cetu. PesepBupoBanme cereid. TexHuueckue
CpellCTBa peaan3alliy MIPOMBIIIUICHHBIX ceTeil. ONTOBOJIOKOHHBIE CETH.

38. Uurepdeiicel csazu. Ethernet. USB.

39. TIlpotoxkoinsl cBsizu. [Tpotokoner ModBUS (RTU/TCP), ProfiBUS, CAN.

40. OOmue TtpebdoBanus mnpu co3manuu ACY TII. Cxemsl opra"uzamnuu
npoekrta. Oomue tpedboBanus k ACY TII. Pacnpenenenne OTBETCTBEHHOCTH IPH
cozganuu ACY TII.

41. Wupukauuss U CUTHAIW3alus Ha ONEpaTUBHBIX MaHensx u B PCV.
TpeboBaHMSA K METPOJIOTHUUECKOMY 00€CTICUCHUTO.

42. Pe3zepBHUpOBaHHE MMOJIEBOTO 0OOPYIOBAHHS.

43. Cramuu um ostanel npu cozganuu ACY TII. Cremenm cBOOOIBI TpU
CO3/IaHUH

ACY TII.

44. TIpoexkTHas HaJCKHOCTb CHUCTEMBI.

Ilpaxkmuueckue 3a0anusn 011 IK3aMeHa
3ananue 1.

Ha si3p1ke ST HanmcaTh IporpaMMHBIH KOMITOHEHT, BhIAucIsonui y = f(X)
JUTsl QyHKIMU, TpaUK KOTOPOMl MpUBENEH HA PUCYHKE 1.
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Pucynok 1 - I'paduueckoe npeacraBieHue 3agaun
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PucyHok 2- biok-cxema npuMepHOTo aaropuTMa peleHns 3a1a4u
3ananue 2.

Ha si3pike ST HamucaTh mporpaMMHBIN KOMITOHEHT BerYucisttommi Y = f(X)
JUTst QYHKIUH, TpaduK KOTOPOMl MpUBENEH HA PUCYHKE 1.



Pucynok 1 - I'paduueckoe npencrapieHue 3a1aqu
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PucyHok 2- biok-cxema npuMepHOTo aaropuTMa peleHns 3a1a4u

3amanue 3.

Ha si3pike ST Hamucath mporpaMMHBIH KOMITOHEHT Beraucisttomui Y = f(X)
JUTst QYyHKIUH, TpaduK KOTOPOIl MpUBENEH HA PUCYHKE 1.
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Pucynok 1 - I'padnueckoe npencrapieHune 3aaaqu
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L KOHEL,

PucyHok 2- biiok-cxema npuMepHOTo aaropuTMa peleHns 3a1a4u
3ananue 4.

Ha si3p1ke ST HammcaTh IporpaMMHBIH KOMITOHEHT Bhraucisttonmin Yy = f(X)
Ul QyHKUMU, TpauK KOTOPOI NpUBEAEH Ha PUCYHKE 1.
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Pucynok 1 - I'paduueckoe npeacrapieHue 3agauu
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L KOHEL,

Pucynok 2- biok-cxemMa mpuMepHOTro ajJropuTMa pelieHus 3a1auu
3amanue 5.

Ha si3p1ke ST HanmmcaTh IporpaMMHBIH KOMITOHEHT Braucisttonmin Yy = f(X)
Ul QyHKUMU, TpauK KOTOPOil NpUBEeAEH Ha pUCYHKE 1.
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Pucynok 1 - I'paduueckoe npeacraBieHue 3agauu
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PI/ICYHOK 2- biaok-cxema IMPUMCPHOTO aJIrOpUTMa PCIICHHUA 3aaa9U

3ananue 6.
Ha a3pike ST Hanucars nporpaMMHBIA KOMIIOHEHT, PEAIA3YIOIINN aJIro-
PUTM MPOBEPKU MPUHAJIEKHOCTH TOUKH C KOOpAUHATAMH (X; Y) 3alITPUXOBAH-

HO oOnacTu. /laHbl BelllECTBEHHbIEC YUCHA X U Y

AY
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Pucynoxk 1 - I'paduueckoe npeacrapieHue 3a1aHnus
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Pucynok 2 - biok-cxema IpuMEpHOTo ajirOpUTMa PEIICHUs 3a]aun
3amanmue 7.

Ha a3pike ST Hanucats nporpaMMHBIA KOMIIOHEHT, PEAIM3YIOIINNA aJIro-
PUTM MPOBEPKU MPUHAJIEKHOCTH TOUKH C KOOpAUHATAMH (X; Y) 3alITPUXOBAH-

HOM oOactu. [laHbl BelIeCTBEHHBIC YUCHIA X U Y

Pucynox 1 - I'paduaeckoe npeacraBieHue 3agaHus
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HAYAIIO

+
Touka Touyka He
NpUHaaNEeXuT NPUHaANEXUT
NMIOCKOCTU MNOCKOCTH
KOHEL|

Pucynok 2 - biok-cxema IpuMEpHOTo ajirOpUTMa PEIICHUs 3a]aun
3amanue 8.

Ha a3pike ST Hanucats nporpaMMHBIA KOMIIOHEHT, PEAIM3YIOIINNA aJIro-
PUTM MPOBEPKU MPUHAJIEKHOCTH TOUKH C KOOpAUHATAMH (X; y) 3alITPUXOBaH-

HOM oOactu. [laHbl BelIeCTBEHHBIC YUCHIA X U Y

Pucynox 1 - I'paduaeckoe npeacraBieHue 3a1aun
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HAYAIIO

+
Touka Touyka He
NpUHaaNEeXuT NPUHaANEXUT
NMIOCKOCTU MNOCKOCTH
KOHEL|

PI/ICYHOK 2 - baok-cxema IMPUMCPHOTO aJIrOpUTMa PCIICHUA 3a1a91

3aganue 9.
Ha a3pike ST Hanucath mporpaMMHBINA KOMIIOHEHT, PEAJIU3YIOIIUN ajro-

PHUTM pelIeHUsT KBaJpaTHOTO ypaBHEeHUs aXx2 + bx + ¢ = 0.

HcxonHbie qaHHbBIC: BEIIECTBEHHBIE YHCIIA a, b U ¢ - KO3 UIIUESHTHI KBaJI-
paTHOrO ypaBHEHUs. Pe3ynbraTsl paboThl IPOrpaMMBI: BEIIECTBEHHBIC YKcha X1
X2- KOpHU KBaPaTHOTO ypaBHEHUS JINOO COOOIIEHNE O TOM, YTO KOPHEH HeT.
BcnomoratenbHble nepeMeHHbIE: BELIECTBEHHAs IepeMeHHast d, B KoTopoil Oyner

XPaHUTBCA AUCKPUMHWHAHT KBAAPAaTHOI'O YpaBHCHHA.
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HAYAJTO

v

a,b,c

d=b?*-4ac

i v

—b+\Vd
x]=—2"%

§ 2a
HeT nencTBuTenbHbIX p=—b—vd

KopHen *Za
BbiBoa x1, x2

KoHel,

PucyHok 1 - Anroputm pelnreHust KBaApaTHOrO YpaBHEHUS

3amanune 10.

Ha s3pixe ST HanucaTh mporpaMMHBINH KOMIIOHEHT, PEaTu3yOLIUN cleay-
IO QJITOPUTM:

Hano narypanbaoe uyrciio N. OnpenenuTs KOJIM4ecTBO Iudp B YKCIIE.
Bxoxnbie manusie: N - rieoe 4yucio.
Beixoansie nannbie: Kol - konudaecTBo nudp B uncie.

[TpomexyTounble JanHbie: M - mepeMeHHas 4jis1 BpEMEHHOTO XPaHEHHU S

3Hauenus N. it Toro, 4To0bl MOACUYUTATH KOJMYECTBO LHUPP B UUCIIE, HEOOXOU-
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MO OIPECACIINTD, CKOJIBKO pa3 3alaHHOC YMCJIO MOKHO Pa3aC/InTh Ha ACCATH HALC-

1o. Hanpumep, nmycts N = 12345, torna konuuectBo uugp kol = 5.

kol=1

v

M=M/10

kol = kol + 1 / kol /
v

Pucynok 1 — Anroputm BBIUHUCIICHHS

3aganue 11.

Ha s3pike ST Hanucarh mporpaMMHBIA KOMIIOHEHT, MOACYUTHIBAIOIIMMA KO-
JIMYECTBO HAXKATUM KHONKHW. [Ipy mpeBbIIEHNN JTMMUATA HAXKATUU PELYCMOTPETH
MPEPHIBUCTYIO CUTHAIM3AIMIO. IMUTALIMIO HAXKAaTUSI KHOTIKH, OTOOpaXXEeHUE KOJIH-

YyecTBa Ha)XaTUM M II0JIe BBOJa YCTABKH BBIIIOJHUTL B MOJYJIC BHU3yaJInM3alluU
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CoDeSys. B kadecTBe 3ByKOBOI CHUTHaJIM3allMU HCIOJIb30BAaTh BCTPOCHHBIN 3yM-
mep [TJIK (Special output)

Hcnonb3zyembie PyHKIIMOHAIBHBIE OJIOKU:

@OynxkunonaabHbIii 0,10k BLINK - renepatop mpsMOyroJibHbIX UMITYJIb-
COB.

Bxonei: ENABLE tnina BOOL, TIMELOW u TIMEHIGH tunma TIME.
Brixog OUT Tuna BOOL.

I'enepatop 3amyckaerca o Bxony ENABLE = TRUE. /InuTensHOCTh UM-
nynbca 3anaercs TIMEHIGH, nnmutensnocts nay3st TIMELOW.

IIpn nepexone ENABLE B FALSE, Beixon OUT octaeTcss B TOM COCTOSIHHH,
B KOTOPOM OH ObUI B 3TOT MOMEHT. Eciiin BaM He00X0auMoO YTOOBI BBIXOAHAS Iie-
pemenHas cOpacsiBasiacb B FALSE npu ENABLE paBaom FALSE, To ucnosne3yii-
te BeipaxkeHue "OUT AND ENABLE" na Boixone (1.e. 1o6aBbTe 6510k AND Ha
BBIXOJ] M Ha BTOpou Bxoj noaaiite ENABLE).

OynxkunoHaabHbIi 010k CTUD - UHKpEMEHTHBIN / 1€KPEMEHTHBINA CUET-
YUK.

Bxonst CU, CD, RESET, LOAD wu Beixoast QU u QD tuna BOOL, PV u
CV tuna WORD.

ITo Bxoxy RESET cuetunk CV c6pacsiBaercs B 0, mo Bxoxy LOAD 3arpy-
JKaercs 3HadyeHuem PV.

[To ¢dponTty Ha Bxoge CU cueruuk yBenmuunBaercs Ha 1. [lo ¢pponTy Ha BXO-
ne CD cuetunk ymenbiiaercs Ha 1 (10 0).

QU ycranaBnuaerca B TRUE, korga CV 6osabie uinm pasen PV. QD ycra-

HaBnuBaeTca B TRUE, korna CV pagen 0.

3ananue 12. I'eHepaTop curaagia JuHeiiHoO pyHKUMH
Ha sa3pike ST Hanucath nporpaMMHbBIA KOMIIOHEHT, pEAIU3YIOLIUNA TeHepa-
TOp TpeyroJibHOro curdanoB (Pucynok 1). MoaenupoBanue paboThl KOMIIOHEHTA

BBITIOJIHUTH B MoyJie Busyanusamnuu CoDeSys. Co3nate mose Bpioopa Gpopmsr
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CUTHAJIa, IEPHOJIa, AMIUTATYbI U KOJMYeCcTBa MUKIIOB. [lomyueHnnyto hpopmy cur-
Haja 0ToOpa3uTh Ha rpaduke.

Hcnonb3yemsiil GyHKIIMOHATBHBIN OJIOK:

@OynkuuoHaabHbI 0710k GEN - QyHKIIMOHANBHBIN TeHEpaTOP.

Bxoner: mepeuncienne MODE mnpenonpenenennoro tuna GEN_MODE,
BASE tuna BOOL, PERIOD tuna TIME, CYCLES u AMPLITUDE tuna INT u
RESET tuma BOOL. Berxon OUT Ttuna INT.

Bxonx MODE 3anaer Buj renepupyemoit Gpynkiuu. [lepedncienue Brioya-
eT CIEeAYIOINe 3HAUCHUS:

TRIANGLE u TRIANGLE_POS - tpeyronbauky,

SAWTOOTH_RISE u SAWTOOTH_FALL — nuua,

RECTANGLE — npsamoyronbHuKH,

SINE u COSINE — cunycoub

BASE omnpezensier npejcTaBieHre eIMHUILL IEPUO/IA 10 BPEMEHU
(BASE=TRUE) unu no 4ucity HUKIOB, T.€. 10 KOJUYECTBY BHI30BOB (DYHKIHO-
HaipHOTO O5oka (BASE=FALSE).

Bxoast PERIOD nnmu CYCLES onpenensroT nepro1 BEIXOIHOTO CUTHAJIA.
Bxon AMPLITUDE 3apaet amMmninTyny curHania.

Copoc rereparopa npoucxoaut npu yctanoBke RESET=TRUE.

100 ampl+
0
-100 ampl-

Pucynok 1 — TpeGyembie popMBbI BBIXOTHOTO CUTHAIA

3aganue 13. I'enepaTop CHHYCOUIATBHOTO CUTHAJIA
Ha s3pike ST Hanucath nporpaMMHbBIA KOMIIOHEHT, pEAIU3YIOLIUNA TeHepa-
TOp CUHycoHAaNIbHOTO curHanoB (Pucynox 1). MoaenupoBanue paboThl KOMIIO-

HEHTA BBIMIOJHUTH B MoayJie Buzyanusanuu CoDeSys. Co3naTs nose Beioopa
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(dbopMbI curHana, mepuoia, aMIIMTy bl U KoJduuecTBa HUKJIOB. [lomyuennyto gop-
My CUTHaJla 0TOOpa3uTh Ha TpadukKe.

Hcnonb3yemsiil GyHKIIMOHATBHBIN OJIOK:

@OynkuuoHaabHbI 0710k GEN - QyHKIIMOHANBHBIN TeHEpaTOP.

Bxoner: mepeuncienne MODE mnpenonpenenennoro tuna GEN_MODE,
BASE tuna BOOL, PERIOD tuna TIME, CYCLES u AMPLITUDE tuna INT u
RESET tuma BOOL. Berxon OUT Ttuna INT.

Bxonx MODE 3anaer Buj renepupyemoit Gpynkiuu. [lepedncienue Brioya-
eT CIEeAYIONINe 3HAUCHUS:

TRIANGLE u TRIANGLE_POS - tpeyronbauky,

SAWTOOTH_RISE u SAWTOOTH_FALL — nuua,

RECTANGLE — npsamoyronbHuKH,

SINE u COSINE — cunycoub

BASE onpenenser npeacTaBieHUe eAMHULL IEPHOA 110 BPEMEHU
(BASE=TRUE) unu no 4ucity HUKIOB, T.€. 10 KOJUYECTBY BHI30BOB (DYHKIIHO-
HaipHOTO O5oka (BASE=FALSE).

Bxoast PERIOD nnmu CYCLES onpenensroT nepro1 BEIXOIHOTO CUTHAJIA.
Bxon AMPLITUDE 3apaet amMmninTyny curHania.

Copoc rereparopa npoucxoaut rpu yctanoBke RESET=TRUE.
100 ampl+

-100 U ampl-

Pucynox 1 — TpeOyembie (popMbI BEIXOAHOTO CUTHAJA

3amanue 14. I'ucrepe3nc U KyCOUYHO-JTHMHEHHAS ANNPOKCUMAIUA
Ha si3p1ike ST HamucaTh mporpaMMHbIA KOMIIOHEHT, pPeaju3yolui ABYXIIO0-
3ULIMOHHBIN PEryssaTop ¢ rucrepesucom. Ha Bxox perynstopa nmoaars CUrHajl Mo-
cie o0paboTKH Croco0OM KYCOYHO-JTMHEHHOW anmmpokcuMmaruu. MoaenupoBaHue

paboThl KOMIIOHEHTA BBITTOTHUTEL B MojTysie Bu3yanm3anuu CoDeSys. Co3nath 3a-
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JaTYUK CUTHaja (MOJ3YHOK), BEIBECTH 3HAUYEHUE /10 U IOCJIE KyCOUHO-TMHEUHOU
annpokcumaiui. CpabaTeiBaHHE IBYXIIO3ULIMOHHOTO PETYISATOPa 0TOOPa3uTh MpH
MIOMOIIIM 3BYKOBOW CUTHAJIM3alMU. B KaduecTBE 3BYKOBOW CHUTHAJIW3AllMU UCHOJIb-
30BaTh BcTpoeHHbIN 3ymmep [1JIK (Special output).

Hcnonb3zyembie PyHKIIMOHAIBHBIE OJIOKH:

®ynkauoHaabHblii 010k CHARCURVE ocyliecTBiaseT nepecyeT BXOIHBIX
JAHHBIX IO 33JaHHOW MEepPeXOAHON (PYHKIMU-TTYTEM KyCOYHO-TMHEHHOMN ammpok-
cumanmu. Bxox IN tumna INT npuaumaet ucxoansie qannbie. Bxox N tunma BYTE
OTIpe/IeTsieT KOJMYECTBO TOUEK 3a/1aloluX nepenatounyro Gynkuuio. [lepenatou-
Hasg QyHkuus 3amaercss maccuBoM Touek ARRAY P[0..10], rne P - 310 TOuUKa,
onpenesieHHas kak ctpykrypa tuna POINT, coctosiimas u3 nsyx nepeMeHHbix INT
XnY.

Breixox OUT Ttuma INT, Beixomusie manablie. Berxoq ERR tuna BYTE, nnnuka-
TOP OIIMOKHU.

Touku P[0]..P[N-1] maccuBa ARRAY noykHBI OBITH OTCOPTHUPOBAHHI 10 X B
nopsiAKe Bo3pactanusi, B mpotuBHOM ciiyyae ERR monywaer 3nauenue 1. Ecnu
Bxoa IN He nexur B mpegenax ot P[0].X mo P[N-1].X, renepupyercsi ommoka
ERR=2 u Beixogq OUT npuobperaet 3HaUeHUE COOTBETCTBYIOIIETO Tipenena P[0].X
w P[N-1].X.

Yucno N momkHO ObITh B Tipeenax oT 2 a0 11, nHauye BO3HUKAET OLIMOKA
ERR=4.

ITpumep:

VAR

CHARACTERISTIC_LINE:CHARCURVE; (*O0bpsBasem sx3emiutsip Ob*)

KL:ARRAY]0..10] OF POINT:= (X:=0,Y:=0), (X:=250,Y:=50),

(X:=500,Y:=150), (X:=750,Y:=400), 7((X:=1000,Y:=1000)); (*Maccus c Tou-
KaMu™)

COUNTER:INT; (*BcnomoroatenbHas mepeMeHHast s Tpaduka *)

END VAR
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ST:

COUNTER:=COUNTER+10;

CHARACTERISTIC_LINE(IN:=COUNTER,N:=5,P:=KL);

@OynkunoHaabHblil 010k HYSTERESIS - ananoroBeiii kommapaTtop ¢ TucTe-
pe3ucom.

Bxoasr IN, HIGH 1 LOW tuna INT. Beixox OUT tuma BOOL.

Ecnu Bxon IN mpunumaer 3nauenue, Menbliee LOW, Beixox OUT ycTanaBmu-
Baetcs B TRUE. Ecnu Bxon IN npunumaer 3Haduenue, 6onpiee HIGH, To Bbixon
paBeH FALSE. B npenenax or LOW no HIGH 3nauenune BbIxo/1a HE U3MEHSIETCS.

3ananue 5. /[ByXNO3UIUOHHBIN PeryJsaTop u GuibTpauus CUrHAJIA

Ha si3p1ke ST HamucaTh mporpaMMHBIN KOMIIOHEHT, peau3yIolui ABYXIIO-
3UIMOHHBIN peryysiTop ¢ rucrepesricoM. Ha Bxon perynsropa moaaTh CUTHaI IMO-
cie ¢uibTpanuu. Co3aaTh 3aJaTYMK CUTHANA (MTOI3YHOK), BRIBECTH 3HaYEHUE JI0 U
nocie ¢unprparnuu. CpabaTbiBaHHE JIBYXIO3UIIMOHHOTO PETYJIATOpa OTOOPA3UThH
Py TIOMOIIY 3BYKOBOW CHTHAIM3AIMU. B KadyecTBe 3BYKOBOW CUTHAJIW3ALUHA HC-
1oJb30BaTh BetpoeHHbIH 3ymmep ITJIK (Special output).

Hcnonb3zyemble PyHKIIMOHAIBHBIE OJIOKH:

DOyukunoHaJbHbIH 010k RAMP _INT orpannunBaeTr cKOpoCTh HapacTa-
HUS U criajia CUTHAJA.

Tpu Bxonaa umerot tum INT: IN, Bxoausie nanasie, ASCEND u DESCEND,
MaKCHMaJIbHOE HapacTaHME U craj 3a uHTepBal, 3aganublii TIMEBASE tuna
TIME. YcranoBka ageonynoro Bxoga RESET B TRUE BeI3biBaeT cOpoc
RAMP_INT B nauanbHoe cocrossaue. Berxox OUT tuna INT, BEIXOIHBIE JaHHBIE.

Eciau TIMEBASE pagen t#0s, ASCEND u DESCEND 3aniaroT orpaHuueHue
W3MEHEHHUS 32 OJWH IIUKJI (BBI3OB 0JI0Ka) 0€30THOCUTEIHLHO BPEMEHHU.

@OynkunoHaabHblil 610k HYSTERESIS - ananoroseiii kommapaTtop ¢ rucre-

PE3UCOM.

Bxoawr IN, HIGH 1 LOW tuna INT. Beixox OUT tumma BOOL.
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Ecnu Bxon IN npunumaet 3nauenue, menbiiee LOW, Beixoq OUT ycranaBiu-
Baetrcsa B TRUE. Ecnu Bxox IN mpunumaet 3nauenue, 6onpimee HIGH, To Bbxon
paBen FALSE. B npenenax or LOW no HIGH 3HadeHue BbIXo/1a HE UBMEHSIETCA.

3apanue 15. buroBas Mmacka

Ha si3pike ST HammcaTh MpOrpaMMHBIN KOMITOHEHT, 110 COCTOSIHUIO MHUITHATIH-
3UPYIONICH TepeMEeHHOM (BKIIFOUEHHE OJI0OKa) peaau3yIoIIUil YIaKOBKY BOCBMU
JIMCKPETHBIX 3HAYCHHUI B OJIHY NIepeMeHHy10. Jlanee nepemMeHHyto oOpaTHO pacmna-
KOBaTh B BOCEMb JHCKPETHBIX 3HaueHUU. MojeaupoBaHue padOThl KOMIIOHEHTA
BBIMIOJIHUTH B MojtyJie Bu3yanu3anuu CoDeSys. CoznaTh BoceMb 3JIEMEHTOB BBOJIA
JMCKPETHBIX 3HAYEHUH (KHOMOK C (prKcanuen) 1 BOCEMb AJIEMEHTOB BbIBOJA JIMC-
KPETHBIX 3HaueHHM (rpaduyecKux NMPUMHUTHBOB C M3MEHEHHEM I1iBeTa). BriBecTn

POMEKYTOUHYIO IEPEMEHHYIO B TI0JI€ TPAPUUECKOT0 NPUMHUTHBA.

up

FACK UMPACK
TRELUE Bl —H B~ HTRLE
FALSE B1 Bl {FALEE
TRLIE Bl B2~ HTRLE
FALSE Bl B3~ —FALSE
FALEE B4 B4—  FALEE
TRUE Bi B5— A TRLE
FALSE Bi BG—  — FALSE
FALSE B7 Bf— | FALSE

Pucynoxk 1 — ®opMupoBaHue 1 UCMOJIb30BaHNE OUTOBOI MacKu
®ynkuusa PACK csopaunBaet BoceMb napametpoB B0, B1, ..., B7 tuna
BOOL B ogun BYTE.
®ynkuuss UNPACK npeobpasyer Bxon B tuna BYTE B 8 Beixogos BO,...,.B7
tuna BOOL.

3aganme 16. TennoBasi mymka

Ha sa3pike ST Hanucath nporpamMMHBIA KOMIIOHEHT, pPEAA3YOLIUN
YIPaBJIEHHUE TETUIOBOU ITYIIKOM.
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[ [ N

Bo3nyx BeHTWIATOPOM | MpPOTrOHSETCS Yepe3 TEIIOBYIO NMyIKy. B 3a-
BHUCUMOCTH OT YCTaBKH TEMIIEPATYPBIBKIIFOUAETCS ONPEIEIECHHOE KOJUINYe-
CTBO HarpeBaTelIbHBIX 3JIeMEHTOB 2. CieAyeT y4ecTb, YTO HarpeBaTeIbHbIC
AJIEMEHTHl HE JIOJDKHBI paboTaTh MPHU BBIKIIOYEHHOM BEHTWIATOpPE. 3-
W3MEPUTENb TEMIIEPATYPHI.
3ananme 17.
Ha sa3pike ST Hanucath NpOrpaMMHBIA KOMIIOHEHT, PEaTu3yOIIUi

yYIPaBJIECHHUE BOJIOHATPEBATEIBHON YCTAHOBKOM.

f .

] I

Pucynok 1 — CTpykTypHas cxema yCTaHOBKH

Bopa uepes 3anuBHON kianaH | 3amojiHSIET €MKOCTh 110 OIMPEICICHHOTO
YPOBHSI, U3MEpsieMOro AatunukoM ypoBHs 2. Boga TOHowm 5 HarpeBaetcs 1o 3a-
JTAHHOW TEMIIepaTyphl, U3MEPSAEMON NTaTYUKOM TeMIepaTypbl 3, U CIMBAETCS Ye-

pe3 CIMBHOM KJianaH 4.

3ananme 18. Tensiorenepartop
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Ha s3pike ST Hammcarh NporpaMMHBIA KOMIIOHEHT, PEATM3YIOIIMIA

YIPABJICHHUE TEIJIOT€HEPATOPOM.

BbIXINonHbie
rasbl

6
3 4 / Ténnbl
TOMNUBO H BO3AYX
—=

2

XONOAOHbLIN
BO34yX

Pucynok 1 — CtpykTypHas cxema yCTaHOBKH

[Ipy Ha)kaTUM Ha KHOIIKY MYCK, 3BYYHT MPEAYNPEIUTEIIbHAS CUTHAIN3A-
Us U 3aIIyCKAeTCsi OCHOBHOM BEHTHJISITOP Teruioro Bo3ayxa 1. Ilocne 3amycka
OCHOBHOI'O BEHTHJIATOPA, BKJIIOYAETCS TOIUIMBHBIA BEHTWIIATOP 2 ISl IPOYBKH
(10 c). 3atem BKJItOYAETCS TOIUIMBHBIA COJICHOMIHBIA KJIalaH 3 W TOIUIMBHAs
CMecCh 3aKayuBaeTcs B kamepy cropanus (5 ¢). CpabaTeiBaeT 3anainbHas cBeua 4
(4 c). Pene nmnamenu 5 KOHTPOJTUPYET Hanuuue riaameHu. Eciu miams He mo-
SIBUJIOCH B T€YEUHHUE 5 C., MPOLIECC POIKUTA BIMOIHAECTCS €lle pa3 (C MPOyBKU
Bo3lyxoM 15 c.). [Ipu moBTOpHOM He3alycke arperarta BKJIKOYAaeTcsl MPOJyBKa
ImMuH. 1 aBapuiiHas curHanu3anus. [Ipu HopManbHOM 3aImycKe arperara, CUCTe-
Ma JI0JDKHA KOHTPOJIMPOBATh TEMIIEPATYpy BO3/yXa Ha BBIXOJE TepMoIpeoOpa-
30BaTeeM 6 U UBMEHSATh CKOPOCTh BPAILIEHHS TOIJIMBHOrO BeHTHIIsITOpa 2. [Ipn
OCTaHOBKE arperara, mpoAyBKa J0JIKHA OCYIIECTBIATHCS O TEX MOp, MOKA TEM-
neparypa He ynajaer Huke Tmin.

3aganue 19. YnpasiieHue peBepCMBHBIM NPHUBOIOM

Ha s3pixe ST HanucaTh nporpaMMHBINA KOMIIOHEHT, pealu3yIOUIMid yIpaB-

JIEHWE PEBEPCUBHBIM MPUBOJIOM COIJIACHO CXEME Ha PUCYHKE |
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Re|| \ 7 Start

N Break

Rb |

Pucynok 1 - Cxema peBepCMBHOIO 3IEKTPONPUBOA ABUTATEIS TOCTOSIHHOTO TOKA

0e3 00OpaTHOM CBSI3U C YNPABICHUEM PA3TOHOM U TOPMOKEHHUEM 10 BPEMEHHU.

CxeMa CoIepKUT CIICTYIOIINE JIEMEHTHI YIIPABICHUS:
* Pwr — cuiioBoit myckatelb, MoAaeT HANPsHKEHNE MTUTaHUS;
* Rew — 0110k peBepca. Ecnu 610K peBepca BKIIOUEH, TO TPOBOJIA MUTAHUS CO-
SAMHSIOTCA MEPEKPECTHO, 0OecTieunBasi U3BMEHEHHE MOISIPHOCTU. I3MEHSITh
HaIpaBJICHUE BPAIICHHUSI MOYXHO TOJIBKO TIPH OCTAHOBJICHHOM JBUTATEIIC U BBI-
KJIFOUEHHOM NTUTaHuu Pwr;
* Start — 1enb pasrona. ObecrnieunBaeT MIABHBIA CTAPT JBUTATENs O€3 Ieperpy3-
ku. BximrouaeTcs Ha 3ajaHHOE BPEMS TIPH ITyCKE;
* Break — 6110k Topmoskenust. [TogkiouaeT Harpy3Ky K BpallalomeMycsi B pexu-
Me TeHepaTopa JBUTaTeNto, 00eCIeunBast JIEKTPOMarHuTHOE TOpMOKeHne. Bkitro-
YJaeTCs Ha 33JJaHHOE BPEeMS TI0CIIe OTKIFOUYCHUS MUTaHus. [Ipu BKIFOYCHHOM MHTa-

HHH BKIIIOYATb TOPMOKCHUC HCIIb3.

3aganue 20. KogoBblii 3aMoK
Ha s3pike ST Hanucath nmporpaMMHBIA KOMIIOHEHT, PEAIU3YIOIIUN YyIpaB-
JIEHWE OTKPBIBAHHEM JJICKTPOMArHUTHOTO 3aMKa, KOTOPOE OCYIIECTBIISACTCS HA0O-
pPOM KOJOBOM KOMOWHAIIMM HA TAHENIHW YMPAaBICHUU, NIJI YEro HUCIOJIb3YHOTCS
KHOIIKHA WM MEPEKIIFOYATENH, KAXKIbIA U3 KOTOPBIX UMEET CBOM YHUCIOBOW HOMED.
CpabaTpiBaHHE 3allOPHOTO YCTPOMCTBA HA OTKPBITHE MPOUCXOIUT TPH Habope

KOM6I/IHaI_II/II/I, COOTBGTCTBYIOHIGI‘/JI YCTAaHOBJICHHOMY B KOJJOBOM YCTpOI;'ICTBe 3Ha4cC-
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Huto. J{ns obGecrnieueHus 3aUThl OT MOA00pa KOMOMHAIMKN cpabaThIBaHUE MPOUC-
XOJIUT CITyCTS 3 CEK MOCJIE BHICTABJICHHS HEOOXOIMMON KOMOMHAITUY.
QOyHKIMOHAJIBHAS CXE€Ma KOJOBOT'O YCTPOWCTBA JJIs1 PEIIEHUS ITOCTABICHHOW 3a/1a-

YU MpeACTaBlIeHa Ha puc. | (BapuaHT UCTIOIHEHUS U3 MIepeKIroyaTesneil).

OnekTpomarHut

SA1T  sa2 SA3 SA4 W
+ |\L s s 3agepxka

3 cek
24 B f

Pucynok 1 - Cxema KogoBOTO yCTpOKCTBA
Homep st oTKpbIBaHUS IBEpH COCTOUT U3 4 1P, UM COOTBETCTBYIOT TIEPEKITIO-
gatenu SALl, SA2, SA3 u SA4. OTkpeITHE 3aMKa IMPOMCXOIUT IPH 3aMBbIKAHUH

BeIKiTIOUaTene SA2, SA3 u SA4.

3aganue 21. PeryJimpoBanne TeMnepaTypbl

Ha sa3pike ST Hanucath nporpaMMHBIA KOMIIOHEHT, PEATU3YIOIIUNA PEryJIIH-

POBaHUC TCMIICPATYPbI B ITIOMCIIICHUU.

Pucynox 1 — CtpykTypHasi cxemMa 00beKTa yIpaBICHUS

TemnepaTypa B MOMENIEHUHN U3MEPSAETCS JATYUKOM Temmeparypsl 1. [Tpu
MOBBIIIEHUH TEMITEPATYPhI BBIILIE YCTABKU BKIKOYAETCS BEHTUJISITOP, IPU CHHIKE-
HUU TEMIIEpaTyphbl HUXKE YCTaBKH- BKJIIOYAETCS BEHTUIIATOP | 1 HarpeBaTensb 2.
[IpenycMoTpeTh BHIOOP PEKUMOB «HATPEBY» HIIN «OXJaxaeHuey». [Ipemxycmorpers
TUCTEPE3UC PETYIIATOPA.
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3aganue 22.

Coznats npoext CoDeSys 2.3 na s3pixke SFC Moaenupyromuii paboTty cTu-

panbHOM MamuHLL [IpegycMoTpeTs nocie10BaTeIbHOCTD ONEPALI:

1. HamosHeHue BoI0# 10 ypOBHS (337aTh B BU3YaJIU3aIlUH ).

2. HarpeB BojbI 10 YCTAaHOBJIICHHOW TEMIIEpaTyphl (3a/1aTh B BU3yaJIU3alUu).
3. BxotounTs nBurarens 6apabaHa Ha 3aJJaHHOE BpeMs (3a7aTh B BU3yaIU3a-

1N).
. CiuB BOJIBI.

. BkmtouuTs nBurarens 6apabana.
. Cuth BOAYy.

0o 3 N L B~

. BermaTh coob1ienre 00 OKOHYaHUU CTUPKHU.
3anoJHEHUE BOJON UMUTHUPOBATH MOJI3YHKOM.
[IpeaycMoTpeTh OJIOKUPOBKY MPU HE3AKPHITON JABEPH.

. Hanmonuenue BooM J71s1 TOJIOCKAHUS 10 YPOBHS (3a]1aTh B BU3YallU3allUN).

3afaHHbI yPOBEHb Temnepatypa
BOAbI BOAbI___

YPOBEHb BOAbI
BOAbl___

dTan

«HaMMeHOBaHMe»
3agaHHaa Temnepa-

Typa BoAbl____

Temnepatypa

YpoBeHb

Pucynoxk 1 — CTpykTypHas cxema yCTaHOBKH
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3apanmue 23

Coznmate mpoekt CoDeSys 2.3 na s3pike SFC monmenupytromuii paboTy cBe-
TodopoB Ha mepekpecTke. [IpemycMoTpeTh BOZMOKHOCTh BBIX0OJIa B HEPETYIUpPYe-
MBI pexxuM u3 Joboro mara. [IpegycMOTpeTh CYETUYMK KOJUYEeCTBA IIHUKIIOB.
[IpenycmMoTpeTh aBTOMAaTUUYECKUI NIEPEXO B HEPETYIUPYEMBIN PEXKUM I10 BpEMe-
HU.

Pucynok 1 — CTpykTypHas cxema yCTaHOBKH

3aganue 24

Cosznatp mpoekt CoDeSys 2.3 Ha s3pike SFC monenupyromuii paboTy BoI0-
HarpeBaTesIbHOW YCTaHOBKHU. Boia yepes3 3anuBHOM KianaHd | 3anoiHseT EMKOCTh
JI0 OTIPEJIETIEHHOTO YPOBHS, U3MEPSAEMOro AaT4nKoM ypoBHs 2. Boga TOHowMm 5
HarpeBaeTcs 10 3aJaHHON TeMIepaTypbl, U3MEPSIEMON JaTYMKOM TEMIEPATYPHI 3,
Y CIIMBACTCS YEPE3 CIMBHOM KiamnaH 4.

TemnepaTtypa |ypoBeHb BOAbI

1 2 BOAbI___ BOAbl___
T= || H= J
| 3
- J 4
5
N= dTtan

«HanmeHoBaHUE»

Pucynok 1 — CtpykTypHas cxema yCTaHOBKHU
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KonunuectBo nuknoB N Harpesa 3a7aBath B Buzyanuzauuu. [IpenycMort-

PETh CUCTUMUK KOJIMICCTBA TUKIIOB.

TeMbl KYpCOBBIX IIPOCKTOB

1. Pa3paboTka aBTOMAaTU3UPOBAHHON CHUCTEMBI YINPABICHHUS HACOCHOM
CTAHILIUK BTOPOTO MOJAbEMA.

2. Pa3paboTka aBTOMaTH3MPOBAHHON CHCTEMBI YIIPABJICHUS TEXHOJOTH-
YECKUM MPOLIECCOM MEJIbHULIBI.

3. Pa3paboTka aBTOMaTU3MPOBAHHON CHUCTEMBI YIPABICHHUS BEHTHIIALIM-
eil kopmyca nTurepabpuKy.

4. Pa3paboTka aBTOMaTU3UPOBAHHOM CHCTEMBI YIIPaBJICHUS MUKPOKIU-
MaTOM MTUYHHKA.

5. Pa3paboTrka aBTOMaTH3MPOBAHHOM CHUCTEMBbI YIPABICHUS JIMHUEH
IpeIBapUTEIbHON OUUCTKU MIICHUIIBI.

6. Pa3paboTka aBTOMaTH3MPOBAHHOW CHCTEMBI YIPABJICHUS TEXHOJOTH-
YECKUM IIPOLIECCOM CYIIKH U3I0Ma.

7. Pa3paboTka aBTOMaTU3MPOBAHHON CHCTEMBI YIPaBICHUS TEXHOJIOTHU-
4eCKOW JIMHUEH MPUTOTOBJIEHUS] KOMOWHUPOBAHHBIX KOPMOB ISl HHJEEK.

8. Pa3paboTka aBTOMaTH3MPOBAHHON CHUCTEMBI YIPABICHUS JIMHHUEH
OUYMCTKH M CYLIKHU 3€pHA.

9. Pa3paboTka aBTOMAaTH3MPOBAHHOW CHCTEMBI YIIPABJICHUS TEXHOJOTH-
YECKUM IIPOLIECCOM ITPUTOTOBJIEHUSI KOPMOCMECH ISl CBUHOMATOK.

10. Pa3zpaboTka aBTOMaTU3UPOBAHHON CHUCTEMBI YIPABJICHHS TEXHOJIOTH-
YECKUM IMPOLIECCOM MPOU3BOACTBA KOMOMHHPOBAHHBIX KOPMOB NTULIE()aOpuKu
JUISL BBIpAILLMBaHUsI OpOMIIEPOB.

11. Pa3paboTka aBTOMAaTU3WPOBAHHOW CHUCTEMBI YNPABICHUS MHUKPOKJIU-
MaTOM B TEIUIMIIE.

12. Pa3paboTka aBTOMATH3WPOBAHHOW CHCTEMBI YIPABJICHHS KOMOUKOP-
MOBOTO 3aBO/IA.

13. Pa3zpaboTka aBTOMaTU3UPOBAHHON CHUCTEMBI YIPABJICHHS TEXHOJIOTH-
YECKHUM IPOIECCOM MEPBUYHOM MEpepadOTKH MOJIOKA.

14. Pa3zpaboTka aBTOMaTU3UPOBAHHOW CUCTEMBI YNPABICHUS JIMHUEH OT-
KUMa paCTUTEJILHOTO MacJa.

15. Pa3zpaboTka aBTOMaTU3UPOBAHHON CUCTEMBI YIPABICHUS KOTJIOM TEll-
aoBoi MoutHocThio 400 KBT.

16. Pa3paboTka aBTOMAaTH3UPOBAHHOW CHUCTEMBl YIMPABICHUS JIMHUCH
cOpakuBaHMs U BUHU(UKAIIMN BUH3aBOIA.

17. Pa3paboTka aBTOMaTH3UPOBAHHOW CHCTEMBlI YIPABIICHUS WHAUBHUIY-
AJIbHBIM TETIJIOBBIM ITYHKTOM.
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18. Pa3zpaboTka aBTOMaTU3UPOBAHHON CHUCTEMBI YIPABICHUS TEXHOJOTH-
YECKOT0 Mpoliecca MPUTrOTOBICHHS COYHBIX KOPMOB.

19. Pa3zpaboTka aBTOMaTU3UPOBAHHON CHUCTEMBI YIPABJICHUS TEXHOJIOTH-
YECKUM IPOIIECCOM KaHATN3alMOHHON HACOCHOW CTAHILIMU MPOU3BOAUTEIHHOCTHIO
600-2500 m3/4 .

20. Pa3paboTka aBTOMaTHU3MPOBAHHON CHCTEMbI YIPaBICHUS TEXHOJIOTHU-
YECKUM MPOIIECCOM MacCTepU3aLUU MOJIOKA.

21. Pa3paboTka aBTOMATU3UPOBAHHON CHUCTEMBbI YINPABICHUS JIMHUU
OYHUCTKH 3€pHa.

22. Pa3paboTka aBTOMAaTH3UPOBAHHOM CHUCTEMBbI YIPABICHUS JIMHUEH
THAPOTEPMUUYECKON 00pabOTKH 3epHa.

23. Pa3paboTka aBTOMATH3UPOBAHHOW CHUCTEMBI YMPABICHUS LIEHTPab-
HBIM TEIUIOBBIM ITYHKTOM TEIUIOBOM Harpy3kou 7 MBT.

24. Pa3paboTka aBTOMaTH3UPOBAHHOW CUCTEMBI YIPABICHUS YMILIEPAMH.

25. Pa3paboTka aBTOMAaTH3UPOBAHHOW CHUCTEMBI YIPABICHUS JIMHUEH
pacdacoBku Mea.

26. Pa3paboTka aBTOMaTH3MPOBAHHOW CHCTEMBI YIIPABJICHUS TEXHOJOTH-
YECKUM IPOLECCOM O0E€3BOKMBAHMSI OCaJKa CTOYHBIX BOJ C 4 JICHTOYHBIMHU
bunsTp-npeccamu tuna JIMIIO-11"-01.

27. Pa3paboTka aBTOMAaTH3MPOBAHHOW CHUCTEMBI YIIPABJICHUS TEXHOJOTH-
YECKUM MPOLIECCOM MEMOPATUBHON HACOCHOM CTaHIIUU.

28. Pa3paboTka aBTOMaTU3MPOBAHHON CHCTEMBI YIIPABICHUS TUHUEH Tpa-
HYJUPOBaHUS KOMOMKOPMOB.

29. Pa3paboTka aBTOMAaTH3UPOBAHHOM CHUCTEMBbl YIPABIEHUS JIMHUEH
ounctku n cymku 3epHa K3C-2011 nexa kopMONpUTroTOBIEHNUS.

30. PazpaboTka aBTOMAaTU3UPOBAHHOW CUCTEMBI YIIPABIEHUS CYITUIBHBIM
koMIiekcoM ABM-1.5.

31. Pa3zpaboTka aBTOMATU3MPOBAHHOW CHCTEMBI YNPaBICHHS TEXHOJOTH-
yeckou uHuen kopmonpuroroBienus KOPK1S5.

32. Pa3paboTka aBTOMAaTH3MPOBAHHOW CHCTEMBI YIIPaBJICHUS HWH)KEHEp-
HBIMU CUCTEMaMH OJIOYHBIX TETLIHII.

33. Pa3paboTka aBTOMATH3WPOBAHHOW CHUCTEMBI YIIPaBJICHHUS IIeXa Tepe-
pabOTKH OTXOJI0B MTHUIIEBOAYECKOTO MTPOU3BOICTBA.

34. PaszpaboTka aBTOMAaTHM3MPOBAHHOW CHUCTEMbl YIPABJICHUS JIMHHUM
npeapeann3aliOHHON TTOITOTOBKY OBOIIEXPaHHIIIUIIIA.

35. PaspaboTka aBTOMaTH3MPOBAHHON CHUCTEMBI yMPABIICHUS JIMHUEH 00-
pabOTKH U 3arpy3Kd Ha XpaHEHHE OBOILEH.

36. Pa3paboTka aBTOMATH3MPOBAHHOW CHUCTEMbI YIPABJICHHUS CTAHIMEH
YMSITYEHUS TPYHTOBBIX BO/I.

37. Pa3paboTka aBTOMaTU3UPOBAHHOM CHUCTEMBI YIpPaBICHUS JIMHHUEH
peIBapUTEIbHON OUUCTKH CEMSH TPAB.
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38. PazpaboTka aBTOMATHU3UPOBAHHON CHUCTEMbI YINpaBJieHUs OJOYHO-
MOIYJIBHOTO TETUIOBOTO MTyHKTA.

39. PazpaboTka aBTOMaTHU3WPOBAHHOM CHCTEMbl YMPABICHUS 1I€XOM BBI-
parMBaHus PHIOBI B YCIOBHUSIX 3aMKHYTOTO BOJOCHA0KEHUSI.

40. Pa3paboTka aBTOMAaTU3MPOBAHHOW CHUCTEMBI YIPABJICHUS OETOHOCME-
CUTEJIbHBIM LIEXOM.

41. Pa3paboTka aBTOMATU3MPOBAHHON CHUCTEMBI YIPABJICHHUS TEIUIO-
HAHOCHOMW CTaHIIUU.

42. Pa3paboTka aBTOMAaTH3MPOBAHHOW CHCTEMbI YTpaBJeHHs XjeOore-
KapHEW Majol MOITHOCTH.

43. Pa3paboTka aBTOMATHU3WPOBAHHOM CHUCTEMBI YIPaBJICHHUS Ii€Xa KOH-
CEpPBUPOBAHHUS OBOLIEH.

44. Pa3paboTka aBTOMaTU3UPOBAHHOW CHUCTEMBI YNPABIECHUS MPUTOYHOU
BEHTHUJISIIACH.

45. Pa3paboTka aBTOMATU3UPOBAHHOW CUCTEMBI YINPABICHUSA PE3EPBHOU
JIA3EIIbHOU 3JIEKTPOCTAHIEH.

46. Pa3paboTka aBTOMaTHU3MPOBAHHON CHUCTEMBI YIIPABJICHUS KaMephbl 00-
pabOTKKU OETOHHBIX U3JCTUH.

47. Pa3paboTka aBTOMATH3WPOBAHHOW CHUCTEMBbI YIPABJICHHS HACOCHOM
CTaHIIMEW XOJI0JOCHA0KEHNS BUH3aBO/IA.

48. Pa3paboTka aBTOMaTU3UPOBAHHON CHCTEMBI KOHTPOJIS TEMIIEpPaTyphI
€MKOCTHOTO TTapKa BHH3aBO/IA.

49. Pa3paboTka aBTOMaTU3UPOBAHHOW CHCTEMBI YIPABJICHUS JTUHHUEH Tie-
pepaboTku u (pacoBKu puca.

50. Pa3paboTka aBTOMaTH3UPOBAHHOW CHUCTEMBI YIIPABJICHHUS 1[€Xa PEKTH-
(bUKaIUK MMHUIIEBOTO CIUPTA.

[To u3ydyeHuto Kypca NaHHOW TUCHUIUIMHBI CTYACHTHI BBIMOJIHSIIOT KypCO-
BOM mpoekT. Tema KypcoBoro mpoekrta: «Pa3paboTka aBTOMaTU3MPOBAHHOW CH-
CTEMBI YIPaBJICHUS TEXHOJOTHYECKHM Ipoiieccom». Llenpio paboThl sBiseTcs 3a-
KpeIJICHUE 3HAHWH 110 TMPHUHIIUIIAM TOCTPOCHHSI aBTOMATH3MPOBAHHBIX CHUCTEM
ympaBieHus Ha 0a3e mporpaMMUPYEMBIX JIOTUYECKUX KOHTPOJUIEPOB, a TaAKXKe MO-
Jy4eHUs HAaBBIKOB Pa3paOO0TKH MPOCKTHOMN TOKYMEHTAIlUA aBTOMATHU3AIMH TEXHO-
JIOTUYECKHX TPOIIECCOB.

O6bem kypcoBro mpoekta cocrasisieT 20- 30 crpanun ¢popmara A4. I'pa-
¢dbuyeckas yacTh KypcoBoi paboThl pa3meniaercs Ha 3 nuctax ¢popmara A3.

KypcoBast paboTa cOCTOUT U3 MOSACHUTEIHHOMN 3aMUCKU U TpadudecKoi Ja-
CTH, KOTOPBIE TPEJICTABISIOTCS CTYACHTOM B ()OpME OTYETHOTO JOKYMEHTa. 3ajaa-
HUe BKIO4aeT B cedst 50 BapuaHTOB, HAaMOOJIEE YaCTO BCTPEUAIONTUXCS B CEITLCKOM
XO035MCTBE TEXHOJOTUYECKUX JIMHUM, YTO TIO3BOJISIET OXBATUTh BCE OCOOCHHOCTH
TII B cenbCKOM XO35MCTBE.

B coctaB kypcoBoit pabOThI BXOAUT:
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- BBEJICHHE;

- ONIMCaHUE TEXHOJOTUYECKOTO MPOIIECCa;

- pacyeT 1 BHIOOp KOMILJIEKCA TEXHUYECKUX CPEJICTB CUCTEMbl aBTOMAaTH3AIINH;
- COCTaBJICHUE ICKU3HOTO YepTeKa BHEIIHETO BUA IIUTA U crienuduka

- MOJICJIMPOBAHUE PETYIISITOPA

- pacyeT HaJIeXKHOCTH KOMIUIEKCA TEXHUUECKUX CPEJICTB,;

- pa3paboTKa NporpaMMbl yIIPaBIICHHUS.

['padmyeckast 4acTh BKIIOYAET B CEOS:
- CXeMyY TeXHOJIOTHYEeCKas;

- CXCMY aBTOMAaTHU3allnuu

- IPUHIUIIMAIIBHYIO JJIEKTPUYECKYIO CXEMY.

HpI/I BBIITOJIHCHUH KprOBOfI pa6OTI)I HCITIOJIB3YCTCA OCHOBHAA W HOIIOJIHHUTCIIbHAA

JUTEpaTypa.
CoJnepxaHue 3Tamna dopmupyembie komreTeHuu (cormacHo PITJI)
1. BBeneHue IKC- 4 Cnoco0eH oCyIIecTBIATh TPOESKTUPOBAHUE

CUCTEM dHEpProodecrneueHus, MEeKTpUuPuKaud 1 aB-
TOMAaTU3alUU I OOBEKTOB CEIbCKOXO3SIICTBEHHO-
ro Ha3HAYCHUS

2. OIHCaHHE TEXHOJOTHYe-
CKOro 00OpYJOBaHUS U CO-
CTaBJICHHEC TaOJWI] CHTHAa-
JIOB

IIKC- 4 CrnocobeH yyacTBOBaTh B IPOCKTUPOBA-
HAU CHUCTEM OJJIEKTpU(UKAIUK W aBTOMAaTU3AIUU
TEXHOJIOTUYECKUX MPOIECcCOB U OOBEKTOB HH(ppa-
CTPYKTYPBI CEIbCKOX03SIUCTBEHHBIX MPEIIPUSITHIA

3. Pacyer u BBIOOp JaTyu-
koB AIIIT u ITAII

IMKC- 4 Cnoco0eH oCyIIecTBIATh TPOESKTUPOBAHUE
CUCTEM SHEProobdecrnedeHus, EeKTpUPUKauu 1 aB-
TOMATHU3AIMH IS OOBEKTOB CEIHCKOXO3SHCTBEHHO-
ro Ha3HAYCHUS

4. pa3paboTKa CXEMBbI aB-
TOMATU3alNH, TPUHIIAIIH-
QTBHBIX DJIEKTPUYECKUX U
CTPYKTYPHBIX CXEM

IMKC- 4 CnocoOeH oCyIlecTBIATh IPOEKTUPOBAHUE
CHCTEM DHEpProoOecrnevyeHus, SEKTPUPUKAIIIN U aB-
TOMaTH3AIMH Ui OOBEKTOB CEbCKOXO3SIICTBEHHO-
r0 Ha3HAYCHHUSI

5. Ormpenenenne cocrasa
KOMILIEKCA  TEXHHUYECKUX
CPEICTB

IIKC- 4 Cnoco0OeH oCyIleCTBISATh MPOSKTUPOBAHNE
CUCTEM dHEpProobdecrneueHus, MeKTpUuPrKaud 1 aB-
TOMATHU3AIMH IS OOBEKTOB CEIHCKOXO3SHCTBEHHO-
ro Ha3HAYCHUS

6. Paszpaborka mporpamm-
HOTrO oOecrieYeHuss M pac-
yeT HageskHocTH ACY

IMKC- 4 Cnoco0eH 0oCyIIecTBIATh TPOSKTHPOBAHUE
CHCTEM DHEProoOecreYeHHs, IICKTPHUPUKAITIN U aB-
TOMaTH3alMK JUII 00BEKTOB CEIbCKOXO3SIHCTBEHHO-
r'0 Ha3HAYCHHSI

7. KomnberoTepHoe Moje-
JUPOBAHUE PETyJIATOpa

IMKC- 4 CnocoOeH oCylIecTBIATh IPOESKTUPOBAHUE
CHCTEM DHEpProoOecnevyeHus, SECKTPUPUKAIIIN U aB-
TOMaTHU3AIMH Ui OOBEKTOB CEbCKOXO3SICTBEHHO-
r0 Ha3HAYCHHUSI
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7.4 MeTtoanueckne MaTepualibl, oNpeaeJsOle MPouexypbl OLEHHU-
BAHUSA 3HAHUUA, YMEHUH, HABBIKOB XapPaKTEePU3YIOIIMX 3Tanbl (popMUpOBaAHUS
KOMIIETEeHI M

1. Ockkun C.B. MeTtonuueckre peKOMEHJallMy M0 MPOIeaype OLICHUBAHUS
3HAHWM, HABBIKOB, YMEHUN M OIbITa JIEATEILHOCTH, Ha 3Tanax (popMupoBaHUs
komneteHiuin.- KyOI'AVY.- Kpacumomap, 2014.- 34 c. - Pexum pgocryna:
https://kubsau.ru/upload/iblock/8d1/8d16a59faalf2e97e7383a8c3c81c739.pdf

KoHTposb OCBOEHUS NUCHIUIUIMHBI, OIICHKA 3HAHWM, YMEHUN W HaBBIKOB
oOydJaromuxcst Ha dK3aMeHe MPOM3BOaUTCS B cooTrBeTcTBUU ¢ [l Kyol'AY 2.5.1
«Texymuii KOHTPOJIb YCIIEBAEMOCTH M MTPOMEKYTOUHASI aTTECTAIMS O0yJarOIIiX-
Cs».

Texyuuit KOHTPOJIb MO AUCIUIIIIMHE TTO3BOJISET OLEHUTh CTENEHb BOCIPU-
ATHSI y4eOHOrO MaTepuayia U MPOBOJUTCS JJIsI OIEHKH PEe3YyJIbTAaTOB H3Y4YCHUS
pa3iesioB/TeM JUCHUIUIMHBL. TeKyluid KOHTPOJb MPOBOAUTCS KaK KOHTPOJIb Te-
MaTUYECKUN (10 UTOTaM HM3YyUYEHHUS OMPEIETECHHBIX TEM AMCIUIUIMHBI) U PyOek-
HBIM (KOHTPOJIb OINpPEACIICHHOTO pa3jiesia WM HECKOJIbKUX Pa3JeioB, MEpea TeM,
KaK IPUCTYIUTh K U3yYEHUIO OYEPEIHON YacTu yueOHOTro MaTepuaa).

Pedepar. Kputepusimu oneHku pedepaTta SBISIOTCA: HOBU3HA TEKCTA,
000CHOBAaHHOCTHh BHIOOpPA MCTOYHHKOB JIUTEPATYPhI, CTEIICHb PACKPBITUS CYIITHO-
CTH BOIpoca, COOJII0eHUs TPeOOBaHUI K OPOPMIICHUIO.

OueHka «OTJMYHO» — BBIMOJHEHBI BCe TPeOOBaHUS K HalKMCaHUIO pede-
para: o6o3HaueHa mpoOiieMa W 00OCHOBaHA €€ aKTyaJbHOCTb; CHEJlaH aHaJu3
Pa3JIMYHBIX TOYEK 3PEHUS Ha PACCMATPUBAEMYIO MPOOJIEMY U JIOTUYHO M3JI0KEHA
coOCTBeHHas MO3ULIKs; CPOPMYITUPOBAHBI BBIBOJIBI, TEMA PACKPHITA TOJHOCTHIO,
BBIZIEpKaH 00BEM; COOTIOICHBI TPEOOBAHUS K BHEIITHEMY O(DOPMIICHHIO.

OueHka «Xopouo» — OCHOBHbBIE TpeboBaHUs K pedepaTy BHITIOJHEHBI, HO
IIPU 3TOM JIONYIICHBI HEJOYETHI. B 4acTHOCTH, UMEIOTCS HETOYHOCTH B M3JIOXK€-
HUW MaTepuaia; OTCYyTCTBYET JIOTHUECKas MOCIIeI0BATEIbHOCTD B CYXKICHUAX; HE
BhIZIEpKaH 00BEM pedepara; UMEIOTCS yIyIeHUs] B 0(OPMIICHHH.

OueHka «yI0BJIETBOPUTEIbHO» — HMMEIOTCS CYIIECTBEHHBIE OTCTYILIE-
HUS OT TpeOOBaHMI K pedepupoBaHnio. B yacTHOCTH: TeMa OCBEIIeHA JIUIIb Ya-
CTUYHO; TONYIIEHBI (DAKTUYECKUE OLIMOKHU B COJEpKaHUU pedepaTa; OTCYTCTBY-
10T BBIBO/IBI.

OueHka «HeyJd0BJIETBOPHUTEILHO» — TeMa pedepara He packphita, 00-
HapyKUBACTCS CYIIECTBEHHOE HETOHUMAaHUE MPOOJIEeMBbI UK pedepaT He Mpe-
CTaBJICH BOBCE.

Kputepuu oueHku J1adopaTtopHbIX padoT

Ouenka «5» (OTJIMYHO): BBIMIOJIHEHBI BCE 3a/laHusl J1abopaTopHO paboThI,
CTYACHT YETKO U 0€3 OMMOOK OTBETHII HA BCE KOHTPOJIBLHBIE BOIIPOCHI.

Ouenka «4» (XOpoIlIO): BBHIMOJHEHBI BCE 3a/JaHMs JIaOOpaTOpHOU pabOTHI,
CTYZICHT OTBETHJI Ha BCE KOHTPOJBHBIE BOMPOCHI C 3aMEUaHHUSIMH.
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Ouenka «3» (YI0BIETBOPUTEIHHO: BBIMIOJHEHBI BCE 331aHUS JTAOOpaTOPHOU
paboThl C 3aMEYaHUsMHU, CTYACHT OTBETUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMe-
YAHUSAMHU.

Ounenka «2» (He 3a4TE€HO): CTYIEHT HE BBINOJHWUI WU BBIIOJHUI HEMNpa-
BUJIBHO 3aJaHus J1JaOOpaTOpHON paboOThI; CTYAEHT OTBETUJ HA KOHTPOJIbHBIE BO-
IPOCHI C OIMOKAaMU WJIM HE OTBETHJI HA KOHTPOJIBHBIE BOIIPOCHI

Kputepuu oneHkrm Ha TeCTHPOBAHUHU. /[0 TECTHpPOBAHHS IOIMYCKAIOTCA
CTYJICHTBI, KOTOPhIE HE UMEIOT 3aJ0JDKEHHOCTEHW. TecTupoBaHHUE MPOU3BOIUTCS B
aymuropun 107 xadenpbl « IIESKTPHUCSCKUX MAIIUH U SJIEKTPOIPHUBOJIA», KOTOpas
ocHaleHa KoMibioTepamu. Ha kadenpe co3gana 6a3za qaHHBIX ¢ Tectamu. [lo Th-
Iy, OpeajaraeéMble CTyAE€HTaM TECThl SIBISIIOTCS TECTaMH C OJHUM IPaBUJIbHBIM
OTBeTOM. Bpemsi, oTBoaMMOe Ha HamMcaHWE TECTa, HE JODKHO ObITh MeHbie 30
MUHYT JIJI1 TECTOB, COCTOSAIMMX U3 20 TECTOBBIX 3aaHui U 60 MUH. JJIsI TECTOB U3
40 TecTOBBIX 3aJaHUN HAIIMCAHMS TECTa.

OuneHka «OTJUYHO)» BBICTABIISACTCS MPHU YCIOBUHU MPaBUJIBHOTO OTBETA CTY-
JICHTa He MeHee yeM Ha 85 % TeCTOBBIX 3aJIaHUiA.

OuneHka «X0pouo» BHICTABJISETCS MPU YCJIOBUU MPABUIBHOTO OTBETA CTY-
JeHTa He MeHee yeM Ha 70 % TeCTOBBIX 3aIaHMUiA.

OuneHka «yJa0BJIE€TBOPUTEIbHO» BBICTABIISCTCS MPU YCIOBUM MPABUIIBHOTO
OTBETa CTy[eHTa HEe MeHee ueM Ha 51 %.

OneHKa «HEYJOBICTBOPUTEIBHOY BBICTABIISIETCS ITPU YCIOBUU MPABUIIBHOTO
OTBETA CTyAcHTa MeHee yeM Ha 50 % TeCTOBBIX 3a/IaHUMN.

Kpurepuu oueHkn Ha IK3aMeHe.

OueHka «OTJMYHO» BBICTABISIETCS 00ydYarolmeMycsi, KOTOpbIA oO0iaaaer
BCECTOPOHHUMHM, CHUCTEMATHU3HPOBAHHBIMU U TIYyOOKMMH 3HAaHUSIMU MaTepHalia
y4eOHON TIPOrpaMMbl, yMEET CBOOOJHO BBIMIOJHATH 3aJIaHUS, MPEAYCMOTPEHHbBIC
y4eOHOM MPOTpaMMOM, YCBOMJ OCHOBHYIO M O3HAKOMMUJICS C JIOTIOJTHUTEIBLHOMN JIH-
TepaTypou, peKOMeHJOBaHHOW y4ueOHOM mporpamMmoit. Kak mpaBuiio, oreHka «oT-
JIMYHO» BBICTABJISIETCS 00YYaIOIIEMYyCsl YCBOMBIIIEMY B3aHMOCBSI3b OCHOBHBIX T1O-
JIO’)KEHUN ¥ TIOHATUH JUCIUTUIMHBI B UX 3HAYCHUHU JIJIS PUOOpEeTaeMoi Crielnalib-
HOCTH, TPOSIBUBIIIEMY TBOPYECKHE CIIOCOOHOCTH B MMOHUMAHUU, U3JIOKEHUU U UC-
MOJIb30BaHUM Y4e€OHOIro Marepuasna, NpaBUIbHO OOOCHOBBIBAIOUIEMY MPHUHSITHIC
peleHns, BIaJCOIEMY Pa3HOCTOPOHHUMHU HAaBBIKAMU U NIPUEMAMHM BBIITOJIHEHUS
MPaKTUYECKUX pa0OT.

OueHka «X0pouo» BBICTABIAETCS 00ydaroleMycs, 0OHapyKUBIIEMY IOJI-
HOE 3HaHWe Marepuaia yuyeOHOIl MporpamMMmbl, YCHEIIHO BBIMOIHSIOMEMY Mpeay-
CMOTpPEHHbIE y4eOHOI mporpamMMoil 3aJaHus, YCBOMBILIEMY MaTepHanl OCHOBHOM
JUTEPATYPhl, PEKOMEHIOBAaHHON ydeOHO# mporpammoii. Kak mpaBuiio, oreHka
«XOPOIIIO» BBICTABIISIETCS O00YyYaIOMIEMYCsl, TTOKa3aBIIEeMy CHUCTEMATHU3UPOBAHHBIN
XapakTep 3HaHWM MO TUCHUIUIMHE, CIIOCOOHOMY K CaMOCTOSITEIbHOMY IOIIOJHE-
HUIO 3HAHUU B XOJIe JaJbHEHIIeH yueOHOM U podecCHOHaTbHON A TENbHOCTH,
MIPAaBUJILHO NPUMEHSIOIIEMY TEOPETUUECKUE TTOJ0KEHUS IPU PELICHUU MPAKTHYE-
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CKAX BOTIPOCOB U 3aJ1ay, BJIAJICIONIEMy HEOOXOJAMMBIMUA HaBBIKAMHU M TPUEMaMH
BBITIOJIHEHUS PAKTUYECKUX PadoT.

OueHka «yJI0BJIETBOPUTEIBLHO» BBICTABIISAETCS 00Yy4aromIeMycsi, KOTOPBIT
MoKa3aJl 3HaHUE OCHOBHOTO MaTepHalia yueOHOU MporpaMMbl B 00beMe, 10CTaTOU-
HOM U HEOOXOJUMBIM JUIsl JalbHEHIIel yuyeObl 1 peacToseil paboThl Mo Crelu-
IIbHOCTH, CIIPABUJICS C BBIMOJHEHUEM 3a/IaHUM, MPETyCMOTPEHHBIX Y4EOHOU Mpo-
IrpaMMO#, 3HaKOM C OCHOBHOM JUTEpaTypOH, PEKOMEHJIOBaHHOW y4eOHOH mpo-
rpamMoi. Kak mpaBuiio, olieHKa «yJIOBJIETBOPUTEIIBHO» BBICTABISIETCS 00yYaro-
HIEMYCSI, JOMYCTUBIIEMY MOTPEIIHOCTH B OTBETAX HA 3K3aMEHE WJIM BBINOJHECHUU
AK3aMEHAIIMOHHBIX 3aJlaHUN, HO 00JajaronmemMy HEOOXOJAMMBIMU 3HAHUSMH IO
PYKOBOJICTBOM MPENOAABATENS JJIsl YCTPAHECHHS! ITUX MOTPEIIHOCTEN, HAPyLIAK0-
HIEMYy TOCTE0BATEILHOCTh B HM3JI0KCHUU Y4EOHOTO MaTepHhayia U HUCHBITHIBAIO-
1IeMy 3aTPYAHEHUS MPU BBIMOJIHEHUH NPAKTUYECKUX padoT.

OueHka «HeyAOBJIEeTBOPHUTEJIbHO» BBICTABISCTCS OOydaromemycs, He
3HAIONIEMY OCHOBHOM YacTHM MaTepHuayia yueOHON MpOrpaMMbl, JOMYCKAOIIEMY
MPUHIIMITHATBHBIE OMMOKHK B BBIMOJIHEHUH MPETyCMOTPEHHBIX y4eOHOM mporpam-
MOU 3a/1aHHil, HEYBEPEHHO C OOJIBIIMMU 3aTPYIHEHUSIMHU BBIIOJHSIONIEMY TTpaK-
Thyeckue pabotel. Kak mpaBuiio, olleHKa «HEYJOBJIETBOPUTEIHLHOY» BBICTABIISETCSA
oOy4aroniemMycsi, KOTOpPbI HE MOXET MPOAOIKUTH 00yYeHHE WIH MPUCTYNUTh K
JESATEILHOCTH 1O CIHENUAIbHOCTH MO OKOHYaHUHM YHHUBEpCHUTETa 0Oe€3 JIOMOJIHU-
TEJIbHBIX 3aHSITUU 10 COOTBETCTBYIOIIECH AUCHUILINHE.

Kpurtepnu oneHKN KypcoBOro nmpoeKTa

Ouenka «5» (OTJIIMYHO): BO BBEJCHUM MPUBOAUTCS OOOCHOBAaHHE BbIOOpA
KOHKPETHON TEMBbl, MOJHOCTBIO PACKPHITA AKTYyaJIbHOCTh €€ B HAYYHOW OTpaciu,
YETKO OINpEAENIeHbl TPAMOTHO MOCTABJIEHBI 33J1a4d U LIeJb KypcoBoi padoTel. Oc-
HOBHAsl 4YaCTh pabOThl JEMOHCTPUPYET OOJIBIIOE KOJUYECTBO MPOUYUTAHHBIX aBTO-
POM TEXHUYECKOU JIMTEPATYPHI. B HEM comepxkaTcsi OCHOBHBIE TEPMUHBI aJICKBATHO
UCIOJIb30BaHbl. KpuTHueckn mpoynTaHbl UCTOYHHUKHU: BCS HeoOXxonumas UHQOP-
MalMsi MPOAaHAIU3UPOBAHA, BBIYJICHEHA, JIOTMYECKH CTPyKTypupoBaHa. [lpucyt-
CTBYIOT BBIBOJIbI M TpaMOTHBIE 0000IeHus. B 3axitoueHun caenaHbl JOTHYHBIE
BBIBO/IbI, @ COOCTBEHHOE OTHOLIEHHE BBIPAKEHO YETKO.

Ouenka «4» (XOpOI0): BBEICHUH COACPKUT HEKOTOPYIO HEUETKOCTh (hop-
MyJIHMPOBOK. B OCHOBHOMW €€ yacTh He Bcerga MpPOBOAUTCA KPUTUYECKUN aHAIM3,
OTCYTCTBYET aBTOPCKOE€ OTHOILIECHHE K M3YYEHHOMY Marepuany. B 3akimrodueHuu
HEaJeKBaTHO HCIIOJb30BaHA TEPMUHOJIOTHS, HAOIIONAI0TCS HE3HAYUTEIbHbIC
OLIMOKHU B CTWJIE, MHOTHE IIUTaThl IpaMOTHO odopmiieHbl. JlonmylieHsl He3Hayu-
TeJIbHbIC HETOYHOCTH B 0opMiIeHUN OuOrorpadun, MpuiioKeHUH.

Ouenka «3» (YyIOBIETBOPUTEIHLHO: BBEJIECHUE COJEPKUT JIUIIb TMOIBITKY
000CHOBaHUs BbIOOpA TEMBI U aKTyaJIbHOCTH, OTCYTCTBYIOT YETKHE (POPMYIUPOB-
ku. PacruisiBuaTo onpeneneHsl 3a1a4uu U 1neid. OCHOBHOE COJEpKaHHEe — Iepe-
CKa3 4y>XUX UJCH, HapyIlIeHa JOTUKA U3JI0KEHHUSI, aBTOP MOMBITAIICS CHOPMYITHPO-
BaTh BBIBOJBI. B 3aKiIt0ueHHM aBTOp MOMBITANICS clenaTh 0000IIeHHs, COOCTBEH-
HOTO OTHOLIEHHS K paboTe MPaKTHYECKH He MpOosBUI. B mpuioxeHuu TOmMyIieHo
HECKOJIBKO TpyObIx omubok. He Bwimepikad cTuiib TpeOyeMOoro akaaeMUYecKOTO

46



IUCHhMAa 10 TTPOEKTY B IEJIOM, YACTO HEBEPHO YIOTPEOIISIOTCS HAyYHbIE TEPMUHBI,
CCBUIKHM O0(OpMIIEHBI HETPAMOTHO, HAOIOAAeTCs TIaruar.

Ouenka «2» (He 3a4T€HO): BBEJICHHE HE COJIEPKUT OOOCHOBAHUS TEMBI, HET
akTyanuzauuu TeMbl. He 0603HaueHs! U 11eu, 3a1a4i npoekTta. CKyrnoe 0CHOBHOE
cofiepKaHre yKa3bIBaeT Ha HEAOCTATOYHOE YMCIIO MPOUUTAHHON TEXHUYECKOH JIH-
TepaTypbl. BHyTpeHHsS JToruKa BCero M3JI0XKeHHs mpoekTa ciabas. Her kputuue-
CKOTO OCMBICIICHHsI MTPOYUTAHHOTO, KaKk M cobcTBeHHOro MHeHusa. Her 00oOmie-
HUIA, BRIBOJIOB. 3aKJIFOUEHUE TAKOBEIM HE sIBJIsIeTCS. B HEM He mpUBEICHBI IPaMOT-
HbIe BBIBOABI. [Ipuoxkenust mubo BoBce HET, MO0 OHO HenocTaTouHo. [1o odopm-
JeHHI0 HaOIofaercs psAl HENOYETOB: HE COONIONEHBl OCHOBHbBIE TpeOOBaHMS
['OCT, a 6ubaunorpadus ¢ mpUIOKEHUIMHU COJIEPKAaT MHOTO OIIHUOOK.

8 IlepeyeHb OCHOBHOI M 10NIOJHUTEIBLHOM JIUTEPATYPbI

OcHoBHasi yueOHasl TUTEpaTypa

1. ®epopoB, IO.H. [Tlopsgox  co3maHus,  MOJEpHU3ALUU U
conpoBoxaeHusa ACYTII [DnexkrpoHHbIi pecypc] : . - DNeKTpoH. aaH. - Bomoraa :
"Undpa-Unxenepus",2011. -576 c. —

Pexxum nocryna: http://e.lanbook.com/books/element.php?pll 1d=65089

2. ®enopoB, I.H. CopaBounuk  umxkeHepa 1o  ACYTIL
MPOCKTUPOBAHUE M pa3paboTKa. DIEKTpOHHAs Bepcus [DIEKTPOHHBIN pecypce] :
CIIPaBOYHMK. - DJIEKTPOH. JaH. - Bonorna : "Unudpa-Uuxenepus", 2015. - 928 c. -
Pexum noctyna: http://e.lanbook.com/books/element.php?pll _1d=65111

3. Hukonmaemko C.A. ABTOMaTH3aIUsi TEXHOJOTHYECKUX IPOIIECCOB:
yuebHoe nocobue / C.A. Hukonaenxo, J[.C. I{okyp, J.II. Xapuenko, A.Il. Bomo-
muH. — Kpacnomap: KyO0I'AY, 2016. — 218 c. — Pexum pgocryna:
https://edu.kubsau.ru/file.php/124/Uchebnoe_posobie ATP_2016.pdf. — O6pa3o-
BatenbHbIN mopTan Kyol'AY.

4. Hwuxonaenko C.A. ABTOMATH3aIUMS TEXHOJOTHYECKHUX IPOIECCOB:
yuebHoe mocobue / C.A. Huxomaenko, I.C. ILlokyp. — Kpacnomap: KyoI'AY,
2017. — 109 c. — Pexxum noctyna: https://edu.kubsau.ru/file.php/124/ATP_2017 _g-
ilovepdf-compressed_1 .pdf. — O6pasoBarenbhbiii mopTan Kyol'AY.

JlonoiHuTEIbHAS yUeOHasl JuTepaTypa

1. Ocpkun C.B., Huasiu B.A. JlaGopaTopHblii NpPaKTUKYyM TIO
aBTOMATU3WPOBAHHBIM CHUCTEMAaM YIPaBJIEHUSI TEXHOJOTMYECKUMHU MpoliecCaMi. /
C.B. Ocbkun, B.A. Jlunpry.- YueOH. nocooue. Ky6.I'AY, Kpacuonap, 2012, 56 c.

2. Ocbkun C.B., CtpuxkoB N.I. Metonuueckre yka3aHus K KypCOBOMY
MIPOEKTUPOBAHUIO 1o ABTOMAaTU3UPOBAHHBIM cUcTeMaMm yIpaBJeHUS
texHonorndeckumu mnponeccamu./, C.B. Ocekun, W.I. CrpuwxkkoB.: YueOH.
nocobue. Ky6.I'AY, Kpacuonap, 2012, 56 c.

3. Cxuptnagze A.I'. A. ABTomaTu3anus TEXHOJIOTUYECKHUX MPOIECCOB U
IPOU3BOJICTB [DNeKTpOHHBIN pecypc]: yueonuk/ Cxuptianze A.I'., DexoroB A.B.,
Xomuenko B.I'.- DnexkTpoH. TekcToBble nannbie.- CapaToB: By3oBckoe 00pa3oBa-
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Hue, 2015.— 459 c.— Pexum nocryna: http://www.iprbookshop.ru/37830.— ObC
«IPRbooks»

O llepeuenb pecypcoB HH(POPMAIUMOHHO-TEJIEKOMMYHUKAIIMOHHON CeTH
«AHnTepHeT»

IlepeyeHb 3J1eKTPOHHO-0MOJIMOTEYHBIX CHCTEM:

Ne HaumenoBanue Temaruka Ccplika
Znanium.com VuuBepcanbHast | https://znanium.com/
IPRbook VuuBepcanbHas | http://www.iprbookshop.ru/
Oopazosarenbusbiii noptan Kyol'AY | Yuusepcanbnas | https://edu.kubsau.ru/

ITepeuens UHTEpHET CANTOB:

- https://owen.ru/ - Pecypc npou3BoanuTesIsi CHCTEM aBTOMATH3ALNN
«OBEH»

- https://insat.ru/products/?category=9 — MadopmannoHHslii pecypc pas-
pabotunka SCADA — cuctemsr MasterSCADA

- http://www.tracepartsonline.net/ - IToptan 3D- moneneii, cxem u
MHCTYKUHW K CPEJCTBAM aBTOMAaTU3ALINH

10 MeToauyeckue yKa3zaHusl JJIsi 00y4arOIIUXCsl MO OCBOEHHUIO JTHCIH-
TUTHHBI

1. Ocwkun C.B., Iuasra B.A. JlabopaTtopHbiii MPaKTUKYM MO aBTOMAaTU3UPO-
BaHHBIM CHCTEMaM yTpaBlieHUus TexHojoruueckumu mpoueccamu. / C.B. OcbkuH,
B.A. Iunpra.- YuebHn. mocooue. Ky6.I'AY, Kpacuomap, 2018, 56 c.

2. Ocpkun C.B., CrpuwxkoB N.I. MeTtoguueckue ykazaHUs K KypCOBOMY
MPOEKTUPOBAHUIO o ABTOMaTH3UPOBAHHBIM CUCTEMaM  YIpaBJICHUS
texHojornyeckumu npouneccamu./ C.B. Ocpkun, W.I. CrpuxkkoB.: VYueOH.
nocobue. Ky6.I'AY, Kpacunonap, 2018, 72 c.

11. IlepeyeHb HH(POPMANMOHHBIX TEXHOJOIWMH, HCHOJb3yeMbIX IpPH
OCYIIECTBJIEHMH 00pPa30BaTeJIbHOI0 TMpoLecca Mo AUCHUIVIMHE (MOIYJII0),
BKJIKOYAsl MepedYeHb MPOrPpaMMHOr0 odecrnedyeHuss W HMHQOPMAIMOHHO-
CIIPABOYHBIX CUCTEM

NudopmarmonHble TEXHOJIOTUH, UCHOJb3yeMble TIPU OCYIIECTBICHUU
o0pa30oBaTeNpbHOTO  Mpoliecca MO  JUCHUIUIMHE  MO3BOJISIIOT:  OOECHEYMTh
B3aMMO/ICHCTBUE MEXIY Yy4aCTHUKaMU 00pa30BaTEIbLHOIO MPOIECca, B TOM UUCIIC
CUHXpOHHO€ U (WJIM) AaCHHXPOHHOE B3aUMOJCHCTBUE TMOCPEACTBOM CETH
"Untepner"; QukcupoBath X0a 00pa30BaTENbHOrO IpoIEcca, pe3yJbTaToB
MPOMEKYTOUYHOM aTTECTAllMM MO0 JAUCHUIUIMHE W PEe3yJbTaTOB OCBOCHUS
o0pa30BaTeIbHON MPOTpaMMBbI; OPTaHU30BaTh MPOIECC OOpa30oBaHUS IyTEeM
BU3yallM3alli  HW3ydaeMod  WH(OpMAIMU  TOCPEJCTBOM  HCIOJIb30BAHUS
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NPE3CHTALIMOHHBIX TEXHOJIOTH; KOHTPOJUPOBATH pE3yNbTaThl OOy4YeHHUS Ha
OCHOBE KOMIIBIOTEPHOI'O0 TECTUPOBAHUS.

11.1 Ilepeuyens Junensuonnoro IO

Ne | HaumeHoBaHue Kparkoe onucanue

1 | Microsoft Windows OmneparmoHHas cucTemMa

2 | Microsoft Office (sxmrouaer Word, Ex- | [TakeT ohuCHBIX MPHIOKEHHIA
cel, PowerPoint)

11.2 Ilepeyenn npogecCHOHAIBHBIX 023 JTAHHBIX U MH(POPMANMOHHBIX
CIIPABOYHBIX CHCTEM

No Haumenosanue Temaruka DJIEKTPOHHBIN agpec
1 I'apanT ITpaBoBas https://www.garant.ru/
2 Koncynbrant [TpaBoBas https://www.consultant.ru/
3 HayuHnas snexTpoHHas | YHUBepcalbHAS https://elibrary.ru/
oubnmoreka eLibrary

11.3 JocTyn k cetu UHTEepHET

Hoctyn k ceru HHTepHeT, noCTyn B 3JEKTPOHHYIO HH(POpPMALMOHHO-
00pa3oBaTeNIbHYIO CPENy YHUBEPCHUTETA.

12 MaTepuajibHO-TeXHUYECKOe oDecriedeHne 1isi 00yYyeHusl Mo JAUCIHU-

IJINHE
HJ'IaHI/IpyeMBIe IMOMCIICHUA IJIsI ITPOBCACHHA BCCX BUIO0B y‘IG6HOI>i ACATCIIBHOCTU

HaumenoBanme
Y4eOHBIX Tpe-
METOB, KYPCOB,
JTUCITUTITAH (MO-
JyJieit), MpaKTh-
KM, MHBIX BUJ0B

HanmeHnoBaHne OMEIIEHUH AJIS TPOBEJCHUS BCEX BUIOB YUeOHOM
JIESITeTbHOCTH, TIPElyCMOTPEHHOI YUeOHBIM ITAHOM, B TOM YHCIIE

Anpec (MeCTONOIOXe-
HUE) MTOMEIIESHUH ISt
MPOBE/ICHUS BCEX BH-
JTOB YUeOHOM JesITeNb-

HOCTH, TIPEIYCMOTpPEH-
HOU y4eOHBIM IIAaHOM

TOp, SKpaH);
nporpammHuoe obecrieuenne: Windows, Office.

TTomenienne Ne208 DJI, mocagodHbIX MecT — 28; IIomags —

70,4xB.M; yueOHast ayTUTOPHS IS IPOBEJICHNS YUEOHBIX 3aHATHH.

Ne . . (B cydae peanuzanuu
y4eOHOI fiesi- | MOMEIIEHHUS ISl CAMOCTOSATENIEHON paboTHI, ¢ yKa3aHUEM IepeuHs .
n/m . 00pazoBaTeNbHOM MPO-
TENBHOCTH, OCHOBHOTO 000pyIOBaHMUs, YI€OHO-HATIIATHBIX TOCOOUT .
rpaMMBI B CETEBOH
IPEIyCMOTpPEH- 1 MCIIOJIb3YEMOTO IIPOTPaAaMMHOTO 00ecTicueHHs
(hopme TOTOHUTENBHO
HBIX Y4eOHBIM
YKa3bIBaeTCSI HAUMEHO-
IuTaHoM 00pa3o-
. BaHUE OpTaHM3ALUH, C
BaTEILHOU TIPO- .
KOTOPOH 3aKITFOYCH
rpaMMbl
JIOTOBOD)
ABTOMaTH3UPO- TTomemenne Ne3 DJI, mocamounslx MecT — 100; mmomans — 350044, KpacHonap-
BaHHBIE CHCTEMBI | 129,5kB.M yueOHast ay IMTOpHS I NIPOBEACHUS y4eOHBIX 3aHATHH. | CKHii Kpaii, T. KpacHo-
yIpaBlieHUs TeX- | CHeNHaTu3upoBaHHas Mebenb(yueOHast 1ocka, yuebnas mebens); |map, yi. um. Kanuauna,
HOJIOTHYECKHUMH | TEXHHYECKHE CPEACTBA 00yUeHHs, HAOOPHI JEMOHCTPAIMOHHOTO 13
1 IpoLeccamu 000pyI0BaHUS B y4eOHO-HATTIAIHBIX TIOCOOMH (HOYTOYK, IPOCK-
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KOoHAMIMOHEp — 1 1T,
nmaboparopHoe 000pynoOBaHUE
(o6opynoBanue madboparopaoe — 11 mr.;
cTeHI 1abopaTOpHBIN — 5 mIT.;);
crenranu3upoBaHHast MeOenb(yaeOHas 1ocka, yaeOHas MeOenp);
TEXHUYECKUE CpeacTBa 00ydeHus], HAOOPbI JEMOHCTPALIMOHHOTO
000pyioBaHUs U Y4eOHO-HATIISAHBIX TOCOOMH (HOYTOYK, TPOCK-
TOp, 3KpaH);
nporpammuoe obecnieuenue: Windows, Office.

TTomemenne Nel104 DJI, momans — 13,1KB.M; MIOMEIEHNE IS
XpaHEeHU U MPOPUITAKTHISCKOTO O0CITYXIBaHUS yaeOHOTO 000py-
JIOBaHMS.
nmabopaTopHOE 000pyIOBaHNE
(ob6opymoBanue 1abopaTopHOE — 2 IIT.;
aHanmu3aTtop — 1 wT.;
noHomep — 1 mr.;);

TEXHHUYECKUE CPe/ICTBA 00yUEHUs
(My — 1 mr,;
9KpaH — 3 IT.;

MPOEKTOp — 2 LIT.;

KOMIIBIOTEp MIEPCOHATBHBIN — 3 mIT.).

Hoctyn x cetu «/IHTEpHET;

JlocTyT B 3I€KTPOHHYIO 00pa30BaTENbHYIO Cpely YHUBEPCHUTETA,;
nporpamMHoe obecriedenne: Windows, Office
ITomemenue Ne205 DJI, mocamounbix MecT — 28; TUIOMaIh —
87,3KB.M; IIOMEIIEHHE JUI CAMOCTOSATENIbHOM PabOThl 00yJaloINX-
csl.

TEXHHUYECKUE CPe/ICTBA 00yUYeHUs
(mpunTep — 1 mrt,;
3KpaH — 1 mrt.;
cereBoe obopynoBaHue — | mT.;

KOMIIBIOTEp MIEPCOHANBHBIN — 14 mT.);

Hoctyn k cetu «/IHTEpHET;

JlocTy B 3I€KTPOHHYIO 00pa30BaTENbHYIO Cpe/ly YHUBEPCHUTETA,;

nporpammHuoe odecrniedenue: Windows, Office COMPAS-3D
CrHenuaIn3upoBaHHast MeOesb(yueOHas MeOen).
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