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JIucr aktyanusanuu padoueii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
y4eOHOM roly Ha 3aceJaHuu Kageapbl ABTOMATU3UPOBAHHBIX CUCTEM YIIPABIICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii C.M.KHz[peeB

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanusanuu B 2023 - 2024
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl ABTOMaTU3UPOBAHHBIX CUCTEM YITPABICHHS

[Iporokonm oT 20 . Ne
3aB. kadeapoii C.M. AnnpeeB




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

HenssMmu ocBoenust ucuuiinibl  «lIpoekTupoBanue ammapaTHO- MPOrPAMMHBIX
KOMILIEKCOB CHCTEM aBTOMAaTH3AIlUW» SBILICTCS: TPUOOPETCHHE CTYACHTAMH KOMIUICKCHBIX
3HAHUW [0  HUCIHOJb30BAHUIO  COBPEMEHHOTO  WHCTPYMEHTapusi  MPOCKTUPOBAHUS
MIPOrpaMMHO-aNMapaTHBIX CPEJICTB I PEIICHHUs] 3a7a4 aBTOMATH3allMd W YIPaBJICHHS,
UCIIOJIb30BAaTh COBPEMEHHBIC METOJbI Pa3pabOTKU TEXHUYECKOro, HWH(POPMAIMOHHOTO |
AITOPUTMUYECKOTO OOECIeUEHUs CHUCTEM AaBTOMATH3allUd W YIPaBJICHUS, CTaBUThH 3aa4d
MIPOSKTUPOBAHUS ITPOTPAMMHO-AMIIapaTHBIX CPEJICTB aBTOMATHU3AIIMN U YIIPABIICHHUSI.

2 MecTo qUCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe1bHOI POrpaMMbl

Jucununnuua IIpoexkTupoBaHue amnmaparHo- IIPOrPaMMHBIX  KOMIUIEKCOB — CUCTEM
aBTOMAaTH3allMM BXOAMT B  4YacTb y4eOHOro miaHa (GOPMHUPYEMYHO  Y4YaCTHHUKaAMH
00pa30BaTeNIbHbIX OTHOLLIEHUI 00pa30BaTEIbHOM IPOTrPAMMBI.

Jnis  W3ydyeHus  JUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJCHUsA),
cOpPMHUPOBAHHBIE B PE3YIIHTATE U3YUECHUSA JUCHUIUINH/ IPAKTHUK:

CoBpeMmeHHbIe IPOOIEMbl TEOPUU YIIPABICHUS

TexHonorn4ecKkue KOHTPOJJICPHI U CPEACTBA AUCIICTUCPCKOT'O YIIPABJICHUS

VYyeOHasi - 03HaKOMUTENIbHAS IPAKTUKA

HcTopus 1 METO10JI0T Ul HAYKH M TEXHUKU B 00JIACTH YIPaBJICHUS

3Hanus (YMEHUsI, BIaJICHUS ), IOJYYCHHbIC MPH M3YYCHUU JAHHOW TUCHUIUIMHBEI OyIIyT
HEO0XO0IUMBI JUIsl U3yUSHUS UCHUILINH/TIPAKTHK:

[Ipou3BocTBEHHAs - HAyYHO-UCCIIEI0BaTeIbCKast paboTa

[{udpoBsie cucTeMbl yIIpaBIeHUS

ITonroToBKa K 3amuTe 1 Mpoleaypa 3allyuThl BBITYCKHOM KBaTU()UKALMOHHOM paboThI

IIpon3BOACTBEHHAS - IPOEKTHO-TEXHOIOTNYECKAs IIPAKTUKA

3 Komnerenuun odyuaromierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4eHH s

B pesynbrate ocBoeHMs AMcUUIUIMHBL (Monyisi) «lIpoekTHpoBaHWe ammapaTHO-
IPOrpaMMHBIX KOMIUIEKCOB CHUCTEM aBTOMAaTH3alMKW» OOydYaroluiics [oJKeH o0sajarh
CJIEYIOIIMMH KOMIIETCHIUSMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHA KOMIICTCHIIMH

[IK-1 CnocoGen ompenensiTe 000OIIEHHYIO KOHIICTIIIHIO MPOEKTa W BBHIOMPATh ONTHMAIbHYIO
cTpyKTypy npoektupyemon ACYTII

[K-1.1 Omnpenensier HOMEHKIATYpy MH(POPMALMOHHBIX U YIPABJISIOMINX CUTHAJIOB
aBTOMATHU3UPOBAHHOW CHCTEMBI YIIPABJICHHS TEXHOJIOTMUECKUM IPOLIECCOM

[1K-1.2 Bribupaer ontumanshHyto ctpyktypy ACY TII ¢ yderom TpebGoBaHMid K
HCIIOJIL3YEMOMY 00ECIIEYEHUTO

I1K-1.3 Pa3pabaThIiBaeT TeXHUUECKOE 3aaHne Ha pa3paboTky npoekta ACY TII




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCHUIINHBI (MOIYJIS)
OO0mast TpyJ0eMKOCTh JUCIHILTUHBI COCTaBIIsIeT 16 3aueTHBIX enuHuIl 576 akaa. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas padora — 152,5 akan. yacos:
—aynutopHas — 144 akan. 4acos;

— BHeayauTopHas — 8,5 akaj. 4acos;

— camocTosTenpHas padota — 352,1 aka. yacos;
— B (JOpMe MPaKTHIECKOM MOATOTOBKU — 12 akaJ. yac;
— MOJTOTOBKA K dKk3ameHny — 71,4 akaz. yac

®opma aTTeCcTalUH - 3K3aMEH, KypPCOBOI ITPOEKT

KOMIIJICKCHI

AynutopHast 3 =
o | KOHTaKTHAA pabora E E dopma TeKyLIero
Paznen/ tema § (B axan. yacax) E e Brx . KOHTpOJIA Kon
J— : S O|caMoCTOATENLHOM | YOIEBACMOCTH H || o o oy
@) g £ padoThI MIPOMEKYTOUHOM
ek, 71a0. |mpakT. S aTTecTALH
3aH. | 3aH. | O &
1. Cucremsl MIPOMBIIUIEHHOMN
ABTOMAaTH3ALHH
CaMocToATenbHOE
n3y4YeHUe
yueOHoit
1.1 Crpykrypa cuctemsr ACY TTHTEPATYPEL .
TI Vposnn CTPYKTYPBL. MOJATOTOBKA K | YCTHBII ompoc uno TIK-1.1,
2 | 221 8 J1a00paTOPHBIM nabopaTopHO TIK-1.2,
OcHoBHbIE TOHATHUSA u
3aHATHSM. pabote Nel IK-1.3
OIpeeNeHHs
Odopmienne
oT4era o
nmabopaTopHOit
paborte.
CamocToaTenbHOe
n3y4YeHUe
yueOHOM
JIUTEPATYPHI,
1.2 HopmaTHBHBIE JOKYMEHTHI MOATOTOBKA K | YCTHBIH omnpoc mo
Ha pazpabotky ACY TII. Dtansi| 2 2 | 221 8 abopaTopHBIM | J1abGopaTOpHOIL MK-1.3
npoexTupoBanus ACY 3aHITHSIM. pabote Ne2
Odopmienue
oTyera o
71a00paTOpHOI
pabore.
CamocTosTenbHOe
U3ydeHHe
yueOHOM
13 JlokasnbHble KOHTypa JIUTEPATypHl,
perymupoBanusi.  TexHHYecKas MOATOTOBKA K | YCTHBIH omnpoc mo K-1.2
CTPYKTypa KOHTYypa. 2 | 221 8 11a00paTopHBIM nabopaTtopHoOi K- 1' 3’
CrtpykTypHas " 3aHATHSIM. pabote Ne3. '
(yHKIMOHAIbHAS CXEMa Odopmienue
oTyera o
nabopaTtopHO’
paborte.
Uroro no pazneny 6 | 6/6U 24
2. JlatTdukd W W3MEPUTEJIbHbIC




CaMOCTOSITEIbHOE

H3y4deHHe
y4eOHoM
JIUTEPaTyphl
21 Mertponoruyeckne PaTyphI, .
XAPAKTEpHCTHKI ATHHKOB MOJTOTOBKA K | YCTHBIH omnpoc mo
P ) 221 8 n1abopaToOpHBIM nabopaTopHO TK-1.1
Knaccudukamuss mo  obOmactu
3aHATHSIM. pabote Ne4.
MPUMEHEHHUSL.
Odopmienue
oT4era o
nabopatopHoOn
paborte.
CaMmocrosTensHoe
n3y4yeHue
y4eOHoM
JIATEPaTypHI,
2.2 Knaccudukanus IaTIYNKOB MOJIrOTOBKA K | YCTHBIN onpoc 1o
Mo TPHUHIUIY (HOpMHUPOBAHUS 221 8 J1a00PaTOPHBIM nabopaTopHOi TIK-1.1
CHUTHaJA. 3aHATHSIM. pabote Ne5
Odopmnenue
oTyera o
nabopaTtopHOn
paborte.
CamocrosTensHoe
U3yUYCHHE
4eOHOM
2.3 Tlonsatne u CTPyKTypa y
JIUTEPaTypBhI,
U3MEPUTEIHHOTO  KOMILIEKCA. .
MOATOTOBKA K | YCTHBIHN ompoc 1mo
Hcnons3oBanue N TIK-1.1,
221 23,1 | mabopaTopHBIM nabopaTopHOi
U3MEPUTENBHBIX  KOMIIJIEKCOB IK-1.2
3aHITHSIM. pabote Ne6
JUIT U3MEpeHHs KayeCTBEHHBIX
apaMeTpoOB MPOAYKIIUH Odopmerne
P POB POy oTyeTa 1o
nmabopaTopHOit
paborte.
Hroro no pazaeny 6/611 39,1
3. TMoacucremsl cbopa u 00pabOTKH
UHpOpMaIH
CamocrosTenpHoe
U3yUYCHHE
yaeOHOU
3.1 Texuuueckue cpeiacTBa JIUTEPATYPBHI,
coopa wuHpopmanuu. IloHsATHS MOATOTOBKA K | YCTHBIHN omnpoc 1mo K-1.1
MOJIyJell BBOAA BBIBOJA, UX 4/41 10 | maGopaTopHbIM nabopatopHoi K 1' 3’
KJIaCCU(UKAIHS, CXEMBI 3aHITHSM. pabote Ne7 '
MOAKITFOYCHHUS BHEITHUX HETEH. Odopminenue
oTyera o
71a00paTOpHOI
pabore.
CamocTosTenbHOe
U3yUYCHHE
3.2 Tlepenaua Y N .
yueOHO#t Y CTHBIH ompoc o
MH()OPMAIIOHHBIX CUTHAJIOB 10 . IK-1.1,
4/41 10 JIUTEPATYPHI, nabopatopHoi
muHUSIM  cBsi3n.  KomupoBanue TIK-1.2
MOATOTOBKA K pabote Ne8
CUTHAJIOB
71a00PaTOPHBIM
3aHITUSIM
CaMmocrosTensHoe
H3y4eHHe
yueOHOM
JIUTEPATyphL
3.3 Hudpossie CHUCTEMBI PaTypEL, .
MOATOTOBKA K | YCTHBIH ompoc 1o
nepeaavyn UH(POPMALIUH. . IK-1.1,
N 4/41 10 | maGopaTtopHBIM nabopaTtopHoi
Wutepdeiicel, knaccubuxanus TIK-1.2
3aHATHSM. pabote Ne9
TI0 TIPH3HAKaM
Odopmnenue
oT4era no
nabopaTtopHoOn

paborte.




CaMOCTOSATEILHOS

3.4 TloHATHE KOHTpPOJUIEPOB H3yYCHHE
BHEITHUX YCTpPOMCTB. y4eOHoM YceTHBIN onpoc 1o
o IK-1.1,
AJTrOpUTMBI paboThI 1 | 421 10 JIUTEPATYPHI, nabopaTopHO TK-1.2
KOHTPOJIIEPOB BHEIITHUX MOJITOTOBKA K padote NelQ '
YCTpPOHCTB. 11a00paToOpHBIM
3aHATHSIM
Hroro no pazgeny 4 |16/141 40
4. MicionHUTENbHBIE YCTPOCcTBa
CamocrosTensHoe
n3y4yeHue
4.1 Knaccuduxanus yueOHoM YceTHBIN onpoc 1o
UCTIOJIHUTEIIBHBIX YCTPOUCTB MO 1 | 4/41 10 JTUTEPATYPHI, nabopaTopHO TK-1.1
BUJly DHEPIUU MOJrOTOBKA K pabote Nel 1
11a00paTOPHBIM
3aHATUSIM
4.2 Knaccudukarust CaMocTosITepHOE
UCTIOJIHUTEJIBHBIX YCTPOUCTB MO U3yUYCHHE
MIPUHLIAITY YIIPaBICHUS. yueOHO# YcTHBIN onpoc 1o
o IK-1.1,
IIpumepst MIPUMEHEHUS 1 | 421 10 JIUTEPaTypHl, nabopatopHoi MK-1.2
UCTIOJIHUTEIBHBIX YCTPOHCTB H MOJITOTOBKA K pabdote Nel2 '
(hopMHpOBaHUE  YIPABISIOMIMX 11a00paTopHBIM
CHTHAJIOB JUISl KX YIIPaBJICHUS 3aHATHSM
Hroro no pazaeny 2 | &6 20
Hroro 3a cemectp 18 [36/321 123,1 JK3aMeH
5. HudpopManuoHHO-yIpaBisIomIne
CHCTEMBI
CamocToaTenbHOe
n3y4YeHHUe
yueOHoit

JIATEPATyPHI
5.1 CtpykTypa uHGOPMALHOHHO PaTYPEHL, o

MOATOTOBKA K | YCTHBII ompoc 1o
YIPABISIOUINX CHUCTEM. N TIK-1.1,

2 6 12 | nmabopaTopHbIM nabopaTopHO
OYHKINH 3I€MEHTOB BXOISIINX TIK-1.2
B CTPYKTYDY 3aHATUSIM. pabote Nel3
Odopmienne
oTYeTa 1o
nabopaTtopHOH
pabore
CamocTosTenbHOe
U3yUYCHHE
yueOHOM
52 [MocrienoBaTeIbHOCTD [ATCPATYPHL, .

MOATOTOBKA K | YCTHBIH omnpoc mo
npeoOpa3oBaHMs CUTHAJIOB W N IK-1.1,
(bOpMUpOBAHUE  YTPABIAIONIX 2 6 18 | maGoparopHbiM | JsabopaTopHON K-1.2

. N 3aHITHSIM. pabote Nel4 '
BO3IEHCTBHI
Odopmienue
oTyera o
71a00paTOpHOI

paborte.




CaMOCTOSITEIbHOE

H3y4deHHe
y4eOHoM
JIMTEPaTypBhl,
i;)amepﬂ?;j;m 3ner1)v?::f;z MOATOTOBKA K | YCTHBIM onpoc j‘[o TIK-1.1,
4 32 | mabopatopHbIM nabopaTopHO TK-1.2,
MHOPMALIONHO-YIPABIAIONIIX 3aHATHAM. pabote Nel5 IK-1.3
cnerem Odopmienue
oTyeTa 1o
nabopatopHoOn
pabote
HWroro mo pasneny 16 62
6. TIpOMBIIIUICHHBIE KOHTPOJLIEPHI
CamocrosTensHoe
U3yUYCHHE
6.1 Tumer w®W  CTPyKTypa HH};:Z?T{;SH ’
iiih;zﬁ?)z;ii?oxpﬂmx MOATOTOBKA K | YCTHBIHN ompoc o
KOHTPOILIEPOB. 8 20 | maGopaTopHBIM nabopaTopHOi TIK-1.1
3aHATHSIM. pabote Nel6
TexHONMOTHYECKHE SI3BIKH Odbopmerne
MPOTPaMMHUPOBAHUS oTUeTA 110
nabopaTtopHOr
paborte.
CamocTosTenbHOe
n3y4YeHue
yueOHOit
JATEPaTypHl,
6.2 CrpykTypa ¥ NPHUHIUIBI MOJArOTOBKA K | YCTHBIH onpoc 1o K-1.1
paboThl  MHKPOTIPOIECCOPHBIX 6 18 | mabopaTopHbIM nabopaTopHO HK-ll 2’
CHUCTEM YIPaBICHUS 3aHITUSIM. pabdote Nel7 '
Odopmierne
oT4era o
nmabopaTopHOit
paborte.
CamocrosTenpHoe
U3yUYCHHE
yaeOHOU
6.3 Tlopsmox dopmMupoBaHuUs [TATCPATYPHL, .
YHDABIAIONIHX A/FOPHTMOB  Ha MOATOTOBKA K | YCTHBIN ompoc o
4 15 | naGoparopHbiM | JsabopaTopHOH MK-1.3
SI3BIKAX TEXHOJIOTHYECKOTO SASTHSM, paoe Nel8
MPOTPaMMHUPOBAHUS Odpopmrcrrie
oTyera o
71a00paTOpHOI
pabore.
HWroro no pazaeny 18 53
7. TlporpaMMupoBaHre W HACTpPOMKa
peryisTopos B ITJIK
CamocrosrenbHoe | Y CTHBIH 0onpoc 1o
7.1 Tunel peryJsTopos. 18 U3yUYCHHE TeMe MK-1.2
Jlornueckoe ynpasneHnue yueOHOM «Jlormgeckoe '
JIUTEPATYPBI PETyINpPOBaHNE)
CamocrosTensHoe
H3y4deHHe
yueOHOM
JIUTEPATyPBhI,
1.2 PopmHposanue MOATOTOBKA K | YCTHBIH OIpoc 1o
HETPEPBIBHBIX PETYJSTOPOB C . IK-1.1,
HOHONb30BAHIEM 6 18 | mabopatopHbIM nmabopaTopHOH TK-1.2
3aHATHSM. pabore Nel9
MPOMBIIIJIEHHBIX KOHTPOJUIEPOB Otboperte
oTyeTa 1o
nabopaTtopHoOn

paborte.




Uroro no pazneny 4 | 6 | 36 |
8. I[IpoMbIIIIICHHBIE CETH
CamocrosTensHoe
n3y4yeHue
y4eOHoM
8.1 Bupapl, XapakTepHUCTUKU H JIUTEPATYPHI,
obnactu MPUMEHEHUS MOJATOTOBKA K | YCTHBIH omnpoc mo MK-1.1
MPOMBIIIICHHBIX ceTeid. [Ipumep 4 4 18 | maGopaTopHbIM nabopaTopHO HK-ll 2’
paboOThl  acCHHXPOHHOH  CeTH 3aHIATHSIM. pabote No20 '
nepenayy JaHHBIX Odopmierne
oT4era o
nabopatopHoOn
paborte.
CamocrosTensHoe
. U3yUYCHHE
8.2 Tlomstne wuHTepdeiica u Y N
yueOHOM
MPOTOKOJIAa Tepeladdl JaHHBIX.
JIUTEPaTyphI,
Mogens  OSl.  Peanuzanus .
MOATOTOBKA K | YCTHBIHN ompoc 1mo
Mozenu OS| B mpOMBIIIICHHBIX N TIK-1.1,
2 4 15 | maGopaTopHBIM nabopaTopHOi
CeTAX pa3HBIX BHUJOB. IMPUMEP TIK-1.3
3aHATHSIM. pabote Ne21
peanmzanmu  monmenu  OSl B
. Odopmienue
MPOMBIIIICHHOM ceTH oTaeTa 1O
MODBUS. N
nabopaTtopHOn
pabote
Hroro no pazaeny 6 8 33
9. YenoBeKko-MallIHHbIE HHTEP(DEHCH
9.1 Tlonstue, cTpyKTYpa H YcerHbIl onpoc 1o
’ PYKTYP CamocrosTensHoe P
npuHOUIE  TocTpoenuss HMI. TeMe
Onementsl HMI.  TIpuHuMIBI 2 10 H3YHCHHE «Buzyanuzanus TK-1.1,
' y4eOHOi . TK-1.2
BU3YyaJIN3alUI TEXHOJIOTHIECKON
. JATEPATypHI
TEXHOJIOTHYECKOH MH(pOpMaIUu UH(OPMAIUN
CamocTosaTenbHOe
n3y4YeHUe
yueOHOit
JATEPaTypHl,
9.2 CrpykTypa M Ha3HauCHUE MOJArOTOBKA K | YCTHBIH onpoc 1o
. TK-1.1,
SCADA cucrem. ®DyHKIHOHAI 4 6 12 | nmabopaTopHbIM nabopaTopHO
MK-1.2
snementoB SCADA cuctem 3aHATUSIM. pabote Ne21
Odopmienne
oTYeTa 1o
nabopaTtopHOH
paborte.
CamocTosTenbHOe
U3yUYCHHE
yueOHOM
JIUTEPATypHI,
9.3 Peanuzarus APM MOATOTOBKA K | YCTHEIH OIpoC 1o TIK-1.2,
omeparopa 1O  3aJaHHOMY 2 6 23 | naGopaTopHbIM | sabGopaTOpHOIL [K-1.3,
TEXHOJIOTHYECKOMY MTPOLECCY 3aHITHSIM. pabote Ne22 IIK-1.1
Odopmienue
oTyera o
71a00paTOpHOI
paborte.
Hroro no pazgeny 8 12 45
HWroro 3a cemectp 30 60 229 9K3aMeH,KII
9K3aMeH
Hroro no aucumruinie 48 196/321 352,1 N
KypPCOBOH NPOEKT




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

Jns  peanu3anuu  NPEIyCMOTPEHHBIX BHUJOB  yueOHOM paboTBl B KauecTBe
00pa30BaTeNIbHBIX TEXHOJIOTUI B IpenojaBaHuM AUCLHUILIMHBL «IIpoexTupoBaHue ammaparHo-
IPOTPAMMHBIX KOMIUIEKCOB CUCTEM aBTOMATU3ALIUI HCIIOIb3YIOTCA:

TpaauumonHele 00pa3zoBaTeNbHbIE TEXHOIOIUN — UH(OPMAIMOHHAs JIEKLUs (BBOJIHYIO
JIEKLUIO, I/I€ JAET IEPBOE MPECTABICHUE O MPEAMETE U 3HAKOMCTBO CTYJIEHTOB C Ha3HAYEHUEM
U 3aJlayaMy Kypca); JEKIUN — KOHCYJIbTAlH, U3JI0)KEHUE HOBOI'O MaTepuana COIPOBOXKAAETCS
MIOCTAaHOBKOH BOIIPOCOB M JIUCKYCCHEH B MOMCKaX OTBETOB Ha 3TU BOMPOCHI; JTaOOpaTOpHBIE
paboTHI.

TexHonoruu npoGieMHOro oOyudeHHs — MPOOJIEMHBIE JIEKIIUU SIBISIETCS Pe3yJIbTaTOM
YCBOEHMsI TOJIY4YeHHOW MHGOpMAIMM IOCPEACTBOM IIOCTAHOBKM IIPOOJEMHOIO BOMpoca U
IoMCKa IyTeH €ro pelieHus; JadopaTopHble pabOThl € MCIONB30BAHUEM IPOOJIEMHOTO
o0yuyeHHe, KOTOPOe 3aKII0YaeTCs B CTUMYJIMPOBAHNYU CTYACHTOB K CAMOCTOSITEIIbHON «100BIYE»
3HAHUH, HEOOXOTUMBIX JIJIsl PEUICHUsI KOHKPETHOM POOIeMBI.

HNHbopMalMOHHO-KOMMYHHUKALIMOHHbIE 00pa30BaTeNbHbIE TEXHOJOTMM — B  XOJIe
NPOBEICHUS JIGKIMOHHBIX 3aHATHHA IPEIyCMaTPUBACTCA HCIOJIB30BAHWE DIIEKTPOHHOTO
JIEMOHCTPAIlMOHHOI0 MaTepuana (JeKIUH-BU3yalln3allui), UCIIob30BaHue MHTepHET pecypcoB
JUTS TIPOMEKYTOUYHBIX aTTECTALMI U TPOBEPKH OCTATOYHBIX 3HAHUH

JIeKIMOHHBIN MaTepuan 3aKkperuiseTcss B XoJie JIabOpaTOpHBIX paboT, Ha KOTOPBIX
BBITTOJIHSIOTCS TPYTIIIOBBIE WIIH HHIMBHUIYaJIbHBIE 3aJJaHUS 110 TPOICHHON TeMe.

JIaGopaTopHble 3aHATUS NPOBOJATCS B HHTEPAKTUBHON (OpME C HCHOIb30BAHHUEM
CJICAYIOUINX METOJIOB HHTEPAKTUBHOTO O0yUCHHS:

aKTyaJqM3alus T[103HABaTEeJIbHOM JESATEeIbHOCTH YYalIUXCS MyTeM MOOYXXAEHUsS K
OCMBICJICHHIO JIOTUKH ¥ TIOCIICOBATEIFHOCTH TIPOBEACHHUS HAayYHOTO WCCIEAOBAaHUS, K
BBIJICJICHUIO B HEM TIJIaBHBIX M HauOoJsiee CYIIECTBEHHBIX 3TalloB; MPH 3TOM OIpeNeNseTcs
KOHEYHasl 1IeJTb MCCIICJOBAHMSI, a IyTH €r0 MPOBEIACHUS U (POPMBI MPEACTABICHUS pe3yiIbTaTa
oOyyaromuiics BEIOMpaeT cam;

OTCYTCTBHUE KECTKO PErJaMeHTHPOBAHHOTO MOPsKa BBIOJIHEHUS paboThI 10 00paboTKe
OKCIIEPUMEHTAIBHBIX JaHHBIX, KOTJIa CTYyIEHT ONEepPUpPYeT BCIOMOTATeNbHOW MHQOpManueil o
crioco0ax MOMCKa HEOOXOAMMBIX MPOTPAMMHBIX CPEICTB, (YHKIMH, MPOTOKOJIOB Mepenauu U
00paboTKH 1aHHBIX, YTO BbIPA0ATHIBAET CIIOCOOHOCTH K MTO3HAHHUIO;

IIPU IOCTAHOBKE U aHAJIM3€ PE3yJIbTaTOB UCCIEAOBAHMS [T JOCTHXKEHHSI TOCTABIEHHBIX
neneil oOydvaromuecst JTOJDKHBI JIelaTh CPaBHEHUS, CONOCTABIISATH HOBBIE (DAKTHI, MPHUEMBI
UCTOJIb30BaHHbIE JIPYTMMHU YYaCTHUKaMM TpYIIbl, oOpamaTb BHUMaHWE Ha TPUYUHBL,
BBI3BIBAIONIME TO WM WHOE SBJICHHE W OBITh CIIOCOOHBIMH MPOJEMOHCTPHUPOBATH
WH/IMBUIYaIbHOCTh CBOETO MOX0/1a K PELICHHUIO 3a/1a4H;

MPOBE/ICHUE 3aHATHI B (hopMe MOKMCKa MPUYMH JOMYIIEHHBIX OMIMOOK TPU MPOBEACHUU
UCCIIEIOBaHMs, MPUYUH HECOBMAJIEHUS PE3yJbTaTOB C MOJYYEHHBIMH JPYTMMHU TpyNIaMu
o0yJaromuxcs, moOyXICHHE K CTPEMIICHUIO HaXOAUTh U YCTPAHSTh UyKHE U CBOH OIITHOKH.

CamocrodarenbHas paboTa CTUMYJIHUPYET CTYAEHTOB K CaMOCTOSITENIbHOW MpopaboTKe B
Ipolecce BBINOJHEHUS paboT, a Takke B IpOlEecce MOATOTOBKM K YCTHOMY OIpOCY,
TECTUPOBAHUIO U UTOTOBOM aTTECTAIUH.

6 YueOHO-MeTOAUYECKOE 00eciedeHHEe CAMOCTOSITeJIbHOH PadoThl 00yYarouIuxcst
[TpencraBneno B mpuioxeHun 1.

7 OueHOYHBIE CPeACTBA /sl IPOBeeHHs POMEKYTOUHOI aTTeCcTAllUN
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYecKOEe U HH(POPMALIMOHHOE 0O0ecnevyeHue TUCIUIIUHBI (MOTYJIs1)
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MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOG o0OecrieueHume JUCIHHUIIIIMHBI BKJIIFOYACT:




VYyeOHBIC ayIUTOPUH ISl MIPOBEIACHUS 3aHATHH JEKIMOHHOTO THNA (MynbTUMEINITHBIC
CpeZCTBa XpaHEHHsI, TIEpeIavun 1 IPEACTaBICHUS HH(OPMAIINN)

VYyeOHasi ayquTOpusi [JIsl MPOBENCHUS NMPAKTHUUECKUX 3aHSATHI: KOMIIBIOTEPHBIM KIacc
(Ilepconanpubie koMubioTepbl ¢ makerom MS Office, Beixogom B MHTEpHET M C IOCTYIOM B
3NEKTPOHHYIO HH(POPMALIMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCUTETA)

[Tomemienus st caMmocTosTeNnsHON padoThl oOyuatommxcs ([lepconanbHbIe KOMITBIOTEPHI
¢ makerom MS Office, Bbixomom B MHTepHET ¥ ¢ JOCTYIOM B 3JCKTPOHHYIO
WH(OPMAIIMOHHO-00Pa30BaATEIBHYIO CPEly YHUBEPCUTETA)

VY4eOHble ayqUTOPUM Ui TPYIIOBBIX W HWHIUBUAYAIbHBIX KOHCYJIbTAIMM, TEKYLIETO
KOHTPOJIA ¥ IPOMEXKYTOUHBIX KOHCYJIbTauH ([{ocka, My IbTUMETUNHBIN TPOEKTOP, IKPaH)

[lomemenne s XpaHeHHssT W OPOPUIAKTHUECKOTO  OOCIyXHBaHHUS  y4eOHOTO
o0opynoBanus (CTeaxxy 115 XpaHeHus1 y4eOHO-METOIUYECKUI TOKyMEHTALIUN )

VYyeOHast ayauTopusi Al MPOBEACHUS MPAKTUYECKUX 3aHATUN U JaOOpaTopHbIX padoT:
7a00paTopus aBTOMATU3AllMA TEXHOJOTHYECKHX IPOLECCOB M MPOM3BOACTB ( J1a0OpaTOpHBIA
cren] «[Ipombiennsle qaturku remneparypsb», [IJ[T-CK + komnbproTep ¢ npeaycTaHOBIEHHBIM
I1O ot uzroroBurens; nadopatopHslii creH] «IIpomelnuiennsle naTuuku gasinenus», [1J1-CK +
KOMIIBIOTEP C HpeaycTaHoBiIeHHbIM [IO OT M3roTroBUTENs; MNPOrPAMMUPYEMBIA JIOTMYECKUI
koutposutep ITJIK-Siemens S7-300 + woyTOyk ¢ mpeayctaHoBieHHbIM [1O OT HM3roTOBHTEINS,
naboparopubiii creHa «OcHOBbI aBTOMatuku», OA-MP; mnporpammupyembslii JOTHYECKUi
KOHTpOJUIEp C pacnpeneneHnoi nepudepueit Simatic S7-400)



Ipuiaoxkenne 1

Y4yeOHO-MeTOANYeCKOE 00ecTeYeHHe CAMOCTOSITeIbHOI padoThl 00y4yaromuxcst

ITo mucuurumae «IIpoexkTupoBaHue anmnapaTHo- IPOrPaMMHBIX KOMILIEKCOB CUCTEM
aBTOMaTHU3alMKW» NIPEelyCMOTPEHA ay IMTOPHAS U BHEAYIUTOPHAs CAMOCTOSATENIbHAS paboTa

oOyyarouuxcsi.

AynuTOpHas caMOCTOsATENIbHAs paboTa CTYJEHTOB MPEAI0JIaraeT BHIIIOIHEHNE
71a00paTOPHBIX PadOT M OTUET IO MOJyUYECHHBIM pe3yJIbTaTaM, a TAKXKe YCTHBINA OMPOC O HOPSIIKE
BBINOJIHEHUS JJAOOPAaTOPHBIX PA0OT, IOJIyYEHHBIM YMEHHSM U HaBbIKAM.

Ilpumepnsle 6onpocel 014 yCmH020 ORPOCA RO 6bINOJIHEHHBIM RPAKMUYECKUM PAdomam

Tema 1abopaTopHoii padoThI

Bomnpoce! ist yCTHOTO onpoca

1. IIpoexkTupoBanue u
UCCIIeIOBaHHE PA0OThI CUCTEM

1.  Cratuueckass  XapakTEpUCTHKA  JIBYXIO3ULIMOHHOI'O
perymsropa
2. Kakue HacTpoWKHM UMEET ABYXIO3UIIMOHHBIN perynsarop?
3. Kakue mnapameTppl IEPEXOAHOrO IPOLECCA MOXKHO
KOPPEKTUPOBATH HaCTPOMKOMN JBYXITO3ULITHOHHOTO
peryastopa?

JIBYXIIO3ULIHOHHOT'O 4. CTpyKTypHas cXeMa C JIByXIIO3ULIMOHHBIM PETYJIATOPOM
pEryJINpOBaHMUS 5. Kakumu Ka4eCTBEHHBIMH IOKa3aTEJIIMH XapaKTepU3YETCs
MIEPEXO/IHbIM Ipolecc B KOHTYpE C 2-X IO3MIMOHHBIM
perymnsitopoM?
6. Martemaruueckas GYHKIOUS ~ JABYXIO3UIIMOHHOTO
peryssitopa
1. Buzpl craTu4ecKux XapakKTepUCTHK TPEXIMO3UIIMOHHBIX
peryisiTopos?
2. Kakue napameTpbl HACTPOMKHN UMEET TPEXTTO3ULIMOHHBIH
perymstop?

2. I[IpoexktupoBanue u
HCCJIeI0BaHNE pabOTHI CUCTEM
TPEXIO3UITUOHHOTO
peryJIMPOBAHHUS

3. Buzibl TpeXmo3uMOHHBIX PEryasaTopoB. Yem oTinyaroTcs
nepexoHble npoueccel B Pc u P perynsaropax

4. IlosicHuTe NpUHIMI pabOThl UMITYJILCHOTO
KOMMYTHPYIOLIETO ycTpoiicTBa. Kakue noaoxuTenbHbIe
CBOICTBa MPHOOPETAET CUCTEMA C TPEXTIO3UIIMOHHBIM
perymnsitopoM u UKVY?

5. Onpegenure 1o rpaduKy MEPEexoTHOTO MpoIecca
rapaMeTpbl HACTPOUKHU TPEXITO3ULIMOHHOIO PETYIATOpA

6. Kak BIurOT mapaMeTpbl HACTPOMKH 3X MO3UIMOHHOTO
peryssiTopa Ha BUJ IEPEXOAHBIX MPOLIECCOB?

7. Kakue BUIbI IEPEXOAHBIX MTPOLIECCOB MOTYT OBITh
IIOJIy4YEHBI B CUCTEME C 3X MO3ULIMOHHBIM PETYJIATOPOM?

8. I[IpuBeauTe anropuT™ 3X MO3ULMOHHOTO PETYJINPOBAHUS

3. IlpoextupoBanue u
UCCIIEIOBaHUE PAOOTHI CUCTEM C
TN/ perynsitopom

1. ITosicaure cTpykTypy crannaptaoro [IU]] perynsaropa.
3anumure neperaTouHyIo (GPyHKIUIO?

2. ®U3UYECKU CMBICI MTAPaMETPOB HACTPOMKHU CTaHAAPTHOTO
I[N /I-perynsropa.

3. Buasl nepexoaHbIX mpoieccoB B KoHType ¢ [T ]]
peryisTopoM

4. 3anumuTe MaTEMaTUYECKYIO0 MOJIENTb KOHTYpa
perynupoBanus ¢ [IN]] perynsaropoM u 00beKTOM €
CaMOBBIPABHUBAHHUEM
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5. biiok cxema pa6otsl anroputma [IM]J] perynsaropa ¢ UM
IIOCTOSIHHOM CKOPOCTH

6. [losicuute crpykTyphyto cxemy [IU]] perynaropa Ha
IpUMepe CTAaHJAPTHOTO PEryIsITOpa U3 ONOIMOTEeKN
KOHTPOJIJIEPOB ceMeicTBa Simatic

7. IlosscHUTE MAaTEMATUYECKUI CMBICI HACTPOWKH PETYIATOPA.
[TosicHuTe HaCTpOWKY Ha MOAAJIbLHBIA U CHUMMETPUYHBII
ONTUMYM

8. Uem otimmuaercs [TU]] perynsrop, paboTaromuii B mape ¢
UM nocrosinHoM ckopoctu ot [T1]] perynstopa,
paboTaroIiero B mape ¢ nponopuroHaIbHbM Y ?

4. UccnenoBanue
XapaKTEPUCTUK MTPOMBIIUICHHBIX
ATYUKOB JIaBJICHUS

1. [TpuBenuTe KIacCUPUKAIUIO JATYUKOB AaBICHUS
JKUJIKOCTH U Ta3a’?

2. Ha xakux npuHIunax paboTaroT JaTYMKU AaBJICHUS,
pacmoioKEHHbIE Ha TAOOPATOPHOM CTEHE?

3. CTpyKTypa UHTEJUIEKTYaIbHOTO JaTYUKa JaBICHUS?

4. Yto SIBASICTCS YyBCTBUTEIHHBIM 3JIEMEHTOM B JaTUUKAX
napieHus Tuna Metpan-150117?

5. Kakyro cxeMy MOAKIIFOYEHUS UMEET YyBCTBUTEIbHBIN
AIIEMEHT JaTYMKa AaBIIEHUS TEH30METPUYECKOTO TUTIA?

5. UccienoBanue
XapaKTEPUCTUK MPOMBIIIIJIEHHBIX
JIaTYUKOB TEMIIEPATYPBI

1. Kakue ¢uznueckue NpUHIUIBI HCTIOJIB3YIOTCS JUIS
M3MEpEHUS TEMIIEPATyphl B IPOMBIIIJIEHHBIX arperarax?

2. Kakue craniapTHbIE TUIIBI TEPMONAP HCIIOJIb3YIOTCS JUIs
nu3MepeHus remmneparypsl Boime 1000C

3. B xakom TemnepaTypHOM Jquana3oHe padboTaroT
TEPMOMETPHI CONTPOTUBIEHUS rpaayrupoBok SOM u 100M

4. TlpuBeaure cxeMy HOJKIIOUYEHUS TEPMOMETPOB
COTPOTUBIICHUS

5. 3anumuTe QyHKIMIO MOCTOBOW CXEMBI TPOMEKYTOUHOTO
npeoOpaszoBaress 111 TEPMOMETPOB CONIPOTUBIICHHUS

6. Uto Takoe HOMUHAJIbHAsI CTaTUYeCKast XapaKTepUCTHKA?
Kak omnpeneiauTs norpemHocTb HOMUHAIbHBIX
CTaTUYECKHUX XapaKTEPUCTUK TEPMOIIap U TEPMOMETPOB
CONPOTHUBIICHUS?

6. UccnenoBanue
XapaKTePUCTHK MPOMBIIUICHHBIX
JATYUKOB pacxojia

1. Kaxue ¢pusnyeckue npuHIUIBI HCHIOIB3YIOTCS B
YYBCTBUTEIHHBIX 2JIEMEHTAX MPOMBINIICHHBIX JaTYUKOB
pacxona?

2. [Tosicaute paboTy JaTUYMKOB pacxojia Mo mepemnamy
aBJICHUS?

3. [osicHuTe paboTy yIABTPA3ByKOBOT'O JaTYMKA Pacxo/a.

4. Kak npoBecTH 3KCIEpUMEHT 110 ONpeAeICHUI0
MOTPEUIHOCTH IaTYUKOB pacxoja’?

5. Kakne ocoOeHHOCTH TPUMEHEHHUS JaTYMKOB pacxoja
0 Tiepemnany AaBiIeHUs?

6. Uto Takoe rupaBInue€CcKOe CONPOTUBICHNUE TUHUM?
Kak MOXXHO U3MEHHUTH THIPABIMYECKOE COTPOTUBIICHHE
JIMHUU Ha cTeHne?
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7. Pa3zpaboTka u uccienoBaHue
ACY naBnenus Ha 0a3e

[T /I-perynsitopa OBEH
TPM-210

1. IlpuBenute cxemy noakiroueHus perynsitopa OBEH B
JIOKQJIbHBIN KOHTYp PEryJIMPOBAHUSI JaBICHMUSL.

2. Kak 3amars Hactpoiiku [IN/] perynsaropa B OBEH
TPM-210?

3. Kak ¢popmupyeTtcs ynpapisioniue UMIyJIbChl B
IIHEBMoOpacIHpeaenuresne?

4. Kak ycranoButb tur peryistopa B OBEH TPM-2107?
5. Kak npousBecTu HacTpoiiKy uHTep(heHCHOro KaHasia B
OBEH TPM-2107?

6. Kak npousBectu HacTpoiiky perynsitopa OBEH TPM-210
JUTSI TIOJTyYeHHUSI [IEPEXOTHOTO MpoIecca 3alaHHOTO
KayecTna?

8. Pa3paboTka u ucciaenoBanme
ACY Ttemneparypsl Ha 0aze
perynsaropa Tepmomar 25K 1

1. Kak ycranoButh I peryistopa B Tepmogat 25K 17
2. Kak u3MeHUTh 3HaK CTaTUUECKON XapaKTEepUCTUKU B
Tepmopnat 25K17?

3. Kak 3amatp HacTpoiiku peryistopa B Tepmonar 25K17?
4. CKOJIBKO BXOJIOB JJIsl IOJKJIIOYEHMSI TaTYUKOB
temneparypsl umeet Tepmoaar 25K17?

5. Kak u3mMeHuTh KaHall KOHTPOJI TEMIIEPATYPHI B
perymnsitope?

9. Pa3paboTka u uccieqoBaHue
ACY pacxona Ha 6aze
koHTpoJsuiepa Delta DVP-12SA2

1. Ckonpko BXO40B-BEIX00B nMeeT Delta DVP-12SA2?

2. Kaknmu cereBeiMu Bo3MoxkHOcTaMHU oOnagaet [TJIK Delta
DVP-12SA2?

3. Kak nmoakmrouarorcs uctounnku PnP-curnamos? Kakas
cxeMa NOAKII0YEHHUS 3THX HCTOYHUKOB?

4. Kak opranu3yercsi CBsI3b MEXIY IPOrpaMMHUPYEMBbIM
KoHTposuepoM u [1K?

5. Kak mpou3BoauTCs YT€HHE BXOJHBIX CUTHAJIOB B
IIporpaMMe yrpaBieHus?

10. Pa3paboTka u uccienoBaHue
ACY TemorazocHa0XeHUsS U
BEHTUJISIIIAH

1. Kakumu crioco6aMu peryinupyercs JaBJleHUE B
TpyOompoBoe?

2. Kak nepenaércs cursai oT aHaJIOTOBBIX JaTYMKOB
M3MEPEHMs apaMeTpoB cucteMsl B [IDBM?

3. Kak nepexito4aroTcsi peXXuMbl yIIPaBICHHs B cucTeMe?
Kaxkne pexxumsbl ynpaBieHUs: IPeLyCMOTPEHBI?

4. ITosicauTe paboTy CUCTEMBI YIIPABICHHUS CKOPOCTBIO
BpAILICHUS] BEHTUJISITOpa?

5. Kak npousBoauTCs peryaupoBaHue TEMIIEPATYphl
Bo3nyxa? [loscHuTe paboTy perynsTopa TeMmnepaTypbl
BO3JyXa.

6. Kaknmu cpenctBaMu MpOU3BOIUTCS U3MEPEHHS pacxo/ia
BO3/1yXa?

7. Kak uzmepsiercs 1aBjieHUE B CUCTEME BEHTUIISALINM ?

11. O6cnenoBanue 00ObEKTa
ynpasiienus. MccnenoBanue
XapaKTEPUCTUK HAIIOPHOTO
BEHTUJIATOPA

1. Uto Takoe xapakTeprCTHUKa HAIIOPHOTO BeHTWIsITopa? B
KaKHX KOOpJMHATAX CTPOUTCS TpauK CTaTHUECKON
XapaKTEPUCTUKU?

2. IlosicHuTe 1ociie0BaTeaIbHOCTD AEMCTBUM ISl CHATHSA
XapaKTePUCTUKU HAIIOPHOTO BEHTUJISITOpa?

3. Kak nomy4urts nepexoaHblil poLecc B CUCTEME
PEryJIUpOBaHMsl 1aBJICHUEM MTOCPEICTBOM PETYIUPOBAHHUS
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CKOPOCTH HAIIOPHOTI'O BEHTHJIATOPA.
4. HapucyiiTe ¥ OSCHUTE CXEMY yNPaBIEHUS HAIIOPHBIM
BEHTUJISITOPOM.

12. O6cnenoBanue oObEKTa
ynpasienus. MccnenoBanue
XapaKTePUCTHK
ABTOMATH3UPOBAHHOM 3aCIIOHKH

1. Kak onpenenuTts 3aBUCUMOCTb yTJla IOBOPOTA OT
BXOJIHOT'O cUrHasia’?

2. Kak nmpou3BecTH CHATHS JaHHBIX Pacxo/a BO3/yXa uepes
3aCJIOHKY OT yIJla IOBOPOTA 3aCIOHKU?

3. IlosicHUTE NOPSIIOK OIIPEENICHHsI CKOPOCTH IIOBOPOTA
3aCJIOHKH.

4. IlosicHUTE CTPYKTYPY CHUCTEMBI YIIpaBJIE€HHsI IOBOPOTHOM
3acioHKOM. Kak cBs3aHa 3Ta CTPYKTypa ¢ KOHCTPYKUUEH
HOBOPOTHOMH 3aCTIOHKU?

13. UccnenoBanue MOyISIIUNA
CUTHAJIOB B KaHaJax repeaadu
JIaHHBIX
UH()OPMAIMOHHO-YTIPABIISIOIINX
CHCTEM

1. [lepeuncnure ocHOBHBIE BBl MOAy sauuu. [IpuBenure
MPUMEPBI MOLYJISIIAHA CUTHAJIOB

2. IlpuBenure ctpykTypHyto cxemy HIMM. 3anummre
YCJIOBMS IIEPEKITIOYEHUS KOMITapaTopa

3. [IpuBenuTe CTPYKTYPHYIO CXEMY AMILIATYIHOTO
MOJYJISITOpA U iemMoayisatopa. [loscHuTe npuanHbl
BO3HUKHOBEHUS OIMOKY Mepeaaun Mpyu aMIUTUTYHON
MOJYJISIIAN

4. B uem cocTouT cMbIcT yacTOoTHOU Moayisiuuu? [IpuBenure
MPUMEP YaCTOTHOW MOYJISIAN

5. IlpousBenure pacyer CKBaKHOCTU UMITYJIbCOB IIPU
IIMPOTHO-UMITYIbCHOM MOJYJISIIUA JIJISL IOCTOSSHHOTO
BXOJHOI'O CUTHAJIA

14. UccnenoBanne mugpoBbIX
npeoOpaszoBareneit
WH(OPMAIMOHHO YIIPABIISIOIIIX
CHCTEM

1. Ilepeuncnure Buabl HUGPOBLIX TpeoOpa3oBaresneil u
MOSCHUTE, Kakue (YHKIIUU OHU BBIIOJIHSIOT?

2. Kakumu napamerpamu xapakrepusyrorcst ALII?

3. ITpusennte cxemy napamnensHoro AL IloscHute ero
pabory.

4. IlpuBeaute cTpykrypHyto cxemy ALIIL
nocineaoBareabHoro npuommkenus. [losicaure paboty 3TOro
tuna AL va npumepe.

5. IIpuBenuTe CTPYKTYpHYIO cxemy uHTerpupyromero ALIL
[Toscuute paboty ALII nBOitHOTO MHTErpUPOBAHHUS IO
BPEMEHHOH JuarpaMMe ero padoThl.

6. IIpuBenuTe CTpyKTypHYIO cXeMy curma-nenbta ALIL.
[Tosicuute anroput™m pabotsl nanHoro tuna ALIIT.

7. o pyukumu udpo-aHaIoroBoro mpeodpazoBarens
nosicuute ero padory. [Ipusenure npumep

11 po-aHaIOr0BOro Mpeodpa3oBaHusl.

15. Pacuyer u uccienoBanue
MMPOMCIKYTOYHBIX
npeoOpazoBaresnei
UH(POPMALIMOHHBIX CHCTEM

1. Kakue Turb mpoMeKyTOUHBIX IpeoOpaszoBareneit
MCIIOJIb3YIOTCS IPU ITOCTPOCHUH aIllIapaTHOM YacTH CUCTEM
aBTOMAaTHU3aIUN?

2. IlpuBenure sxBuBaneHTHyto cxemy [THH u ITHT.
3anummuTe BeIpaxeHuss GyHKIMI 1 pabOTHI.

3. Jlns KakuX 1esnel CIOb3YIOTCS IIYHThI TIOCTOSTHHOTO
TOKa? 3aMIINTE BBIPAKEHUS ISl HEHAIPY>KEHHOTO U
Harpy»eHHOTO IIyHTA.

4. JIst Kakux 1eaeld IPUMEHSIOT MOCTOBBIE

18




Tema s1abopaTopHoOii padoThI

Bonpocsl 11 YCTHOTO onpoca

npeoOpa3zoBaresn? TUIBI TOIKITIOYESHUS TaTINKOB K
MOCTOBOMY IIPE0Opa30BaTEIIO

5. 3anuimuTe BRIpaXECHUs 1151 PYHKIIUH MOCTOBOTO
npeoOpaszoBaresi ¢ Harpy3koi u 06e3 Harpy3Kku?

6. Kak paccunTath napaMmeTpbl MOCTOBOTO TIpeoOpa3oBaTelis
110 33JJaHHBIM TPEOOBAHUSIM?

16. [IpoekTupoBanue u
U3y4eHHue paboThl CUCTEMBI
asToMmatu3anuu 111 ¢
HCIIOJIb30BaHUEM
IPOrPaMMHUPYEMOTO

JIOTUYECKOT0 KOHTpPOJUIEpa
S7-1200

1. Kak onpenenuTs XapakKTEPUCTHKY BXOJ-BbIXOJI
aHaJIOTrOBOTO KaHaJla BBOJIa KOHTpoJLiepa?

2. B kakoii nocie0BaTeIbHOCTH OCYIIIECTBIISAETCS
koHpurypuposanue [1JIK S7-1200?

3. B kako# nociaeaoBaTeIbHOCTH OCYILECTBIISETCA
HACTpOIiKa mpeoOpa3oBaTeIIsi 4aCTOTHI JUIsl pAOOTHI B CETH
USS?

4. Kak ocymectsisercs 3anuch nporpamm B [IJIK S7-1200?
5. Kakue HHCTpYKIIMU UCTIONB3YIOTCA AJ11 0OMeHa JaHHBIMU
1o nporokosry USS?

17. IlpoexTupoBaHue u
H3ydeHue paboThl CHCTEMBI
apromatm3anmu T1I ¢
HCIOJIb30BaHUEM
MIPOrpaMMHUPyEMOTO
JIOTUYECKOT0 KOHTpOJLIEpa
OMRON

1. YTo 03HayaeT TEPMHUH «COIAEPIKATEILHOE ONNCAHUE
paboThI CUCTEMBI aBTOMATU3ALII ?

2. Uto coboli peACTaBIseT IUHEHKA OMTOB COCTOSTHUS
JATUYMKOB U KaK OHA MCIOJb3YETCs B pacCMaTpUBaeMoi
pabote?

3. Kak peanusyercst nepexo]1 OT 0IHOI MHEMOCXEMBI K
Jpyroi B IpOrpaMMUpPYEMOM ITyJIBTE YIPABICHUS?

4. Yro npoucxoaut B YIIK nmpu Haxatuu kHonku COpoc Ha
nuneBor nanenu monyns YIIK?

5. Yto 0603HaYaeT TEPMHUH «BHYTPEHHUI BBIXO]
KOHTpoJuiepa»?

18. IIpoexTupoBanue u
W3Yy4YeHUE CUCTEMBI
aproMaruzanuu TII ¢
HCIIOJIb30BaHUEM
MIPOrpaMMHUPYyEMOTO
JIOTUYECKOT0 KOHTpOJLIEpa
S7-300

1. Kakoe Ha3HaueHHe CEHCOPHOTO MOHHUTOpA?

2. Kakue pexumbl paboThl peain30BaHbl B CCHCOPHOM
MOHHTOpE?

3. Kakoe makcumanbHo uncio cinoeB HMI moxer conepkaTth
OJIUH MPOEKT?

4. Kak obGecrieunBaeTcs agpecarius JJIEMEHTOB
IIPOrPaMMUPYEMOTO ITyJIbTa YIPABICHUS?

19. Pa3paboTka
ABTOMAaTU3UPOBAHHON CHCTEMBI
TPaHCIIOPTUPOBKOU U3EIUN

1. ITosicaute nops 1ok popMUpOBaHHSI CUTHAIOB YIPaBICHUS
MEXaHU3MaMH CUCTEMBI TPAHCIIOPTUPOBKOW U3AEIINN.

2. IlocTpoiiTe CTPYKTYpHYIO CXEMY CHCTEMBI YIIPaBJICHHUS
TPAaHCIIOPTHPOBKOM.

3.3anummure JIOTHYECKUE YCIOBUS (OPMUPOBAHUS CUTHAJIOB
YIpaBJIE€HUSI MEXaHU3MaMH.

4. Ilepeuncaure ycinoBusi GOPMHUPOBAHUS CUTHAJIOB 3alpeTa
Ha JIBVJKCHUS MEXAHU3MOB.

5. CocraBbTe cxeMy OJIOKHPOBOK Ha (hOPMUPOBAHHE
YIPaBIISIIOIMX BO3JACHCTBHUI HA UCIIOTHUTEIbHBIN
YCTPOMCTBA.

20. Pa3paboTtka
aBTOMaTI/I3I/IpOBaHHOI7I CUCTEMBI
TPaHCIOPTHPOBKON 3aTrOTOBOK B
MCTOANYCCKYIO IICYb

1. ITosicuute nopsAoK GopMHUPOBaHMS CUTHAJIOB YIIPABJICHUS
CUCTEMBI TPAHCIIOPTUPOBKON 3arOTOBOK B METOIUYECKYIO
neyb

2. IlocTpoiiTe CTPYKTYpHYIO CXEMY CHCTEMBI YIIPaBJIECHUS
TPAHCIIOPTUPOBKOM 3aTOTOBOK B METOJIUYECKYIO MeUb
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3. 3anuiuTe J0ru4YecKre ycioBus (OpMUPOBAHUS CUTHAJIOB
yIpaBiIeHUs MEXaHU3MAMH CUCTEMbI TPAHCIOPTUPOBKOM
3aroTOBOK B METOJMYECKYIO II€Yb

4. CoctaBbTe cxeMy OJIOKMPOBOK Ha (POPMHUPOBAHUE
YIIPaBIISIIOLIMX BO3ACHCTBHUI HA UCIIOTHUTEIbHBIN
YCTPOMCTBA CUCTEMBI TPAHCIIOPTUPOBKOM 3aroTOBOK B
METOAMYECKYIO NIEYb

21. UccneqoBanue cucTteM
OCJIEeI0BATEIILHOU
ACHHXPOHHOM NepeTaun JaHHBIX

1. ITosicauTe popmaT mocae10BaTEILHOCTH Iepeiadyn 8 OUT B
MH(OPMALMOHHOM CJIOBE?

2. Yto Takoe 6ut uetHocTH? Kak popmupyercs our
YETHOCTH, [IEPEUNCITUTE BO3ZMOXKHbBIE CIIOCOOBI.

3. st KakoW LeTTu IPUMEHSIIOTCS CTONOBBIE OUTHI?

4. JIns kakux QyHKIUN UCIIOJIB3YETCS CTApPTOBBIN OUT?

5. Kak mpoucxoaut CHHXpOHM3alUsl TEHEPATOPOB
MIPUEMHHKA U MepelaTuhKa CUTHAJIOB?

22. UccnenoBanue pabOThI ceTH
U TIpOTOKOJjIa nepenadyn Modbus
RTU

1. Kakue ypoBuu OSI peanusytorcst mporokoiaom Modbus
RTU?

2. Kakue pexumsl ooMeHa peanmu3yer Modbus RTU?

3. Kakue mosist uCronb3yroTest JUIsl OIPEACTICHUS PeXIMA
oOmeHa?

4. IpuBeauTe MpUMEp YTCHUS IaHHBIX U3 YCTPOMCTBA BBOJIA

Ilpumepnovie memot Kypcoeozo npoexkma

1. Pa3pabotka texuuueckoi ctpyktypbl ACY TII 3amanHoro arperara uim Mpou3BOICTBA
2. ®opMUpPOBAHHE CTPYKTYPbl KOMIUIEKCA TEXHUYECKUX ISl 3aJaHHOTO TEXHOJIOTUYECKOTO

nporiecca

3. Pa3paboTka HHPOPMALMOHHO — YIPABJISAIOIIEH CUCTEMBI TEXHOJIOIMYECKOTO arperaTa

4. IIpoekTHpOBaHUE CUCTEMBI YIPABICHUS TEXHOJIOTUYECKUM arperaTom

5. IlpoekTHpOBaHUE CUCTEMBI YIPABJICHUs A IU(POBOTo IBOMHMKA JUCKPETHOIO Mpoliecca
6. Pa3paboTka 3a1uTHONW CUCTEMBI M CUCTEMBI OJIOKMPOBOK JIJISl TEMNIOTEXHUYECKOIO arperara.
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Ipuio:xxkenue 2

OHeHO‘lHBIe cpeacrea AJisi MpoOBECACHUSA HpOMe)KyTOqHOﬁ aTTeCTallumn

a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl MPOBeAeHUS
MPOMEKYTOYHOM aTTEeCTAIMU:

CTpyKTYypHBI [Inanupyemblie
i 3JIEMEHT pEe3yJbTATHI OueHouHblE CpecTBa
KOMIIETCHIIUU 00y4eHuUs

IIK-1: CniocobeH onpenejsiT 00001EHHYI0 KOHIENIIUIO POEKTAa U BLIOUPATh
ONTHUMAJIbHYI0 CTPYKTYPY npoexkTupyemoit ACYTII

IK-1.1

— Onpenenser
HOMEHKJIATYPY
MH(POPMALIMOHHBIX H
YIPABJISIIOIIUX
CHT'HAJIOB
ABTOMATU3HPOBAHHO
74 CUCTEMBI
YIPaBJICHUS
TEXHOJIOTHYCCKUM

HpOLIECCOM

Teopeanecmle BOIIPOCHI

1. Tlepeuucnure
TEXHUYECKUX CPEJCTB,
CTPOUTCSI KOHTYp  yIpaBJICHHUS.
byHKIIMOHA.

2. Kakue OCHOBHBIE THUIIbl MCIIOJIHUTEIbHBIX YCTPOUCTB,
UCIIOJIb3YIOTCS B CUCTEMAxX aBTOMAaTHU3aLNH
IIPOMBIIIIEHHOTO  npou3BojcTBa? Kakue OocHOBHbIE
IIPUHLMIBL [IOCTPOCHUS HCIIOJIHUTEIBHBIX YCTPOWCTB
UCIOJIB3YIOTCA?

3. Kakue ypoBHu Bxmouaer ACY TII? Ilepeuncnure
ocHOBHbIe pyHKIMH ypoBHel ACY TII.

4. Kakme QyHKUMU BBIIOJHSAET TI0OJIEBOM YPOBEHb
cuctembl ynpasineHusi? Kakue TexHuuyeckue cpelcTBa
COCTaBIIAIIOT CTPYKTYPY 3TOTO YPOBHS?

5. Kakne TexHM4ecKue Cpe/icTBa HaxOAATCs Ha MOJIEBOM
ypoBHe? DYHKIIMK ITUX TEXHUYECKUX CPENCTB?

6. Kakue mnpoMBIIIJIEHHBIE CETH NepeJadyd JIaHHBIX
UCMONB3YIOTCA € OpubopaMu  IMOJIEBOTO  YPOBHS?
IIpuBenuTe mHpUMEpP TEXHUYECKOW pEeaIM3aluy TaKHX
ceTeit?

OCHOBHBIE  THUIIBI  COBPEMEHHBIX
C UCHOIB30BaHHEM KOTOPBIX
[lepeunciure ux

7. UYrto Takoe mapaMETPUUYECKHE HN3MEPUTEIbHBIE
npeoOpa3zoBarenn? Kakue MpUHIMIIBI MOJIOKEHBI B UX
paboty?

8. Uro Takoe TEHEpAaTOpPHBIE  HU3MEPUTEIILHBIE
npeoOpazoBarenu? Kakue NpUHIMIBI MONOXKEHBI B WX
paboty?

9. Kakme  OCHOBHBIE  XapaKTEPUCTUKH  HMEIOT

U3MepUTeNbHbIe IpeoOpa3oBaTenn?

10. Kakue BuIbl MPOMEKYTOUHBIX MpeoOpaszoBaTesieit
UCIOJB3YIOTCA I TOAKIIOYEHHs] IapaMeTPUYECKHX
JIaTYUKOB?

11.  Kakue
KOHTPOJIIEPOB?
12. Ilepeuncnure (PyHKIUH YPOBHS IUCIETYEPU3ALNH
nporecca.

13.Uro Takoe rocymapcTBeHHas cUcTeMa MpuOOpoB?
[TosicHuTe OCHOBHBIE pa3/ieiibl KagacTpa?

14. Kakue CTpyKTypbl BEpPXHErO YpPOBHS YIIPaBIICHUS
peann3yTcs B 1H(GOpMaLMOHHO-YIPABJISIFOIIUX

GyHKIMH ~ peanu3yloTCsi  YPOBHEM
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CTpyKTYypHBI [Inanupyemslie
i 3JIEMEHT pEe3yJbTATh OueHouHbIE CpeCcTBa
KOMIIETCHIIUU 00y4eHuUs

KOMILIeKcax?
IIpakTHyeckue 3aJaHUsI H BONPOCHI

1. Kakue TeXHM4eCKHEe CPELICTBA UCTIONb3YIOTCS VIS
W3MEPEHUS TEMIIEpATyp HarpeThIX Te?
2. IlosicHuTE, KaKH€e TUIBI CTAaHAAPTHBIX TEPMOIIAp
MCIIOJIB3YIOTCSI IPU IOCTPOEHUU CUCTEM YIIPABICHUS
HarpeBom?
3. Kakylo KOHCTPYKIIMIO UMEIOT UHIYKTHBHbIE
npeoOpasoBarenu? [loscHuTe 001acTh NIPUMEHEHUS
MHAYKTHUBHBIX IIpeoOpa3oBareneil. [IpuBeaure npumep
UCIIOJIb30BaHMsI HHAYKTUBHOI'O Ipeodpa3oBaresis
4. IlosicauTe paboTy HEYPaBHOBEIICHHOTO MOCTA
IIOCTOSIHHOTO TOKa. Kak Mpou3BoauTCs pacyer
BBIXOJHOT'O CUTHAJIa HEYPAaBHOBEIIEHHOI'O MOCTa
IIOCTOSIHHOTO TOKa?
5. Kakoii nmopsaok npoBeieHus1 KOH(UTIYypUPOBaHUS U
HACTpOKa maHeIu orepatopa’?
6. 3anumuTe QyHKIHIO IBYXIO3ULIMOHHOTO
peryJIupoBaHUs
7. 3anumute pynxuro [TU]] perynupoBanus.
[IpencraBwpTe peanuzaruio Gynkiuu [TN]]
peryaupoBaHus B BUjE OJIOK CXEMBbI aJIrOpuTMa ¢
OTrpaHMYEHUEM UHTETPAIIbHON YacTH PeryJiaTopa.
8. Ilokaxknte, ¢ NCIIOJIB30BAHNEM KAaKMX CTaHIAPTHBIX
nporpaMMHbIX QyHKIUH peanusyrotes [T1/]
perynaropsl B KoHTposepax SIMATIC?
9. 3anumuTe QyHKIMIO TPEXIO3UIIMOHHOTO PETYJIATOpa
¢ 30HOI1 Bo3Bpara. [IpeacraBbTe GJI0K-CXEMY aJlrOpUTMA
peanu3zauuy QyHKIUU TPEXITO3ULHOHHOIO PETYIIATOpA C
30HOM BO3BpATa.
10. BriOepute TeXHUYECKHE CPEACTBA ISl TOCTPOEHUS
CUCTEMBI YIIPaBJICHUS B COOTBETCTBUU C 3aaHHOMN
¢byHKIMOHAIBHOU cxeMoil. OG0CHYyHTE BBIOOP
TEXHUUYECKUX CPEACTB
Cucrema yrpaBlIeHUS] TEMIIEPATYPOU B 30HE
HarpeBaTeIbHOU Me4n
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CTpyKTYypHBI [Inanupyemslie
1 JIEMEHT pe3yiabTaThl OueHouHbIE CpecTBa
KOMIIETCHIIUU 00y4eHuUs
[ I /IJ
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Buayanuzouuy .
PEHEJ:;L'?:"'“ CoomHowerue zo3-Ho3dux Temnepamupa & 1-0 30He
Cucrema yripaBiieHUs TEMIIEPATYPOl B 30HE
HarpeBaTeIbHOM Ne4Yn
12. ChopmupyiiTe anroput™ pacueTa ynpasisioLEero
Bo3zelcTBUS B cooTBeTCcTBUM ¢ [T ]-3aK0HOM
pEryaupoBaHus.
13. Peanuzyiite anroput™ [11/[-perynnpoBanus B
IporpaMMme TexHosorundeckoro kourposiepa SIMATIC
S7.
14. ChopmupyiitTe HEOOXOTUMBI TETH I Epeaadn
YHCIIEHHOM NepeMeHHON Ha maHenb oneparopa B TIA
PORTAL
[K-1.2 Bribupaer TeopeTnyeckue BONpPOCHI
ONTHMAJIbHYIO
ctpyktypy ACY TII
C y4eTOM 1. Kakue ¢pyHKIMU BBITOIHIIOT MOJTYJIM @HAJIOTOBOTO
TpeOOBaHMI K BbIBOJIa? [IpuBenuTE CTPYKTYpPY MOMIYJISI aHAJIOTOBOTO
HCIOJIb3YEMOMY BBIBOJIA.
obecrieueHunto 2. Kako#i mpuHIUM 1moJIokKeH B (POPMHUPOBAHKE

CTPYKTYpPbI TEXHUYECKUX CPEJICTB aBTOMATU3MPOBaHHON
CHUCTEMBI YIIPaBJICHUA?
3. Jlns Kakux 1esnen ciyXkar yCKOBbIe ycTpoiicTBa?
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CTpyKTYypHBI
1 JIEMEHT
KOMIIETEHIIMH

[Inanupyemsle
pE3yJIbTaThI
00y4eHust

O1eHOYHEIE cpe€acTBa

Kaxkue TuIbl myCKOBBIX YCTPOMCTB IOy YHIH
pacupoCTpaHEHUs B CHCTEMAaX yIIPABICHUS?

4. Kakue QyHKINH peainu3yloTcs MaHeIsIMH oniepaTtopa’?
Hns kakux neneit B ACY TII ucnons3yroT maHenu
oneparopa?

5. Kakue xapakTepucTHKy SBISIOTCS OCHOBHBIMHU IS
AIIEKTPUYECKUX UCIIOJHUTENBHBIX ycTpoiicTB? Kak
IIPOM3BECTH BBHIOODP ITUX XapAaKTEPUCTHUK MPHU
MIPOCKTUPOBAHUS CUCTEMBI YIIpaBICHUS?

6. UTO BXOUT B COCTaB MUKPOIIPOLIECCOPHOI CUCTEMBI
UCII0JIb3YeMOM B cuctemax ynpasneHus? Kakoe
Ha3Ha4Y€HHE OTAEJIbHBIX MOJYJIE MUKPOIPOLECCOPHOM
CUCTEMBI?

7. YTO Takoe KOHTPOJUIEPhl BHEIIHUX YCTPOUCTB?

8. [TpunIumiel oOMeHa 1udpoBoit HHGOpMaLKEH B
MUKPOIPOLIECCOPHBIX CUCTEMAX YIIPABICHHUS?

9. Buapl cxem npu NpoeKTUPOBAHUU CUCTEMBI
yrpasieHus. Kakue 1ieinm ctaBsTcsi Ipu MpOeKTUPOBAHUHU
CXEM pa3JIMYHbIX BUAOB?

IIpakTH4yeckne BONPOCHI M 32JaHUA

1.IlpuBenute cxeMy BHEITHUX COCIUHEHUN JUCKPETHBIX
nmatunkoB. Kakas 0coOO€HHOCTH IOIKIIIOUCHHS
JUCKPETHBIX IaTYUKOB K YCTPOUCTBAM JAUCKPETHOTO
BBOJA?

2.IlpuBeanTte cxeMy BHEUTHUX COCIUHEHUN JTUCKPETHBIX
HCIIOJIHUTENIbHBIX ycTpoiicTB. Kakas ocoOeHHOCTD
MOAKJIIOYEHUS JUCKPETHBIX HArPy30K K yCTPOHCTBAM
JIMCKPETHOTO BHIBOJIA?

3.Kakue TUIbl ralbBAHUUYECKOM pa3BsA3KU UCTIONb3YIOTCA
B MOJIYJISIX BBOJIa BBIBO/IA AaHAJIOTOBBIX M INCKPETHBIX
CUTHAJIOB?

4 TlosicauTe pabOTy MHEBMATHIECKUX UCTIOJIHUTEIBHBIX
ycTpoiicTs. [IpuBeante cxemy MeMOpaHHBIX
HCIOJIHUTEILHBIX MEXaHU3MOB.

5.Kaxk ocyuiecTBisieTcst peryJnpoBaHUE CKOPOCTH
WCIIOTHUTEIIbHBIX MEXAHU3MOB C DJICKTPHUECCKUM
JIBUTATEJIEM MOCTOSSHHOTO TOKA U aCHHXPOHHBIM
nepemeHHoro Toka? IlpuBenure npumep peryaupoBaHus
CKOpOCTH

6.1IpuBeauTe cXeMy BHEIIHUX COCTUHEHUN JUCKPETHBIX
natuukoB. Kakas 0COOEHHOCTh MOAKIIOUCHUS
JIUCKPETHBIX TaTYMKOB K YCTPOMCTBAM TUCKPETHOTO
BBOJA

[1K-1.3

Pa3zpabarsiBaer
TEXHUUYECKOE 3a/IaHNe
Ha pa3paboTKy

TeopeTnyeckue BONpPOCHI

1. Kakue 3agaun pemarotr SCADA — cuctemsl npu
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CTpyKTYypHBI [Inanupyemslie
i 3JIEMEHT pEe3yJbTATh OueHouHbIE CpeCcTBa
KOMIIETCHIIUU 00y4eHuUs
npoekta ACY TII npoektupoBanuu ACY TII? Kakue 3anaun pemarorcst

7.
ynpasneHus nponsBoactsoM B SCADA WinCC

SCADA cucremamu B npolnecce yrnpaBjieHus
rpoieccom?

2. Kakue Buzbpl obecrieyeHus (IporpaMMHOIO U
anmnapaTHOro) UCHOJb3YIOTCS IPU IPOEKTUPOBAHUU
IIPOrpaMMHO-aINapaTHBIX KOMIUIEKCOB CUCTEM
aBTOMAaTU3alUu?

3. Kakue TpeboBaHMsI B COOTBETCTBUH CO CTaHAapTaMHU
MIPOEKTUPOBAHMSI IPEABSABIIAIOTCA K TEXHUUECKUM
(anmapatHbIM cpenctBam) ACY?

4. Kakue TpeOOBaHUs B COOTBETCTBUHU CO CTaHAAPTaMHU
MIPOEKTUPOBAHUS NPEABABISAIOTCS K IPOIrPAMMHOMY
obecneuenuto ACY?

5. Kakumu QyHKIUSAMH JOKHBI 001a1aTh CpeCTBa
JMArHOCTUKY TexHU4Yeckux cpeactB ACY U KOHTpos
Ha JIOCTOBEPHOCTh BXOIHOW MHPOpMAUu?

6. Kakue TexHuueckue cpecTBa BKIIOYAET MOJIEBON
YpOBEHb CUCTEMBI YIIpaBJIeHUsA?

7. C IOMOIIBIO KAKUX CPEJCTB IIPOUCXOIUT
nH(pOpMaLMOHHOE 00BEANHEHNE JIEMEHTOB YPOBHS
ynpaBieHus?

IIpakTnyeckue 3aJaHusI U BONPOCHI

1. Ilepeuncaute 3tansl npoektupoBanus ACY TII.
Omnpenenure cocTaB MPOEKTHBIX padOT KaXk10ro 3Tana.
2. BeinonuuTe npoekTupoBaHue cBs3u napamerpa PLC
co SCADA Wonderware Intach/ Ilepeuncnure nosns
Tera, €CIi MapaMeTp MpeaCTaBIseT cO00M YHCIOBYIO
BEJIMUMHY 2 Oaiita

3. BeinonHuTe NpoeKTUpOBaHue cBsA3M napamerpos PLC
Simatic S7 co Scada WinCC B makere TIA Portal

4. Bemonnute npoexktupoBanue napamerpa PLC Omron|
co SCADA Trace Mode

5. IlponsBeauTe NPOEKTUPOBAHNE MHEMOCXEMBI
nporecca ynpasienue HarpeBoM B SCADA TRACE
MODE

6. [IpousBenuTe NPOSKTUPOBAHUE MHEMOCXEMBI
npoiiecca ynpasienue pacxogqom B SCADA TRACE
MODE
[IpousBennuTe NpOEKTUPOBAHNE MHEMOCXEMBI MpoOIECCca

25



0) Ilopsinok nmpoBeneHNst MPOMEKYTOYHOM ATTECTALMH, TOKA3aTeJIH U KPUTEPHH
OLICHNBAHMS:

IIpomexyTouHas aTtTectanms 1o aucuuiuiee «lIpoexktupoBanue anmnapaTHO- IPOrPaMMHBIX
KOMILIEKCOB CHCTEM aBTOMAaTU3allUW» BKIIIOYAET TEOPETUUECKUE BOIPOCHI, I03BOJIAIOLINE OLIEHUTH
YPOBEHb YCBOEHHsI 00YyYarOLIMMHUCS 3HAHUM, U IPAKTUUECKHUE 3a]JaHMs], BBIABIIAIOLINE CTEIIEHb
c(OPMHPOBAHHOCTH YMEHHH U BIAJICHUM, TPOBOAUTCS B POpME IK3aMeHa U B JOPME BBITIOIHEHUS U
3alIUThI KypCOBOH PabOTHI.

DK3aMeH 10 JaHHOW AMCUUILIMHE IPOBOAUTCS B YCTHOM (hopMe 1o 3K3aMEeHALMOHHBIM OUJIeTaM,
KKl U3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKUX BOIIPOCA M OJHO IIPAKTHYECKOE 3aJaHUE.

Iloxa3aTen U KPpUTEPUH OLICHUBAHUS IK3aMeHA:

— Ha OLIEHKY «OTJIMYHO» (5 6a/U10B) — 00y4aroLuiics JeMOHCTPUPYET BbICOKUI YPOBEHb
c(pOpMUPOBAHHOCTH KOMIIETEHIINH, BCECTOPOHHEE, CHCTEMAaTUYECKOE U INTyO0KOe 3HaHUE yueOHOTro
MaTepuasa, CBOOOIHO BHINOIHSET MPAKTUUYECKUE 3a/1aHuUs1, CBOOOIHO ONIEpUPYET 3HAHUSAMH, YMEHUSAMH,
IIPUMEHSIET UX B CUTYalUsIX OBBIILIEHHON CII0)KHOCTH.

— Ha OLIEHKY «Xopouio» (4 6amia) — 00y4aroLuiicss JTeMOHCTPUPYET CPEAHUNA YPOBEHb
c(OPMHPOBAHHOCTH KOMITETCHIIMI: OCHOBHBIEC 3HAHUS, YMEHHUSI OCBOCHBI, HO JOMYCKAIOTCS
HEe3HAuUTEJIbHbIE OLIMOKH, HETOUHOCTH, 3aTPYAHEHUS IIPU aHAIUTUYECKUX Ollepalusix, NepeHoce 3HaHUH
Y YMEHU Ha HOBbIE, HECTaH/IaPTHBIEC CUTYaLUH.

— Ha OLIEHKY «yJAOBJIETBOPUTEJIBLHO» (3 6auia) — 00yJarouuiicss JeMOHCTPUPYET HOPOTOBbIH
YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIHIA: B X0/1€ KOHTPOJIBHBIX MEPOIPHUSATHH JOITYCKAIOTCS OIINOKH,
IPOSIBJISIETCS] OTCYTCTBHE OTJEJIbHBIX 3HAHUN, YMEHMI, HABBIKOB, 00yUaIOIIUNACS UCTIBITHIBAET
3HAYUTEJIbHBIE 3aTPyAHEHUS IPU ONIEPUPOBAHUY 3HAHUSAMU U YMEHUSMU IIPU UX MEPEHOCE HA HOBbIE
CUTYallUH.

— Ha OLICHKY «HeY/10BJIeTBOPHUTEJbHO» (2 0aruia) — oOydaromuiics JeMOHCTPUPYET 3HaHUS HE
6onee 20% TeopeTHYECKOro MaTepHaia, J0MyCKaeT CyIIeCTBEHHbIE OINOKHU, HE MOXKET I0Ka3aTh
MHTEJJIEKTyallbHbI€ HaBbIKU PELLIEHUS MPOCTHIX 3a/]1a4.

— Ha OLIEHKY «Hey10BJIeTBOPUTEIbHO» (1 6amn) — oOyyaromuiicss He MOXeT MoKa3aTh 3HaHUS Ha
YpOBHE BOCIIPOU3BEJCHUS U 00bICHEHUS HHPOPMAIIMH, HE MOXKET MI0Ka3aTh MHTEJUIEKTyalbHble HAaBBIKH
pELIeHNs TPOCTHIX 3a7ad.

IToxa3aTenn U KPUTEPHUH OLCHNBAHUS KYPCOBOI'0 NIPOEKTA!

— Ha OICHKY «omauyno» (5 0annoB) — B pabOTE MOJHOCTBIO PACKPBITO TEOPETUUYECKOE
COJiep>KaHue TEMBbI, JaH aHAIMU3 JEHCTBYIOIIEH MPAKTUKE, COJEPKUTCS TBOPUECKHUM MOIXO0/ K PEIICHUIO
npobeM, caeaanbl 000CHOBaHHBIC TPEATIOKEHHSI, TPOSKT 0(OPMIIEH B COOTBETCTBHH C TPEOOBAHHSIMU
rOCy/IapCTBEHHBIX M OTPACIIEBBIX CTAHIAPTOB, HAa BCE BOMPOCHI CTYACHT JIal apTyMEHTUPOBAHHBIE OTBETHI,
IMPOABUB TBOPUYECKUEC CHOCO6HOCTI/I, KakK B IIOHUMaHHWU BOIIPOCOB, TaK U B U3JIOKCHHUU OTBCTOB.

— Ha OIIEHKY «xopowio» (4 Oamnma) — B paboTe coiepkaHHE H3I0KEHO Ha BBICOKOM
TEOPETHYECKOM YpPOBHE, MPaBUIBLHO C(HOPMYIMPOBAHBI BBHIBOJBI, TPOCKT OOPMIIEH B COOTBETCTBUU C
TpeOOBaHUSMHU TOCYAAPCTBEHHBIX U OTPACIECBBIX CTAHIAPTOB, MPEAIOKEHUS MPEACTABISAIOT HHTEPEC, HO
HEJIOCTAaTOYHO YOEAUTEIIbHO apryMEHTHPOBAHBI, Ha BCE BOIIPOCHI CTYICHT J1ajl MPABWIHHBIC OTBETHI.

— Ha OIICHKY «ydosiemgopumenvHo» (3 Oamna) — kK paboTe MMEIOTCS 3aMe4yaHus IO
COJIepKaHUI0, TI0 TUIyOMHE MPOBEIECHHOTO HCCIICOBAHUSA, TPOEKT O0QOPMIICH C COOJIIOCHUEM HE BCEX
TrOCYy/IapCTBEHHBIX M OTPACIEBBIX CTaHAAPTOB, MPOEKT [OJIOKEH HeyOequTeNnsHO, HE Ha BCE
TIPeIIOKEHHBIC BOIPOCHI JaHBI YIOBJICTBOPHTEILHBIC OTBETHI.

Ha OLICHKY «HeyoosiemgopumenbHo» (2 0annoB) — KypcoBas pabota He ohopmIieHa B COOTBETCTBHH C
TpeOOBAHUSIMU rOCYIAPCTBEHHBIX M OTPACIIEBBIX CTAHIAPTOB, HE MPOIIEI MPOIEYyPY HOPMOKOHTPOJIS,
pabota 1oy0keHa HeyOeIUTEeNIbHO, HETTOCIe0BATEeIbHO, HEJIOTHYHO, OTBETHI Ha MIOCTABJICHHBIE BOITPOCHI
MPAKTUYECKH OTCYTCTBYIOT.



