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1. Heau u 321241 0CBOEHUS TMCUMILIUHBI (MOTYJIs1).
Hens mnpenopaBanHus  OuUCUUIIMHBI  «MeToapl M CpelcTBa  aBTOMATHYECKOTO

AQHAIUTUYCCKOTO KOHTPOJIS JUISl YIPABJICHUS B TEXHUYCCKUX CHCTEMax» 3aKII0YaeTCs B TOM,
9TOOBI JaTh CTy/IEHTaM MPO(EeCCHOHALHBIC 3HAHUS, YMEHUS U HABBIKU B 00JIACTH ITOCTPOCHHUS U
MIPUMEHCHHSI MOJICTICH CJIOKHBIX CHCTEM B 3aJladaX MPOSKTUPOBAHMS, aHATN3a M ONTUMHU3AINN
(YHKIIMOHATBHBIX U 00CCIICYMBAIONIUX ITOJICUCTEM aBTOMATH3HUPOBAHHBIX CUCTEM 0OpabOTKH
nHQOPMAMKA W YIPABJICHUS.; CAMOCTOSTEIHHOIO IIAHWPOBAHKS M IMPOBEACHUS MOICIHHBIX
WCCIICIOBAHUH CHCTEM YIIPABJICHHSI; POJIb MOJCIBHBIX UCCIICIOBAHUN B CUCTEMax YIPABJICHUS,
pEIICHUe THUITOBBIX MPHUKIAMHBIX 3a/1a4; JaTh TCOPETHUCCKUE 3HAHUS U MPAKTUYCCKUE METOIBI
MOJICTUPOBAHUS B CHCTEMaxX yIPAaBJICHHS, AaCHEKThl MpU padoTe ¢ MOJCISIMH CHCTEM;
MpHOOpeTeHne W TMPOpadOTKA CTyJIECHTAMH KOMIICTCHIIMHA, HEOOXOJMMBIX JUIsl YCIICITHOTO
YCBOCHHSI OCHOBHOUM 00pa30BaTCIIbHOM MPOrpaMMbl MarucTpa M0 JaHHOMY HAmpaBlICHUS H
poGuUITIO.

OCHOBHBIMM  3aJla4aMH  WM3YYCHUS JUCIUILIMHBI  SBISIFOTCS: MOJCIIMPOBAHHE TIPU
MPOCKTHPOBAHWK, aHAJIM3¢ W ONTHMH3AIMA aBTOMATHU3UPOBAHHBIX CHCTEM 0OOpabOTKH
WH(OPMAIIAN U YIIPABIICHUS TEXHOJIOTHYECKUMH TIPOIIECCaMH.

JucturuimHa «MeToIpl W CpelcTBa aBTOMATHUYECKOTO AHAIMTHYECKOTO KOHTPOJS ISt
VIIpaBJICHUS B TEXHHUYECKUX CHCTEMax» IO3BOJHT PACIIUPUTH TEOPETHUYECKYIO IOATOTOBKY
MarucTpa, yrIyOWTh 3HAHHWE TMPHUKIATHBIX BOIMPOCOB, CBSI3aHHBIX C MOJEIHPOBAHUEM
ABTOMATH3UPOBAHHBIX CHCTEM OOpa0OTKM WHGPOPMAIMU W YIPABICHUS TEXHOJOTHYCCKUMHU

npoueccaMu JJisd pCUICHHA 3a1a4 HpO(l)CCCI/IOHaJII)HOI;'I JCATCIIBHOCTH.

2. MecTto qucumiuinHbl B cTpykrype OOII BIT1O.

Z[I/ICHI/IHJ'II/IHa «MGTO,Z[BI n CpeaAcCTBa aBTOMATHYCCKOI'O0 aHAJIUTHYCCKOI'0O KOHTPOJIA IJIA
yropaBJI€HHUA B TCXHHUYCCKUX CHCTEMAxXx» BXOIUT B 4YacThb, (bopMpreMa;I Y4aCTHHKaMHU
O6paSOBaTCJ'II>HbIX OTHOIIECHUM HpO(bCCCI/IOHaJIBHOFO OHUKIIa pa60qer0 yqe6H0ro IIJIa"Ha IIO

HarnpasieHuto 27.04.04 «YnpaBieHue B TEXHUYECKUX CUCTEMAX.

1. TpeGoBaHusi Kk pe3yIbTaTaM OCBOEHHS COAEPKAHMUS TUCHUIIHHDI

B coBokynmHOCTHM C JApYyrUMM JUCUMITIMHAMU Opoduis «YIpaBlieHHE M aBTOMAaTHU3aLUSA
TEXHOJIOTUYECKMX TIIPOLIECCOB M  IPOM3BOJACTB» IUCHUIUIMHA «MeTtoasl M cpeacTsa
aBTOMAaTHYECKOTO0 AHAJIMTUYECKOTO KOHTPOJIA JUIsl YHNPAaBJIECHHUS B TEXHMUYECKUX CHCTEMAX»
HarpasjeHa Ha (OpMUpPOBAHME IEMEHTOB CIEIYIOUIMX KoMIeTeHui B cootBeTcTBUM ¢ T'OC
BO u OIIOII BO no HampaBiaenuto noarotoBku 27.04.04. VYmpaBneHune B TEXHUYECKHX
cucremax. [Ipu OCBOGHUHU AUCIUIIMHBI CTYJEHTHI MOTYT HPOAEMOHCTPUPOBATH 00O0OIEHHBIE

TpynoBsie pyHkuuu (OTD):



YKu IIKC YHUBEPCAJIBHBIE U TPO®ECCUOHAJIBHBIE

KOMIIETEHIIUHU
VK-5 CrniocobeH aHamM3UpoOBaTh U YHHUTbIBATh pa3HooOpasue KynbTyp B
porecce MEKKYJIbTYPHOTO B3aUMOICHCTBHUS
KC-2 CrniocobeH NpUMEHSTh COBPEMEHHBIE TEOPETUYECKHUE U

OKCIICPUMCHTAJIbHBIC MCTOIbI pa3pa6OTKI/I MaTEeMaTHYCCKUX MOI[CJ'IGﬁ
UCCIICTYeMbIX 00BEKTOB U MPOIIECCOB, OTHOCAIIUXCS K
po(ecCHOHATLHOM e TCIILHOCTH.

B PE3YIBTATC U3YUCHUA JUCHUIIJIMHBI CTYJCHT JOJI’KCH

3HaTh:

Kak (opMyIUPOBATh 11EJTH, 3aa41 HaYYHBIX HCCIICIOBAHHIA B 00JIaCTH aBTOMATHYE€CKOTO
yIpaBJICHHS], BRBIOUPATh METOBI U CPEJICTBA PEIIICHUS 3a/1a4;

Kak pa3pabaThiBaTh TEXHOJIOTHH U3TOTOBIICHUS aIlllapaTHBIX CPEJICTB C UCTIOIB30BAHUEM
ABTOMATU3UPOBAHHBIX CUCTEM TEXHOJOTHYECKOW MOArOTOBKH IMPOU3BOJICTBA;

KakK OCYIIECTBJIATh PETJIAMEHTHBIE UCTIBITAHUS AlllapaTHBIX U MTPOTPAMMHBIX CPEJICTB B

a00PaTOPHBIX U MPOU3BOICTBEHHBIX YCIOBHUSIX.

Ymers:

(dbopMynupoBaTh LIEJH, 3314l HAYyYHBIX UCCIEOBAHHUM B 00JIaCTH aBTOMAaTHYECKOTO
yIpaBJIeHUs, BBIOMPATh METO/IbI U CPECTBA PEUICHUS 33/1a4;

paspabaThiBaTh TEXHOJOTUU U3TOTOBJICHHUS alllIapaTHBIX CPEACTB C UCIIOJIb30BAHUEM
aBTOMATU3UPOBAHHBIX CUCTEM TE€XHOJIOTMUYECKOH MOArOTOBKH MPOU3BOICTBA;
OCYILIECTBIISITh PETJIAMEHTHBIEC UCIIBITAHUS alllIapaTHBIX U MPOTPAMMHBIX CPE/CTB B

J'Ia60paTOpHBIX " IIPOU3BOACTBCHHBIX YCIIOBUMAX .

Bnaners:

CIIOCOOHOCTBIO (bOpMy.]'II/IpOBaTB e, 3aa9 Hay49HbIX HCCIEIOBAaHUN B obnactu
ABTOMATHYCCKOI'O YIIPABJICHUA, BBI6I/IpaTB MCTOJbI KU CPCACTBA PCUICHUA 3a/1a4;
CIIOCOOHOCTBIO p33pa6aTbIBaTB TCXHOJIOI'MH U3roTOBJICHUA allllapaTHBIX CPCIACTB C
HCIIOJIb30BAHHUEM aBTOMATU3HPOBAHHBIX CUCTCM TEXHOJOTHYECKON MOJATOTOBKH
IIpONU3BOJACTBA,

CIIOCOOHOCTBIO OCYIICCTBJIATH PCTIIAMCHTHLBIC UCIIBITAHUA AIllIaPATHBIX U IPOTPAMMHBIX

CpCACTB B J'Ia60paTOpHHX 1 MPOU3BOJACTBCHHBIX YCIIOBHUAX .




4. Conep:xanue M CTPYKTYpa AMCHMILIMHBI (MOAYJIST).

4.1. ConepxxaHue pa3/iesi0B IMCUUILIUHBI.

Ne
pasznerna

HaumenoBanue paszaena

Coneprxanue pazzena

dopmupyemas
KOMITIETEHIIUS
(uacThb

KOMITCTCHITHH )

dopma
TEKYILETO
KOHTPOJIA

[TepcniexkTuBbI U
3HAYEHHE aBTOMATH3allUN
B MTOBBIICHUHT

s dexTuBHOCTH
MIPOM3BOICTBA

CdopmynupoBats 1€,
3aJ1a4 HayJHBIX
HCCIEOBAaHUN B
obnactu
aBTOMAaTHYECKOI0
yIpaBJIeHUs], BBIOOP
METO/JIOB U CPEJICTB
pelieHus CIeayonnuxX
3aJay:

OCHOBHBIE TIOHATHSA U
omnpeneacHus
TEXHUYIECKOU
KHOCPHETUKH.
JlokanbHBIE CHCTEMBI
aBTOMAaTHYECKOI0
ynpasienus. [lonarue
00
ABTOMAaTHU3UPOBAHHBIX
CHUCTEMax yIpaBJICHUS
(ACY), ux
kinaccudukamus. Poias
YeJoBeKa-oneparopa u
BBIYMCIUTENHHOMN
TexHuku B ACY

VK-5; [IKC-2

K, T

ABTOMaTHU3UPOBAHHBIH
KOHTPOJIb
TEXHOJIOTUYECKHUX
napaMeTpoB

DneMEeHTBl METPOJIOTHH
U TeXHUKU U3MEPEHU,
dbyHKIMOHATBHAS
CTPYKTYpa
U3MEPUTEIILHON
cucteMbl. OCHOBHbBIE
TpeOoBaHUs K
U3MEPUTENbHBIM
npubopam. [TonsTus o
TOYHOCTH
U3MEPUTENbHBIX
npubOpOB:
MOTPEUTHOCTH
U3MEPUTENbHBIX
npubopoB

VK-5; I[IKC-2




TemmepaTypHble IIKaJIbI

TepmomeTpsl
paciupeHus.
MaHoMeTpuyeckue
TEPMOMETPBI.
TepmosnexTpuyeckue
TEPMOMETPBI:
NepBUYHbBIE
npeoOpazoBareny,
MUJUINBOJIBTMETPBI U
HOTEHLIUOMETPHI.
TepmomeTpbl
CONPOTHUBIICHUS:
NepBUYHBIE
npeoOpazoBareny,
MocCTsI. [ITnpomeTpsl
U3ITy4YEHUS.
OcymiecTBiieHNE
periaMeHTHBIX
WCTIBITAHUH anmapaTHBIX
Y TIPOTPAMMHBIX
CPEICTB B
71a00PaTOPHBIX U
MIPOU3BO/ICTBEHHBIX
YCIOBUSAX

VK-5; IIKC-2

K, T,
PK

Jmaranoctrka XMUMHKO-
TEXHOJIOTHYECKOTO
nporiecca.

PazpaboTka TexHonoruu
HM3TrOTOBJICHUS
amnmapaTHBIX CPEJICTB C
HCIOIb30BaHUEM
ABTOMAaTHU3UPOBAHHBIX
CHCTEM
TEXHOJIOTHYSCKOM
IIOITOTOBKHU
MIPOU3BOJICTBA U CUCTEM
JHACTAHIIMOHHOTO
n3mepenns. OCBoeHHE
BHJIOB
npeobOpasoBarenel u
CHUCTEM Iepeadn
CHUTHAJIOB.

KonTponb naBieHus u
pa3pexeHusl.
KunkocTtHrie,
nedpopMalioHHbIE U
JIEKTPUUECKUE
MaHOMETPBI

VK-5; IIKC-2

K, T, PK

OcHOBHBIE CBEAEHHS 00
ACY TII B xuMH4eCcKOH
MIPOMBIILIJIEHHOCTH.
ABTOMaTHYECKHE
CUCTEMBI PETYIUPOBAHUSA

OCHOBHBIC TIOHSATHUS U
OTIpEIeTICHNSI.
PerynupoBanue 1o
OTKJIOHECHHIO U TI0
BO3MYILICHUIO;
KOMOWHUPOBaHHBIC
cucremsl. [ToHsTHE
00paTHOM CBSI3H.

VK-5; I[IKC-2




DyHKIMOHAIbHAS
CTPYKTYpa 3aMKHYTOU
ABTOMAaTUYECKOMN
CUCTEMBI
perynupoBanus (ACP).
Crabunsupyro
Pazpabotka Texnonoruu
M3TOTOBJICHUS
almnapaTHbIX CPEJCTB C
HCIIOJIb30BAaHNEM
ABTOMAaTHU3UPOBAHHBIX
CUCTEM
TEXHOJIOTUYECKOU
MOJTOTOBKU
IIPOU3BOJICTBA B 3a/1a4ax
ABTOMAaTHUYECKOIO
peryJIMpoBaHusl. IIHE,
porpaMMHBIE U
cnensamue ACP.

CoBpeMeHHas Konnenumus SCADA. VYK-5; IIKC-2
peanmzanus ACY TII, KomnoneHTs! cuctem
SCADA- cucrtemsbl KOHTPOJIS U YIIPaBJICHUSA
M UX Ha3HauYCHUE.
I'padmueckuit
uHTepderc.
Opranuzanus
B3aUMOJCUCTBHUA C
KOHTPOJIJIEPaAMHU.
HcnonszoBanne HART-
6. IPOTOKOJIA JyIs 0OMeHa K, T, PK
JAHHBIMU. ATnapaTHast
peanu3anuu

CBSI3M C YCTPOHCTBAMHU
BBOJ1a/BbIBOJIA. TpEeHIBI
B SCADA - cucremax.
PazpaboTka TexHonoruu
HW3TrOTOBJICHUS
TEXHUYECKUX PEIICHUIN
CHCTEM JHUCIIETYEPCKOTO
KOHTPOJIA

4.2. CTpyKTypa AUCHUIIHHBIL.
OO01ast TpPyA0EMKOCTh AUCHUIUINHBI COCTABISET 3 3a4eTHBIC €IUHULIBI (108 gacos).

TpyaoeMKoCTb, 4achl

Bup padorsl ceMecTp Bcero
Oo0mas Tpy10eMKOCTh (B Yacax): 108 108
KonrakTHas pabora (B yacax):
Jlexrum (JI) 18 18

ITpaktaeckue 3anstus (113)

Cemunapckue 3austus (C3)

JIaGopatopusbie padotsl (JI3) 18 18

CamocrosiTesbHas padora (B yacax): 45 45

PacuerHo-rpaduueckoe 3aganue (PI'3)




Pecdepar (P)
Occe (D)
KonTtponsnas padora (K) 27 27
CaMocCTOsITeTbHOE U3yUEHUE Pa3/ICIIOB
CaMomnorotoBka
KypcoBas pa6ora (KP)
KypcoBoii npoekr (KII)
IMoaroroBka u NpPoxoxIeHue
NMPOMEKYTOUYHOM aTTecTAlluN
Bua npomekyTouHo# aTTecTallUN HK3aMEH 9K3aMEH
Pa3gennl fUCIUMNIINHEIL.
KommuectBo yacos
Ne HaumenoBanue paszienos AynuropHas Bre-
pas- B paboTa ayJ.
Acna cero paboTa
J |113 | JIP CP
1 2 3 4 |15 6 7
1 [TepcniekTUBHI ¥ 3HAYCHUE aBTOMATU3AIINH B 3 3 g
MOBBIIIEHUH 3()(PEKTUBHOCTH TPOU3BOJICTBA
) ABTOMAaTU3UPOBAHHBIN KOHTPOJIb 3 3 3
TEXHOJIOTMYECKUX MapaMeTpoB
3 TemnepaTypHbIe IIKaJIbI 3 3 8
4 JlnarHocTrka XuMHUKO-TEXHOJIOTUYECKOTO 3 3 7
rpolecca.
OcHoBuble cBegenus 00 ACY TII B
5 XUMHUYECKON MPOMBIIIIIEHHOCTH. 3 3 7
ABTOMaTHYECKHE CUCTEMBI PETYIUPOBAHUS
6 Cospemennas peanuzanus ACY TII, SCADA- 3 3 7
CUCTEMBbI
Hmoeo: 18 18 45
4.3. JlabopaTopHble 3aHATHSA.
Ne
SAHSITHSL Ne paznena Tema Kos-Bo yacos
1. 1. HccnenoBanue XxapakTepUCTUK U PEKUMOB
paboTsl muHeHO CAP TemnoBsM 00bEKTOM 3
U ¥ pa3paboTKa TEXHOJIOTHH U3TOTOBICHHUS
TEXHUYECKUX pEelICHUN
2. 2. HccnenoBanue XapakTepUCTUK U PEKUMOB
paboTs! no3uronHoit CAP TemnnoBsiM 3
00BEKTOM U pa3paboTKa TEXHOJIOTUU
M3TOTOBJICHUSI TEXHUUYECKUX PEIICHUI
3. 3. N3yuenne MeTpoIOrHuecKux XapakTepUCTHK 3
W3MEPUTENHHOTO TPUOOpa M OCYIIECTBICHHE




PErIIaMCHTHBIX HCTILITAHUN

4. 4. N3ydyeHne MeTpoJOrn4ecknX XapakTepUCTUK
U3MEPUTEIBHOTO IpeoOpa3oBaTels U 3
OCYIIECTBIICHHE PETIIAMEHTHBIX UCTIBITAHUN

5. 5. N3ydyeHne MeTpoJOrn4eckux XapakTepUCTUK
MU3MEPUTEIBHONW CUCTEMBI U BBIOOP METOJIOB U
CPE/CTB pELICHHS 3a/1a4 PETJIaMEHTHBIX
VCIIBITAHU I

6. 6. Hccnenosanue cxem moaKIFOUYEHUS
TepMOMeTpOB COHpOTI/IBJ'ICHI/IFI K BTOpI/ILIHBIM 3
npudopam

Hroro: 18

4.4. KypcoBasi padora

[IpumepHbIe TeMbI KypcOBOM pabOThI

—_—

PazpaboTka MO Tysst KOHTPOJISI TEMIIEPATYPHI U BIAKHOCTH Ha 0cHOBE Arduino

2. Pa3paboTka MOyssi KOHTPOJISI U YIIPABICHUSI «KYyMHOTO JJoMa» Ha ocHoBe Arduino

3. Pa3paboTka moaCUCTEMBI KOHTPOJISI CTEHAA IS TPOBEICHUS KYCKOBBIX HCCIEIOBaHUMN
cenaparuu eoHs

4. Pa3paboTka 1oAcucTeEMbI KOHTPOJISI TapaMeTPOB PEKUMOB pabOTHI TEIJIOBOTO HAacoca.

Pa3zpaboTka mojacucTemMbl KOHTPOJIS MapaMeTpoB CcTeHaa onTumusanuu padotel AIIK Ha

OCHOBE YJIbTPa3ByKOBOTO JaTUHKA.

6. AnmapaTHO-IIPOrpaMMHBIN KOMIUIEKC KOHTPOJIS MapaMeTpoB KYCKOBBIX HCCIIEIOBAHUMN
meOHs 111 POTOMETPUIECKON cemapaiuu

7. AnmapaTHO-NPOTPAMMHBIA KOMILJIEKC KOHTPOJIS MPOIECCOB YIPABICHUS COJHEYHBIM
abcopOepom

8. AmnmapaTHO-IpOTpaMMHBIH KOMIIJIEKC KOHTPOJISI OJ0Ka TOMKIIOYECHHS Tepu(EpHTHBIX
JTAaTYUKOB K MUKPOIIPOLIECCOPY B CUCTEME YIPABICHUS MPOIIECCOM TUIPOMOHUKH.

9. AnmapaTHO-IIPOrpaMMHBIN KOMIIJIEKC KOHTPOJISI CHCTEMbl MUKpPOKIMMAara Ha OCHOBE
Arduino.

10. Pa3zpaboTka mOJACUCTEMBI KOHTPOJIS MapamMeTpoB almapaTHO-IPOrPaMMHOTO KOMILIEKca

YIPABJICHHS COJIHEUHBIM a0copOepoM (BO3IYIITHBIM).

e

3aoauu Kypcoeoit padomul.
['maBHOM 3a7a4eil KypCOBOI'O IPOEKTA SBJISIETCS:

1. Pa3Butue cnocOOHOCTEH HCIOIB30BATh HAa IPAKTUKE YMEHUS M HABBIKOB OpraHHU3alliu
HCCIIEIOBATENIbCKUX U MPOEKTHBIX padoT, B YIIPABIEHUHU KOJIJIEKTUBOM;

2. PazButue cnocoOGHOCTEl MOHUMATh OCHOBHBIE TPOOJIEMBI B CBOEH MpeAMETHOM 00acTH,
BBIOMPATh METOIbI U CPEZICTBA MX PEIICHMUSL.

[Iporpammuas dacth KypcoBoro mpoekta (AIIK) momkHa cocTosTh U3  QYHKIMH,
IPOLETyp, JIOTUYECKH CTPYKTYPUPOBAHHBIX B MOJIYJIH JUISl OPraHU3alMK KOJUIEKTUBHOM paOOoThI
Ha/l IPOEKTOM, YIPOILEHUS pa3pabOTKU U COMPOBOXKICHUSL.

AnmnaparHasi 4yacTb - CaMOJIOCTaTOYHBIN OJIOK, IO KOTOPOMY JIOJIKHBI OBITH OIpEJIEIECHBI
MEPCIIEKTUBBI TPOJBUKEHHSI B COCTABE IPYTHX MPOEKTOB.

[IpenmymiecTBeHHass peanu3alus pe3yJbTaTOB KypCOBOIO IPOEKTUPOBAaHUS, B BUJE
CTEHJIOB, MPOJBHUIa€MbIX MaJBIMU KOJJIEKTUBAMU CTYJCHTOB B Y4EOHBIH IpoIiecc, HAampaBiIeHO
Ha DPa3BUTUE NPOEKTHOW JeATeNbHOCTH. OpraHusys MpPOEKTHYIO JESATEIBHOCTh AN
IPOJBIDKEHUS] B Y4eOHBIN Mpolecc KypcOBOTO IMPOEKTa, aBTOP IMOJy4YaeT HABBIKM U OIBIT
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PYKOBOJCTBA KOJUIEKTUBOM. MOyJIM MPOXOAAT MHOIOYPOBHEBBIM KM3HEHHBIN LIUKII PA3BUTHS,
KOJUUIEKTUBHOE COIIPOBOKJICHHUE, MOJAEPHU3ALMIO, aJANTAlMI0 K JPYTUM IPOEKTaM MOCTOSIHHOE
COBEPILECHCTBOBAHUE.

Komnerennuu o00pa3oBarenbHOTO CTaHAapTa (OPMHUPYIOTCS Ha TMPOTSDKEHHH BCETO
nporecca o0ydeHus. 3aJaHus CTYJCHTaM U IPUMEPHI IMEIOT IPEUMYIIECTBEHHO MPAKTUYECKYIO
HAaIlpaBICHHOCTb W IPEACTABISAIOTCA B IPUTOAHOM  JJI CHUCTEMHOIO IPOABUXKEHUSA B
IIPOEKTHYIO JEATEIbHOCTh BHUJE. [Ipn M3ydeHun anmapaTHbIX CPEICTB M IIPOrpaMMHUPOBAHUS C
MEPBBIX THEH (POPMHUPYIOTCS HaBBIKKA O(GOPMIIEHUS TIPOTPAMMHOTO TEKCTa B BUJE TOANPOrPaMM
C pa3MElIeHHEM HMX MOIYNAX, OMOIMOTEeKaX KOJUIEKTUBHOTO HCIOJB30BaHUS NPU MPOEKTHOMN
NESATENbHOCTH.

[IpakTHueckoe BBINOJHEHUE, ITPOJABWKEHHUE PE3yJIbTaTOB MAJIBIM KOJUIEKTUBOM U 3allUTA
KypCOBOTO NPOEKTa B IIMPOKOHN ayJUTOPHUU TO3BOJIIET HanOosee MoHO (pOopMUPOBATH TaKue
BAYKHBIE MTPAKTUYECKUE HABBIKHU, MIEPEXOsIINe B MPO(HecCHOHATbHBIE KOMIIETEHITHH:

YMEHHE BBIPa)KaTh CBOU MBICJIH B YCTHON M MHUCbMEHHOU (popme;

MpaBUIIbHO (POPMYIMPOBATH BOIPOCH! U 3alIPOCHl B MH(OPMALIMOHHBIX ONCKOBUKAX;

OCMBICIICHHOE ITPOYTEHUE TEKCTA;

BJIaJICHHE MOHOJIOTOBOM, AUAJIOTOBOM, TUCKYCCUOHHOM (hOpMOil peueBoif KOMMYHUKALINH;

B3aUMO/ICHCTBHUE C MapTHEPAMH B TPYIIE U pacipeielieHne 00s13aHHOCTEH;

PYKOBOJCTBO MAJIBIM KOJUIEKTUBOM;

B3aUMOJICICTBHE C PYKOBOIUTENIEM;

paspernieHne KOH(IUKTOB;

CIIOCOOHOCTH MOHUMATh OCHOBHBIE NPOOJIEMBl B CBOEW NpeIMEeTHONH o0iacTu, BbHIOMPAThH

METO/Ibl U CPENCTBA UX PEIICHMUS;

® Dpa3sBUTHE M MCIOJb30BAaHUS HAa IPAKTUKE YMEHUS W HABBIKOB B  OpraHU3alud
UCCIIEIOBATENIbCKUX U MPOEKTHBIX padoT, B YIPABICHUH KOJIJIEKTUBOM.

® TOTOBHOCTh K y4acTHIO B pabOTax MO HM3rOTOBJIEHUIO, OTJIAJKE M claue B HKCILTyaTalUIO
CHUCTEM M CPEJCTB aBTOMATHU3ALMH U YIIPABJICHHUS,

® TOTOBHOCTH Y4aCTBOBATh B pa3pabOTKe U M3TOTOBJICHUU CTEHIOB JUIsl KOMILIEKCHOM OTIa/IKu
Y UCHBITAaHUH MPOTPaAMMHO-aNNapaTHBIX YIPABIAIOMINX KOMIUIEKCOB.

Kpamkoe cooepiwcanue Kypcoeoit padomeot.

BBenenue
O06oCHOBaTh aKTYaJIbHOCTh U 33/1a4U KYpCOBOM PabOTHI.
1. OOmuii pa3aen

1.1. IIpuBecTu KpaTKyr XapaKTEPUCTUKY MpPEeIMETHOH 00nacTu cPopMylnHpoBaTh U
OmHcaTh OCHOBHBIE MPOOJEMBbI B CBOEH MpeaMeTHOl obnactu

1.2. TlpuBecTH aHaNM3 CYIIECTBYIOUIMX TEXHHYECKMX PEIICHHH W TOJCHCTEM IO
paspabaTbeiBaeMOi TIpodieme.

1.3. OnucaTth npeAMETHYIO 00JacTh MOJCHCTEMBl. BpIOpaTh MeToabl U CpelcTBa
peleHus mpodyieMbl  IPEAMETHOW 00JIacTH.

1.4. Pa3zpaboTath JOTHKY pelIeHuUs 3aJauu.
1.5. OGocHOBaTH BBIOOP Cpeibl pealli3allyH.
2. CneunanbeHbIN pazaen
2.1. MadopmarmionHoe obecriedeHue.
2.1.1. PazpaboTaTh 1 000CHOBATh CTPYKTYPY amnmapaTHO-MPOTPAMMHOTO KOMILIEKCA.

2.1.2. Tloctpouts UHGOPMAITUOHHYIO MOJIENb TOJCHCTEMEI.
11



2.1.3. IlpuBectu cTpyKTypy H (POpMY BXOAHOH, MPOMEKYTOYHOW U BBIXOJHOU
nH(pOpMaIUH.

2.2. IlporpammHOe obecrnieueHue.
2.2.1. lloctpouth HHTEPHEIC MOACUCTEMBI.

2.2.2. Pa3paboTaTh U OMHCATh MPOTPAMMHBIE MOAYIH IO COOpPY KOPPEKTHPOBKE U
MPOCMOTpPY MHGPOpPMAIHH C Tepu(epHifHbIX TaTINKOB.

2.2.3. Pa3paboTtaTh mIporpaMMHbIE MOIYJIH yrpaBieHus ((POPMHUPOBAHUIO BBIXOIHBIX
JIOKYMEHTOB).

3. Texnonoruueckuit pa3aen
3.1. O6ocHOBaTh NPUHLKI BEIOOPAa OCHOBHOTO TeXHUYECKOTo o0opynoBanus s AlIK.

3.1.1. PazpabGotratb M 000CHOBaTH CTPYKTYpPY HH(POPMAIMOHHON O0a3bl
IIOACHUCTEMBI.

3.1.3. Omnwucarb HUCHOJIb3yeMblE METOABl TECTHUPOBAHUS U  OTJIAJIKU
MIPOTPaMMHBIX MOJTYJIEH.

3.1.4. Pa3zpaboTaTh HHCTPYKITUIO MOJIB30BATENs 10 pab0Te ¢ KOMIUIEKCOM MPOTPaMM
IIOACHUCTEMBI.

3aKIroueHue

Pe3ynbrarhl KOJUIEKTMBHOM pabOThl Haja MpoekToM. Pa3BuTue M HMCHONb30BaHHUS Ha
MIPAaKTUKE YMEHUS M HABBIKOB B OPraHW3allMy HCCIEIO0BATEIbCKUX M MPOEKTHBIX
paloT, B ypaBIeHUH KOJIJIEKTUBOM

CIHCOK HCITOJIb30BaHHBIX HCTOUYHHUKOB

IMPMJIOXEHUE

5. OueHouHble MaTepuHaJbl UIi TeKYHIEro KOHTPOJIA YCIeBAeMOCTH W
NMPOMEKYTOYHOM aTTeCTAlNHU

5.1 OueHo4yHbIe MATEPHAJIBI JJISl TEKYLIET0 KOHTPOJISI YCIIeBAeMOCTH

KoHTposbHbIE BONPOCHI M 32/1a41 TEKYIIEr0 U PY0e:KHOT0 KOHTPOJIA

KonTposbHbIe MeponipusiTUs 1-0H KOHTPOJIbHON TOYKH

1. JlabopaTopHas pabora:

1.1.MccnenoBanue XapakKTEpPUCTUK UCTIOTHUTEIbHBIX MEXaHU3MOB.
1.2.ViccnenoBanue XapakTEpPUCTUK TATYUKOB CKOPOCTH.

1.3.MccnenoBanne XapakTePUCTUK TATYMKOB TOJOKEHHS

2. KomnokBuyM: 3aaHus Ha KOJJIOKBUYM IO MIEPBOI KOHTPOJIBHOM TOUKE.

3agaHust HA KOJUIOKBHYM 110 NEPBOil KOHTPOJbHON TOYKe

3ananue Nel
1.Kakue ocHOBHBIE KJIACChI TEXHOJIOTMUECKUX NTPOLIECCOB B CUCTEME ITPOMBIIITIEHHOTO
IIPOU3BOJICTBA?
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2.Ha3oBuTe 1noax1acchl MPOMBIIIIEHHOTO TPOU3BOJCTBA.

3ananue Ne2

1.B yem ocHoBHas 3agaua ATK?

2.Kakue Texnuueckue cpeactsa B Xoadat B cocraB ATK?

3ananue Ne3

1.Kakue 3a1aun pemaeT TeXHOJIOTHYECKU KOHTPOJLIEP WM MTPOMBIIUICHHBIA KOMITBIOTEP B
CUCTEMAax aBTOMATHU3ALUU U YIpaBiIeHus?

2.B yem 3akimrovaeTcsi IpUHINUN YHU(PUKAIIUN TEXHUUYECKUX CPEACTB CUCTEM aBTOMATH3AIUN 1
yrpaBieHus?

3ananue Ne4

1.B ueM 3axitouaeTcst NpUHIUN JeleHTpain3anuu npu nocrpoenun ATK?

2.B deM 3axirouaeTcsi MarucTpaabHO-MOAYNbHBIN MpuHLKI ocTpoeHuss ATK?

3ananue Ne5

1.Ha3zoBHTE OCHOBHBIE IPYNIIBI TATYUKOB.

2.Pacckaxute 0 (PM3UUECKUX MPUHIIATIAX ACUCTBUS JATUUKOB.

3ananue Neb

1.Pacckaxkute 0 Ha3HAYEHUH JTATYUKOB CKOPOCTH (YAaCTOTHI BPALEHHMSI), yIJla TOBOPO- Ta,
MOJIOXKEHUS (TIepeMenieHus ).

2.Pacckaxkure 0 CpecTBax U3MEPEHMS TEMIIEPATYPHI U JABICHUS.

3ananue N7

1.OcHOBHOE Ha3HaUE€HUE YPOBHEMEPOB U PACXOJIOMEPOB U UX OCHOBHBIE XapaKTEPUCTUKH?
2.Ha30BHUTE OCHOBHBIC XapaKTEPUCTHUKU JATIYMKOB CKOPOCTH (YACTOTHI BPAIICHUS), TATINKOB
yTJia TOBOPOTA, TIOJIOKEHUS (TIEpEMEIICHHUS).

3ananue Ned

1.Ha3zoBuTe OCHOBHBIE XapaKTEPUCTUKU AATYMKOB TEMIEPATyphl U JaBJICHUS.

2.Ha30BUTE OCHOBHBIE XapaKTEPUCTUKU ONTOBOJIOKOHHBIX JATUUKOB.

3amanue Ne9

1.IlpuBeaute xknaccudukammio UIT.

2.B dem 3akntouaercs npuHuui nocrpoenus UI1?

Samanue Nel0

1.Yt0o moHUMAETCs MO MHTEIJIEKTYadbHbIM AaT4rkoM U UI1?

2.Kak opranu3yooTcs U3MepuTeIbHbIC KaHAbI B CHCTEMaxX aBTOMAaTU3alluu U YIIPaBICHUS ?
3amanue Nell

1.Ha3zoBuTe Ha3HaYEHHE YCTPOICTBA CBSI3U C OOBEKTOM YIPABJICHUS U UX OCHOBHBIEC THIIBI.
2.B 4eM 3akiroyaeTcsl MPUHIUI OPTaHU3alMH YCTPOMCTBA CBSI3U C 0OBEKTOM YIpaBlieHus?
3amanue Nel2

1.HazoBuTe 0cHOBHOE Ha3HauUEHUE U(PPOBBIX CPEACTB 0OPAOOTKH HHPOPMAIIMH B CHCTEMaX
aBTOMATHU3AIMH U YIIPABICHHUS.

2.Pacckaxkute mpuHLIUI PabOTHI U(PPO-aHAIOTOBOTO MpeoOpa3oBaTes.

3ananue Nel3

1.Pacckaxkute mpuHIUI paboThl aHANOrO-IU(PPOBOTO Mpeodpa3oBaTers.

2.Ha3zoBuTe Ha3HauUEHUE YCTPONCTB BBOJIA U BHIBOJIA AHAIOTOBBIX U JUCKPETHBIX CUTHATIOB?
3ananue Nel4

1.IIpuBeauTe OCHOBHBIE XapaKTEPUCTUKHU YCTPOMCTB BBOJA M BHIBOJIa aHAJIOTOBBIX U
JUCKPETHBIX CUTHAJIOB.

2.Jlns yero npeiHa3HaYeHbl YCTPONUCTBA rajlbBAHUYECKON Pa3BsI3KU?

3amanne Nel5S

1.Kakoe Ha3HaueHHE TPOMBIIUICHHBIX HH()OPMAIMOHHBIX CETEi?
2.IlpuBenute KiIaccU(PUKAIMIO MPOMBITIUIEHHBIX HHPOPMAIIMOHHBIX CETEH.
3aganue Nel6

1.YTo BXOIUT B ATAIIOHHYIO MOJEIb APXUTEKTYPhl OTKPBITHIX CUCTEM?
2.Kakue TOomoyoruu MpoMBIIIJICHHBIX HH()OPMAIIMOHHBIX ceTeil Bol 3HaeTe?
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3ananue Nel7

1.Ha3zoBuTE OCHOBHBIE XapaKTEPUCTHKH MPOMBIIUICHHBIX WH(POPMAIIMOHHBIX CETEH.

2.YT10 noHMMaeTcs 01 MOHOKaHaaoM?

3ananue Nel8

1.Ha3oBuTE TEXHUYECKUE CPEACTBA U METO/IbI YIIPABJIEHUS JOCTYIIOM K MOHOKaHaJaM.
2.Kakue Mo1ynu CBSI3M MPUMEHSIOTCS IIPU OpraHU3allMK CETU B CUCTEMaX aBTOMaTU3aluu?
3ananue Nel9

1.Kak u xakue napaMmeTpsl yCTaHaBIMBAIOTCSl Y BCTPOEHHBIX MOAYJIEH CBA3H?

2.YT0 Takoe KOMMYHHUKAI[UOHHBIN MPOTOKOJ?

3ananue Ne20

1.Kakue cereBble afantepbl IPUMEHSIOTCS IPH OPraHU3alluU CETH B CUCTEMAaX aBTOMaTH3aL1K?
2.Kakwue cymnecTByroT METO/1bl KOAUPOBAaHUS HH(POPMAIH B TIPOMBIIIIJICHHBIX
MH(}OPMAaLMOHHBIX CETAX?

KoHnTpoabHble MeponpuATHS 2-0i KOHTPOJIbHON TOYKe

1. JlabopaTopHas pabora:

1.1. U3ydenue 1a00paTOpHOTO CTEH1a U3MEPEHUSI TEMIIEPATYPHI.

1.2. M3ydeHne anropuTMOB U3MEPEHHUS TEMIIEPATYPHI U JaBICHUS.

1.3. U3ydenue 1ab0opaTOpPHOTO CTEH/1a U3MEPEHUS TEMIIEPATYPHI U TaBICHHUSL.
2. KomnokBuyM: 3a1aHus Ha KOJUIOKBUYM I10 BTOPO KOHTPOJIBHOM TOYKE.

3ajaHus HA KOJUIOKBUYM 110 BTOPOH KOHTPOJILHOH TOYKeE

3amanue Nel

1.Kakwue cymecTByOT BHIBI U ()OPMBI CUTHAJIOB?

2.Kak onpenensieTcst IpoIycKHas CTOCOOHOCTh KaHaa CBsI3M 0e3 momex?

Samanue Ne2

1.Kakast MmoskeT ObITh CTPYKTYpa IPOTPaMMHOI0 OOECIIeUeHHUsI B CUCTEMaX aBTOMAaTH3alNH U
yrpaBieHUs?

2.Kakue onepanuonsslie cucteMbl U cucteMHoe [10 npuMeHsitoTcs B cucteMax aBTOMaTU3alUU U
yrpaBieHUs?

3amanue Ne3

1.HazoBuTe 0CHOBHBIE (PYHKIIMU OTIEPALIMOHHON CHCTEMBI.

2.I1o KakuM KpUTEPHSIM OCYIIECTBIISIETCSA BHIOOP ONEPALMOHHON CUCTEMBI B IPOMBIIIIICHHBIX
KOMITbIOTEpax?

3ananue No4

1.Kakoe npukinannoe 1O mpumeHsieTcst B cuCTeMax aBTOMATU3AlMK U yIIPaBJIeHUS?
2.VI310UT€E MPUHIIMIIBI IPOTPAMMHUPOBAHUS B CHCTEMax aBTOMATU3AlMK U YIIPaBIIeHUs?
3aganue Ne5

1.Kak nporpaMMupyroTcst npoMsbIIIIeHHbIE KoMIIbIoTephl U [TJIK?

2.Kak nporpaMMHpyIOTCsS UHTEJJIEKTYaJIbHbIE MOIYJIN TEXHOJOTUUECKUX KOHTPOJIIIEPOB?
3ananue Neb

1.Kak nporpaMMHpyrOTCs MOTyJIM BBOJIa aHAJIOTOBBIX CUTHAJIOB B TEXHOJIOTMYECKUX
KOHTpoJuiepax?

2.Kakue mHCTpyMeHTalbHbIE CPECTBA CYIIECTBYIOT /Ui pa3pabOTKH, OTIAIKU U CO-
MIPOBOKJICHUS IPOTPaMMHOTO obOecrieueHus?

3aganue Ne7

1.Kak pemarorcs BOpOChl HAJIEKHOCTH MPU MPOTPAMMHUPOBAHUU TEXHOJIOTUYECKUX
KOHTPOJUIEPOB?

2.00BsiIcHUTE MPUHITUT IPOTPAMMHPOBAHUS AITOPUTMOB 10 BPEMEHHU.
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3ananue Ne§
1.00bscHUTE MPUHIUT IPOIPAMMHPOBAHUS aJITOPUTMOB IO COCTOSIHUIO OOBEKTA.
2.00BSICHUTE alITOPUTM KECTKOTO MOCIICIOBATEILHOTO YIIPABICHUSI.
3ananue Ne9
1.HazoBuTE OCHOBHBIE XapaKTEPUCTHKN UHTEP(EHCOB CUCTEM aBTOMATH3AIMU U YIIPABJICHUSI.
2.Kakoe Ha3Hau€HUE CUCTEMHBIX HHTep(DericoB?
3ananue NelO
1.Kakoe Ha3HaueHue nHTEp(HeNcoB NepcoHaIbHbIX KOMIbioTepoB TUna IBM PC?
2.Kakoe Ha3zHaueHHe IPpUOOPHBIX HHTEPHEHCOB?
3ananue Nell
1.Ha3oBuTE OCHOBHBIC XapaKTEPUCTHKU CUCTEMHBIX HHTEp(]EiicoB
2. HazoBuTE OCHOBHBIE XapaKTEePUCTHKH UHTEP(HEHCOB MEPCOHATBHBIX KOMITbIOTEPOB THITa IBM
PC u npubopHbIX HHTEPPEHCOB.
3ananue Nel2
1.Ha3oBuTE OCHOBHBIE XapaKTEPUCTUKU UHTEP(HENCOB YCTPOICTB BBO1a/BBIBOA
(nepudepuitHbIX YCTPOUCTB).
2.Pacckaxxute MpUHIUI pabOThI MOCIEA0BATEIHLHOTO HHTEp(deiica.
3ananue Nel3
1.Pacckakute mpuHLUI pabOTHI MapajielbHOro HHTepdelica.
2.0nummTe 0cHOBHYIO cxemy BKkiatoueHus [AITTHB.
3ananue Nel4
1.Kakue nmomyiieHusi IpUHAUMAIOTCS TIPH BBIBOIC (DOPMYIT TSI XapaKTEPUCTHK TBUTATEIIS
MTOCTOSTHHOTO TOKa?
2.HazoBuTe BUIBI M COOTBETCTBYIOIINE MTPU3HAKN IHEPTETUUECKUX PEKUMOB JBUTATEIIA.
3amanue Nels
1.Ha3oBute ocHOBHBIE c110c00bI perynupoBanus koopauHat D11 ¢ JITTTHB.
2.0xapakTepu3yiTe OCHOBHBIE CTIOCOOBI perynmupoBanus ckopoctu [AIITHB.
3amanue Nel6
1.Y1o Takoe mycKoBas AMarpamMma u Kak oHa CTPOUTCSA?
2.KakoBbI IocTOMHCTBA U HEAOCTATKU cucTembl TI1 - J1?
Samanue Nel7
1.B yem 1ienb 1 cymHoCTh POPMUPOBAHUS CTATUICCKUX M TMHAMHYECKUX XapakTepucTuK DI1?
2.YT1o0 Takoe yHUBEpCaAIbHbIE XapaAKTEPUCTUKN JBUTaTEIEH NOCTOSHHOIO TOKa
MOCJIEIOBATEIFHOTO U CMEIIAHHOTO BO30YX1eHus?
Samanue Nel8
1.B yem ocoGeHHOCTH cXeMbl BKIIFOUeHHsI ¥ XapakTepuctuk JIITITB?
2.Hazoswute criocoOsl peryaupoBanus ckopoctu JIITIIB.
3ananue Nel9
1.HazoBute cioco6sl Topmosxkenust JIITTIIB.
2.Yto Takoe cxeMa 3amemeHus AJl?
3amanue Ne20
1.B kakux sHEpreTHYecKUX pexxumax Moxert padorats AJL?
2.Kakue J0CTOMHCTBA U HEIOCTATKU UMEET CIIOCO0 perynupoBaHus koopauHaT A/l ¢ moMomibo
pe3nucTopoB?
KonTpoabHbie MeponpusaTHs 3-0H KOHTPOJIbHON TOYKe

1. JlaGopatopnas paborta:
1.1. MccnenoBanue KOPPEKTUPYIOIIMX LIENIEH B CHCTEME aBTOMATHU3ALlUU U YIIPABICHHUS.
1.2. OcBoeHHe METOAMKH MPOTrpaMMHUPOBAHUS B TEPMHHAX PEJICHHO-KOHTAKTHOTO S3BIKA.
1.3. MccnenoBanue XapakTepUCTUK TUPUCTOPHOTO MpeoOpa3zoBaTersl.

2. KonnoxBuym: 3aaHust Ha KOJJIOKBUYM I10 TPEThel KOHTPOJIBHOM TOUKE.
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3aI[aH]/I$l Ha KOJUIOKBUYM 110 TpeTbeﬁ KOHTpOJ’[LHOﬁ TOYKE

3ananue Nel

1.Ha3zoBute TunoBble CTPYKTYpHl, cocTa NY.

2.Ha3oBuTe 0CHOBHbIE XapakTepucTuku NVY.

3ananue Ne2

1.YT0 Takoe naccuBHbIE U AKTUBHBIE 3JIEMEHTHI, B UEM COCTOUT Pa3IHune MEX]y HUMU?

2. JlaiiTe KIaccU(pUKAIHMIO JIEMEHTOB 0 XapakTepy QYHKIIMOHAIBHOW 3aBUCUMOCTH MEXTY
BXOJITHOW U BBIXOJHOM BEJIMYMHAMU.

3ananue Ne3

1.Kak onpenenutb ko3P puUIMeHT 3amaca npu cpabaTbIBaHUH U OTIYCKaHUU pelie?

2.JlaliTe knaccuuKanuio pexxuMoB paboThl yCTPOUCTB.

3ananue Ne4

1.Kak Ha3bpIBaIOTCS €AMHULIBI U3MEPEHNS MarHUTHOTO MOTOKA, MHAYKIIUH, UHAYKTUBHOCTH,
HaNpsHKEHHOCTH, MarHUTHOM npoBoguMocTy B cuctem CU?

2.Yem oTIMUaIOTCS Ha4yajbHAas, OCHOBHAS M Oe3rucTepe3nucHasl KpUBble HAMAarHUYUBaHUS ?
3ananue Ne5

1.YTo Takoe kpuBas Bo3Bpara?

2.Yt0 Takoe k03 PpUIMEHT NepeKTIIoYeHHs 1 KaK OH ompeensercs?

3ananue Neb

1.Kak onpenensroTcss UMITyJIbCHBIE CBOWCTBA MAarHUTHBIX CEPACYHUKOB?

2.M300pa3ute cTaTuyecKhe XapaKTepUCTUKU OECKOHTAKTHBIX MarHUTHBIX pelie, KOTOpbIe
COOTBETCTBYIOT XapaKTEPUCTHKAM 3JIEKTPOMArHUTHBIX pelie ¢ HOPMAIbHO PA30MKHYTHIM
KOHTAKTOM, a TAKXKE XapaKTEPUCTUKHU ABYXIO3UIIMOHHOTO MOJISIPU30BAHHOTIO pEJIe.
Samanue Ne7

1.JlaiiTe KITaccupUKAIHUIO IEKTPOMAarHUTHBIX MEXaHU3MOB TI0 TIPUHITUITY JIEHCTBHS.
2.IlepeuncanTe OCHOBHBIE XapAKTEPUCTUKN IIEKTPOMArHUTHBIX MEXaHU3MOB.

3amanue Ne§

1.Kak onpenensercs TAr0BO€ yCHINE 3JIEKTPOMATHUTHOIO MEXaHU3Ma ITOCTOSHHOIO TOKa?
2.KakoBbl Ha3Ha4YeHUE U Kiaccu(PuKalus 3IEeKTPOMArHUTHBIX MyQT?

3aganue Ne9

1.KakoB nopsiok pacuera GpUKIHOHHONW MYy(PTHI?

2.Pacckaxure 00 UM u PO.

3amanue NelO

1.Yto BXOIUT B IpOrpaMMHOE 00eCIieueHrEe CUCTEM aBTOMATHU3ALUU U YIIPABICHHUS
TEXHUYECKUMHU 00BEKTaMHU M TEXHOJIOTHYECKUMU MpoLeccamu’?

2.Y10 BXOUT B TEXHUYECKOE 00ECIeYeHUE CUCTEM aBTOMATH3AIMU U YIIPaBJICHUs
TEXHUYECKUMHU 00BEKTaMU M TEXHOJIOTHYECKUMU MpoLeccamu’?

3amanue Nell

1.Y1o BXOJUT B MHPOPMALIMOHHOE U METOIMYECKOE 00ECIIeYeHUsI CUCTEM aBTOMATU3allUM U
yIIpaBJICHUS] TEXHUYECKUMHU 00BEKTaMU U TEXHOJIOTHYECKUMH Tpolieccamu?

2.Kakast MO>xeT ObITb CTPYKTYpa MPOTrpaMMHOT0 00ecTiedeHNsl B CUCTeMaxX aBTOMAaTH3alMH U
yIIpaBJICHUS?

3ananue Nel2

1.Kakue onepanyonHsle cuctemsl U cucteMHoe 110 npumeHsIoTcs B CUCTEMax aBTOMaTU3alnu U
yIpaBJICHUS?

2.HazoBuTe OCHOBHBIE (DYHKIIMM ONEPALIMIOHHON CHCTEMBI.

3aganue Nel3

1.ITo KakMM KpUTEPHUSIM OCYILECTBIISETCS BHIOOP OMEpPaliMOHHON CUCTEMBI B IIPOMBIIIIIEHHBIX
KOMIbloTepax?

2.Kakoe npuknaanoe 110 npumensercs B cucreMax aBTOMaTH3aLUU U YIIPaBICHUS?
3ananue Nel4
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1.M3n0UT€ NPUHLMIIBI IPOTPAMMHUPOBAHUS B CUCTEMaxX aBTOMAaTU3allMM U YIPaBJICHUsA?
2.Kak nporpaMMupyroTCcs IpOMBIILIEHHbIE KoMIbIoTephI U TTJIK?

3ananue Nel5

1.Kak nporpaMMupyroTCcsi HHTEIIEKTyalbHbIE MOIYJIN TEXHOJIOIMUYECKUX KOHTPOJIIIEPOB?
2.Kak nporpaMMupyrooTcs MOAYJIM BBOJIa aHAJIOTOBBIX CUTHAJIOB B TEXHOJIOTMUECKUX
KOHTpoJuiepax?

3ananue Nel6

1.Kakue uHCTpyMEHTaIbHbIE CPECTBA CYIIECTBYIOT /Ui pa3pabOTKH, OTIaAKU U
COTIPOBOXICHUS TPOrPaAaMMHOTO oOecrieueHus?

2.Kak pemarorcsi BOIpOChl HaJEKHOCTH MIPU MIPOTPAMMHUPOBAHUM TEXHOIOTMUYECKUX
KOHTpPOJUIEPOB?

3ananue Nel7

1.O0BsicHUTE IPUHIIUI TPOrPAMMMPOBAHUS aJITOPUTMOB 10 BPEMEHHU.

2.00bsicHUTE NPUHIUI IPOTPAMMHUPOBAHUS AITOPUTMOB IO COCTOSIHUIO 0OBEKTA.
3ananue Nel8

1.O0BsICHUTE aNTOPUTM KECTKOTO MOCIIEOBATEILHOTO YIIPABICHUS.

2.Yto takoe U-o0pa3ubie xapaktepuctuku CJ1?

3ananue Nel9

1.YT1o Takoe BEHTWILHBIN JBUTATEND?

2.Iloscaute npunuun aeictus /. Kakosa cxema ynpasnenus 1117

3amanue Ne20

1.HazoBute ocobeHHOCTH BEHTHIIBHOTO DIl ¢ MHAYKTOPHBIM JBUTATEIIEM.
2.00bsICHUTE aNTOPUTM AJANTUBHOIO YIIPaBJICHUS

5.2. OneHoYHbIE MAaTEPHAJIbI JAJIA IPOMEKYTOUHOM aTTecTaluu

HpOMe}KYTOLIHaH arTecranus IpoxXoauT B (bopMe OK3aMC€Ha B KOHIEC CEMECTpa.

OK3aMeHaIMOHHBIN OHnJIeT BKIIOYAET JBa TCOPECTUUYCCKUX BOIIpOCa.

Bonpocsl Ha 3k3amMeH
MaHoMeTpuYecKre TEPMOMETPHI.

[TupomeTpsl COOTHOILIEHUSL.

[TupomeTpsl U3TyueHHUS.

PaguanmoHHble TUPOMETPBI.
KnaKoCcTHO-MEXaHNYECKHE MAHOMETPBI.
MemOpaHHbBIE MAaHOMETPBHI.

ITonnaBkOBEIE pacxoaOMEphI.

e R e

JndpmanomeTpuueckre ypaBHEMEpPHI 11l U3MEPEHHsI YPOBHSI B COCY]IE,
paboTarolem 1o JaBIeHUEM.
9. AkycTudeckue ypoBHEMEPHI.

10. Oransl pazsutus ACYTII
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.

KoMnoHeHTBI cucTeM KOHTPOJIS U YIIPaBIEHUS U UX HA3HAYEHUE
Ocnosublie nousTust SCADA-cuctem

Bosmoxnoctu SCADA-cuctem

OcHOBHBIE TEXHUYECKHUE U IKCILITyaTallMOHHbIE BO3MOxHOCTH SCADA
Crpykrypa SCADA-cucrem

VY nanennsie Tepmunainsl (RTU)

Kanassr cszu (CS)

Hucneruepckue myHKTh! ynpasiaeHus (MTU)

Cucremsl peanbHOro BpeMeHu i opranuzanuu SCADA-cuctem
MeTo 161 MEXITPOLIECCHOW KOMMYHUKAIUU. ActiveX-00beKTbI
OPC-cepBepsnl

Wneonorus pacnpeneneHHbIX KOMIIEKCOB

Pexxumnr cereBoro oomena B SCADA

VYmpasnenue yepe3 Uurepner. JJoctyn k npoekry uepe3 MHTEpHET
[Tonsitne u o6nacts npumenenust SCADA-cucrem

3amaun pemaembie SCADA-cuctremamu

OcHoBHbIe KOMITIOHEHTHI (cocTaB) SCADA

OcHoBHbIE TpeOOBaHUS K IUCIETYEPCKUM CUCTEMaM YIpaBJICHUS
O6mras ctpykrypa SCADA

OyHkiuoHaneHas cTpykrypa SCADA

Crannapt OPC-cepBep. Haznauenne. OcHOBHBIE crieniu(puKaiuu
Xapaktepuctuka OPC DA-cepBepa

Oynkiun SCADA: pa3paboTka 4enoBeKa-MalTuHHOTO HHTepdeiica
Oyakuuu SCADA kak CUCTEMBbI AUCTIETYEPCKOTO YIIPABICHUS
Ocobennoctu SCADA kak mpoiiecca ynpaBiaeHHUs

Oyukuun SCADA Kak 4acTH CUCTEMBbI ABTOMATHYECKOTO YIPaBICHUS
Oyukuun SCADA: XxpaHeHHe UCTOPUH Tpoliecca

Oynkuuu SCADA: oGecrieueHue 6€30MacHOCTH YIPaBIEHUS MPOIIECCOM
[Tonsitue co6biTus. [lonsatue anapma. OCHOBHBIE BUIBI aJIapMOB
WNuctpymenTanslble cBoliictBa SCADA

DkcrutyaTauuoHHble cBoiictBa SCADA

CpenctBa peannzanuu oTkpeitoctd SCADA-cuctem

CaoiictBa SCADA, Bnustomue Ha 5KOHOMHUUYECKYIO 3((HEKTUBHOCTh

OcCHOBHbBIE ITIOHSITUS YIpaBJICHUA TCXHOJOTMYCCKUMU ITPpoHCCCaMU
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45.

ABTOMaTHYECKHE CUCTEMBI peryaupoBanusd. CTpyKTypHas cxema

ABTOMAaTHUYECKON CUCTEMBI PETyJIUPOBaHUS.

46. ABTomMaTuyeckue cucteMsl perynupoBanusi. Kiaccudukanus ACP

47. MatemMaTu4yeckoe  OIMCaHHE ACP. Craructuueckas
XapaKTepHUCTHKA. CrniocoObl

48. mpeacTaBlIeHNs CTATUCTUUECKON XapaKTePUCTUKU

49. MareMaTuyeckoe  OIMHMCAHHE ACP. Jlunamudeckas
XapaKTepUCTHKA. CriocoObl

50. npeacTaBieHus: JUHAMHYECKON XapaKTepUCTHKU.

51. JIuneapusaius HenuHENHHbIX ypaBHeHU npu onucanuu ACP. CBoiicTBa

JIMHEWHBIX CUCTEM.
52. Coenunenus anementoB ACP.
53. Onucanue quHaMuky 31eMeHToB ACP B BUie UMIyIbCHO-TIEpEX0AHOM (BECOBOH)
(GyHKIMM U TepexoAHON GYHKINU (BpEMEHHOW XapaKTEPUCTUKH).

54. YcunutenbHOE 3BEHO.

55. UnTerpupyroiiee 3BeHO.

56. luddepennupyroiiee 3BEHO.

57. Anepuoanueckoe 3B€HO MEePBOTO MOPSIKA.

58. 3BeHO YMCTOrO 3ara3abIBaHus.

59. OOBEKTHI perynpoBaHus U UX CBOWCTBA.

60. ABTOMaTUYECKUE PETYISITOPHI, KJIaCCUPUKAIIH.

61. [IponopiimoHaIbHBIN 3aKOH PETyIUPOBAHUS.

62. IHTerpabHBIN 3aKOH PEryTUpOBaHUSI.

63. IIponopioHaIbHO-UHTErPAIbHBIN 3aKOH PEryINpPOBAHHUS.

64. IIponopoHaIbHO-UHTErpAIbHO- AU (D PepeHIInaNbHBIN 3aKOH PEryIupOBaHUSL.

6. MeToguyeckne MaTepuaJibl, ONpeaesomye Npoueaypbl OeHMBAHUA 3HAHUI, YMEHM,

HABBIKOB M (WJIH) ONBITA 1€ TEJIbHOCTH.

6.1 Pe3yabTarbl 0CBOCHUS Y4eOHOM IMCUMILINHBI, OJJIeXKALINE IPOBEPKe.

MIndpp | Komnerenuus IHoka3aTenun ouenuBanns | Kpurepun

Komme- KOMIIeTeHIIHI OLICHMBaHUS

TEeHI A KOMIIEeTeHI i

1 2 3 4

YK-5 CIOCOOHOCTh B xome Ttekymero, pyoexHoro | Hannune nokasaresns
aHAJIN3UPOBATh U | KOHTpOJIs, J1abopaTopHBIX padoT, | —
YUUTBIBATh a TaKke B Iporecce paboTbl HaJl | YAOBICTBOPUTEIHHO;
pa3HooOpa3zue KYpCOBBIM IIPOEKTOM TOKa3aTh | Hanmnuue nepcrnekTus
KyJIbTYyp B THpoOIecce | ClIOCOOHOCTh aHAJIM3UPOBAaTh U | Pa3BUTHUSA 130051
MEXKYJIBTYPHOTO YYUTBIBATh Pa3HOOOpa3ue KyJIbTyp | 0003HaUEHBI
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B3aMMO/ICHCTBUS B Ipollecce  MEXKKYJIbTYPHOTO | TIEPCIEKTHUBHI
B3aUMOJICHCTBHS pa3BUTHS B
MOCTIEIYIOITUX
MPOEKTaxX - XOPOIIO;
YpoBeHb  IPOEKTAa,
MpEAnOoIaraonui
popadoOTKy
UCTIOJIb30BAHUS  KaK
OTJICIIBHOTO MOJIYJIS B
MPOEKTax JIpYruX
CTY/ICHTOB - OTJIMYHO
MKC-2 | ctocoGHOCTB B xome Ttekymero, pyoexHoro | Hanmnume mokasarerns
MIPUMEHSTh KOHTPOJIS, pe3ynpTaTam | —
COBpPEMEHHBIE 1abopaTOPHBIX paboT, a TaKkXKe B | YAOBJIETBOPUTEIHHO;
TEOPETHUYECKHE U | mporecce paboThl Haja KypcoBbIM | Hammume mepcriekTus
OKCTIEPUMEHTAIBHBIE | TIPOEKTOM TI0Ka3aTh CHOCOOHOCTH | pa3BHUTHUS WITN
METOJBl  Pa3padOTKU | IPUMEHSTh COBpPEMEHHBIC | 0003HAUCHBI
MaTeMaTHIEeCKUX TEOPETHUYECKHE U | TIEPCTIEKTHUBHI
Mo ienen IKCTIEPUMEHTAIBHBIC METOIBI | Pa3BHUTHUS B
HCCIIeTYeMBIX pa3paboTku MaTeMaTHYECKUX | IMOCIIEAYIOIINX
00BEKTOB U | MOJIETICH HCCIeIyeMbIX OOBEKTOB | MPOEKTAX - XOPOIIIO;
MIPOLIECCOB, W TIPOLIECCOB, OTHOCSIIUXCA K | YPOBEHb  IIPOEKTA,
OTHOCSIIITUXCS K | Ipo(heCCHOHATLHON IEATENLHOCTH | TIPEIOIararolInit
npodeccroHalIbHOM popaboTKy
JeATeNbHOCTH UCTOJb30BAHUS  KakK
OTJICJIBHOTO MOJYJIsl B
IpOEKTax JOpyrux
CTYICHTOB - OTJIIMYHO.

MeTtoanyeckue MaTepuaJibl, oNpeaesiiomme nNpoueaypbl OHeHUBaAHUS 3HAHUI, YMEHU,

HABBIKOB M (MJIM) ONbITA JIeATEJIbHOCTH

Pe3yabTarsl 00yyeHus OcHOBHBIE TOKAa3aTeH OueHo4yHbIE CpecTBA
(00beKTHI OlIEHUBAHUS) OLIEHKHU Pe3yJIbTaTOB
1 2 3
31 - OTIMCaHUE OCHOB; TECTUPOBaHUE,
3HaTh METO/IbI | - BBITIOJIHEHUE TECTOB; naboparopHast paborta,
MPOCKTUPOBAHMS AamMMapaTHBIX | - BBINOJHEHHE U 3alllUTa | KypCOBOI MPOEKT, IK3aMEH
U TMPOrpaMMHBIX cpeacTB | 1abopaTopHbBIX padoT;
BBIYMCITUTEIILHOM ~ TEXHHUKH, | - HCIOJIb30BaHHE B KYpCOBOM
XpaHCHHUS, 00paboTKH, | MPOEKTE.
neperadn u 3aIUTHI
nHpOopMaluu.
32 - OIIMCAHUE OCHOB; TECTUPOBAHUE,
3HaTh  JKU3HEHHBIM  IMKIJ | - BHIIIOJIHEHUE TECTOB; nabopaTopHas pabora,
MporpaMM, OLIEHKY KauecTBa | - BBIIIOJHEHHWE M  3alllUTa | KypCOBOM MPOEKT, 3K3aMEH
MPOrPaMMHBIX MPOJYKTOB, | TaOOPATOPHBIX padoT;
TEXHOJIOTHH pa3paboOTKy | - HUCHOJB30BAHHE B KYpCOBOM
MPOrPaMMHBIX ~ KOMILJIEKCOB, | POEKTE.
CASE-cpenctsa.
33 - OIIMCAHUE OCHOB; TECTUPOBAHUE,
3HaTh METOABI M AaJTOPHUTMEI | - BHITIOJIHEHUE TECTOB; naboparopHast padora,




00BEKTHO-OPHEHTHPOBAHHOTO
IPOrpaMMHPOBAHHS;

METO/IUKH, SI3BIKH u
CTaH/JapThl WH(POPMAIIMOHHON
nojnepxku umzaenut (CALS-
TEXHOJIOTUH) Ha pa3IUYHBIX
JTanax ux XKMU3HCHHOTO [UKJIA.

- BBITIOJTHECHUC u
n1abopaTopHbBIX paboT;
- HCIOJIb30BaHUE B KYPCOBOM
IPOCKTE.

3aluTa

KYpPCOBOM MPOEKT, IK3aMEH

34

3HAaTE OCHOBHLIE KOHIICIIIINN
6213 JaHHbIX, TUIIOBBLIC 3a1a4H,
BBIIIOJIHACMBIC IIpU CO3OaHHUU
CepBEepHBIX 0a3 JAaHHBIX H HX

- OIIMCaHUE OCHOB;
- BBIIIOJIHECHUE TCCTOB,
- BBITIOJTHCHHUC u

1abopaTOPHBIX padoT;
- HCIIOJIb30BAHKE B KYpPCOBOM

3aluTa

TECTUPOBAHUE,
nabopatopHast
KYPCOBOM MPOEKT, IK3aMEH

pabora,

aMUHUCTPUPOBAHUH. IIPOEKTE.
Y1 - OIIMCAHHE OCHOB; TECTUPOBAHUE,

YMeTr  TPOBOJUTH  AHAJM3 | - BHIMOJIHEHUE TECTOB; nmabopaTopHast pabora,
MpEeIMETHO N o0nacTy, | - BBINIOJIHEHWE W  3allUTa | KypCOBOM MPOEKT, IK3aMeH
BBISIBIISAITh  MH(OPMAIMOHHBIE | 1aOOpaTOPHBIX padoT;

MOTpeOHOCTHU U | - UCHOJb30BaHUE B KYypCOBOM

pa3zpabaTheiBaTh TpeOOBaHHS K
0a3e MTaHHBIX CUCTEMEIL.

MIPOEKTE.

Y2

YmMmeth MIPOBOJUTH
CPaBHUTEJIBHBIA  aHAIU3 H
BeiOOop UKT mns  pemenus
IIPUKIIATHBIX 3a1a4 "

co3gaHus 0a3el JaHHBIX.

- OIIMICAaHUE OCHOB;
- BBIIIOJIHEHUE TECTOB,
- BBITIOJTHCHHUC )51
1ab0paTOPHBIX padoT;
- HCHOJBh30BaHHUE B KYpPCOBOM
IPOEKTE.

3aliuTa

TECTUPOBAHUE,
naboparopHas
KYPCOBOM MPOEKT, IK3aMEH

pabora,

Y3 - OTIIMCAaHUE OCHOB; TECTUPOBAHUE,
YnMmern pa3pabaThIBaTh | - BBITIOJIHEHHE TECTOB; nabopaTopHas pabora,
KOHLENTYaIbHYIO MOJENb | - BBIIOJIHEHHE U  3alllUTa | KypCOBOM MPOEKT, 3K3aMEeH
0a3pl JTaHHBIX MPUKIATHOMN | TAaOOPATOPHBIX padoT;
obnacTu. - HCIIOJIb30BaHHE B KYpPCOBOM

IIPOEKTE.
Y4 - OIMMCAHHUE OCHOB; TECTUPOBAHUE,
Ymeth BBIOUPATH | - BBHIIIOJIHEHUE TECTOB; naboparopHast paborta,
WHCTPYMEHTAJIbHBIE CpPEICTBA | - BBINOJHEHHE U  3alllUTa | KypCOBOIl MPOEKT, IK3aMEH
u TEXHOJIOTHH | JJa0OpaTOPHBIX padoT;
MIPOEKTHUPOBAHHUS 0a3bl | - UCHOIB30BAHUE B KYypPCOBOM
TAHHBIX, MPOBOJNTD | MPOEKTE.

(dbopManu3auio U peaan3anuio
pelleHns MPUKIAJAHBIX 3a/1ady;

MIPOEKTHPOBATh
UHQPOJIOTHUECKYIO MOJIETb

0a3pl JaHHBIX UIsI y4eOHOTO

TIPHUIIOKECHUS.

¥5 - OIIMCaHHUE OCHOB; TECTUPOBAHUE,

YMeTh MPOEKTUPOBATH | - BHINIOJHEHHE TECTOB; nabopatopHast paborTa,

CTpYKTYpy ©0a3bl JaHHBIX B
cpene pemsunonHon CYBJ[ u
OCYHIIECTBJISITh IPOTPAMMHYIO
peanuzanuio,  OTIaAKy U
TECTUPOBAHUE MPUJIOKEHUS HA
SI3bIKE  BBICOKOTO  YpPOBHS,
HCIIOJIb3YIOUIETO JUTSt

- BBIIOJIHEHHE W
1a00paTOPHBIX PabOT;
- HCHOJb30BaHHE B KYpPCOBOM
IPOEKTE.

3aluTa

KYPCOBOH MPOEKT, IK3aMEH
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XpaHeHus: uHpopmaluio 06azy
JTAHHBIX

Yo

YMeTb  IpOEeKTUpOBATh U
co3maBaTh 0a3bl JAHHBIX U
IIPWJIOKEHUS TOJIb30BATENs B
KJINEHT-CEPBEPHOI

- OTIMCaHKE OCHOB;
- BBIIIOJIHCHUE TCCTOB,
- BBITIOJTHCHUC u 3aluTra
n1abopaTopHbBIX paboT;
- KCIOJb30BaHHUE B KYPCOBOM

TECTUPOBAHUE,
nabopatopHast
KYpPCOBOM MPOEKT, IK3aMEH

pabora,

apXUTEKTYPE; 3 HEKTHBHO | MPOEKTE.

BBITIOJTHATH 3aauu 179

aJIMUHUCTPHPOBAHMSL.

B1 - OIIMCAHNE OCHOB; TECTUPOBAHUE,

Bnanets paboToii C | - BBINIOJIHEHHUE TECTOB; nabopaTopHast pabora,
WHCTPYMEHTAILHBIMHU - BBIOJIHEHWE W  3alIUTa | KYpCOBOW MPOEKT, IK3aMEH
CpPEICTBAaMH  MOJIEJIMPOBAHUSA | TaOOPATOPHBIX padoT;

MIPEeIMETHOM o0acTH; | - MCIOJIB30BaHUE B KYPCOBOM

METOJJAMH  TPOCKTHPOBAHUS | IPOEKTE.

MpeAMETHOM obnactu

cpeactBamu  «ER-mozenn» u
JIOTUYECKOH CTPYKTYphl 0a3bl

JaHHBIX B peJ'ISH_[I/IOHHOI\/’I

CYB/I.

B2 - OTIMCAaHHE OCHOB; TECTUPOBAHUE,

Bnanets TEXHOJIOTHEH | - BBITIOJITHEHUE TECTOB; nmabopaTopHast pabora,

pa3paboOTKH TIPWIOKEHUN Ha
S3BIKE  BBICOKOTO  YPOBH,
WCTIONB3YIOUINX JIJISl XpaHEHUS
nHpopManuu 6a3zy JTaHHBIX.

- BBITIOJTHCHHUC )51 3alura
1a00paTOPHBIX padoT;

- HCHOJBh30BaHUE B KYpPCOBOM
TIPOEKTE.

KYPCOBOM MPOEKT, IK3aMEH

B3

Bnagerb  wHCTpymeHTapuem
TUTST pa3paboTKu "
aJIMUHHUCTPUPOBAHUS 0a3
JAHHBIX.

- OIIMICAaHUE OCHOB;

- BBITIOJTHCHHUE TECTOB;

- BBIMOJIHEHWE ©  3al(UTa
1a00paTOPHBIX padoT;

- HCIOJBh30BaHHUE B KYpPCOBOM
IIPOEKTE.

TECTHUPOBAHUE,
nabopaTopHas
KYpPCOBOM MPOEKT, IK3aMEH

pabora,

6.2 llIkana oeHUBAHUS IVIAHMPYEMbIX Pe3yJIbTATOB 00yUYeHUS

Texkymuii 1 pyOesKHbII KOHTPOJIb

B paMKax TCKYUICIro U pY6e)KHOF O KOHTPOJII IO AUCHUTIIIMHE CTYACHT MOKCT Ha6paT]5 a0

70 Gan0oB
Cemectp Il kasa ouneHnBanusi
0-35 oas10B 36-50 0as10B 51-60 6an10B 61-70 6asi10B
3 YactnuHoe [lomHoe nnu | IlomHoe ITonHOe mocenieHne

HOCeIIeHne YJaCTUUHOE YaCTUYHOE ayIUTOPHBIX
ayIUTOPHBIX MOCEIIEHHUE MOCEIIEHHE 3aHATHIA.
3AHATHIH. ayIUTOPHBIX ayIUTOPHBIX ITonnoe
HeynoBnerBopure | 3aHATHIA. 3QHATUH. BBIIIOJIHEHHE u
JIbHOEC YacTtuyHoe IToxnoEe 3aluTa
BBITIOJTHEHUE BBIIIOJTHEHHE U | BBIIOJIHEHHE nabopaTopHBIX |
nabopaTopHBIX U | 3aluTa 3aIuTa MPaKTUYECKUX
MPaKTUYECKUX 1ab0pPaTOPHBIX U | 1abOPaTOpPHBIX U | 3aHATHUH.
pabor. [1noxast | mpakTHYECKUX MPAKTUYECKUX Brimonaenue
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MIOATOTOBKA K
OabHO-
PEUTHUHIOBBIM
MEPOTIPUATHUSM.
Crynent HE
JOITYCKaeTCsl K
MIPOMEKYTOYHOU
aTTecTaluu

pabor.

Bremonnenne
KOHTPOJIBHBIX
paboT,  TECTOBBIX
3aJlaHdil Ha OLICHKU
«YIOBJIETBOPUTEIIb
HOY.

pabor.
Brimonnenne
KOHTPOJIbHBIX
paboT, TECTOBBIX
3aJaHui Ha
OLICHKU
«XOPOLIOY.

KOHTpOJ'IBHBIX
paboT,  TECTOBBIX
3aJJaHUM Ha OILICHKU
«OTIIMYHOY.

B pamkax Tekyiiero u pyOexHOTo KOHTPOJIS BBINOJIHEHUS KypCOBOTO MPOEKTa CTYAEHT

MoxeT HabpaTh 70 OamioB. Pacnipenenenne 6amuioB mpuBeIeHO B TaOIHIIEC:

CemecTp IIIkajia onleHUBAHUSA
0-35 dannoB 36-50 6ass10B 51-60 6ans0B 61-70 6ans10B
3 Crynent He | YacTuuHoe ITonnoe nnu | [TonHoe nmocemenue
roceran MoCeIeHne YaCTUIHOE KOHCYJIbTAlMA  C
KOHCYJIbTaIHH C | KOHCYIbTAIIUH C | mocermieHue MPEToIaBaTeIIeM.
MPETo/1aBaTeIIeM. MIPETIO/1aBaTeIIeM. KOHCynbTamii ¢ | bezommbounoe
HeynosnerBopuren | BrimonmHenue IIPENOIaBaTeIEM. | PELICHUE BCEX
bHOE BBITIOJHEHUE | KypcoBO# paboThl ¢ | CocTaBHBIE YacTH | 3a1ad,
COCTaBHBIX 4acTel | OTCTaBaHHEM OT | KypcoBOi palOTHI | MOCTABIEHHBIX B
KypcOBO# paboThl. | rpaduka. BBITIOJTHCHBI KypcoBO#l  paboTe
Crynent He | CocTaBHbIE 4YacTH | MOJHOCTHIO, HO C | 6€3 OTCTaBaHWS OT
JOTTyCKaeTCst K | KypcOBOM  paboThHI | OTCTaBaHWEM  OT | rpaduka.
3allUTe  KypCOBOM | BBITTOJTHEHBI He | rpaduka, 60
paboThl MOJIHOCThIO,  JTMOO | TOTyIIEHBI
JOTTYILIEHbI HE3HAYUTENbHbIC
OIIIHOKH. OTPEXH.

IIpomeskyTouHasi aTTecTALMS

OHCHKa PE3YJIbTATOB OCBOCHUA yqe6Hoﬁ JUCHUIIIIMHBI BO 3 CCMCCTPEC IPOBOAUTCS II0

IKaJec, HCHOJ’IB3y€MOI>i Ha 5K3aMCHC:

Cemectp Il xaJjia oueHnBaHus
HeynoBiaerBopurt | YaoBjierBopuTeib Xopoio Otan4Ho
eJIbHO HO (81-90 6a10B) (91-100 6am10B)
(36-60 6an10B) (61-80 6a1;10B)

3 Crymenr  umeer | CrygeHt nmeer 36- | Ctynent mmeer 51- | CryneHT wuMeer
36-60 OGammoB mo | 50  GammoB 1o | 60 0amioB no | 61-70 GamnoB 1o
UTOraM TEKYILEro | MTOraM TEeKYIIEro M | UTOraM TEKYIIEro U | UTOraM TEeKYIIEro
u pyOexHOro | pyOexHoro pYyOE)KHOTO U pyOexHoro
KOHTPOJIS, Ha | KOHTPOJI, Ha | KOHTPOJI, Ha | KOHTPOJIs, Ha
9K3aMEHe He Jall | SK3aMeHe Jan | DK3aMeHe Jal | DK3aMeHe Jan
MOJIHOTO  OTBETA | MOJHBIM OTBET Ha | MOJHBIH OTBET Ha | MOJHBIA OTBET HA
HU Ha  OJMH | OMMH BOMNPOC M | OAMH  BOMNPOC U | OOMH BONPOC H
BOIPOC. Y4aCTHUYHO YaCTUYHO YaCTUYHO
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CryneHT umeer
36-45 OamnoB 1O
WUTOTaM TEKYIIETro

u pyOex)HOTO
KOHTPOJIA, Ha
9K3aMEHEe Jan
MOJIHBINA OTBET
TONBKO Ha OJUH
BOIPOC

(momHOCTHIO)
OTBETHJI HA BTOPOU.
Crynent umeer 46-

60 OamioB 1O
uroram TCKYH_IGFO 158
pyOeKHOTO

KOHTPOJIS, Ha
9K3aMEHE Jan

MOJHBI OTBET HAa
OJWH BOMPOC WU
YaCTHYHO OTBETHII
Ha 00a Bompoca.

CTyneHT uMeeT IIo
UTOTaM TEKYILETO U

pyOeKHOTO
KOHTPOJIS 61-70
0anios Ha

JK3aME€HE He Jai
MOJTHOTO OTBETa HU
Ha OJIMH BOIIPOC.

(MOIHOCTHIO)
OTBETHJI HA BTOPOU.
Crynent umeet 61 —
65 OaioB o
UTOTaM TEKYIIETO H
pyOexKHOro
KOHTPOJIS, Ha
IK3aMeHe nan

MMOJHBIA OTBET Ha
OAWH  BOINPOC U
YaCTHYHO  OTBETHUII
Ha BTOpoi. CTyneHT
nMmeer 66-70 GamioB

o ATOTaM
TEKYIIETO 51
pyOexxHOrO
KOHTPOJIS, Ha
HK3aMEHE) man
MTOJTHBIN OTBET
TOJBKO Ha  OJUH
BOIIPOC.

(IOJTHOCTBIO)
OTBCTUIJI
BTOPOM.

Ha

Ha 3ammuTe KypcoBoro npoekra cTyIeHT MokeT HaOpaTh 30 6auios.

J171s1 OLIEHKH 3alIUThI KypCOBOTO MPOEKTA UCIOJIb3YETCs CIASAYIONIasi CXeMa:

O0beKT oleHKH Kpurepun MaxkcumajbHbIH 0aJ171
Odopmnenue COOTBETCTBYET MOJHOCTHIO TPEOOBAHUAM 10
paboTs! COOTBETCTBYET YaCTHYHO TPEOOBAHUSIM 5
He cooTBeTCTBYET TpeOOBAHUAM 0
OueHka Ha 3amuTe [Biaageer Marepuaiom 20
YacTHyHO BIaJeeT MaTepHAIOM 10
He Bnaseer maTepuanom 0

IIkasa cOOTBeTCTBHUSI PeTHHTOBBIX OI[€HOK MSITHOAJILHBIM OLIEeHKAM JIJIs OIleHHBAHMS

KYPCOBOTI'0 IPOEKTA

PeiiTunroBas onenka (B 6asax)

OneHka Mo NATHOAJILHOH IIKAJIE

91-100 «OTJIIMYHO»
81-90 «XOPOIIO)
61-80 «YAOBJIETBOPUTEIHHO»
MeHee 61 «HEYIOBIIETBOPUTEIBHO»

24




7. Y4eOHO-MeTOAMYECKOE OOecnedeHHe TUCHUILUINHBI.

7.1. OcHoBHasi IMTEpaTypa.
. Muruna, O. A. Metoabl 1 CpeAcTBa NPOSKTUPOBAHUS HHPOPMAITIOHHBIX CUCTEM U
TEXHOJIOTHH [ DIIeKTPOHHBIN pecype] : kKype aeknuii / O. A. MutnHa. — DIEKTPOH.
TEKCTOBbIE JaHHbIe. — M. : MOCKOBCKasi rocyapCTBEHHAs aKaJeMHUsl BOJIHOTO
TpaHcnopta, 2016. — 75 c. — 2227-8397. — Pexxum nocrymna:
http://www.iprbookshop.ru/65666.html
. Ky3pmun B.B. CoBpeMeHHbIE METO/IbI U Cpe/ICTBAa GPOPMUPOBAHUS U3MEPUTEIIBHBIX
curdanos B ACYTII [OnekTponHslii pecypce] : yuebnuk / B.B. Ky3pmun, P.K.
Hypranues, A.A. lNaiiHynimHa. — DIEKTPOH. TEKCTOBbIE TaHHbIe. — KazaHb:
Kazanckuit HarimoHaNBHBINA UCCIIEI0BATEICKUN TEXHOJIOTHYECKUN YHUBEpPCUTET, 2017.
— 276 c. — 978-5-7882-2223-3. — PexuM gocryna:
http://www.iprbookshop.ru/80248.html

. Jlarpimenko, K. I1. ABTomaTu3zanust n3smMmepeHuil, UCTIBITAHWA U KOHTPOJIS
[DnexTponnsbIit pecypc] : yaedbnoe mocodue / K. I1. JlaTpimenko. — DIEKTPOH.
TeKcToBbIe JaHHbIe. — CapaToB : By3oBckoe oOpazoBanue, 2013. — 307 c. — 2227-

8397. — Pexxum noctyna: http://www.iprbookshop.ru/20390.html

. VBmun B.I1. becipoBoaHas ceTh cOopa u mepenayn H3MEepUTENHHON HHPOPMAIIUU B
ACVYTII [DaexTpoHHBIHA pecypc] : yaebHoe mocobue / B.I1. BmmH. — DIeKTpOH.
TeKCTOBBbIE JaHHbIe. — Ka3zanb: Ka3aHCkHil HALIMOHAJIBHBIN UCCIIEI0BATEIbCKHUI
TEXHOJIOTM4ecKkuil ynusepcurer, 2016. — 240 c. — 978-5-7882-1848-9. — Pexum
nocryna: http://www.iprbookshop.ru/61960.html

. ITunses C.H. ABToMaTtu3amus TEXHOJIOTHYECKUX MPOIIECCOB [ DIEKTPOHHBIN pecypc] :
yueOHOe mocoOue JIsl CTY/IEHTOB BBICIIUX YUEOHBIX 3aBEICHUMN, O0yUYaIOMINXCS O
Hanpasienuto 35.03.06 «Arpounxenepus» / C.H. Ilunses, /I.H. Adbonuues, B.A.
UepHUKOB. — DIIEKTPOH. TEKCTOBbIE JaHHbIe. — Boponex: Boponexckuii
l'ocynapcrBennsiiit Arpapusiii YHusepcutet uMm. Umneparopa Ilerpa [lepsoro, 2016.

— 241 c¢. — 2227-8397. — Pexum nocryna: http://www.iprbookshop.ru/72645.html

. Cokonpuuk, I1. FO., PazpaboTka koHIenInu U TpeOOBaHUN K CUCTEMaM YIpaBICHUS
TEXHOJIOTMYECKUMU Tiporieccamu. [IpruMepsl OTAENbHBIX TEXHUYECKUX PEIICHUH :
yuebHo-meromueckoe nocoodue / I1. FO. Cokonpuuk, JI. B. O6mapos ; [lepmckuit
HAIIMOHAJIBHBIN UCCIEA0BATEIbCKAN MOJIUTEXHUUECKUNA yHUBEpcuTeT .— Ilepms : U3a-

Bo ITHUITY, 2013 .— 139 c.http://znanium .com/bookread.php?book=398940
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http://www.iprbookshop.ru/65666.html
http://www.iprbookshop.ru/80248.html
http://www.iprbookshop.ru/61960.html

7. VHdopManmoHHbIE TEXHOJIOTHHU yrpaBieHus: YueOuuk / b.B. UepHukos. - 2-¢ us.,
nepepad. u gom. - M.: U1 ®OPYM: HULI Undpa-M, 2013. - 368 c.: uir.; 60x90 1/16. -
(Beicmiee oopazoBanme). (neperier) ISBN 978-5-8199-0524-1, 500 ax3.http://znanium
.com/bookread.php?book=373345

7.2. lonoiHUTeIbLHAS JIUTEPATYpA.
8. ®énopos A.®., Kysemenko E.A. CucTeMsl ynpaBiIeHUs] XMMUKO-TEXHOJIOTHYECKUMHU

nporeccamu: yaeoHnoe nocodue.- Tomck: U3n-so TITY, 2011. - 224 c.
9. ®énopos A.®., Kysbmenko E.A. CucreMbl yrpaBiieHUs XUMHKO-

TEXHOJIOTHYECKUMU TIpolieccamu: yuebHnoe rmocooue.- Tomck: U3a-so TITY, 2009. -
224 c.

10. ®énopos A.®., baxenos JI.A., Kyssmenko E.A. CucreMsl yrpaBieHUs: XUMHUKO-
TEXHOJIOTHYECKUMU TIpolieccamu. JIabopaTtopHbIii MpakTUKyM: yaeOHOe rmocodue. - 2-¢

n3a., uctp. u pom. - Tomck: U3n-so TIIY, 2013. - 192 c.

11.Becnanos A.B., CucTeMbl yIpaBieHUs XAMUKO-TEXHOJIOTMIECKUMH TIPOLIECCAMH:
yueOHuK /uig By30B / A. B. becnanos, H. . XaputonoB - M: Akanemknura, 2007 - 690

C.

12.Becnanos, A.B., 3a1a4HUK O CUCTEMAM YIIPABIICHUS XUMHUKO-TEXHOJIOTHYECKUMHU
nporeccamu: yueoHoe nocooue aist By30B / A.B. becnanos, H.M. XaputonoB.—

MockBa: Akagemknura, 2005.—307 c.

13.Kynakos M.B. TexHOIOrMYeCKHE U3MEPEHHS U IPHOOPHI ISt XUMUYECKHX ITPOU3BOJICTB:
yaeOHuK a5 By30B / M.B.KynakoB.— 4—e uz ., nepepad. u non.— [logonbek:

[Ipomuzaat, 2008.- 424 c.

14.Bce o naTunkax remneparypsl. UHGOpMaHOHHBINA OPTAL. [ DIEKTPOHHBIN pecypc]

URL: http://temperatures.ru/ (nata o6pamenus: 02.02.2014).

15.2umuknonenus ACY TII. [Dnekrponnsiii pecype] URL: http://bookasutp.ru/Default.aspx
(mata obOpamenus: 02.02.2014).

16.1Banosa I''M. TemnoTexHu4eCKHE H3MEPEHNUS M IIPUOOPHI | YUEOHUK IS BY30B /

Kyznenos H./I., YuctsxoB B.C. - M. : U3narensctBo MOU, 2005.-460c.

7.3. Ilepuoguyeckue u3IaHus.
Kypuansl: ABTOMaTH3aIMsI U yIIpaBicHUEe, ABTOMAaTHU3allUs B IIPOMBIIUICHHOCTH, ['OpHOE 11e10,

DneKTpOHHAs IPOMBILIIEHHOCTh, MUKpO3IeKTpOHUKa, JnekTponuka HTh.
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7.4 UnTepHeT-pecypcesl.

17 .http://www.ozon.ru/context/catalog/id/1093535/ - Asromaruka. ACYTII

18.http://www.adastra.ru/edu/edu-learn/prog/ - Jlekuuu u cemunapsi 1o TRACE MOD u T-
Factory

19.http://bukashka.net/books/cat26.htm - DnekTpoHHAsS OUOIMOTEKA TEXHUYECKOM
JTUTEPATYPHI

20.http://www.derrick.ru/?f=book&id=105&page=3&... - Ocnosl noctpoerus ACYTII
B3PBIBOOITACHBIX ITPOU3BOJICTB

21.http://www knigka.info/2009/03/07/teoreticheskie-osn... - TeopeTHIeCKHE OCHOBEI
noctpoenust ACYTII

22.http://tema.studentochka.ru/99583.html - XapakrepucTuka oTpaciu pa3paboTKu u
BHeapeHus ACYTII

7.5 Ilepedenb npogecCHOHAIBHBIX 023 TaHHBIX M HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM

23.http://www.diss.rsl.ru — DBJI PT'B - DIeKTpOHHBIE BEPCUH MOJIHBIX TEKCTOB JUCCEPTALIUN
u aBTopedepaToB u3 ponaa Poccuiickoit rocy1apcTBEHHOM OMOIMOTEKH

24 http://www.scopus.com — Sciverse Scopus uzmarenbctsa «nb3eBup. Hayka n
TexHosorum». PedepatuBHas u aHanuTudeckas 6a3a JaHHBIX

25 .http://elibrary.ru — DnekTpoHHas GMOIMOTEKA HAYYHBIX MTyOIUKALMH.

26.http://polpred.com — O630p CMU Poccuu u 3apy6exns. I10IHbIE TEKCTHI + aHAIMTHKA U3
600 u3ganuii mo 53 orpaciaam

27 .https://www.gost.ru/portal/gost//home/standarts - denepanbHOE areHTCTBO 110
TEXHUYECKOMY PETYIUPOBAHHUIO U METPOJIOTUU

28.http://www.consultant.ru/ - cipaBouno-npaBoBas cucrema Koncynsrant [lnroc

7.6. Metoanueckue yKa3aHus K 3aHATHSAM.
29.XaxynoB.B.A., Kapskun A.T., lllanoBanos B.A. Opranu3zaius mpoeKTHOH AeSTeIbHOCTH
5 >
YHU(DUIUPOBaHHbIE MPOEKThl (Moaynu) - (YueOHoe mocobue ), KBI'Y. - Hanpunk
2021r. 73 c.
30.XaxynoB B.A. MOHUTOPHHT U yIIPaBJICHHE aBTOMATH3UPOBAHHBIMU CHCTEMAMHK
(MeTonmyeckue ykazaHus K jaboparopHbeiM paboram), KBI'Y. - Hanpuuk 2014r. 14 c.
31.Xaxynos B.A. Cpencrsa qUCTAaHIIMOHHOTO MOHMTOPHHTA ABTOMATHU3MPOBAHHBIX
YIPABJISAIOUIUX CUCTEM (METOAUYECKH YKa3aHU 10 IPOBEIEHUIO UCCIIE0BATEIBCKUX

pa6ot), KbI'Y. - Hanpuuk 2014r. 22 c.
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https://vk.com/away.php?to=http%3A%2F%2Fwww.ozon.ru%2Fcontext%2Fcatalog%2Fid%2F1093535%2F&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fwww.adastra.ru%2Fedu%2Fedu-learn%2Fprog%2F&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fbukashka.net%2Fbooks%2Fcat26.htm&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fwww.derrick.ru%2F%3Ff%3Dbook%26id%3D105%26page%3D3&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fwww.knigka.info%2F2009%2F03%2F07%2Fteoreticheskie-osn&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Ftema.studentochka.ru%2F99583.html&cc_key=
http://www.diss.rsl.ru/
http://www.scopus.com/
http://elibrary.ru/
http://polpred.com/
https://www.gost.ru/portal/gost/home/standarts

32.12. Xakynos B.A. YueOHO-BbMMCIUTENbHAS TPaKTHKa (MeToqMYeCKne yKa3anus),

KBI'Y. - Hanpuuk 2014r. 34 c.

33.Xaxynos.B.A., Kapskun A.T., Xakynos T.I'., Kymxosa M.IO. Metoanueckue yka3aHus
K Ja0opaTopHbIM paboTaM «DJIEKTPOHHbIE YCTPOHCTBA TeXHNUecKkuXx cucrem» KBI'Y. -

Hanpuuk 2017r. 23 c.

34.Xakynos. B.A., Kapsxun A.T., Kymxosa M.IO. Meroauueckne yka3zanus K
MabopaToOpHEIM paboTamM «METOIbI METPOJIOTUYECKOTO 00ECIICUEHNS B YIPABIEHHN

texanyeckuMu cucremamm» KbBI'Y. - Hanpuuk 2017T. 23 c.

35.Metoauueckue yka3aHus K 1abopaTOpHEIM 3aHaTHAM. Xakynos B.A., Kyamesa B.b.,
XatyxoBa /{.B. MoHuTOpUHr, aHaIK3 U yripaBieHHue OMOTEXHOJOTUYECKUMU

nporeccamu. Metonnueckue pazpadotku, Hanpuuk, 2015, 29c¢.

8. MarepuajibHO-TeXHUYECKOe o0ecnevyeHre JUCHMIIIMHBI
OO0ydeHue 1Mo AUCHUILIMHE OCYIIECTBISIETCS B CHEIMANbHBIX MOMEIIEHUAX (ayIUTOPHUAX)

g OpOBECACHUSA 3aHATHI JICKIIMOHHOI'O THIIA, 3aHATHH CCMHUHAPCKOI'0 THIIA, KYPCOBOTO

MPOCKTUPOBAHUS  (BBIMOJIHEHHUS KYPCOBBIX paboOT), TPYNNOBBIX M  HHAWBHUIYaJbHBIX

KOHCYJIBTAIIMH, TEKYIIEro KOHTPOJSA W TPOMEKYTOYHOW aTTeCTAIldU, a TaKXKe HMEIOTCS
TTOMEIIEHUS JIJIs1 CAaMOCTOSITEILHOW PabOThI M TOMEIICHUE TSl XpaHSHHs U PO PUIAKTUYECKOTO
TTomermenus

0o0CITy>)KMBaHUs Yy4eOHOTO O000pyIOBaHUSI. JUISL CaMOCTOSITEIBHOW PabOTHI

OCHAILIEHbl KOMITBIOTEPHON TEXHHUKOW C BO3MOKHOCTBIO MOAKIIOUEHUs! K cetu "HHTepHer" u

obecrieueHrem

JOCTylla B  DJIEKTPOHHYIO

UH(GOPMAIMOHHO-00PAa30BaTENbHYI0  CPENy

OpraHu3amnunu. MaTepI/IaHBHOG " IIPpOrpaMMHOC oOecrieueHue pEaAcCTaBJICHO B Ta6J'II/IH€.

Tun OobopynoBanue u IIporpammHoe obecnieyenue

ayquTopuu, HHBEHTapb

PacnoJioKeHn ayIuTOpUH
e

Yuyebuas 1. Cronsr - 20 miT. Windows 7. Microsoft Office 2013 (Word, Excel,
aynutopust uis | 2. Ctynbs — 21 mwrt. Access, PowerPoint u p.)
MPOBEICHUS 3. [Tepconanbnsie | [Iporpammser ms padotel ¢ PDF (Acrobat Reader,
3aHATHI KOMIIBIOTEPHI - 10 1mIT. Sumatra PDF, stduviewer) (cB0oOOTHOE
cemuHapckoro | 4. CereBoe 00OpyJOBaHUE | PaCHPOCTPaAHEHHUE)
THIIA 103a | s KoOMMyTaIuu U 1octyna B | ApxuBatopsi(7zip, WinRaR) (cBOOOTHOE
ayn. Internet Cisco — 1 mr. pacrpocTpaHeHHe)
(YcnoBHbIi 5. Ilepenocueie | Delphi XE2 Professional Ne nmuensun (License
HOMED Ne2; | ynudunuposannsie moxaynu | Certificate Number) 207406
360004, Ha ocHoBe | Dev-C++ cBoOOgHas MHTErpUpOBaHHAs Cpeja
Kabapauno- MHUKPOKOHTPOJIJIEPOB (12 | pa3paboTtku MIPHIIOKEHUI DIE: A3BIKOB
bankapckas mT.), JApyrux (12 wmrT.) | nporpamMmmupoBaHus C/C++. (cBOOOIHOE
Pecny6mnuka, NIEKTPOHHBIX WM | pacIpOCTPaHEHUE)
r. Hanpuuk, yi. | 2JIEKTpPOMEXaHUYECKUX Python 3.6 IDEPy Charm Professional Edition
YepHBIIIEBCKOT | YCTPOWCTB ~ aBTOMATH3ALUM, | ABIsETCs  OecIUIaTHBIM il 00pa3oBaTelIbHbIX
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0, 1. 173) BH3yaIM3aIlMl  PE3yJAbTATOB, | YUpexkAeHU (CBOOOHOE pacipoOCTpaHEHNUE)
MoHuTOopuHra Ha ocHoBe | Cpena anst paspabotku ArduinolDE (cBoGomHOE
U (POBBIX, AQHAJIOTOBBIX | PACIPOCTPAHECHHUE)
JaTYUKOB U Jp., KoHKpeTHast | Ubuntu JInnensus GPL (cBOOOIHOE
HOMEHKJIaTypa Monynei, | pacnpocrpanenue). Lazarus (FreePascal) RAD
YCTaHABJIMBAEMBIX B | IDE(cBOOOIHOE pacmpocTpaHeHnE)
ayAUTOPUH, 3aBucuT o1 | KOMITAC-3D LT CAIIP s yueOHBIX IeneH,
TeMbl 3aHATUH. OOMEHHBIH | oOierdeHHas Bepcus MpopecCHOHATBHON CHCTEMBI
doun CTEHJIOB u | KOMITAC-3D. (cBobomHOE pacmpocTpaHEHUE).
yHUGUIIpOBaHHBIX Moxaynel | InkScape BekTopHBI TpaguUecKHii  pemaKTop
xpanutrcss B ayd. 114 | (cBoGoaHOE pacmpocTpaHEeHHUE)
(YcnoBubiii  HOMep  No2; | 3D-penaktop Blender (cBOoOOIHOE
360004, Kabapnuno- | pacnpocTtpaneHue)
bankapckas PecnyGmuka, | Simple-Scada 2 otkpeiTas Bepcus ¢ 0a30BBIM
r. Hanpuuk, yAa. | GYHKIIMOHAJIOM, 64 Tera (cBoOOHOE
Uepnbimesckoro, a. 173) B | pacnpocTpaHeHHE)
MeTaumaeckom 1mkady, mon | Cpena pa3paboTKu yisi MUKPOKOHTposuiepoB AVR
3aMKOM U HCHOJIB3YIOTCS BO | Studio (CBOOOHOE pacrpoCTpaHEHHE)
BpeMs JekIMoHHbIX 3aHaTuil. | Coppelia Robotics V-REP PRO EDU V3.6.2 rev0
6. IIpoexTop. Non-limited EDUCATIONAL version. Free
7. HoyTtOyK. (cBOOOIHOE pacpOCTpaHEHHUE)
8. UHTepakTuBHAs JOCKA. Cpena s pazpabotku Arduino IDE (cBoGomHOE
9. VYuyeOuble cTeHIbl (U3 | pacIpOCTpaHEHUE)
YHUGUIIUPOBAHHBIX OpenCV (cBoOOIHOE pacrmpocTpaHeHue).
MOJyJIe) g KoMmIuieKcHOU | Qt(cBoOOHOE pacpocTpaHeHHE)
OTNAAKA W  HCIBITAaHUN
MIPOrpaMMHO-aNNapaTHbIX
YIPaBJISIOUUX KOMIIJIEKCOB.
YyeOuas 1. Cromsr - 20 . Windows 7. Microsoft Office 2013 (Word, Excel,
ayautopust s | 2. Ctynbs — 21 . Access, PowerPoint u mip.)
MPOBEICHUS 3. [Tepconanbnsie | [Iporpammser ms padotel ¢ PDF (Acrobat Reader,
3aHATUN KOMIIBIOTEPHI - 10 1mIT. Sumatra PDF, stduviewer) (cB0OOTHOE
nexkuuoHHoro | 4. CereBoe 000pyAOBaHUE | pacCIpPOCTpaHEHUE)
THTIA 103a | s KoMMyTaluu U 1ocTtyna B | ApxuBatopsi(7zip, WinRaR) (cBOoOOTHOE
ay/. Internet Cisco — 1 . pacpoCcTpaHCHHE)
(YcnoBHbIH 5. [Tepenocusie | Delphi XE2 Professional Ne nuuensum (License
HOMEp No2; | yaudpunuposannsie wmonynu | Certificate Number) 207406
360004, Ha ocHoBe | Dev-C++ cBoOoaHasi MHTErpUpOBaHHAs cpeaa
Ka6apauno- MUKPOKOHTPOJLIEPOB (12 | pa3paboTtku MPUIIOKEHU N TUIs S3BIKOB
bankapckas mr.), Jgpyrux (12 wmT.) | mnporpaMmMupoBaHuUs C/C++. (cBoOoHOE
PecryOnuika, ANEKTPOHHBIX WM | pacpoOCTpPaHEHUE)
r. Hanpuuk, yn. | 31eKTpOMEXaHUYECKUX Python 3.6 IDEPy Charm Professional Edition
UepHBIIIEBCKOT | YCTPOWCTB ~ aBTOMATHU3AllHH, | ABIAETCS OecraTHBIM Ui  00pa3oBaTeIbHbBIX
o, 1. 173) BU3YaJIM3allMM  PEe3yJbTAaTOB, | YUPEXKJICHUN (CBOOOIHOE pacpOCTpaHEHHE)

MOHUTOPHUHIA Ha  OCHOBE
UG POBBIX, aHAJIOTOBBIX
JATYUKOB U Jp., KOHKpPETHAs
HOMEHKJIaTypa MOJTyJIEH,
YCTaHaBJIMBAEMBIX B
ayJAUTOPUH, 3aBHUCUT OT
TeMbl 3aHaTUH. OOMEHHBIN

¢boux CTEH/IOB u
YHU(DHIUPOBAHHBIX MOIYIEH

Cpena ans paspabotku ArduinolDE (cBoGomHOe
pacIpocTpaHeHHe)

Ubuntu Jlunien3us GPL (cBoOOHOE
pactnpoctpanenue). Lazarus (FreePascal) RAD
IDE(cBOGO1HOE pacnpocTpaHeHue)

KOMITAC-3D LT CAIIP nmns y4eOHBIX LieTeid,
oOseryenHas Bepcus MpopeccCuOHATBHON CHCTEMBI
KOMIITAC-3D. (cBobogHOE pacmpoCTpaHEHHE).
InkScape BekTOpHBI rpaduueckuii peraKTop
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Xpanutcss B aya. 114
(YcnoBublii  Homep  Ne2;
360004, Kabapauno-
Bankapckas Pecny6inuka,
r. Hanpuuk, VIL.

Uepnbimesckoro, a. 173) B
METAJUINYECKOM MIKady, MO
3aMKOM H HCIIOJIB3YIOTCSI BO
BpEMSI JICKITMOHHBIX 3aHSATHH.
6. IIpoexTop.

7. HoyTOyxk.

8. UnTepakTuBHAs JOCKA.
9. VueOHble CTEHIBI
YHUQUIIMPOBAHHBIX
MOJyJIeH) i1 KOMIUJIEKCHOM
OTJIAJIKA 31 WCTIBITAHU T
MIPOrPaMMHO-aIIaPaATHBIX
YIIPABJISIONTIX KOMIIJIEKCOB.

(u3

(cBOOOIHOE pacTpocTpaHeHHe)
3D-penakrop Blender
pacrpocTpaHeHHe)
Simple-Scada 2 oTkpeiTas Bepcust ¢ 0a30BBIM
(byHKIIMOHATIOM, 64 Tera (cBoOOHOE
pacrpocTpaHeHHe)

Cpena pa3paboTku ajisi MUKPOKOHTposuiepoB AVR
Studio (cBOOOHOE pacIPOCTPAHCHHE)

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

Cpena mis paspabotku Arduino IDE (cBoGommOe
pacrpoCTpaHEeHHE)

OpenCV (cBoOOHOE pacrmpocTpaHeHue).
Qt(cBoO0HOE pacTpoCTpaHEHHE).

(cBoOOTHOE

VYuebHas
ayIATOPHUS TSt
MPOBEACHUS
3aHITHMN
KypPCOBOTO
MIPOEKTUPOBAH
us 1036 ayn.
(YcnoBHbIi
HOMeEp No2;
360004,

Kabap guno-
bankapckas
PecmyOinuka,

r. Hanmpuuk, yi.
UepHbliieBCKOT
o, 1. 173)

1. Croner - 20 mr.

2. Crynpsa — 21 mwr.

3. [IepconanbHble
KOMIBbIOTEPHI - 10 mT.

4. CeteBoe 000pynOBaHHE
JUTsI KOMMYTAIUHU ¥ JOCTYyIa B
Internet Cisco — 1 mT.

5. ITepenocHsie
YHU(QUIMPOBAHHBIE MOJYIH
Ha OCHOBE
MHKPOKOHTPOJIIEPOB (12
mT.), gpyrux (12 mr.)
AIEKTPOHHBIX W
ANEKTPOMEXaHUYECKUX
YCTPOMCTB  aBTOMaTHU3alUH,
BU3YyaJIM3allUk  PE3yJIbTaToB,
MOHHMTOPHHIAa Ha  OCHOBE
(G POBBIX, aHaJIOTOBBIX
JTATYUKOB U JIp., KOHKPETHAS
HOMEHKJIaTypa MOJyIeH,
yCTaHABIUBAEMBIX B
ayJIuTOPUH, 3aBUCUT OT
TeMbl 3aHATHH. OOMEHHBIN
dhoHn CTEHIOB u
YHU(PHUIIMPOBAHHBIX MOIYJIEH

Xpanutcs B ayn. 114
(YcnoBuelii  HOMep — Ne2;
360004, Kabapauno-
bankapckas Pecny6inuka,
r. Hanpuuk, yIL.

Yepnsliesckoro, a. 173) B
METaJTMYECKOM IKady, MoJ
3aMKOM M HCIMOJIB3YIOTCSI BO
BpEMsI JICKITMOHHBIX 3aHSATHH.
6.YuyeOHble  cTeHOpl (U3

Windows 7. Microsoft Office 2013 (Word, Excel,
Access, PowerPoint u mip.)
[Tporpammser s padotel ¢ PDF (Acrobat Reader,

Sumatra PDF, stduviewer) (cBOoOOTHOE
pacrpoCcTpaHEeHHE)
Apxusaropsi(7zip, WinRaR) (cBoOOIHOE
pacrpoCTpaHEeHHE)

Delphi XE2 Professional Ne nunensuu (License
Certificate Number) 207406

Dev-C++ cBoOoaHass WHTETpUpOBAaHHAS —Cpena
pa3paboTku MIPUIIOKEHU I IS SI3bIKOB
MIPOTrpaMMHUPOBAHUS C/C++. (cBoOOHOE
pacpoCcTpaHCHHE)

Python 3.6 IDEPy Charm Professional Edition
ABIIETCS OecrjaTHBIM Ui 00pa30BaTENbHBIX
yapexaeHui (CBOOOIHOE pacpoCTpaHEHNUE)
Cpena ms paspabotku ArduinolDE (cBoGomHOE
pacnpocTpaHeHue)

Ubuntu Jlnnensus GPL (cBoOOHOE
pacnpoctpanenue). Lazarus (FreePascal) RAD
IDE(cB060O1HOE pacpocTpaHEeHHE)

KOMITAC-3D LT CAIIP mis y4eOHBIX LeNei,
obnerueHHas Bepcusi MpohecCHOHATBHOM CUCTEMBI
KOMIIAC-3D. (cBoboaHoe pacmpoCTpaHEHHE).
InkScape BekTOpHBIH Trpaduueckuii perakTop
(cBOOOIHOE pacIpOCTpaHEHUE)

3D-penakrop Blender (cBoOOIHOE
pacrpocTpaHeHue)
Simple-Scada 2 otkpeiTas Bepcus ¢ 0a30BbIM
(byHKIIMOHATIOM, 64 Tera (cBOOOIHOE
pacrpocTpaHeHHe)

Cpena pa3paboTku 1711 MUKpOKOHTpoJiepoB AVR
Studio (cBOOOHOE pacpoCcTpaHEHHE)
MasterSCADA 3.X RT32 - 6ecrmatnas SCADA
Ha 32 To4yKH (CBOOOTHOE pacpoCTpaHEHHE)
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YHUDUITUPOBAHHBIX Cpena pa3paboTku FLProg (cBOOOIHOE
MOJyJIe) i1 KOMIUJIEKCHOU | paclipOCTpaHEHHE)

omnmaaku  u  ucneitauuit | [Ipogyktet  MICROCOFT  (Desktop Education
MIPOrpaMMHO-aNMapaTHbIX ALNG LicSaPk OLVS Academic Edition
ynpasistoux komisekcoB. | Enterprise) nmoanucka (Open Value Subscription)
Ne V 2123829

[Iporpamma FluidSim pa3paboTana KoMmaHHen
FestoDidactic (cBo6oHOE pacmipocTpaHeHHE)
Msoro npoxoaHoit accembiep FASM (cBobonHoe

pacrpoCTpaHEeHHE)
P-CAD — cucremMa aBTOMaTH3WPOBAHHOTO
npoektupoBanus 3nekTpoHuku (EDA) (cBoboaHOE
pacrpoCcTpaHeHHE)

[TporpaMma is  aHAJIOTOBOTO ®  IU(POBOTO
MOJICTTUPOBAHUS JIEKTPUICCKUX M DICKTPOHHBIX
neneit Micro-Cap (cBoOoHOE paciipoCTpaHEHUE)
CASE-cpencrtBa ABTOMATU3UPOBAHHOTO
MPOCKTHPOBAHMS, MOJCIUPOBAHUS W  aHaJIM3a
kommbioTepHBIX ceTelr NetCracker 4.1 (cBo6ogHOE
pacmipoctpanenne). Star UML penakrop nuarpamm
(cB0OOIHOE pacIpOoCTpaHECHUE)

Python 3.6 IDE PyCharmProfessionalEdition
SABJSIETCS  OCCIUTAaTHBIM I 00pa30BaTeNIbHBIX
yapexaeHui (CBOOOIHOE pacIIpOCTPAHECHHE)
NetworkNotepad mnporpamMmma 11  cOCTaBJICHUS
CETEBBIX uarpamm (CBoOOHOE pacipoCTpaHEHUE)
DiagramDesigner (cBoO0gHOE pacmpOCTpaHEHHE).
CiscoPacketTracer 6ecrutatHast Bepcust (CBOOOIHOE

pacrpoCTpaHEeHHE)
OpNet IT GuruAcademicEdition OecriaTHas
akageMuyeckas BepcuUs (cBoOomHOE
pacpoCTpaHECHHE)

Coppelia Robotics V-REP PRO EDU V3.6.2 rev0
Non-limited EDUCATIONAL version. Free
(cB0OOHOE pacIIpOCTPAHECHHE)

Cpena mis pazpabotku Arduino IDE (cBoOomHOE

pacmnpocTpaHeHue)

OpenCV (cBoOOTHOE pacnpocTpaHeHue).
Qt(cBoOOHOE pacpoCTpaHEHHUE)
DeductorStudioAcademic 53 SIBJISIETCS

OecraTHBIM 711 00pa30BaTENIbHBIX YUPEKACHUN
(cB0OOIHOE pacIpOCTpaHECHHE)

StrawberryProlog (cBo60o1HOE pacipocTpaHEHHE)
MagicPlotStudent (cBoGoAHOE pacmpocTpaHEHUE).
Terminal (cBoGo1HOE pacipoCcTpaHeHHE)

9. OcobeHHOCTH OpraHu3anuu 00pa3oBaTeJIbHOr0 Mpouecca JAJasi HHBAJIU/I0B U JINII C
OrpPaHUYEeHHBIMH BO3MOKHOCTSIMH 3/10POBbSI
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JUig CTYAEHTOB C OrpaHUYEHHBIMU BO3MOXHOCTSIMH 3/I0pPOBbS CO3/IaHbl CIEIMAJIbHBIE
yclIoBUsL Ul TOJy4eHHs oOpa3oBaHus. B 1ensIX JOCTYNMHOCTM IOJIyYEHHUS BBICHIETO
oOpa3oBaHusl Mo 0Opa3oBaTENbHBIM MPOTpaMMaM HMHBAIMIAMH M JIMLIAMH C OTPAaHUYCHHBIMU
BO3MO’KHOCTSIMH 3/I0pPOBbSI YHUBEPCHUTETOM 00€CIIeUMBACTCS:

1. AunbrepHatuBHas Bepcusi o¢uuuaibHoro caiita B cetu «MHTepHer» ans
C1a00BUIAIINX;

2. JInst ”HBaNMMOB € HAPYLIEHUAMU 3peHus (CI1a00BUISILINE, CIICIIBIE)

- IPUCYTCTBHE ACCHUCTEHTA, OKAa3bIBAIOIIETO O0ydaromeMycsi HEOOXOAUMYIO MOMOIIb,
nyOnupoBaHUE BCIyX CIPaBOYHON MH(OpPMALMM O PACUCAHUU YYEOHBIX 3aHSITHUM; HaIM4ue
CpPEeICTB JUISI YCHJICHUSI OCTaTOYHOTO 3peHUs, OpalaeBCKOW KOMITBIOTEPHONW TEXHUKH,
BUJICOYBEIMUUTENEH, TMpPOrpaMM HEBU3YaJIbHOTO JOCTyna K HH(OpMaluM, M[porpaMM-
CHUHTE3aTOPOB PEUYH U JAPYrUX TEXHUUYECKUX CPENICTB MpUeMa-nepesaun yueOHoil nHpopMaluu B
JOCTYIMHBIX (popMax i CTYJCHTOB C HApYIICHUSIMH 3PEHUS;

- 33/1aHU JUTSI BHITIOJTHEHUS HAa SK3aMEHE 3aUNThIBAIOTCSI ACCUCTEHTOM;

- THCbMEHHbIE 33aJaHUs BBIMIOJHAIOTCA Ha OyMmare, HaJUKTOBBIBAIOTCS ACCHUCTEHTY
00yJaroImuMcs;

3.In1 MHBaNMIOB W JMI C OrPAHMYEHHBIMH BO3MOXHOCTSMH 3J0POBbA IO CIyXY
(cmabocnplmaniie, riayxue):

- Ha 3a4eTe/7K3aMeHe MPUCYTCTBYET aCCUCTEHT, OKa3bIBAIOIIUN CTYJJEHTY HEOOXOIUMYIO
TEXHUYECKYI0 IOMOIIb C YYE€TOM HHIMBUAYAJIbHBIX OCOOEHHOCTEH (OH MOMOraeT 3aHsiTh
pabouee MecTo, epeIBUTaThCs, IPOUNTATh U OOPMUTH 3aJaHUE, B TOM YHUCIIE 3alUChIBAs O]
JTUKTOBKY);

- 3a4eT/3K3aMeH IIPOBOUTCS B MUCbMEHHOU (opMe;

4. Jlna MHBaNIMIOB U JIML C OTPAaHUMYEHHBIMH BO3MOXKHOCTSMH 3J0POBbs, HMEIOLIUX
HapyIIEHHUs. ONOPHO-IBUraTEeIbHOTO ammapaTra, CO3JaHbl MaTE€pPUAIbHO-TEXHUUYECKUE YCIOBUS
o0ecreynBaroIie BO3MOKHOCTb OECHpEensITCTBEHHOro J0CTyna oOydaromuxcs B ydyeOHbIe
NOMEUIeHUs, OOBEKTY NUTAHUS, TyaJeTHble M Jpyrue IMOMELICHUs YHMBEpPCHTETa, a TaKxKe
peObIBaHUS B yKa3aHHbBIX MOMEILEHHSIX (HaJM4ne PacHIMPEHHBIX JBEPHBIX MPOEMOB, HOPYYHEH
U IPYrUX MPHUCIIOCOOIIEHU).

- TIMCbMEHHBIE 33JaHUS BBINOJHAIOTCA Ha KOMIBIOTEPE CO CHEHUAIN3UPOBAHHBIM
IIPOrpaMMHBIM 00ecrieueHHEeM WM HaJIMKTOBBIBAIOTCS aCCUCTEHTY;

- 110 JKEJIAHUIO CTYJICHTAa SK3aMEH MPOBOJUTCS B YCTHOH Gopme.

OOyuaromuecs: U3 YUCIia JHIL ¢ OTPAHUYCHHBIMU BO3MOXHOCTSIMU 3/I0POBBS 00ECTIEUEHBI
AJIEKTPOHHBIMU 00pa30BaTENbHBIMHU pecypcaMu B (hopMmax, aJanTUPOBAHHBIX K OTPaHUYCHUSIM

HX 300POBbA.
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10. JIucT u3MeHeHUil (10MOJTHEHMIH).
B pabouylo 1mporpaMmy IO JIUCHUIUIMHE «MeToAapl W CPEICTBA aBTOMATHYECKOTO

AQHATUTUYECKOTO KOHTPOJIS JJIsi YIPABJICHHUS B TEXHUYECKUX CHUCTEMax» MO HaIpaBJICHUIO
noarotoBku 27.04.04 VYmpapnenwe B TexHUYeCKux cuctemax. [Iporpamma: VYmpapinenue u

aBTOMAaTHU3alMs TEXHOJOTMYECKUX MPOLEeccOB U Npou3BoAcTB Ha 2021— 2022 y4yeOHslii roa.

Ne | Dnement (mynkt) PITJ [Iepeuyenn BHOCUMBIX | [Ipumedanue
/o U3MEHEHUN
(lonoJIHeHM )

OO6cyxeHa 1 peKOMEHI0BaHa Ha 3aceanuu kadenpsl  MHPOPMaIMOHHBIX TEXHOJOTHHA B
YHOPABJICHUU TCXHUYCCKUMHU CUCTCMaAMHA

HauMeHOBaHHE Kadeapbl

NpoTOKOJ Ne OT « » 2021 r.
3aBenyromuit kadenpoit B.A. XakynoB

MOJIUCH paciinppoBKa MOJIUCH Jara
CornacoBaHo:

3aBeyIOIINI OT/IEJIOM KOMIUICKTOBAHUS
HAay4YHOU
OnOINOTEKH

JMYHAs HONCh pacmmdpoBka moanucu nara

*[Ipumeuanue: mpu BHeCeHUU u3MeHeHui B 11.7.1.PIT]]
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