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1. Heau u 321241 0CBOEHUS IMCUMILIUHBI (MOIYJIs1).
Hens mnpenopaBaHusi  OuUCUUIUIMHBI  «MeToapl M CpelcTBa  aBTOMATHYECKOTO

AQHAIMTUYCCKOTO KOHTPOJIS JUISl YIPABJICHUS B TEXHUYCCKUX CHCTEMax» 3aKII0YaeTCs B TOM,
9TOOBI JaTh CTy/IEHTaM MPO(ECCHOHANLHBIC 3HAHUS, YMEHUS U HABBIKU B 00JIACTH MMOCTPOCHHUS U
MIPUMEHCHHSI MOJICIICH CJIOKHBIX CHCTEM B 3aJladaX NMPOSKTUPOBAHMS, aHATN3a M ONTUMHU3AINN
(YHKIIMOHATBHBIX U 00CCIICUYMBAIONIUX ITOJICUCTEM aBTOMATH3HUPOBAHHBIX CUCTEM 0OpabOTKH
nHQOPMALIMA W YIPABJICHHS.; CAMOCTOSITEILHOTO IIAHUPOBAHUS W TIPOBEACHHS MOJCIIBHBIX
WCCIICIOBAHUH CHCTEM YIIPABJICHHSI; POJIb MOJCIBHBIX MCCIICIOBAHUN B CUCTEMax YIPABJICHUS,
pElIeHHe THUITOBBIX MPHUKIAAHBIX 3a/1a4; JaTh TCOPETHUCCKHUE 3HAHUS U MPAKTUUCCKUE METOIBI
MOJICTUPOBAHUS B CHUCTEMaxX yIPABJICHHS, acCleKThl MpU padoTe ¢ MOJCISIMH CHCTEM;
MproOpeTeHrne W TPOpPadOTKA CTyJIECHTAMH KOMIICTCHIIMHA, HEOOXOJMMBIX JUIsl YCIICITHOTO
YCBOCHHSI OCHOBHOUM 00pa30BaTEeIbHOW MPOrpaMMbl MAarucTpa IO JaHHOMY HAmpaBlIeHUS H
poGuUITIO.

OCHOBHBIMM  3aJla4yaMH  WM3YYCHUS JUCIUIUIMHBI SBISIFOTCS: MOJCIIMPOBAHHE TIPU
MPOCKTHPOBAHWK, aHAJIM3¢ W ONTHMH3AIMHA aBTOMATH3UPOBAHHBIX CHUCTEM 0OOpabOTKH
WH(OPMAIIAN U YIIPABIICHUS TEXHOJOTHYECKUMH TIPOIIECCaMH.

JuctmruimHa «MeToIpl W CpelcTBa aBTOMATHYECKOTO AHAIMTHYECKOTO KOHTPOJS st
VIIPaBJICHUS B TEXHHUYECKUX CHCTEMax» IO3BOJHT PACIIUPUTH TEOPETHUYECKYIO IOATOTOBKY
MarucTpa, yrIyOWTh 3HAHHWE TPHUKIATHBIX BOIMPOCOB, CBSI3aHHBIX C MOJIEIHPOBAHUEM
ABTOMATH3UPOBAHHBIX CHCTEM OOpa0OTKM WHGPOPMAIMU ¥ YIPABICHUS TEXHOJOTHYCCKUMHU

mpouecccaMu JJisd peICHUA 3a4a4 HpO(l)CCCHOH&JIBHOfI JACATCIIBHOCTH.

2. MecTto qucuuimuinibl B cTpykrype OOII BIT1O.

Z[I/ICL[I/IHJ'II/IHa ((MGTOI[BI u Cp€ACTBa aBTOMATHYCCKOI'O aHAJIUTUYCCKOI'O KOHTPOJIA I
YIIpaBJICHHUA B TCXHHYCCKHUX CHCTEMAx» BXOJUT B 4YacCThb, (bopMpreMa;I Y4aCTHHKaMH
O6p330BaTCJ'II>HBIX OTHOIIECHUM HpO(bCCCI/IOHaJIBHOFO OHUKJIa pa60qero yqe6H0r0 IIJIa”Ha IIO

HanpasieHuto 27.04.04 «YnupaBieHue B TEXHUYECKUX CUCTEMAX.

1. TpeGoBaHusi Kk pe3y/IbTaTaM OCBOEHHS COAEPKAHMUS TUCHUINIHHDI

B coBokynmHOCTH € JApYyrUMM JAUCLUMIUIMHAMU Opoduis «YIpaBlieHHE M aBTOMAaTHU3ALUSA
TEXHOJIOTMYECKUX IPOLIECCOB W  IPOMU3BOJACTB» JUCHMINIMHA «MeToabpl U CpencTBa
aBTOMAaTHYECKOTO0 AHAJIMTUYECKOTO KOHTPOJIA JUIsl YHPABJIECHHUS B TEXHMUYECKUX CHCTEMAX)»
HarfpasjeHa Ha (JOpMUpPOBaHME IEMEHTOB CIEIYIOUIMX KoMIeTeHuuil B cootBeTcTBUM ¢ PI'OC
BO u OIIOII BO no HampaBienuto noarotoBku 27.04.04. VmpaBneHune B TEXHHYECKHX
cucremax. [Ipu OCBOGHHUHU AUCIUIIMHBI CTYJEHTHI MOTYT HPOAEMOHCTPUPOBATH 00OOIEHHbIE

TpynoBsie pyHkuuu (OTD):



YKu IIKC YHUBEPCAJIBHBIE U TPO®ECCUOHAJIBHBIE

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

OKCIICPUMCHTAJIbHBIC MCTObI pa3pa6OTKI/I MaTEMaTHYCCKUX MOI[eHeﬁ
UCCIICTYeMbIX 00BEKTOB U MPOIIECCOB, OTHOCAIIUXCS K
po(hecCHOHATLHON e TSIILHOCTH.

B PE3YIbTATC U3YUCHUA JUCHUIIJIMHBI CTYJCHT JOJI’KCH

3HaTh:

Kak (opMyIUpOBATh €M, 3341 HayYHBIX UCCIICIOBAHMIA B 00JIACTH aBTOMATHYE€CKOTO
yIpaBJICHHS], BRLIOUPATh METOBI U CPEJICTBA PEIICHUS 3a]1a4;

Kak pa3pabaTbiBaTh TEXHOJIOTHH U3TOTOBJICHUS aIlllapaTHBIX CPEJICTB C UCTIOIB30BAHHEM
ABTOMAaTU3UPOBAHHBIX CUCTEM TEXHOJOTHYECKOW MOArOTOBKH MPOU3BOJICTBA;

KakK OCYIIECTBJIATh PETJIAMEHTHBIE UCTIBITAHUS allllapaTHBIX U MTPOTPAMMHBIX CPEJICTB B

J1a00PaTOPHBIX U MPOU3BOICTBEHHBIX YCIOBHUSIX.

Ymers:

(dhopMynupoBaTh LIEIH, 3a/1a4l HAYyYHBIX UCCIIEJOBAHUM B 00JIaCTH aBTOMaTHYECKOTO
yIpaBJIeHUs, BBIOMPATh METO/IbI U CPEJCTBA PELICHUS 33/1a4;

paspabaThIBaTh TEXHOJOTUU U3TOTOBIICHHUS alllIapaTHBIX CPEACTB C UCIIOJIb30BAHUEM
aBTOMATU3UPOBAHHBIX CUCTEM TEXHOJIOTMUYECKOH MOArOTOBKH MPOU3BOICTBA;
OCYILIECTBIISITh PETJIAMEHTHBIC UCIIBITAHUS alllIapaTHBIX U MPOTrPaMMHBIX CPE/ICTB B

J'Ia60paTOpHBIX " IPOM3BOJACTBCHHBIX YCIIOBUAX .

Bnaners:

CIIOCOOHOCTBIO (bOpMy.]'II/IpOBaTB eIy, 3a1a9 HAYIHbIX I/ICCJIG,Z[OBaHI/Iﬁ B o0JiacTu
ABTOMATHYCCKOI'O YIIPABJICHUA, BBI6I/IpaTB MCTOJbI U CPCACTBA PCUICHUA 3a/1a4;
CIIOCOOHOCTBIO p83pa6aTBIBaTB TCXHOJIOI'MH U3IrOTOBJICHUA allllapaTHBIX CPCIACTB C
HCIIOJIb30BAHHUEM aBTOMATU3HPOBAHHBIX CUCTCM TEXHOJOTHYECKOH IIOATrOTOBKH
IIPpOU3BOJACTBA;

CIIOCOOHOCTBIO OCYIICCTBJIATH PCTJIAMCHTHLIC UCIIBITAHUSA alllIapATHBIX U IPOTPAMMHBIX

CpCACTB B J'Ia60paTOpHBIX 1 MPOU3BOJACTBCHHBIX YCIIOBHUAX .




4. Conep:xaHue ¥ CTPYKTYpa AMCHMILIMHBI (MOAYJIST).

4.1. Conepxxanue pa3/ies0B IMCUUILIHHBI.

Ne
pasznerna

HaumenoBanue paszzaena

Coneprxkanue pazzena

dopmupyemas
KOMIIETEHIIUS
(uacThb

KOMITCTCHITHH )

dopma
TEKYILETO
KOHTPOJIA

[TepcniexkTuBbI U
3HAYECHHE aBTOMATH3allUN
B MMOBBIIIICHUU
addexTuBHOCTH
MIPOM3BOJICTBA

CdopmynupoBats 1€,
3aJ1a4M HayYHBIX
HICCIeJOBAaHNN B
obnactu
aBTOMATHYECKOTO
yIpaBJIeHUs], BBIOOP
METOJIOB U CPEJICTB
PEIICHHSI CIICTYFOIIIX
3aJay:

OCHOBHBIE TIOHITHSA U
ompeneaeHus
TEXHUYIECKOU
KHOCPHETUKH.
JlokanbHBIE CHCTEMBI
aBTOMAaTHYECKOI0
ynpasienus. [lonarue
00
ABTOMAaTHU3UPOBAHHBIX
CHUCTEMax yIpaBJICHUS
(ACY), ux
knaccudukamus. Poiab
YyeJoBeKa-oneparopa u
BBIYMCIUTENHHOMN
TexHuku B ACY

VK-5; IIKC-2

K, T

ABTOMaTHU3UPOBAHHBIH
KOHTPOJIb
TEXHOJIOTUYECKHUX
rapaMeTpoB

DneMEeHTB METPOJIOTHH
U TEXHUKU U3MEPEHU,
dbyHKIMOHATBHAS
CTPYKTYpa
U3MEPUTEIILHON
cucteMbl. OCHOBHbBIE
TpeOoBaHUs K
U3MEPUTENbHBIM
npubopam. [Tonstus o
TOYHOCTH
U3MEPUTEIIbHBIX
npubOpOB:
MOTPEUTHOCTH
U3MEPUTENIbHBIX
npubopoB

VK-5; I[IKC-2




TemmepaTypHble IIKaJIbI

TepmomeTpsl
paciupeHus.
MaHoMeTpuyeckue
TEPMOMETPBI.
Tepmoanexrpudeckue
TEPMOMETPBI:
NepBUYHbBIE
npeoOpa3zoBarelny,
MUJUINBOJBTMETPBI U
HOTEHLIUOMETPHI.
TepmomeTpbl
CONPOTHUBJICHHUS:
NepBUYHbBIE
npeoOpazoBareny,
MocTsl. [InpomeTpsl
U3ITy4YEHUS.
OcymiecTBiieHNE
periaMeHTHBIX
WCTIBITAaHHUH anmapaTHBIX
Y TIPOTPAMMHBIX
CPEICTB B
71a00PaTOPHBIX U
MIPOU3BO/ICTBEHHBIX
YCIOBUSAX

VK-5; IIKC-2

K, T,
PK

Jnaranoctnka XUMHKO-
TEXHOJIOTHYECKOTO
mporiecca.

PazpaboTka TexHonoruu
HM3TrOTOBJICHUS
amnmapaTHBIX CPEJICTB C
HCIOIb30BaHUEM
ABTOMAaTHU3UPOBAHHBIX
CHCTEM
TEXHOJIOTHYSCKOM
IIOITOTOBKHU
MIPOU3BOJICTBA U CUCTEM
JHACTAHIIMOHHOTO
n3mepenus. OCBoeHHE
BHJIOB
npeobOpasoBarenel u
CHUCTEM Iepeadn
CHUTHAJOB.

KonTponb naBneHus u
pa3pexeHUsI.
KunkocTtHrie,
nedpopMalioHHbIE U
JNEKTPUYECKHE
MaHOMETPbI

VK-5; IIKC-2

K, T, PK

OcHOBHBIE CBEAEHUS 00
ACY TII B xuMH4eCcKOH
MIPOMBIIIITIEHHOCTH.
ABTOMaTHYECKHE
CUCTEMBI PEeTyIUPOBAHUS

OCHOBHBIC TIOHSATHUS U
OTIpEIeTICHNSI.
PerynupoBanue 1o
OTKJIOHECHHIO U T10
BO3MYILICHUIO;
KOMOWHUPOBaHHBIC
cucremsl. [ToHsTHE
00paTHOM CBSI3H.

VK-5; I[IKC-2




DyHKIMOHAIbHAS
CTPYKTYypa 3aMKHYTOU
aBTOMAaTUYECKOU
CHUCTEMBI
perynupoBanus (ACP).
Crabunmsupyro
Pazpabotka Texnonoruu
M3TOTOBJICHUS
aImapaTHbIX CPEJCTB C
HCIIOJIb30BAaHUEM
ABTOMAaTHU3UPOBAHHBIX
CUCTEM
TEXHOJIOTUYECKOU
MOJATOTOBKU
IIPOU3BOJICTBA B 3a/1a4ax
ABTOMAaTHUYECKOI0
peryJIMpOBaHUs. IIHE,
pOorpaMMHBIE U
cnensmue ACP.

CoBpeMeHHas Konnenunus SCADA. VYK-5; IIKC-2
peanmzanus ACY TII, KomnoneHTs! cuctem
SCADA- cucrtemsbl KOHTPOJIS U YIIPaBJICHUS
M UX Ha3HAYCHUE.
I'padmueckuit
uHTepderic.
Opranuzanus
B3aUMOJICUCTBHUA C
KOHTPOJIJIEPaMHU.
HcnonszoBanne HART-
6. IPOTOKOJIA yIs 0OMeHa K, T, PK
JAHHBIMH. ATnapaTHast
peanu3anuu

CBSI3U C YCTPOHCTBAMU
BBOJ1a/BbIBOJIA. TpEeH B
B SCADA - cucrtemax.
PazpaboTka TexHonoruu
HW3TrOTOBJICHUS
TEXHUYECKUX PEIICHUN
CHCTEM JHUCIIETYEPCKOTO
KOHTPOJIA

4.2. CTpyKTypa JUCHUILIMHBI.
OO61ast TpyA0EMKOCTh AUCHUIUINHBI COCTABISET 3 3a4ETHBIC €IUHULIBI (108 gacos).

TpyaoeMKoCTb, 4achl

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

[Ipaktuueckue 3anarus (113)

Cemunapckue 3anstus (C3)

JlaGopatopusie padotsl (JI3) 18 18

CamocrosiTesbHas padora (B yacax): 45 45

PacuetHo-rpaduueckoe 3aganue (PI'3)




Pedepar (P)
Occe (D)
KonTtponsnas padora (K) 27 27
CaMocCTOsITeTbHOE U3yUEHUE Pa3/IeiIOB
CaMonoroToBka
KypcoBas pa6ora (KP)
KypcoBoii npoekr (KII)
IMoaroroBka u NpPoxoxIeHue
NMPOMEKYTOUYHOI aTTecTAlluN
Bua npome:kyTouHoO# aTTecTAallUM 9K3aMEH 9K3aMEH
Pa3gennl fUCIUMNIINHEI.
KosmmuectBo yacos
Ne HaumenoBanue pasznenos AynuropHas Bre-
pas- B paboTa ayJ.
Acna cero pabota
J |13 | JIP CP
1 2 3 4 |15 6 7
1 [TepcniekTUBHI ¥ 3HAYCHUE aBTOMATU3AIIUH B 3 3 g
MOBBIIEHUH 3()(PEKTUBHOCTH TPOU3BOJICTBA
’ ABTOMAaTU3UPOBAHHBIN KOHTPOJIb 3 3 3
TEXHOJIOTMYECKUX MTapaMeTpoB
3 TemnepaTypHbIe Kb 3 3 3
4 JlnarHocTrka XuMHUKO-TEXHOJIOTUYECKOTO 3 3 7
rpolecca.
OcHoBuble cBegeHus 00 ACY TII B
5 XUMHUYECKON MPOMBIIIIIEHHOCTH. 3 3 7
ABTOMaTHYECKHE CUCTEMBI PETYIUPOBAHHUS
6 Cospemennas peanuzanus ACY TII, SCADA- 3 3 7
CHUCTEMBbI
Hmoeo: 18 18 45
4.3. JlabopaTopHble 3aHATHS.
Ne
sAHSITHsL Ne paznena Tema Kos-Bo yacos
1. 1. HccnenoBanue XxapakTepUCTUK U PEKUMOB
paboTsl nuHeHO CAP TemnoBsM 00bEKTOM 3
U ¥ pa3paboTKa TEXHOJIOTUH U3TOTOBICHHUS
TEXHUYECKUX pEelICHUN
2. 2. HccnenoBanue XxapakTepUCTUK U PEKUMOB
paboTs! mo3uronHoit CAP TemnnoBsiM 3
00BEKTOM U pa3paboTKa TEXHOJIOTUU
M3TOTOBJICHUS] TEXHUUYECKUX PEIICHUI
3. 3. N3yuenne MeTpoIOruuecKux XapakTepUCTHK 3
M3MEPUTENHHOTO TPUOOpa M OCYIIECTBICHHE




PErIIaMCHTHBIX HUCILITAHUN

4. 4. N3ydyeHne MeTpoJOrn4eckux XapakTepUCTUK
U3MEPUTEIBHOTO IIpeoOpa3oBaTels U 3
OCYIIECTBIICHHE PETIIAMEHTHBIX UCTIBITAHUN

5. 5. N3ydyeHne MeTpoJIOrn4eckux XapakTepUCTUK
MU3MEPUTEIBHONW CUCTEMBI U BBIOOP METOJIOB U
CPE/CTB pEUICHHS 3a/1a4 PETJIaMEHTHBIX
VCIIBITAHU I

6. 6. Hccnenosanue cxem mOOKIFOYEHUS
TepMOMeTpOB COHpOTI/IBJICHI/ISI K BTOpI/ILIHI)IM 3
npudopam

Hroro: 18

4.4. KypcoBasi padora

[IpumepHbIe TeMbI KypcOBOM pabOThI

—_—

PazpaboTka MOyt KOHTPOJISI TEMIIEPATYPHI U BIAXXHOCTH Ha 0OcHOBE Arduino

2. Pa3paboTka MOyssl KOHTPOJISI U YIIPABIICHUSI «KYyMHOTO JJoMa» Ha ocHoBe Arduino

3. Pa3paboTka moAaCUCTEMBI KOHTPOJSI CTEHAA ISl TIPOBEICHUSI KYCKOBBIX HCCIEIOBAHUN
cenaparuu meoHs

4. Pa3paboTka MocucTeMbl KOHTPOJISI TApaMeTPOB PEKUMOB pabOTHI TEIJIOBOTO HAacoca.

Pa3zpaboTka moacucTemMbl KOHTPOJISI MapaMeTpoB cTeHaa onTumuzanuu padotel AIIK Ha

OCHOBE YJIbTPa3ByKOBOTO JaTUHKA.

6. AnmapaTHO-IIPOrpaMMHBIM KOMIUIEKC KOHTPOJIS MapaMeTpoB KYCKOBBIX HCCIEI0BAHUMN
meOHs 111 POTOMETPUIECKON cemapaiuu

7. AnmapaTHO-NPOTPAMMHBIA KOMILJIEKC KOHTPOJISI MPOIECCOB YIPABICHUS COJHEYHBIM
abcopoepom

8. AnmapaTHO-IpOTpaMMHBIH KOMIIJIEKC KOHTPOJISI OJ0Ka TOMKIIOYECHHS TepupEpUITHBIX
JATYNKOB K MUKPOTIPOLIECCOPY B CUCTEME YIPaBICHUS MPOIIECCOM TUIPOMOHUKH.

9. AnmapaTHO-IIPOrpaMMHBIN KOMIUJIEKC KOHTPOJIS CHCTEMbl MUKpPOKJIMMAara Ha OCHOBE
Arduino.

10. Pa3zpaboTka MOJCUCTEMBbI KOHTPOJIS MapamMeTpoB anmapaTHO-IPOrPaMMHOTO KOMILIEKca

YIPABJICHHUS COJIHEUHBIM a0copOepoM (BO3IYIITHBIM).

e

3aoauu Kypcoeoit padbomul.
['maBHOM 3a7a4ueil KypCOBOIO IPOEKTA SBJISIETCS:

1. Pa3ButHe cloCOOHOCTEH HCIOIB30BATh HAa MPAKTUKE YMEHUS M HABBIKOB OpraHMU3alliu
HCCIIEIOBATENIbCKUX U MPOEKTHBIX padoT, B YIPABIECHUHU KOJIJIEKTUBOM;

2. PazButue cnocoOGHOCTEl MOHUMATh OCHOBHBIE MIPOOJIEMBI B CBOEH MpeAMETHON 00acTH,
BBIOMpATh METOIbI U CPEZICTBA MX PEIICHHUS.

[Iporpammuas dacth KypcoBoro mpoekta (AIIK) momkHa cocTosTh U3  (QYHKIMIH,
IPOLEYp, JIOTHYECKH CTPYKTYPUPOBAHHBIX B MOJIYJIH JUISl OPraHU3alMK KOJUIEKTUBHOM pabOThI
Ha/l IPOEKTOM, YIPOILEHUS pa3pabOTKU U COMPOBOXKACHUSL.

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

[IpenmymiecTBeHHass peanu3alus pe3yJbTaTOB KypCOBOIO IPOEKTUPOBAaHUS, B BHUJE
CTEHJIOB, MPOJBHUIa€MbIX MaJBbIMU KOJIJIEKTUBAMHU CTYJCHTOB B y4eOHBIH MpoIIecC, HApaBIeHO
Ha DPa3BUTUE NPOEKTHOW JeATENbHOCTH. OpraHusysd MpPOEKTHYIO JESATEIBHOCTh  AJIA
IPOJBIDKEHUs] B Y4eOHBIN Mpolecc KypCOBOTO IMPOEKTa, aBTOP MOJy4aeT HAaBBIKM U OIBIT
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PYKOBOJCTBA KOJUIEKTUBOM. MOyJIM MPOXOAAT MHOIOYPOBHEBBIM KM3HEHHBIN IIUKII PA3BUTHS,
KOJUUIEKTUBHOE COIIPOBOKJICHHUE, MOJAEPHU3ALMIO, aJallTAlMI0 K JPYTUM IIPOEKTaM IOCTOSIHHOE
COBEPILECHCTBOBAHUE.

Komnerennuu o00pa3oBarenbHOTO CTaHgapTa (OPMHUPYIOTCS Ha MPOTSDKEHHH BCETO
nporecca o0ydeHus. 3aJaHus CTyJCHTaM U IPUMEPHI IMEIOT IPEUMYIIECTBEHHO MPAKTUYECKYIO
HaIlpaBJICHHOCTb W IIPEACTABISAIOTCA B IPUTOAHOM  JUI CHUCTEMHOIO IIPOJABHXKECHUS B
IIPOEKTHYIO JEATEIbHOCTh BHUJE. [Ipn M3ydyeHun anmapaTHbIX CPEICTB M IIPOrpaMMHUPOBAHUS C
MEPBBIX THEH (POPMHUPYIOTCS HaBBIKKA O(GOPMIIEHUS TIPOTPAMMHOTO TEKCTa B BUJE TOANPOrPaMM
C pa3MElIeHHEM HMX MOJIYJAX, OMOIMOTEeKaxX KOJUIEKTUBHOTO HCIOJB30BaHUS NPU MPOEKTHOM
NESATENBHOCTH.

[IpakTHueckoe BBINOJHEHUE, ITPOJABWKEHHUE PE3YyIbTaTOB MAJIBIM KOJUIEKTUBOM U 3allUTA
KypCOBOTO IPOEKTa B IIHPOKOHM ayJUTOPHUU TO3BOJIIET Hanbosee MosHO (popMUPOBATH TaKkue
BA)KHBIE MTPAKTUUECKHUE HABBIKHU, MIEpEXOsIine B MPO(hecCHOHATbHBIE KOMIIETEHITHHN:

YMEHHE BbIpa)kaTh CBOM MBICIIU B YCTHOM U MUCbMEHHOU (popme;

MpaBUJIbHO (OPMYIUPOBATH BOMPOCH! U 3aIIPOCHl B MH(OPMALIMOHHBIX TONCKOBUKAX;

OCMBICIICHHOE ITPOUYTEHUE TEKCTA;

BJIaJICHHE MOHOJIOTOBOM, AUAJIOTOBOM, TUCKYCCHOHHOM (OpMOil peueBoif KOMMYHUKALINH;

B3aUMO/ICHCTBUE C MapTHEpAMH B TPYIIIE U paclpeielieHne 00s13aHHOCTEN;

PYKOBOJCTBO MAJIBIM KOJUIEKTUBOM;

B3aUMOJICICTBHE C PYKOBOIUTENIEM;

paspernienre KOH(PIUKTOB;

CIOCOOHOCTh MOHUMATh OCHOBHBIE TPOOJIEMbl B CBOEW NpeaMEeTHONW o0iacTu, BbIOMpPAThH

METO/Ibl U CPEJCTBA X PEIICHMUS;

® Dpa3sBUTHE M MCHOJb30BAHUS HA IPAKTMKE YMEHUS W HABBIKOB B  OpraHMU3aluu
HCCIIEIOBATENIbCKUX U MPOEKTHBIX padoT, B YIPABICHUH KOJIJIEKTUBOM.

® TOTOBHOCTh K y4acTHIO B pabOTax MO WM3rOTOBJIEHHUIO, OTJIAJKE M clade B HKCILTyaTalUIO
CHUCTEM M CPEJICTB aBTOMATHU3ALMH U YIIPABJICHHUS,

® TOTOBHOCTH Y4aCTBOBATh B pa3pabOTKe U M3TOTOBJICHUU CTEHIOB JUIsl KOMIJIEKCHOM OTIaIK1
Y UCHBITAaHUY MPOTPAMMHO-aNNaPaTHIX YIPABISIOMINX KOMIUIEKCOB.

Kpamkoe cooepiwcanue Kypcoeoit padomeot.

BBenenue
O06oCcHOBATh aKTYAIBHOCTD U 331a4l KypCOBOM PabOTHI.
1. OOuuii pa3aen

1.1. IIpuBecTu KpaTKyl XapaKTEpPUCTUKY MpPEeIMETHOH 00iacTu cPopMynupoBaTh U
OTHCcaTh OCHOBHBIE MPOOJIEMBI B CBOEH MpeaMeTHO#l obiactu

1.2. TlpuBecTH aHaNM3 CYIIECTBYIOUIMX TEXHHYECKMX PEIICHHH M TMOJCHCTEM IO
paspabaTbeiBaeMOi TIpodeme.

1.3. Onucarh mpeaMeTHY0 o0JacTh MOJACUCTEMBI. BbpIOpaTh METOOBI U CpeAcTBa
penieHus npoOiaeMbl  MpeIMeTHOM 00JacTu.

1.4. Pa3paboTath JOTHKY pelIeHUs 3aJauu.
1.5. OGocHOBaTh BBIOOP Cpeibl pealli3allkH.
2. CneunanbeHbI pazaen
2.1. UadpopmanmonHoe odecrieyeHue.
2.1.1. PazpaboTaTh 1 000CHOBATh CTPYKTYPY amnmapaTHO-MPOTPAMMHOTO KOMILIEKCA.

2.1.2. Iloctpouts UHGOPMAITUOHHYIO MOJIEb MTOJICHCTEMEI.
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2.1.3. TlpuBectu cTpyKTypy u (POpMYy BXOIHOH, MPOMEKYTOYHOW U BBIXOJHOU
uH(pOpMaIUu.

2.2. IlporpammHOE obecrieueHue.
2.2.1. lloctpouts uHTEP(EIC MOACUCTEMBI.

2.2.2. Pa3paboTaTh U ONKCAaTh NPOTPAMMHBIE MOAYJIH IO COOpPY KOPPEKTHPOBKE U
MpOCMOTpPY MHpOpMAIHH C Tepu(epHitHbIX TaTINKOB.

2.2.3. Pa3paboTtaTh IporpaMMHBIE MOIYJIH yTpaBieHus ((POPMHPOBAHUIO BBIXOIHBIX
JIOKYMEHTOB).

3. Texnosoruveckuit pa3aen
3.1. O6ocHOBaTh NPUHLKI BEIOOPAa OCHOBHOTO TeXHUYECKOTo o0opynoBanus s AIIK.

3.1.1. Pa3paborath ¥ 0OOCHOBAaTH CTPYKTYpPY HWH(MOPMAIIMOHHON 0a3bl
IIOACHUCTEMBI.

3.1.3. Omnwucarb HUCHOJIb3yeMblE METOABl TECTUPOBAHUS U  OTJIAJAKU
MIPOTPAaMMHBIX MOJTYJIEH.

3.1.4. Pa3zpaboTaTh HHCTPYKIIUIO MOJB30BATENs 10 Pab0Te ¢ KOMIUIEKCOM MPOTPaMM
IIOACHUCTEMBI.

3aKIrueHne

Pe3ynbrarhl KOJUIEKTMBHOM pabOThl Haja MpoekToM. Pa3BuTHe M HCMHONB30BaHHUS Ha
MIPAaKTUKE YMEHUS M HABBIKOB B OPraHW3allMy HCCIEIOBATEIbCKUX M MPOEKTHBIX
paloT, B ypaBIeHUH KOJIJIEKTUBOM

CIHCOK HCITOJIb30BaHHBIX HCTOUYHHUKOB

IMPMJIOXXEHUE

5. OueHouHble MaTepuHaJbl I TeKYLIEro KOHTPOJISA YCIeBAeMOCTH M
MPOMEKYTOYHOM aTTeCTAlNHU

5.1 OueHo4yHbIe MATEPHAJIBI JJISl TEKYLIET0 KOHTPOJISI YCIIeBAeMOCTH

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

KonTposibHbIe MeponipusiTUS 1-0H KOHTPOJIbHON TOYKH

1. JlabopaTopHas pabora:

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

1.3.MccnenoBanue XapakKTePUCTUK TATYMKOB TIOJIOKEHHS

2. KomnoxBuyM: 3aiaHus Ha KOJJIOKBUYM IO TIEPBOI KOHTPOJIBHOM TOUKE.

3agaHust HA KOJUIOKBHYM 110 NEPBOil KOHTPOJbHOH TOYKe

3ananue Nel
1.Kakue ocHOBHBIE KJIACChI TEXHOJIOTMUECKUX NTPOLIECCOB B CUCTEME ITPOMBIILITIEHHOTO
IIpOU3BOICTBA?

12



2.Ha3oBuTe 10AKIIACCHl IPOMBIIIJIEHHOTO ITPON3BO/CTBA.

3ananue Ne2

1.B yem ocHoBHas 3agaua ATK?

2.Kakue Texnuueckue cpeactsa B Xoadat B cocraB ATK?

3ananue Ne3

1.Kakue 3aaun pemaeT TEXHOJOTHYECKUI KOHTPOJUIEP WK IPOMBIIIIEHHBIN KOMIIBIOTED B
CUCTEMax aBTOMATHU3allUU U YIIPaBJIeHUs ?

2.B yem 3aximoyaeTcst MPUHIHI YHUPHUKAITMH TEXHUIECKUX CPEJICTB CUCTEM aBTOMATU3AIUH U
ynpaBieHus?

3ananue Ne4

1.B ueM 3axirouaeTcst NpUHIUN JeueHTpain3anuu npu nocrpoenun ATK?

2.B ueM 3axirouaeTcsi MarucTpajgbHO-MOAYNbHBIN IpuHLKI ocTpoenuss ATK?

3ananue Ne5

1.Ha3zoBHuTE OCHOBHBIE IPYNIIBI TATYUKOB.

2.Pacckaxxute 0 pU3NUECKUX MPUHLUIIAX JEHCTBUSI TaTYUKOB.

3ananue Neb

1.Pacckakure 0 Ha3HAYEHUH JTATYUKOB CKOPOCTH (YaCTOTHI BpALEHMs]), yIJia TOBOPO- Ta,
MOJIOXKEHUS (TTepEMEIICHHUS ).

2.Pacckaxkure 0 CpecTBaX U3MEPEHHUS TEMIIEPATYPHI U JABJICHUS.

3ananue Neo7

1.OcHOBHOE Ha3HAUEHUE YPOBHEMEPOB U PACXOJIOMEPOB U UX OCHOBHBIE XapaKTEPUCTUKH?
2.Ha30BUTE OCHOBHBIE XapaKTEPUCTUKU AATYNKOB CKOPOCTH (YaCTOTHI BPAIICHHUS), TaTYMKOB
yTjia IOBOPOTA, MOJI0KEHHS (IEpEeMEILIEHUS).

3ananue No§

1.Ha3zoBuTE OCHOBHBIE XapaKTEPUCTUKU AATYMKOB TEMIIEPATyphl U JABJICHUS.

2.Ha30BUTE OCHOBHbIE XapaKTEPUCTUKU ONTOBOJIOKOHHBIX JATUUKOB.

3amanue Ne9

1.IIpuBeaute xknaccudukammio UIT.

2.B dem 3akntouaercs npuHUuUi nocrpoenus UI1?

Samanue Nel0

1.Yt0o nmoHUMAETCs MO MHTEIJIEKTYadbHbIM AaTdrkoM 1 UI1?

2.Kak opranu3yooTrcs U3MepuTeIbHbIC KaHAIbI B CHCTEMaX aBTOMAaTH3alluU U YIIPaBICHUS ?
Samanue Nell

1.Ha3zoBuTe Ha3HaYeHHE YCTPOICTBA CBSI3U C 0OBEKTOM YIIPABJICHUS U UX OCHOBHBIEC THIIBI.
2.B 4eM 3akiroyaeTcsl MPUHIKUI OPTaHU3alMK YCTPOMCTBA CBSI3U C 0OBEKTOM YIpaBieHus?
Samanue Nel2

1.HazoBuTe 0ocHOBHOE Ha3HaueHUE HU(PPOBBIX CPEACTB 0OPAOOTKH HHPOPMAIIMH B CHUCTEMaX
aBTOMATHU3AIMH U YIIPABJICHUS.

2.Pacckaxkute mpuHLIUI PabOTHI IU(PPO-aHAIOTOBOTO MpeoOpa3oBaTels.

3aganue Nel3

1.Pacckaxkute mpuHIUI paboThl aHANOTO-IIU(POBOTO MpeoOdpa3oBaTers.

2.HazoBuTe Ha3HauYEHUE YCTPOICTB BBOJIA M BHIBO/IA AHAIOTOBBIX U JUCKPETHBIX CUTHAJTIOB?
3ananue Nel4

1.IlpuBeauTe OCHOBHBIE XapaKTEPUCTUKHU YCTPOMCTB BBOJA M BBIBOJIa aHAJIOTOBBIX U
JMCKPETHBIX CUTHAJIOB.

2.J1ns yero npenHa3HaYeHbl YyCTPONWCTBA FAJIbBAHNYECKON Pa3Bs3Ku?

3amanne Nel5

1.Kakoe Ha3HaueHHE MPOMBIIUICHHBIX HH)OPMAITMOHHBIX CETEi?
2.IlpuBenute KiIaccU(PUKALMIO MPOMBIIIIEHHBIX HHPOPMAIIMOHHBIX CETEH.
3aganue Nel6

1.YTO BXOIUT B ATAIIOHHYIO MOJEIb apPXUTEKTYPhl OTKPBITHIX CUCTEM?
2.Kakue TOomoJIoruy MpOMBIIITICHHBIX HH()OPMAIIMOHHBIX ceTeil Bol 3HaeTe?
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3ananue Nel7

1.HazoBuTE OCHOBHBIE XapaKTEPUCTHKH MPOMBIIUICHHBIX WH(POPMAIIMOHHBIX CETEH.

2.YT10 noHMMaeTcs 101 MOHOKaHaIoM?

3ananue Nel8

1.Ha3oBuTe TEXHUYECKUE CPEACTBA U METO/IbI YIPABJICHUS JOCTYIIOM K MOHOKaHajaM.
2.Kakue Mo1ynu CBSI3M PUMEHSIOTCS IIPU OpraHU3allMM CETH B CUCTEMaX aBTOMaTHU3aluu?
3ananue Nel9

1.Kak u xakue napaMmeTpsl yCTaHaBIMBAIOTCS Y BCTPOEHHBIX MOYJIEH CBA3H?

2.YT0 Takoe KOMMYHHUKAI[MOHHBIN POTOKOJ?

3ananue Ne20

1.Kakue cereBble afantepbl IPUMEHSIOTCS IPH OPraHU3alluy CETH B CUCTEMAaX aBTOMaTH3aL1K?
2.Kakwue cymecTByrOT METO/1bI KOAUPOBAaHUS HH(OPMAIH B IPOMBIIIIIICHHBIX
MH(OPMALMOHHBIX CETAX?

KonTpoabHble MeponpusATHS 2-0i KOHTPOJIbHON TOYKe

1. JlabopaTopHas pabora:

1.1. U3ydenue 1a00paTOpHOTO CTEH1a U3MEPEHMS TEMIIEPATYPHI.

1.2. M3yueHne anropuTMOB U3MEPEHHUS TEMIIEPATYPHI U JaBICHUS.

1.3. U3ydenue 1a00paTOpPHOTO CTEH/1a U3MEPEHUS TEMIIEPATYPhI U JTaBICHHUSL.
2. KomnokBuyM: 3aiaHusi Ha KOJJIOKBUYM MO BTOPOW KOHTPOJIBHOM TOYKE.

3ajaHus HA KOJUIOKBUYM 110 BTOPOH KOHTPOJIbHOMH TOYKeE

3amanue Nel

1.Kakwue cymecTByOT BUIBI U ()OPMBI CUTHAJIOB?

2.Kak onpenensieTcst IpoIycKHasi CIOCOOHOCTh KaHaa CBsI3M 0e3 momex?

Samanue Ne2

1.Kakast MmoskeT ObITh CTPYKTYpa IPOTrPaMMHOI0 OOECIIeUeHusI B CUCTEMaX aBTOMATH3alNH U
yrpaBJieHUs?

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

3amanue Ne3

1.Ha3oBuTE OCHOBHBIC (PYHKIIMH OTICPAIIMOHHON CHUCTEMBI.

2.11o KakuM KpUTEPHSIM OCYLIECTBIISIETCSA BHIOOD ONEPALIMOHHON CUCTEMBI B IPOMBIIIICHHBIX
KOMITbIOTEpax?

3aganue Ned

1.Kakoe npukiannoe 1O nmpumeHsieTcst B cucTeMax aBTOMAaTU3AlMK U yIIpaBJIeHUs?
2.V310KUT€E MPUHIIMIIBI IPOTPAMMHUPOBAHUS B CHCTEMax aBTOMATU3AlMK U YIIPaBIIeHUs?
3amanue Nes

1.Kak nporpaMMupyroTCsi MpoMblIIITIeHHbIe KoMbroTepsl U [TJIK?

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

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

2.Kakue mHCTpyMeHTalbHbIE CPECTBA CYIIECTBYIOT Ui pa3pabOTKH, OTIAIKU U CO-
MIPOBOKJICHUS IPOTpaMMHOT0 obecrieueHus?

3aganue Ne7

1.Kak pemarorcs BOpOChl HAJICKHOCTH MPU POTPAMMHUPOBAHUU TEXHOIOTUYECKUX
KOHTpPOJUIEPOB?

2.00BsiIcCHUTE MPUHITUT POTPAMMHPOBAHUS AITOPUTMOB 10 BPEMEHHU.
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3ananue Ne§
1.00bsAcHUTE MPUHIIUT TPOIPAMMHPOBAHUS AJITOPUTMOB IO COCTOSIHUIO OOBEKTA.
2.00BSICHUTE aTOPUTM KECTKOTO MOCIICIOBATEIILHOTO YIIPABICHUS.
3ananue Ne9
1.HazoBuTE OCHOBHBIE XapaKTEPUCTHKH UHTEP(EHCOB CUCTEM aBTOMATH3AIMU U YIIPABICHUS.
2.Kakoe Ha3Hau€HUE CUCTEMHBIX HHTEp(DericoB?
3ananue NelO
1.Kakoe Ha3HaueHue nHTEp(HENcoB NepcoOHaIbHBIX KOMIbioTepoB TUna IBM PC?
2.Kakoe Ha3HaueHHEe IPUOOPHBIX HHTEPEHCOB?
3ananue Nell
1.Ha3oBuTE OCHOBHBIC XapaKTEPUCTHKU CUCTEMHBIX HHTEp(]eiicoB
2. HazoBuTe OCHOBHBIE XapaKTEePUCTHKH UHTEP(HEHCOB MEPCOHATBHBIX KOMITbIOTEPOB THITa IBM
PC u npubopHbIx HHTEPPENCOB.
3ananue Nel2
1.Ha3oBuTE OCHOBHBIE XapaKTEPUCTUKU UHTEP(ENCOB YCTPOIICTB BBO1a/BBIBOA
(nepuepHuitHbBIX YCTPOUCTB).
2.Pacckaxxute NMpUHIUI PabOThI MOCIEA0BATEIHLHOTO HHTEp(deiica.
3ananue Nel3
1.Pacckakute mpuHLUI pabOTHI MapajienbHOro HHTepdeiica.
2.0numuTe ocHOBHYIO cxeMy Bkitouenust JJITTHB.
3ananue Nel4
1.Kakne nmomyieHust MpUHUMAIOTCS TIPH BBIBOIE (HOPMYIT IS XapaKTEPUCTHK TBUTATEIIS
ITOCTOSTHHOTO TOKa?
2.HazoBuTe BUIBI M COOTBETCTBYIOIINE MTPU3HAKN SHEPTETUUECKUX PEKUMOB JBUTATEIIA.
3amanue Nels
1.HazoBute ocHOBHBIE c11oco0bI peryaupoBanus koopauHat D11 ¢ JITITHB.
2.0xapakTepu3yiTe OCHOBHBIE CTIOCOOBI perynmupoBanus ckopoctu IITHB.
Samanue Nel6
1.Y1o Takoe mycKoBas AMarpamMma M Kak oHa CTPOUTCA?
2.KakoBbI I0CTOMHCTBA U HeAOCTAaTKU cucTembl TI1 - J1?
3amanue Nel7
1.B yem 1ienb 1 cymHOCTh POPMUPOBAHUS CTATUYECKUX U TMHAMHYECKUX XapakTepucTHK DI1?
2.YT10 Takoe yHUBEpCaIbHbIE XapAKTEPUCTUKN JBUTaTEIEH IOCTOSHHOIO TOKa
MIOCJIEIOBATEILHOTO U CMEIIAHHOTO BO30YKIeHUS ?
Samanue Nel8
1.B yem ocoGeHHOCTH cXeMbl BKIItOUeHUsI U XapakTtepucTuk I1TITB?
2.Hazosute crioco0sl peryaupoBanus ckopoctu JITTIIB.
3amanue Nel9
1.HazoBute cnoco0s1 Topmosxkenust JIITTIIB.
2.Yto Takoe cxeMa 3amemeHus AJl?
3amanue Ne20
1.B xakux sHEpreTHYecKUX pexxumax Moxert padorats AJL?
2.Kakue J0CTOMHCTBA U HEIOCTATKU UMEET CIIOCO0 perynupoBaHus koopauHaT A/l ¢ moMobo
pe3nucTopoB?
KonTpoabHbie MeponpusaTHs 3-0H KOHTPOJIbHON TOYKe

1. JlaGopatopHas pabora:
1.1. VccnenoBanue KOPPEKTUPYIOIIMX LIENECH B CHCTEME aBTOMATHU3ALUU U YIIPABICHHUS.
1.2. OcBoeHHe METOAMKH MPOTrpaMMHUPOBAHHUS B TEPMHHAX PEJICHHO-KOHTAKTHOTO S3BIKA.
1.3. MccnenoBanue XapakTepUCTUK TUPUCTOPHOTO NMpeoOpa3zoBaTersl.

2. KonnoxBuym: 3aanusi Ha KOJUIOKBUYM I10 TPEThel KOHTPOJIBHOM TOUKe.

15



3aI[aH]/I$l Ha KOJUIOKBUYM 110 TpeTbeﬁ KOHTpOJ’lLHOﬁ TOYKE

3ananue Nel

1.Ha3zoBute Tunossle CTPYyKTYyphl, cocta NVY.

2.Ha3oBuTe 0CHOBHbIE XapakTepucTuku NVY.

3ananue N2

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

2. JlaiiTe K1accu(pUKAIHIIO JIEMEHTOB M0 XapakTepy (QYHKIMOHAIBHOW 3aBUCUMOCTH MEXKTY
BXOJIHOW U BBIXOJHOM BEJIMYMHAMU.

3ananue Ne3

1.Kak onpenenuts ko3P puIMeHT 3amaca npu cpabaTbIBaHUH U OTIYCKaHUU pelie?

2.JlaliTe knaccuuKalnio pexxuMOB pabOThl yCTPONUCTB.

3ananue Ne4

1.Kak Ha3pIBaIOTCS €AMHULIBI U3MEPEHNS MarHUTHOTO MOTOKA, UHAYKLINUH, UHAYKTUBHOCTH,
HaNpsLKEHHOCTH, MarHUTHOM npoBoauMocTy B cuctem CU?

2.Yem oTIMYAIOTCS Ha4yajbHAas, OCHOBHAS M Oe3rucrepe3ncHasl 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 MATHUTHBIX CEPACYHUKOB?

2.M300pa3uTe cTaTHYeCKUE XapaKTEePUCTUKN OECKOHTAKTHBIX MarHUTHBIX pelie, KOTOpbIe
COOTBETCTBYIOT XapaKTEPUCTHKAM 3JIEKTPOMATHUTHBIX peJie C HOPMAIbHO Pa30MKHYTHIM
KOHTAaKTOM, a TAKXK€ XapaKTEPUCTUKHU ABYXIO3ULMOHHOTO MOJISIPU30BAHHOTO pEJIe.
Samanue Neo7

1.JlaiiTe KITacCUPUKAIUIO JTEKTPOMArHUTHBIX MEXaHU3MOB TI0 TIPUHITUITY JIEHCTBHSI.
2.IlepeuncanTe OCHOBHBIE XaPAKTEPUCTUKN NIEKTPOMArHUTHBIX MEXaHU3MOB.

Samanue Ne§

1.Kak onpezensercs TAT0BOE yCHINE 3JIEKTPOMATHUTHOIO MEXaHU3Ma ITOCTOSHHOTO TOKa?
2.KakoBbl Ha3Ha4YeHUE U KIIacCU(UKALUA JIEKTPOMATHUTHBIX My)T?

3aganue Ne9

1.KakoB nopsiok pacuera GpUKIHOHHONW MYy(PTHI?

2.Pacckaxure 00 UM u PO.

3amanue NelO

1.Yto BXOIUT B IPOTpaMMHOE 00eCIieYeHHE CUCTEM aBTOMATU3ALMHU U YIIPABICHUS
TEXHUYECKUMHU 00bEKTaMHU U TEXHOJOTMUYECKUMHU ITpoLieccaMu?

2.Y10 BXOUT B TEXHUYECKOE 00ECIeYeHUE CUCTEM aBTOMATH3AIMU U YIIPaBJICHUS
TEXHUYECKUMHU 00bEKTaMHU U TEXHOJOTMUYECKUMHU ITpoLieccaMu?

3amanue Nell

1.YTo BXOJUT B MHPOPMALIMOHHOE U METOINYECKOE 00ECIIeUeHUsI CUCTEM aBTOMATU3alUM U
yIIpaBJIEHUs] TEXHUYECKUMHU 00BEKTaAMU U TEXHOJIOTHYECKUMH TpolieccaMmu?

2.Kakast Mo>xeT OBbITh CTPYKTYpa MPOTrpaMMHOT0 00€eCTIeYeHNsl B CUCTEMaxX aBTOMAaTU3alUH U
yIIpaBJICHUS?

3amanue Nel2

1.Kakue onepanyionHsle cuctemsl U cucteMHoe 110 npumeHsIoTcs B CUCTEMax aBTOMaTU3aluu U
yIpaBJIcHUs?

2.HazoBuTe OCHOBHBIE (PYHKIIMH ONEPALIUOHHON CHCTEMBI.

3aganue Nel3

1.ITo KaKMM KpUTEPHUSM OCYILECTBIISAETCS BBIOOP OMEpPaliMOHHON CUCTEMBI B IIPOMBIIIIIEHHBIX
KoMIbloTepax?

2.Kakoe npuknaanoe 110 npumensercs B cucreMax aBTOMaTH3aLUU U YIIPaBICHUS?
3ananue Nel4
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1.M310UT€ NPUHLMIIBI IPOTPAMMHUPOBAHUS B CUCTEMaxX aBTOMATU3allMM U YIIPaBJICHUsA?
2.Kak nporpaMMupyroTcs IpOMBIILIEHHbIE KoMIbroTepbl U [TJIK?

3ananue Nel5

1.Kak nporpaMMupyroTcsi HHTEIIEKTyalbHbIE MOIYJIM TEXHOJIOIMUYECKUX KOHTPOJIIIEPOB?
2.Kak nporpaMMupyroTcs MOAYJIM BBOJIa aHAJIOTOBBIX CUTHAJIOB B TEXHOJIOTMUECKUX
KOHTpoJuiepax?

3ananue Nel6

1.Kakue nHCTpyMEHTaIbHbIE CPEJCTBA CYIIECTBYIOT /Ui pa3pabOTKH, OTIAAKU U
COTIPOBOXCHUS TPOrPAaMMHOTO oOecrieueHus1?

2.Kak pemarorcsi BOIpOChl HaJEKHOCTH IIPU IPOTPAMMHUPOBAHUH TEXHOIOTMYECKUX
KOHTpPOJUIEPOB?

3ananue Nel7

1.O0BsicHUTE IPUHIIUI TPOTrPAMMHPOBAHMS aJITOPUTMOB 10 BPEMEHHU.

2.00bsicHUTE MPUHIUI IPOTPAMMHUPOBAHUS AJITOPUTMOB IO COCTOSIHUIO 0OBEKTA.
3ananue Nel8

1.O0BsICHUTE aNTOPUTM KECTKOTO MOCIIE0BATEILHOTO YIIPABICHUS.

2.Yto takoe U-o0pa3ubie xapaktepuctuku CJ1?

3ananue Nel9

1.Y10 Takoe BEeHTHUIBLHBIA IBATATENh?

2.Iloscaute npunumn aeictus /. Kakosa cxema ynpasnenus L7

3ananue Ne20

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

5.2. OneHoYHbIE MaTEePHAJIbI AJIA IPOMEKYTOUHOM aTTecTaluu

[IpomexyTrouHas arrecTanusi NPOXOAUT B (opMe OHK3aMEeHa B KOHIE CEMECTpa.

OK3aMeHaIMOHHBIN OHJIeT BKIIIOYAET JBa TCOPCTUYCCKUX BOIIpOCaA.

Bonpocsl Ha 3Kk3amMeH
MaHoMeTpuyecKrue TEpMOMETPHI.

[TupomeTpsl COOTHOILIEHUS.

[TupomeTpsl U3TyUEHHUS.

PaguanmoHHble TUPOMETPBI.
XKunkocTHO-MeXaHUYECKHEe MaHOMETPBI.
MemOpaHHbBIE MAaHOMETPBHI.

ITonnaBkoOBEIE pacxoaOMEpPhI.

e R e

JludpmanomeTpuueckre ypaBHEMEpPHI 1JIsl U3MEPEHHsI YPOBHSI B COCY]IE,
paboTarolem 1noja JaBIeHUEM.
9. AkycTuueckue ypoBHEMEpHI.

10. Oransl pazsutus ACYTII
17



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.

KoMIoHeHTHI ccTeM KOHTPOJISL U YIIPaBJIEHUs U X Ha3HAUEHUE
Ocnosuble noustust SCADA-cuctem

Bosmoxnoctu SCADA-cucrem

OcCHOBHBIE TEXHUYECKHUE U IKCILTyaTallMOHHbIE Bo3MOxHOCcTH SCADA
Crpykrypa SCADA-cucrem

VY nanennsie Tepmunainsl (RTU)

Kanaser cszu (CS)

Hucneruepckue nyHKTh! ynpasiaeHus (MTU)

Cucremsl peanbHOro BpeMeHu i opranuzanuu SCADA-cuctem
MeTo 16l MeXIPOLIECCHOW KOMMYHUKALIUU. ActiveX-00beKTbI
OPC-cepBepsnl

Wneonorus pacnpeneneHHbIX KOMIIJIEKCOB

Pexxumnr cereBoro oomena B SCADA

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

3amaun pemaembie SCADA-cuctemamu

OcHoBHbIe KoMITOHEHTHI (cocTaB) SCADA

OcHoBHbIE TPeOOBaHUS K IUCIETYEPCKUM CUCTEMaM YIPaBJICHUS
O6mras crpykrypa SCADA

dyHkimoHanpHas ctpykrypa SCADA

Crannapt OPC-cepBep. Haznauenne. OcHOBHBIE crieniupuKaum
Xapakrepuctuka OPC DA-cepBepa

Oyukiuu SCADA: pa3paboTka 4eoBeKa-MalluHHOTO HHTepdeiica
Oyakiuu SCADA kak cUCTeMBbI IUCTIETYEPCKOTO YIIPABICHUS
Ocobennoctu SCADA kak mpoiiecca yrnpaBieHHUs

Oyukuun SCADA Kak 4acTH CUCTEMbI ABTOMATHYECKOTO YIIPaBICHUS
Oyukuuu SCADA: XxpaHeHHe UCTOPUH Tpoliecca

Oynkunu SCADA: oGecrieueHue 6€30MacHOCTH YIPaBIEHUS MPOIIECCOM
[Tonsitue co6biTus. [lonstue anapma. OCHOBHBIE BUBI aIapMOB
WNHucTpymenTaneHble cBolictBa SCADA

OkcmryaranuonHsle cBoiictBa SCADA

Cpencrsa peanuzannu oTkpbiToctd SCADA-cucrem

CaoiictBa SCADA, Bnustomue Ha 5KOHOMHUUECKYIO 3((HEKTUBHOCTh

OCHOBHBIE TTIOHSITUS YIpaBJICHUSA TCXHOJOTMYCCKUMU ITPpOoHeCCaMU
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45.

ABTOMaTHYECKHE CUCTEMBI peryaupoBanusd. CTpyKTypHas cxema

ABTOMAaTUYECKON CUCTEMBI PEryJIUPOBaHUS.

46. ABTomMaTnyeckue cucteMsl perynupoBanusi. Kiaccudukanus ACP

47. MaremMaTuyeckoe  OIMCaHHE ACP. Craructuueckas
XapaKTepUCTHKA. CriocoObl

48. npeacTaBiIeHNs CTATUCTUYECKON XapaKTePUCTUKU

49. MareMaTtuyeckoe  OIHMCAHHE ACP. Jlunamuyeckas
XapaKTepHUCTHKA. CriocoObl

50. npeacTaBieHus: JMHAMHYECKON XapaKTepUCTHKU.

51. JIuneapusanus HenuHEHHbIX ypaBHeHU npu onucanuu ACP. CBoiicTBa

JIMHEWHBIX CUCTEM.
52. Coenunenus sanementoB ACP.
53. Onucanue quHaMuKy 31eMeHToB ACP B BUie UMIyIbCHO-TIEPEXOAHOM (BECOBOH)
(GyHKIMY U TepexoAHON GYHKINU (BPEMEHHON XapaKTEPUCTUKH).

54. YcunutenbHOE 3BEHO.

55. UnTerpupyroriee 3BeHO.

56. luddepennupyroiiee 3BEHO.

57. Anepuoanyueckoe 3B€HO MEPBOTO MOPSIKA.

58. 3BeHO YMCTOrO 3ara3 bIBaHus.

59. OOBEKTHI peryInupoBaHus U UX CBOWCTBA.

60. ABTOMaTHYECKUE PErYISATOPHI, KIacCU(PUKAIIIH.

61. [IponopiimoHaNbHBINA 3aKOH PETYIUPOBAHUS.

62. IHTerpajbHbIN 3aKOH PEryJIUpPOBaHUSI.

63. IIponopoHaIbHO-UHTErPAIbHBIN 3aKOH PEryINPOBAHMUSL.

64. IIponopiroHaIbHO-UHTErpAIbHO- AU (P PepeHIINaTbHBIN 3aKOH PEryIUpPOBaAHUSL.

6. MeToguveckne MaTepuaJibl, ONpeae/somye Npoueaypbl OeHMBAHUA 3HAHUN, YMEHM,

HABBIKOB M (UJIM) ONBITA AeATeJIbHOCTH.

6.1 Pe3yabTarsl 0CBOCHUS Y4eOHOM QM CUMILINHBI, OJJIeKALINE IPOBEPKe.

MIngp | Komnerenuus IHoka3aTenun ouenuBanns | Kpurepun

Komme- KOMIIeTeHIIHI OLICHMBaHUS

TEeHIMH KOMIIEeTeHL A

1 2 3 4

YK-5 CIOCOOHOCTh B xome Ttekymero, pyoexHoro | Hannune nokasaresns
aHAJIN3UPOBATh U | KOHTpOJIs, J1abopaTopHBIX paboT, | —
YUUTBIBATh a TaKkKe B Iporecce paboThl Hal | YAOBIECTBOPHUTEIHHO;
pa3HooOpa3zue KYpPCOBBIM IIPOEKTOM TOKa3aTh | Hannuue nepcrnekTus
KyJIbTYyp B THpoOIecce | ClIOCOOHOCTh aHAJIM3UPOBAaTh U | Pa3BUTHUSA 13051
MEXKYJIbTYPHOTO YUYUTBIBATh Pa3HOOOpa3ue KylbTyp | 0003HaUEHBI
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B3aUMOAEHCTBUA

B  Ipouecce
B3aUMO 1€V CTBUS

MCXKKYJIIBTYPHOT'O

IIEPCIIEKTUBBI
pa3BUTHS B
MOCJIEYIOUINX
IIPOEKTAX - XOPOLLO;
YpoBeHb  IPOEKTA,
MpEANoIaraonumi
popadoOTKy
UCIIOJIb30BAaHUS  Kak
OT/I€JIbHOTO MOAYJIA B
IIPOEKTax IPYTux
CTYJICHTOB - OTJINYHO

CIIOCOOHOCTh
IPHUMCHSATDH
COBPEMEHHEIE
TEOPETUICCKHE
OKCIICPUMCHTAJIBHBIC
MeTO/bl  pa3paboTKu
MaTEMATUYCCKUX
MoJIenen
HCCIENYEMBIX
00BEKTOB
MTPOIIECCOB,
OTHOCAIIINXCA
npohecCuoOHATBHOU
JeSTEITBbHOCTH

IIKC-2

n

K

KOHTPOJI,

MPOEKTOM TIOKa3aTh
MMPUMCHATH
TEOPETHUYECKHE
OKCIICPUMCHTAJIBHBIC
pa3paboTku

U TIPOIIECCOB,

B xome Ttekymero,

PyOESKHOTO
pe3yiabTaTtam

1ab0paTOPHBIX paboT, a TaKkKe B
npoiiecce padoThl HaJ KYypCOBBIM

CII0OCOOHOCTD
COBPEMEHHBIE
nu

METO IbI

MATEMATUYCCKUX
MOJIENIeH HMCCIeNyeMbIX OOBEKTOB
OTHOCAIIIUXCA K
pohecCHOHATBHOM IeATeTLHOCTH

Hanmuune nokazarens
Y/IOBJIETBOPUTEIHHO;
Hannuune nepcnektus
pa3BUTHS WIH
0003HaYEHBI
MEePCIEKTUBBI
pa3BUTHS B
MOCJIeTYFOIITUX
MIPOEKTAaX - XOPOIIIO;
YpoBeHb  MpOEKTAa,
Mpeanoaratonui
popaboOTKy
UCIIOJIBb30BAaHUSA  KakK
OTAEIIBHOTO MOJYJIS B
MIPOEKTax IpYrux
CTYJIEHTOB - OTJINYHO.

MeTtoanyeckue MaTepuaJibl, oNpeae/siiomye Npoueaypbl OHeHUBAHUS 3HAHUIN, YMEHU,

HABBIKOB M (UJIM) ONBITA JeATEJIbHOCTH

Pe3yabTarsl 00yyeHus OcHOBHBIE TOKa3aTeH OueHo4yHbIE CpeCcTBA
(00beKTHI OlIEHUBAHUS) OLIEHKHU Pe3yJIbTaTOB
1 2 3
31 - OIIMCaHUE OCHOB; TECTUPOBaHUE,
3HaTh METO/JIbI | - BBITIOJIHEHUE TECTOB; naboparopHast paborta,
MPOCKTUPOBAHMS AalMIMapaTHBIX | - BBINOJHEHHE U 3allUTa | KypCOBOI MPOEKT, IK3aMEH
U TMPOrpPaMMHBIX cpencTB | 1ab0paToOpHBIX paboT;
BBIYMCIUTEILHOM ~ TEXHHUKH, | - HCIOJIb30BaHHE B KYpCOBOM
XpaHCHUS, 00paboTKH, | MPOEKTE.
neperadn u 3aIUTHI
nHpopMaluu.
32 - OIIMCaHUE OCHOB; TECTUPOBAHUE,
3HaTh  JKU3HEHHBIM MK | - BHIIIOJIHEHUE TECTOB; nabopaTopHas pabora,
MporpaMM, OLIEHKY KauecTBa | - BBIIOJIHEHHWE M  3alllUTa | KypCOBOM MPOEKT, 3K3aMEH
MPOrPaMMHBIX MPOJYKTOB, | TaOOPATOPHBIX padoT;
TEXHOJIOTHH pa3paboOTKy | - HUCHOJB30BAHHE B KYpPCOBOM
MPOTPaMMHBIX ~ KOMILJIEKCOB, | POEKTE.
CASE-cpenctsa.
33 - OIIMCaHUE OCHOB; TECTUPOBAHUE,
3HaTh METOJABI M AaJTOPUTMBI | - BHITIOJIHEHUE TECTOB; naboparopHast pabora,




00BEKTHO-OPHEHTHPOBAHHOTO
IIPOrpaMMHUPOBAHMSI;

METO/IUKH, SI3BIKU "
CTaHJapThl HH(OPMAIIMOHHOMN
nojiepxku umznenuit (CALS-
TEXHOJIOTMI) Ha pas3JInYHbIX
JTanax uX KU3HEHHOTO LMKJIA.

- BBITIOJTHECHUC u
n1abopaTopHBIX paboT;
- KCIOJb30BaHUE B KYpPCOBOM
IPOCKTE.

3aluTa

KYpPCOBOM IPOEKT, IK3aMEH

34

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

- OIIMICAaHUE OCHOB;
- BBIIIOJIHECHUE TECTOB,
- BBITIOJTHCHHUC u

1ab0paTopHBIX PaboT;
- HCIIOJIb30BAHKE B KYpPCOBOM

3aluTa

TECTUPOBAHUE,
nabopatopHast
KYpPCOBOM MPOEKT, IK3aMEH

pabora,

aIMUHUCTPUPOBAHUH. IIPOEKTE.
Y1 - OIIMCAHHE OCHOB; TECTUPOBAHUE,

YMerr  TPOBOJIUTH  AHAJM3 | - BHINOJIHEHUE TECTOB; nabopaTopHast pabora,
MpeIMETHO N 0o0nacTy, | - BBINIOJIHEHWE W  3allUTa | KypCOBOM MPOEKT, dIK3aMeH
BBISIBIISITh  MH(OPMAIMOHHBIE | JJaOOpaTOPHBIX padoT;

OTpeOHOCTHU U | - UCHOJb30BaHUE B KYypCOBOM

pa3zpabaTheiBaTh TpeOOBaHHS K
0asze JaHHBIX CUCTEMEL.

MIPOEKTE.

Y2

YmMmeth MIPOBOJUTH
CPaBHUTEJIBHBIA  aHAIU3 H
BeiOOop UKT 1ns  pemenus
IIPUKIIATHBIX 3a1a4 u

co3gaHus 0a3bl JaHHBIX.

- OIIMICAaHUE OCHOB;
- BBIIIOJIHEHUE TECTOB,
- BBITIOJTHCHUC )51
1abopaTOPHBIX padoT;
- HCHOJBh30BaHHUE B KYPCOBOM
IPOEKTE.

3aliuTa

TECTUPOBAHUE,
naboparopHas
KYPCOBOM MPOEKT, IK3aMEH

pabora,

Y3 - OTIIMCAaHHE OCHOB; TECTUPOBAHUE,
YnMmetn pa3pabaThIBaTh | - BBHITIOJIHEHHE TECTOB; nabopaTopHas pabora,
KOHLENTYalIbHYIO MOJENb | - BBIIOJIHEHHE U  3alllUTa | KypCOBOM MPOEKT, IK3aMEeH
0a3bl JTaHHBIX TMPUKIATHON | TaOOPATOPHBIX padoT;
obnacTu. - HCIOJIb30BaHHE B KYpPCOBOM

IIPOEKTE.
Y4 - OIMMCAHHUE OCHOB; TECTUPOBAHUE,
Ymeth BbIOUPATH | - BBHIIIOJIHEHUE TECTOB; naboparopHast paborta,
WHCTPYMEHTAJIbHBIE CpEICTBA | - BBINOJHEHHE U  3alllUTa | KypCOBOIl MPOEKT, IK3aMEH
u TEXHOJIOTUH | JJabOpaTOPHBIX paboT;
MIPOEKTHUPOBAHUS 0a3bl | - UCHOIB30BaHUE B KYpPCOBOM
JTAHHBIX, MIPOBOJUTD | MPOEKTE.

(dbopManu3auio U peagn3anuio
pelleHus MPUKIAJAHBIX 3312y,

MIPOEKTHPOBATh
UHQPOJIOTHUECKYIO MOJIETb

0a3pl JMaHHBIX UIsI y4eOHOTO

TIPHUIIOKECHUS.

¥5 - OIIMCAaHHUE OCHOB; TECTUPOBAHUE,

YMeTh MPOEKTUPOBATH | - BHINIOJHEHHE TECTOB; naboparopHast paborTa,

CTPYKTYpy ©0a3bl JaHHBIX B
cpene pemsunonHo CYBJ[ u
OCYHIIECTBJISITh POTPAMMHYIO
peanuzanuio,  OTIAAKy U
TECTUPOBAHUE MPUIIOKEHUS HA
SI3bIKE  BBICOKOTO  YpPOBHS,
HCIIOJIb3YIOUIETO JUTSt

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

3aluTa

KYPCOBO MPOEKT, FIK3aMEH
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XpaHeHus: uHpopmaluio 06azy
JTaHHBIX

Yo

YMeTp  IpOeKTUpOBaTh U
co3maBaTh 0a3bl JAHHBIX U
IIPWIOKEHUS II0JIb30BaTENs B
KJINEHT-CEPBEPHOM

- OTIMCaHKE OCHOB;
- BBIIIOJIHCHUE TCCTOB,
- BBITIOJTHCHUC u 3alura
1ab0opaTopHBIX paboT;
- KCIOJIb30BaHUE B KYPCOBOM

TECTUPOBAHUE,
nabopaTopHas
KYpPCOBOM IPOEKT, IK3aMEH

pabora,

apXUTEKTYPE; 3 GEKTHBHO | MPOEKTE.

BBITIOJTHATH 3aauu 179

aJIMUHUCTPHPOBAHMSL.

B1 - OIIMCAHHE OCHOB; TECTUPOBAHUE,

Bnanets paboToii C | - BBINIOJIHEHHUE TECTOB; nabopaTopHast pabora,
WHCTPYMEHTAIHLHBIMHU - BBIOJIHEHWE W  3alIUTa | KYpCOBOW MPOEKT, IK3aMEH
CpEeICTBAaMH  MOJEJIMPOBAHUA | JaOOPATOPHBIX padoT;

MPEeIMETHOM o0acTH; | - MCIOJIB30BaHUE B KYPCOBOM

METOJJAMH  TPOEKTHPOBAHUS | IPOEKTE.

MpeAMETHOM obnactu

cpeactBamu  «ER-mozenn» u
JIOTUYECKOM CTPYKTYphl 0a3bl

JaHHBIX B peHﬂHHOHHOﬁ

CVYB/I.

B2 - OTIIMCAaHHE OCHOB; TECTUPOBAHUE,

Bnanets TEXHOJIOTHEH | - BBITIOJITHEHUE TECTOB; nmabopaTopHast pabora,

pa3paboOTKH TPWIOKCHUN Ha
S3BIKE  BBICOKOTO  YPOBHS,
WCTIONB3YIOUINX JIJISI XPaHEHUS
nHpopMalnuu 6a3y TaHHBIX.

- BBITIOJTHCHUC )51 3alura
1a00paTOPHBIX padoT;

- HCHOJBh30BaHHUE B KYpPCOBOM
IIPOEKTE.

KYpPCOBOM MPOEKT, IK3aMEH

B3

Bnagerp  mHCTpymMeHTapuem
TUTST pa3paboTku "
aJIMUHHUCTPUPOBAHUS 0a3
JTAHHBIX.

- OIIMICAaHUE OCHOB;

- BBITIOJTHCHHUE TECTOB;

- BBIOJIHEHWE ©  3alUTa
1ab0paTOPHBIX padoT;

- HCIOJBh30BaHUE B KYPCOBOM
IIPOEKTE.

TECTHUPOBAHUE,
nmabopaTopHas
KYpPCOBOM MPOEKT, IK3aMEH

pabora,

6.2 llIkana oeHUBAHUSA IUVIAHMPYEMbIX Pe3yJbTATOB 00yYeHHs

Texkymmuii u pyOesKHbIII KOHTPOJIb

B paMKax TCKYLICIro U pY6e)KHOI‘O KOHTPOJIA IO JUCHUIIIIMHE CTYACHT MOXKET Ha6paTL a0

70 Gan10B
Cemectp Il xana oueHnBanust
0-35 oas10B 36-50 o0as10B 51-60 6an0B 61-70 6asi10B
3 YactnyHoe [TomHoe i | [lomHoe IlomHOE mocemeHue

nocelnieHue JacCTUYHOE YaCTUYHOE ayIUTOPHBIX
ayJAUTOPHBIX IIOCEIllCHUE IOCEIlCHUE 3aHATHH.
3AHATHH. ayIUTOPHBIX ayIUTOPHBIX ITonnoe
Heynosnersopure | 3aHATHH. 3QHATUH. BBIIIOJIHEHHE u
JIBHOEC YacTtuyHoe IToxnoE 3aIuTa
BBITIOJTHEHUE BBIIIOJTHEHHE U | BBIIIOJHEHUE nabopaTopHBIX |
nabopaTopHBIX U | 3al(uTa 3aIuTa MPaKTUYECKUX
MPaKTUYECKUX 1a00pPaTOPHBIX U | 1abOpPaTOpPHBIX U | 3aHATHUH.
pabor. [1noxast | mpakTHYECKUX MPaKTUYECKUX Brimonaenue
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MIOATOTOBKA K
OabHO-
PEUTHUHIOBBIM
MEPOIIPUATHUSM.
Crynent HE
JOITYCKaeTCsl K
MIPOMEKYTOYHOU
aTTecTaluu

pabor.

Brmonnenne
KOHTPOJIBHBIX
paboT,  TECTOBBIX
3aJJaHUil Ha OLICHKU
«YIOBJIETBOPUTEIIb
HOY.

pabor.
Brimonnenne
KOHTPOJIBHBIX
paboT, TECTOBBIX
3aJaHui Ha
OLICHKU
«XOPOTIIOY.

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

B pamkax Tekyiiero u pyO0exHOTO KOHTPOJIS BBIOJHEHHUSI KYpCOBOTO MPOEKTa CTYIEHT

MoxeT HabpaTh 70 OamioB. Pacnipenenenne 6amioB mpuBeIeHO B TaOJIHIIE:

CemecTp IIkaJjia onleHUBAHUA
0-35 dan0B 36-50 6ass10B 51-60 6ans0B 61-70 6ans10B
3 Crynent He | YacTuuHoe ITonHoe nu | [TonHoe mocemenue
roceran MOCeIeHNne YaCTUIHOE KOHCYJIbTAlMA  C
KOHCYJIbTaIlHH C | KOHCYJIbTAIIUH C | mocemieHue MIPETO/IaBaTeNIeM.
MPETIo/IaBaTeIIeM. MIPETIO/1aBaTEIIEM. KOHCynbTamii ¢ | bezommbounoe
HeynosnerBopuren | BrimomHenue [IPENOIaBaTeIeM. | PELICHUE BCEX
bHOE BBITIOJHEHUE | KypcoBO# paboThl ¢ | CocTaBHBIE YacTH | 3a1ad,
COCTaBHBIX YacTel | OTCTaBaHHEM OT | KypcOoBOM palOTHI | MOCTABIEHHBIX B
KypCOBO# paboThI. | rpaduka. BBITIOJTHCHBI KypcoBO#l  paboTe
Crynent He | CocTaBHbIE 4YacTH | MOJHOCTHIO, HO C | 6€3 OTCTaBaHMS OT
JIOTTyCKaeTCst K | KypcOBOM  paboOThl | OTCTaBaHWEM  OT | rpaduka.
3allUTe KypCOBOM | BBITTOJIHEHBI He | rpaduka, 160
paboThl MOJIHOCThIO,  JTMOO | TOTYIIEHBI
JOTTYIIIEHbI HE3HAYUTENbHbIC
OIIHOKH. OTPEXH.

IIpomeskyTouHasi aTTecTALMS

OHeHKa PE3YIbTAaTOB OCBOCHUA y‘l€6HOﬁ JUCHUIIIIMHBI BO 3 CEMECTPE IMPOBOAUTCA IIO

IKajJec, HCHOHBSyeMOﬁ Ha 5K3aMCHC:

Cemectp Il xaJjia oueHnBaHus
HeynoBiaerBopur | YaoBierBopuTeib Xopoio Otian4yHo
eJIbHO HO (81-90 6am10B) (91-100 6am10B)
(36-60 6an10B) (61-80 6a1;10B)

3 Crynenr  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 U | UTOraM TEKYIIEero U | UTOraM TEeKYIIEro
u pyOexHOro | pyOexHoro pYyOeKHOTO U pyOexHoro
KOHTPOJIS, Ha | KOHTPOJI, Ha | KOHTPOJI, Ha | KOHTPOJIs, Ha
9K3aMEHe He Jall | SK3aMeHe Jan | SK3aMeHe Jan | DK3aMeHe nan
MIOJIHOTO  OTBETa | MOJHBIM OTBET Ha | MOJHBIK OTBET Ha | MOJHBIM OTBET Ha
HU HAa  OJMH | OMMH BOMPOC M | OAMH  BONPOC U | OOMH BONPOC H
BOIPOC. YaCTHUYHO YaCTHYHO YaCTUYHO

23




CryneHT umeer
36-45 OamnoB 1O
WUTOraM TEKYIIEro

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

(moIHOCTHIO)
OTBETHJI HA BTOPOU.
Crynent umeer 46-

60 OamioB 1O
uroram TCKYH_IGFO 158
pyOEKHOTO

KOHTPOJIS, Ha
9K3aMEHE Jan

MMOJHBI OTBET HAa
OJWH BOMNPOC WU
YaCTHYHO OTBETHII
Ha 00a Bompoca.

CTyneHT uMeeT Io
UTOTaM TEKYILETO U

pyOeKkHOTO
KOHTPOJIS 61-70
OamioB Ha

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

(IOJTHOCTBIO)
OTBETHJI HA BTOPOU.
Crynent umeet 61 —
65 0aioB 1o
UTOTaM TEKYIIETO H
pyOeKHOro
KOHTPOJIS, Ha
IK3aMEHe Jan

MIOJHBIA OTBET Ha
OAWH  BOIPOC H
YAaCTHYHO  OTBETHUII
Ha BTOpoi. CTyneHT
nMmeer 66-70 GamioB

o ATOraM
TEKYIIETOo 51
pyOexxHOTO
KOHTPOJIS, Ha
HK3aMEHE) man
MTOJTHBIN OTBET
TOJBKO Ha  OJUH
BOIIPOC.

(IOJTHOCTBIO)
OTBETHII
BTOPOM.

Ha

Ha 3ammuTe KypcoBoro npoekra cTyAeHT MokeT HaOpaTh 30 6asuios.

J1J1s OIIeHKH 3aIlUThl KypCOBOTO MPOEKTA UCIOJIb3YETCsI CIAEAYIOIas cXeMa:

O0beKT olleHKH Kpurepun MaxkcumajibHbIH 0aJ11
Odopmnenue COOTBETCTBYET MOJIHOCTHIO TPEOOBAHUSAM 10
paboTe! COOTBETCTBYET YaCTHYHO TPEOOBAHUSIM 5
He cooTBeTcTBYET TpeOOBAHUAM 0
Ouenka Ha 3amute [Biaageer Marepuaiom 20
YacTHyHO BIaJCET MaTepPHAIOM 10
He Bnaseer maTepuanom 0

IIIkana cooTBeTCTBUS peﬁTHHFOBbIX OIIEHOK NATHOAJIILHBIM OIEHKAM AJI OHCHUBAHUA

KYPCOBOTI'0 ITPOEKTA

PeiiTunroBas onenka (B 0asax)

OneHka mo NATHOAJILHOH IIKAJIE

91-100 «OTJIIMYHO»
81-90 «XOPOILIO)»
61-80 «YAOBJIETBOPUTEIBHO»
MeHee 61 «HEYIOBIETBOPUTEIHHO»
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7. Y4eOHO-MeTOAUYEeCKOE OOecnedeHue TUCHMIIIMHDI.

7.1. OcHoBHasi IMTEpaTypa.
. Muruna, O. A. MeTozbl 1 CpeAcTBa IPOSKTUPOBAHUS HHPOPMAITIOHHBIX CUCTEM U
TEXHOJIOTHH [ DIIEKTPOHHBIN pecypc] : kKype aeknuii / O. A. MutnHa. — DIEKTPOH.
TEKCTOBbIE JaHHbIE. — M. : MOCKOBCKasi rocy1apCTBEHHAs aKaJeMUs BOJJHOTO
TpaHcnopta, 2016. — 75 c. — 2227-8397. — Pexxum nocryna:
http://www.iprbookshop.ru/65666.html
. Ky3pmun B.B. CoBpeMeHHbIE METO/IbI U CpesICTBAa (POPMUPOBAHUS U3MEPUTEIBHBIX
curdanoB B ACYTII [DnekTponHslii pecypce] : yueonuk / B.B. Ky3pmun, P.K.
Hypranues, A.A. lNaiiHynnmHa. — DIEKTPOH. TEKCTOBbIE TaHHbIe. — KazaHb:
Kazanckuit HargmoHaNbHBINA UCCIIEI0BATEILCKUN TEXHOJIOTHYECKUN YHUBEpPCUTET, 2017.
— 276 c. — 978-5-7882-2223-3. — PexumM gocryna:
http://www.iprbookshop.ru/80248.html
. WBmun B.I1. becnpoBoaHas ceTh cOopa u nepegadn U3MepUTeNbHOM nHpopManuy B
ACVYTII [DaexTpoHHBIHA pecypc] : yaebHoe mocobue / B.I1. BmmH. — DIEKTpOH.
TeKcTOBEIe JaHHble. — Kazanb: Kazanckuil HalfmoHaJIbLHEIN UCCIE0BATEIbCKUN
TEXHOJIOrM4eckuil yuusepcuret, 2016. — 240 c. — 978-5-7882-1848-9. — Pexum
nocrymna: http://www.iprbookshop.ru/61960.html

. ITunses C.H. ABToMaTtu3anus TEXHOJIOTHYECKUX MPOIIECCOB [ DIEKTPOHHBIN pecypc] :
ydeOHOe 1ocoOure Il CTYACHTOB BBICIIMX YUEOHBIX 3aBEICHUM, 00yJaIONUXCs 10
HarnpasieHuto 35.03.06 «Arpoumkenepusi» / C.H. [Tunses, JI.H. Abonunues, B.A.
YepHUKOB. — DJIEKTPOH. TEKCTOBBIE JaHHbIE. — BopoHex: BopoHexckuit
l'ocynapcrBennbiii Arpapubiii YHuepcutet uM. Mmneparopa Ilerpa Ilepsoro, 2016.

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

. Pauxos, M. FO. ABToMaru3zanus NpoU3BOJACTBA : YUEOHUK JUISl CPETHETO
npogeccuonansHoro oopazosanus / M. 0. PaukoB. — 2-e u3 ., ucop. u Jomn. —
Mocksa : U3natensctBo FOpaiit, 2023. — 182 ¢. — (IIpodeccuonansroe
oOpazoBanue). — ISBN 978-5-534-12973-1. — TekcT : 31€KTPOHHBIH //
ObpasosarenbHas wiatdopma KOpaiit [caiiT]. — URL: https://urait.ru/bcode/517704

7.2. JlonoTHATEIbHAS JINTEPATYpPA.
. ®énopoB A.®., Kyzpmenko E.A. CucteMsl ynpaBieHNUs XUMUKO-TEXHOJIOTHYECKUMU

nporeccamu: yuebHoe nocodue.- Tomck: U3a-so TITY, 2011. - 224 c.

7. ®énopos A.®., Kysbmenko E.A. Cucrembl ynpasiieHHs XUMHKO-
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TEXHOJIOTHYECKUMHU TpoLieccaMu: yaeOHoe nocooue.- Tomck: U3n-so TITY, 20009. -

224 c.

8. ®énopos A.D., Baxenos JI.A., Kysbmenko E.A. CucTeMbI YIIpaBIeHHs XUMHUKO -
TEXHOJIOTHYECKUMH TpoLieccamu. JIabopaTopHBbIil IPaKTUKYM: yueOHOE rocodue. - 2-e

u3 ., uctp. u joi. - Tomck: U3n-so TIIY, 2013. - 192 c.

9. Becnanor A.B., CucTeMBI YIIPaBIEHHs XUMUKO-TEXHOJIOTHYECKMMH TTPOLIECCAMHU:
yueOHuk st By30B / A. B. becnanos, H. 1. Xapuronos - M: Akagemknura, 2007 - 690

C.

10.Becnanos, A.B., 3aa4HuK [0 CHCTEMaM YIPABJICHUS XUMHKO-TEXHOJIOTHYECKUMHU
nporeccamu: yuebHoe nocooue aist By30B / A.B. becnanos, H.. XaputoHoB.—

MockBa: Akagemknura, 2005.—307 c.

11.KynakoB M.B. TexHONOrMYECKHE U3MEPEHHS U IPUOOPHI ISt XAMUYECKHX TTPOU3BOJICTB:
yueOnuk a1 By30B / M.B.KymakoB.— 4—¢ u3., nepepad. u gomn.— [lomonbcek:

[Ipomu3znar, 2008.- 424 c.

12.Bce o matumkax temnepaTypbl. MHPOPMAMOHHEIN mopTai. [DIeKTPOHHbIH pecypc]

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

13.2numknoneaus ACY TII. [Dnexrponnsiii pecypc] URL: http://bookasutp.ru/Default.aspx
(mara o6pamenus: 02.02.2014).

14.Banosa I'M. TennoTexuuuecknue U3MEPEHUS U IPUOOPHI : yI€OHUK JUIS BY30B /

Kysnenos H./I., Yuctsxos B.C. - M. : U3narensctBo MOU, 2005.-460c.

7.3. llepuoauyeckue U3IaHUA.
Kypnansl: ABTOMaTH3aIMsI U yIpaBieHUe, ABTOMAaTHU3allUs B IIPOMBIIIUIEHHOCTH, ['OpHOE nero,

DNeKTpOHHAas MPOMBILIIEHHOCTh, MUKpPO3IeKTpOHUKa, JnekTponrka HTD.

7.4 UHTEepHeT-pecypChl.
15.http://www.ozon.ru/context/catalog/id/1093535/ - ABromaruka. ACYTII
16.http://www.adastra.ru/edu/edu-learn/prog/ - Jlekiuu u cemunapsi o TRACE MOD u T-
Factory

1'7.http://bukashka.net/books/cat26.htm - DiekTpoHHast OUOIMOTEKA TEXHUIECKON
JIUTEPATypBI

18.http:// www.derrick.ru/?f=book&id=105&page=3 &... - OcHosbl noctpoennss ACYTII

B3PBIBOOITACHBIX ITPOU3BOJICTB
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19.http://www knigka.info/2009/03/07/teoreticheskie-osn... - TeopeTH4ecKHnEe OCHOBEI
nocrpoenust ACYTII

20.http://tema.studentochka.ru/99583.html - XapakrepucTuka oTpaciu pa3paboTKu U
BHenpeHus ACYTII

7.5 IlepeyeHb npogeccHOHATbHBIX 023 JTaHHBIX H HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM

21.http://www.diss.rsl.ru — DBJ[ PT'B - DieKTpOHHbIE BEPCUHU MOJHBIX TEKCTOB JUCCEPTALIUN
u aBTopedeparos u3 pouaa Poccuiickoil rocynapcTBEHHONM OHMOIMOTEKH

22 .http://www.scopus.com — Sciverse Scopus uznarenbcta «ub3eup. Hayka n
TexHoJioruny. PedeparuBHas u aHanuTrdeckas 6a3a JaHHBIX

23.http://elibrary.ru — DnekTpoHHas OMOIMOTEKA HAYYHBIX MYOIUKALMIA.

24 http://polpred.com — O630p CMMU Poccuu u 3apyOexns. [oHBIE TEKCTHI + aHATMTHKA U3
600 n3annii mo 53 orpacisam

25 . https://www.gost.ru/portal/gost//home/standarts - denepanbHOE areHTCTBO MO

TEXHUYCCKOMY PErYIMPOBAHHUIO U MECTPOJIOTHHN

26.http://www.consultant.ru/ - cnpaBouno-TIpaBoBas cucreMa Koncynsrant Ilmoc

7.6. MeToauyeckue yKazaHus K 3aHSATHSIM.

277 . Xakynos.B.A., Kapsaxun A.T., lllanosanos B.A. Opranusanus NpOeKTHOM A€ATEIBHOCTH
yHUGUIIUPOBAHHBIE IPOEKTHI (Moaymn) - (Yuebnoe mocoobue ), KbI'Y. - Hampuuk

2021r. 73 c.

28.Xakynos B.A. MOHUTOPHHT M yIpaBJIEHUE ABTOMATH3UPOBAHHBIMH CHCTEMAMU

(MeTomuueckue ykazaHus K 1abopatopasiM padoram), KBI'Y. - Hanpuuk 2014r. 14 c.

29.Xaxynos B.A. Cpencra IMCTaHIMOHHOTO MOHMTOPHHIA aBTOMATU3MPOBAHHbIX
YIPABJISIOUINX CUCTEM (METOJAUYECKU YKa3aHHs MO MPOBEICHUIO UCCIIEIOBATEIBCKUX

pa6ort), KbI'Y. - Hanbuuk 2014r. 22 c.

30.12. Xakynos B.A. YueGHO-BbIuMCIUTENbHAS TIPaKTHKA (MeToquuecKue yKasanus),
KBI'Y. - Hanpuuk 2014r. 34 c.

31.Xaxynos.B.A., Kapskuu A.T., Xakynos T.I'., Kymxosa M.IO. Metoanueckue yka3aHus
K Ja0opaTopHbIM paboTaM «DJIEKTPOHHbIE YyCTPOHCTBA TeXHUUecKuXx cucrem» KBI'Y. -
Hanpunk 2017r. 23 c.

32.Xaxynos. B.A., Kapskun A.T., Kymxosa M.IO. Metoauueckue ykasaHus K
nabopaTopHBIM paboTaM «MeTo bl METPOJIOTHUECKOr0 00eCTIeYeHUs B YIIPABICHUN

texanyeckuMu cucremamMm» KbI'Y. - Hanpunk 2017T. 23 c.

33.Meroanueckue yka3aHus K 1abopaTopHbIM 3aHATHAM. XakyiioB B.A., Kyamesa B.B.,
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XaryxoBa /{.B. MoHUTOpUHT, aHATIN3 U yIIPaBICHHE OMOTEXHOJIOTHIECKUMHU

npoieccamu. Meronnueckue pazpadotku, Hanpumk, 2015, 29c.

8. MaTepuajibHO-TeXHUYECKOe o0ecredeHne T CUNIITUHbI
— Ilporpammuas cucrema ajsi oOHAPY>KEHUsI TEKCTOBBIX 3aMMCTBOBAHUH B YUEOHBIX U HAYUHBIX
paborax «Aurtumuiaruat. Bys 4.0», Moiylb moncka TeKCTOBBIX 3aMMCTBOBaHUH “O0beIMHEHHAS
kosutekuus 2020»
Cucrema ontuyeckoro pacno3HaBanus Tekcra SETERE OCR st POJI OC Cucrema
ontuyeckoro pacnosHaBanus tekcta SETERE OCR mist POJI OC
Penakrop msobpaxkenuii AliveColors Business
Kaspersky Endpoint Security mst 6usneca — Crangaptasiii Russian Edition
ITaker opucHoro nporpammuoro obecnedenust P7-O¢uc.IIpodeccuonansusiii (JleckronHas
BEpCHs)
Acrobat Pro DC for teams ALL Multiple Platforms Multi European Languages Team Licensing
Subscription Renewal Acrobat Pro DC for teams ALL Multiple Platforms Multi European Languages
Team Licensing Subscription Renewal
[TporpaMMHBI#i TTaKeT BHYyTpHOpPraHu3anuoHaoro uarpaner-noprana DeskWork Enterprise
[Iporpamma apxuBaTop 7zip,
Web Browser — Firefox.
[Iporpamma it MomenupoBanus om3Hec-mporeccoB ELMA
[Maker ayst 00pabOTKM CTATUCTUYECKUX JAaHHBIX R (programming language).

GNU Octave (GUI).
OO0yueHune Mo JUCHUTIINHE OCYIIECTBISETCS B CHEIUAIbHBIX MOMEIIEHUAX (ayTUTOPHIX)
JUIS. TPOBEACHUSA 3aHATUM JICKIHMOHHOTO THIA, 3aHATHH CEMUHApPCKOrO THIA, KYpCOBOIO
MPOCKTUPOBAHUSI  (BBIMIOJTHEHUS KypPCOBBIX pPa0bOT), TPYNNOBBIX ¥  HMHIWBHAYAIbHBIX
KOHCYJbTAIIMK, TEKYIIEro KOHTPOJISI M MPOMEKYTOUYHOM aTTecTaly, a TaKKe HWMEIOTCA
MTOMEIIEHUS JIJIS1 CAMOCTOSITEILHOM PaOOThI M TOMEIICHUE ISl XPaHEHHS U MPO(QUIAKTUIECKOTO
Ilomemenus

0o0CITy)KMBaHUs Yy4eOHOTO O000pyIOBaHUS. JUISL CaMOCTOSITEIBHOM PaOOTHI

OCHAILIEHbl KOMITBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOAKIIOYeHUs] K cetu "HHtepHer" u

obecrieueHrem

JOCTylla B DJIEKTPOHHYIO

UH(GOPMAIMOHHO-00Pa30BaTENbHYIO  Cpely

OpraHu3anuu. MaTepI/IaHLHOG " IIPpOrpaMmMHOC o0OecrieyeHue MMpeaCTaBJICHO B Ta6n1/1ue.

Tun OobopynoBanue u IIporpammHoe od0ecnieuenune

ay1uTopuu, HHBEHTapb

PAacnoJIoKeH! ayIuTOpUH
e

Yuebuas 1. Cronsl - 20 mT. Windows 7. Microsoft Office 2013 (Word, Excel,
aymuropus i | 2. Ctynss — 21 mr. Access, PowerPoint u mip.)
[IPOBEACHUSA 3. Ilepconansubie | [Iporpammser s pabotsl ¢ PDF (Acrobat Reader,
3aHATUN KOMIbIOTEPHI - 10 mT. Sumatra PDF, stduviewer) (cBOoOOTHOE
cemuHapckoro | 4. CereBoe 00OpyJOBaHUE | PACHPOCTPAHEHHUE)
THIA 103a | ans koMMyTaluu U joctyna B | Apxusaropsi(7zip, WinRaR) (cBoOOHOE
ayn. Internet Cisco — 1 mr. pacrpoCTpaHEHUE)
(YcnoBHbli 5. Ilepenocurie | Delphi XE2 Professional Ne nmuensun (License
HOMED Ne2; | ynudunuponannsie moxaynu | Certificate Number) 207406
360004, Ha ocHoBe | Dev-C++ cBoOOjHasi MHTETpUpOBAaHHAs Cpena
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https://ruprogi.ru/software/r-project

Kab6apauno-
bankapckas
Pecny6nuka,

r. Hanmpuuk, yi.
YepHbIIEBCKOT
0, 1. 173)

(12
IIT.)
W

MHUKPOKOHTPOJIJIEPOB
mT.), apyrux (12
IIEKTPOHHBIX
IIEKTPOMEXAHUYECKUX
YCTPOMCTB  aBTOMATHU3ALMH,
BU3yalM3alMl PE3YJbTATOB,
MOHMTOPUHIAa Ha  OCHOBE
UPPOBBIX, aHAJIOTOBBIX
JTATYUKOB U JIP., KOHKPETHAS
HOMEHKJIaTypa MOJTyJIEH,
yCTaHaBIMBAaEMBbIX B
ayJIMTOpUH, 3aBHCHUT OT
TeMbl 3aHsSTHiA. OOMEHHBIN
doux CTCHJIOB "
YHH(PHUIIUPOBAHHBIX MOIYJICH
XpaHutcss B ayn. 114
(YcnoBublii  HOmep  Ne2;
360004, Kabapauno-
bankapckas Pecny0mnuka,
r. Hanpuuk, Vi1
UYepnsbimeckoro, 1. 173) B
METAJUTMYECKOM KAy, Mo
3aMKOM U HCHOJB3YIOTCSI BO
BpeMsI JICKITMOHHBIX 3aHSATHH.
6. [Tpoexrop.

7. HoytOyk.

8. MHaTepakTuBHAS JOCKA.
9. VYyeOHble CTEH[bI
YHUGDUIIUPOBAHHBIX
MOJyJIe) i1 KOMIUJIEKCHOM
OTIIAIKH U  HCIBITAaHHUH
IPOrpaMMHO-aMNIapaTHBIX
YIPaBISIOUUX KOMIIJIEKCOB.

(u3

pa3paboTku
POrPaMMHUPOBAHUS
pacrpoCcTpaHeHHe)
Python 3.6 IDEPy Charm Professional Edition
SBIIICTCS  OCCIIaTHBIM JUIT  00pa30BaTEIIbHBIX
YUpEKIeHUH (CBOOOIHOE pacIpOCTPAHEHUE)
Cpena s paspabotku ArduinolDE (cBobomHOE
pacrpoCTpaHEeHHE)

Ubuntu Jluuensus GPL (cBoOOHOE
pactipoctpanenne). Lazarus (FreePascal) RAD
IDE(cB0601HOE pacripocTpaHeHHE)

KOMITAC-3D LT CAIIP pmnsa y4yeOHBIX ILieJeH,
obnerueHHas Bepcus Mpo(hecCHOHATLHOW CHCTEMBI
KOMITAC-3D. (cBobomHOE pacmpocTpaHEHHe).
InkScape BekTOpHBIH TpapUUECKHid pemaKTop
(cBOOOIHOE pacIpoCTpaHEHUE)
3D-penakTop Blender
pacrpocTpaHeHHE)
Simple-Scada 2 oTkpwiTast Bepcusi ¢ 0a30BBIM
(GyHKIIMOHAJIOM, 64 Tera (cBoOOIHOE
pacrpoCcTpaHEeHHE)

Cpena pa3paOoTKu 111 MUKpOKOHTpoJiepoB AVR
Studio (cBoOOHOE pacpocTpaHEHHE)

Coppelia Robotics V-REP PRO EDU V3.6.2 rev0
Non-limited EDUCATIONAL version. Free
(cB0OOTHOE pacIIpOCTPaHECHHE)

Cpena s pazpabotku Arduino IDE (cBoGomHOE
pacrpoCTpaHEHHE)

OpenCV (cBoOOIHOE pacrpocTpaHeHHe).
Qt(cBoOOHOE pacpoCTpaHEHNE)

NIPUIIOKEHUN

C/C++.

PINIG: § SI3bIKOB

(cBoOOTHOE

(cBOoOOTHOE

YueOHas
ayIuToOpus Uit
MIPOBEACHUS
3aHATUI
JIEKLIMOHHOTO
THNA 103a
ayn.
(YcnoBHbIi
HOMEp No2;
360004,
Kabapauno-
bankapckas
Pecniy6nuka,

r. Hanpuuk, yi.
YepHbIIEBCKOT
0, 1. 173)

1. Ctonel - 20 mT.

2. Crynbst — 21 .

3. [TepconanbHbIe
KOMIIBIOTEPHI - 10 1mIT.

4. CeteBoe 000pyIOBaHHE
JUIsl KOMMYTAlMU ¥ JOCTyIa B
Internet Cisco — 1 .

5. IlepenocHbie
YHU(QHUIIMPOBAHHBIE MOYIH
Ha OCHOBE
MUKPOKOHTPOJIIIEPOB (12
mr.), gpyrux (12 mT.)
3IEKTPOHHBIX W
3IEKTPOMEXAHUUECKUX
YCTPOWCTB  aBTOMAaTH3allUU,
BU3yallM3alluid  pe3yJIbTaTOB,
MOHUTOPUHTA Ha  OCHOBE
U (dPOBHIX, aHaAJIOTOBBIX
JATYMKOB U JIp., KOHKpPETHAas
HOMEHKJIaTypa MOJTyJIeH,

Windows 7. Microsoft Office 2013 (Word, Excel,
Access, PowerPoint u ip.)

[Tporpammer s pa6otel ¢ PDF (Acrobat Reader,
Sumatra PDF, stduviewer) (cBOoOOTHOE
pacpocTpaHeHHE)
Apxusaropsi(7zip,
pacpoCcTpaHCHHE)
Delphi XE2 Professional Ne nunensun (License
Certificate Number) 207406

Dev-C++ cBoOOaHass WHTErpUpOBaHHAs
pa3paboTKku PUIOKEHU N JUTST
IIPOrpaMMHUPOBAHUs C/C++.
pacmpocTpaHeHue)

Python 3.6 IDEPy Charm Professional Edition
ABIAETCS OecriaTHBIM Ui 00pa30BaTENbHBIX
yupexxJeHn# (CBOOOIHOE pacpOCTpaHEHHE)
Cpena nns paspabotku ArduinolDE (cBoGomHOE
pacupoCTpaHEeHHE)

Ubuntu JIunens3usa
pacnpoctpanenue). Lazarus

WinRaR) (cBOoOOTHOE

cpena
SI3BIKOB
(cBoOoHOE

GPL (cBOOOTHOE
(FreePascal) RAD
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yCTaHaBJIMBAEMBIX B
ayJUTOPHH, 3aBUCUT OT
TeMbl 3aHsTHiH. OOMEHHBIN
doun CTCHJIOB u
YHUDUIIUPOBAHHBIX MOMIYJEH
Xxpanutcs B ayn. 114
(YcnoBublii  HOMep  Ne2;
360004, Kabapauno-
Bankapckas PecniyGinuka,
r. Hanpuuk, ViL.
UYepnsbiieBckoro, 1. 173) B
METAJUIMYECKOM MIKady, MO
3aMKOM H HCIIOJIB3YIOTCSI BO
BpeMsI JICKITMOHHBIX 3aHSATHIA.
6. IIpoexTop.

7. HoyTOyxk.

8. HTepakTuBHAs JOCKA.
9. VY4eOHble CTEH[BI
YHUPUIIMPOBAHHBIX
MOJyJIeH) JIT KOMILJIEKCHOU
OTJIaKN u UCHBITAaHUN
MPOrpaMMHO-AIAPATHBIX
YIIPABJISTIONTNX KOMIIIEKCOB.

(u3

IDE(cB0601HOE pacipocTpaHEHUE)

KOMITAC-3D LT CAIIP mnst y4eOHBIX Lemeid,
obzeryenHas Bepcus npopeccuOHaTbHON CHCTEMBI
KOMITAC-3D. (cBoOOgHOE pacmpoCTpaHEHUE).
InkScape BekTOpHBI TpapuUUecKHil peraKTop
(cBOOOIHOE pacTpocTpaHeHHe)

3D-penakrop Blender (cBoOOTHOE
pacrpoCcTpaHEeHHE)
Simple-Scada 2 oTkpsiTass Bepcust ¢ 0a30BBIM
(byHKIIHOHATIOM, 64 Tera (cBoOOIHOE
pacrpoCcTpaHeHHE)

Cpena pa3paOoTku 111 MUKpOKOHTpoJiiepoB AVR
Studio (cB0OOIHOE pacTpoCTpaHEHHE)

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

Cpena misa pazpabotku Arduino IDE (cBoGomHOE
pacrpoCTpaHEeHHE)

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

YueGHas
ayIuTopus JUIs
MIPOBEICHUS
3aHATUH
KypCOBOTO
MIPOEKTUPOBAH
us 1036 ayn.
(YcnoBHbIH
HOMEp No2;
360004,

Kabap guno-
bankapckas
Pecmy6inuka,

r. Hanmpuuk, yi.
YepHBIIIEBCKOT
0, 1. 173)

1. Croner - 20 mir.

2. Crynbst — 21 wr.

3. [TepconanbHbIe
KOMITBIOTEPHI - 10 1IT.

4. CereBoe o00opynoBaHUE
JUI KOMMYTAIlMK U JJOCTYTa B
Internet Cisco — 1 mT.

5. [TepenocHsie
YHU(QUIIMPOBAHHBIE  MOYIH
Ha OCHOBE
MHUKPOKOHTPOJIEPOB (12
mT.), Japyrux (12 mr.)
ANEKTPOHHBIX Wi
ANEKTPOMEXaHUYECKUX
YCTPOMCTB  aBTOMAaTHU3alUH,
BU3YyQJIM3allUH  PE3yJIbTaTOB,
MOHHTOPHHIa Ha  OCHOBE
U POBBIX, aHAJIOTOBBIX
JATYUKOB U JIp., KOHKpPETHAS
HOMEHKJIaTypa MOJTyJIeH,
yCTaHaBIUBAaEMBbIX B
ayIUTOPUH, 3aBUCHUT OT
TeMbl 3aHsaTHiH. OOMEHHBII
boun CTEHIOB u
YHU(PHUIIMPOBAHHBIX MOIYJEH

Xpanurcs B ayn. 114
(YcnoBuelii  HOMep — Ne2;
360004, Kabapauno-
bankapckas Pecniy6inuka,
r. Haypuuk, VIL.

Windows 7. Microsoft Office 2013 (Word, Excel,
Access, PowerPoint u mip.)
[Tporpammer st pabotel ¢ PDF (Acrobat Reader,

Sumatra PDF, stduviewer) (cBOoOOTHOE
pacrpoCcTpaHEeHHE)
ApxuBaTtopsi(7zip, WinRaR) (cBOoOOTHOE
pacrpoCcTpaHEeHHE)

Delphi XE2 Professional Ne nunensuum (License
Certificate Number) 207406

Dev-C++ cBoOOsHAas WHTErpUpPOBaHHAs —cpena
pa3paboTKu NPUII0KCHU T TUTst SI3BIKOB
MIPOrpaMMHUPOBAHUS C/C++. (cBoOOHOE
pacpoCTpaHEeHHE)

Python 3.6 IDEPy Charm Professional Edition
ABIsieTcd  OecIUlaTHBIM A 00pa3oBaTeIbHbBIX
yupexxJaeHui (CBOOOIHOE pacpoCTpaHEHHE)
Cpena mns paspabotku ArduinolDE (cBoGomHOE
pacrpocTpaHeHue)

Ubuntu Jlunensus GPL (cBoOoHOE
pactipoctpanenue). Lazarus (FreePascal) RAD
IDE(cBOGO1HOE pacnpocTpaHeHue)

KOMITAC-3D LT CAIIP s y4eOHBIX IeNei,
oOseryeHHas Bepcus MpoeccuOHATbHON CUCTEMbI
KOMIIAC-3D. (cBoboaHOEe pacnpoCTpaHEHHE).
InkScape BekTOpHBI Tpauueckuii pemakTop
(cBOOOIHOE pacIpPOCTpaHEHUE)

3D-penakrop Blender (cBoOOIHOE
pacrpoCTpaHEHUE)
Simple-Scada 2 otkpeiTas Bepcus ¢ 0a30BBIM

(YHKIIMOHAJIOM, 64 Tera (cBOOOIHOE
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UYepnsbieckoro, 1. 173) B
MeTaJUIMYeCKOM mIKady, Mo
3aMKOM M HCIIOJIb3YIOTCSI BO
BpeMsI JICKITMOHHBIX 3aHSATHH.
6.YuyeOubie  creHapl (U3
YHU(DUITUPOBAHHBIX
MOJYJeH) sl KOMIUIEKCHOM
OTJIAJIKA u WCTIBITAHU I
IPOTpaMMHO-aIapaTHBIX
YIIPABIISIONINX KOMIIJIEKCOB.

pacrpoCcTpaHeHHe)

Cpena pa3zpaboTku uii MUKPOKOHTpoJuiepoB AVR
Studio (cBOOOHOE pacpoCTpaHEHHE)
MasterSCADA 3.X RT32 - Gecrmatnas SCADA
Ha 32 Touku (cBOOOHOE PAaCIPOCTPAHEHHUE)

Cpena pa3paboTKu FLProg (cBoOOHOE
pacrpoCcTpaHEeHHE)
[ponyktst MICROCOFT (Desktop Education

ALNG LicSaPk OLVS Academic Edition
Enterprise) monmucka (Open Value Subscription)
Ne V 2123829

[Mporpamma FluidSim pa3paGorana kommaHueu
FestoDidactic (cB0O01HOE pacpoCTpaHEHHE)
Muoro npoxoHoit accemOiiep FASM (cBoGoHOE

pacrpoCTpaHEeHHE)
P-CAD — cucremMa aBTOMaTH3WPOBAHHOTO
npoektupoBanus 3nekTpoHuku (EDA) (cBobogHOE
pacrpocTpaHeHHe)

[TporpamMma Ui aHAJIOTOBOTO H  ITU(POBOTO
MOJACIIUPOBAHUA IJJIICKTPUYCCKHUX H OJJICKTPOHHBIX
neneit Micro-Cap (cBoOoHOE pacnpocTpaHEeHHE)
CASE-cpenctpa aBTOMATHU3UPOBAHHOTO
NPOEKTUPOBAHUA, MOJEIUPOBAHUSI W  aHAJIM3a
kommbioTepHBIX ceTelr NetCracker 4.1 (cBo6oaHOE
pacmipoctpanenune). Star UML penaktop aumarpamm
(cB0OOIHOE pacIpoCTpaHECHUE)

Python 3.6 IDE PyCharmProfessionalEdition
ABIAeTCS OecryaTHBIM JUid  00pa3oBaTENbHBIX
yapexaeHui (CBOOOIHOE pacIpOCTPAHECHHE )
NetworkNotepad mnporpamMmma st  cOCTaBJICHHS
CETEBBIX JuarpaMm (CBOOOJHOE pacpOCTPAHEHUE)
DiagramDesigner (cB0O0OJHOE pacHpoCTpaHEHUE).
CiscoPacketTracer 6ecrutatHast Bepcus (CBoOOHOE

pacpoCTpaHECHHE)
OpNet IT GuruAcademicEdition OecriaTHas
akazeMuyeckas BepcuUs (cBoOOHOE
pacrpocTpaHeHHe)

Coppelia Robotics V-REP PRO EDU V3.6.2 rev0
Non-limited EDUCATIONAL version. Free
(cB0OOIHOE pacIpOCTpaHECHHE)

Cpena misa pazpabotku Arduino IDE (cBoGomHOE
pacrnpocTpaHeHue)

OpenCV (cBOOOHOE pacmnpocTpaHeHHe).
Qt(cBob0HOE pacpocTpaHEeHUe)
DeductorStudioAcademic 53 SIBJISIETCS
OecrulaTHBIM JUIsl 00pa3oBaTeIbHBIX YUPEkKACHUN
(cBOOOIHOE pacIpOCTpaHEHHUE)

StrawberryProlog (cBoGo1HOE pacpocTpaHEeHHE)
MagicPlotStudent (cBoGoAHOE pacmpoCTpaHEHUE).
Terminal (cBoGo1HOE pacpocTpaHeHHe)
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9. OcobGeHHOCTH OpraHu3anuu 00pa30BaTeJbHOI0 MpoLecca JAJsi UHBAJIU/I0B U JINI C
OrpPaHNYeHHBIMH BO3MOKHOCTSIMH 310POBbSI

JUig CTYAEHTOB C OrpaHUYEHHBIMH BO3MOXHOCTSIMH 3/I0pPOBbS CO3/IaHbl CIIELIMAJIbHBIC
yCIOBUSA JUISL TOJNydeHUs oOpa3zoBaHus. B 1ensx JOCTYNHOCTH MOJYYEHHS BBICLIETO
o0Opa3oBaHusl MO 00pa30BaTENBHBIM MPOTPAMMaM HHBAIHIAMH M JIMIAMH C OTPaHUYCHHBIMU
BO3MOYHOCTSIMU 3/I0POBbSI YHUBEPCUTETOM 00€CIIEUNBAETCS:

1. AunbprepHatuBHas Bepcusi o¢uuuanbHoro caira B cetu «MHTepHer» ans
CJ1a00BUIAIINX;

2. Jnst ”HBaNMMOB € HAPYLIEHUSAMU 3peHus (CI1aboBUISILINE, CIIEIIBIE)

- IPUCYTCTBHE ACCHUCTEHTA, OKAa3bIBAIOILIEr0 OO0ydaroleMycss HEOOXOAMMYIO IOMOIIb,
nyOIMpoBaHUE BCIyX CIPaBOYHON HMH(OPMALKUU O PACIUCAHUM YYEOHBIX 3aHATUN; HaTIW4He
CpPEeICTB JUISl YCHJICHUSI OCTaTOYHOTO 3peHHs, OpalIeBCKOW KOMITBIOTEPHONW TEXHUKH,
BUJICOYBEIMUUTENEH, TMPOrpaMM HEBU3YaJIbHOTO JOCTynma K HH(OpMalMH, MporpaMM-
CHUHTE3aTOPOB PEYH U JAPYrUX TEXHUYECKUX CPEACTB IpHeMa-nepenaun yueOHoil nHbpopMaluu B
JOCTYIMHBIX (popMax AJisi CTYJEHTOB C HapYIICHUSIMHU 3PEHUS;

- 331aHUA JUTSI BHITIOJTHEHUS HAa SK3aMEHE 3aUUThIBAIOTCSI ACCUCTEHTOM;

- TIHCbMEHHbIE 3aJaHMs BBIMIOJHAIOTCA Ha OyMmare, HaJUKTOBBIBAIOTCS ACCHUCTEHTY
00ydJaronumcs;

3.Ins MHBaNMIOB W JHI[ C OrPAHUYEHHBIMH BO3MOXHOCTSMHU 3/J0POBbS IO CIYXY
(cmabocnplmaniyie, riayxue):

- Ha 3a4eTe/IK3aMeHe MPUCYTCTBYET aCCUCTEHT, OKA3bIBAIOIIMM CTYIACHTY HEOOXO0IMMYIO
TEXHUYECKYI0 TOMOIIb C Y4YeTOM HUHAMBHUAYAJIbHBIX OCOOCHHOCTEHl (OH NOMOraeT 3aHATh
paboyee MecTo, MepeABUTAThCS, IPOUYUTATh U OGOPMUTH 3aJaHKE, B TOM YHUCIIE 3allUChIBasl MO
JTUKTOBKY);

- 3a4€T/9K3aMeH MPOBOIUTCS B MUCbMEHHOU (opMme;

4. Jlns VMHBAIMIOB W JIMI C OTPAaHUYEHHBIMU BO3MOXKHOCTSMHU 3/0POBbS, HUMEIOIINX
HapyIIEHUs] OMOPHO-JIBUraTeNIbHOTO ammapaTa, CO3/IaHbl MaTepHalbHO-TEXHUYECKUE YCIOBUS
ofecrieunBarOIe BO3MOKHOCTh OECHpPENAITCTBEHHOTO JOCTyHa oOO0ydJarommxcsi B y4eOHbIE
MOMEIIeHNs, OOBEKTY NHUTAHUS, TyaJeTHble M JIpyrue IMOMELICHUs YHMBEpPCHTETa, a TaKKe
npeObIBaHUS B yKa3aHHbBIX MOMEIIEHHUSX (HAJMUne PACIIMPEHHBIX ABEPHBIX IPOEMOB, MOPYyUHEN
U IPYrUX MPHUCTIOCOOIIEHU).

- TMCbMEHHBIE 3aJaHUS BBINOJHAIOTCS HA KOMIBIOTEPE CO CHELMATN3HPOBAHHBIM
MIPOrpaMMHBIM 00ecTieueHHEeM WIIM HaJIMKTOBBIBAIOTCS aCCUCTEHTY;

- 11O KCJIaHUIO CTYACHTA 5K3aMCH IIPOBOJUTCA B YCTHOﬁ (popMe.
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OOyuaromumecs: U3 YUCIIa JHIL ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 370POBbSI 00€CTIEYeHBI
AJIEKTPOHHBIMU 00pa30BaTENbHBIMU pecypcaMi B (opMax, adalTHPOBAHHBIX K OTPAHUYCHUSM

UX 3J0POBBSL.

10. JIucT u3MeHeHUil (10MOJIHEHMIH).
B pabouyro TmporpaMMmy IO JUCHUIUIMHE «MeToAapl W CPEICTBA aBTOMATHYECKOTO

AQHATUTUYECKOTO KOHTPOJISI JJisi YIPABJICHHUS B TEXHUYECKUX CHUCTEMax» IO HaIpaBJICHHUIO
noarotoBku 27.04.04 Vupapnenwe B TexHUYECKUX cucrtemax. [Iporpamma: VYmpasienue u

aBTOMATH3AIUsl TEXHOJOTUYECKUX MPOIIECCOB U Pou3BoACTB Ha 2023— 2024 y4eOHBbI# TO/I.

Ne | Dnement (mynkr) PII ITepeuenn BHOCUMBIX | [IpuMeuanue
/T U3MEHEHU M
(lonoJTHeHMI)

OO6cyxeHa U peKOMEHI0BaHa Ha 3aceaHuu kKadenpslr  MHPOpMaIMOHHBIX TEXHOJOTHHA B
VIPAaBJICHUU TEXHUYCCKHMH CHCTEMaMU

HauMeHOBaHHE Kadeapbl

MpOTOKOJ Ne OT « » 2023 1.
3aBenyromuit kadeapoit B.A. XakynoB

TOJMHUCh pacinppoBKa MOJINHUCH aTa
CornacoBaHo:

3aBeyIOIINI OT/IEJIOM KOMIUICKTOBAHUS
Hay4HOU
OnoOIMOTEKHU

JIMYHAs HOJIHNCE pacmmdpoBKka moanUCH narta

*[Ipumeuanue: npu BHeCeHUU u3mMeHeHui B 1m.7.1.PI1/]
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