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1. lesan u 32124 0CBOEHM S JUCUMILIIMHBI (MOXYJIA).
lens mpenomaBaHuss  OUCHUIUIMHBI  «MeETOABI H  CpPEICTBa  aBTOMATHYECKOTO

AHAJTUTHYECKOTO KOHTPOJISL ISl YIPABICHHUS B TEXHUYECKUX CHCTEMax» 3aKJIIOYaeTCs B TOM,
9TOOBI AaTh CTy/IEHTaM PO eCCHOHATbHBIC 3HAHUS, YMEHHUS U HABBIKH B 00JIACTH TTOCTPOCHUS U
MPUMEHEHUS MOJIEITIEH CIIOKHBIX CHCTEM B 3aJlayaX MPOSKTHPOBAHMSI, aHAIHM3a U ONTUMHU3AINN
(YHKIIMOHATIBHBIX M OOECHEUMBAIONIMX MOJCHCTEM aBTOMATHU3UPOBAaHHBIX CHCTEM O0PaOOTKU
UHPOPMALIUK ¥ YIPABJICHUS.; CAMOCTOSTEIHHOTO TUIAHUPOBAHHUS W TIPOBEICHHS MOJIEIBHBIX
UCCIICIOBAaHHUI CUCTEM YIIPABIICHUS; POJIb MOJCIBHBIX HCCICOBAHUN B CHCTEMAax YIPaBICHHS,
pellleHre TUIIOBBIX MPHUKIATHBIX 33/1a4; JaTh TCOPETHYCCKHUE 3HAHUS U MPAKTUICCKUE METOIIBI
MOJICTTMPOBAHUS B CHCTEMax YIPAaBJICHHS, AaCHEKThl MPU padoTe C MOJCISIMH CHCTEM;
npuoOpeTeHue W TpopaboTKa CTYJACHTaMH KOMIICTCHIIMH, HEOOXOIMMBIX JIJISl YCHIEIIHOTO
YCBOEHHSI OCHOBHOM 00pa30BaTeNIbHOW IMPOrpaMMbl Marucrpa 1O JaHHOMY HAaINpaBICHHS |
npoduto.

OCHOBHBIMU  3a/layaMH  W3YYCHHS JUCIHUIUIMHBI SIBJSIFOTCS:  MOJCJIIMPOBAHHUE TIPU
NPOCKTUPOBAHUHU, AaHAIM3€ W ONTUMH3AIMA ABTOMATH3UPOBAHHBIX CHCTEM O0pabOTKH
UHQPOPMAIIUHU U YIIPABJICHUS TEXHOJIOTMYECKHUMHU TIPOIIECCAMH.

Jucuummaa «MeToabpl W CpeACTBa aBTOMATHYECKOTO AHAIMTUYECKOTO KOHTPOJS JUIS
VIPaBICHUS B TEXHHYECKUX CHUCTEMAax» ITO3BOJIMT PACHIUPUTH TEOPETUUYECKYIO IMOATOTOBKY
MarucTpa, yoIyOUTh 3HAHWE MPHKIAIHBIX BOIMPOCOB, CBS3aHHBIX C MOJCIUPOBAHHEM
ABTOMATHU3UPOBAHHBIX CHUCTEM O0paOOTKM WHGPOpPMAIMU U YIPABICHUS TEXHOIOTUYECKUMU

IpoLeccamu JUIsl pelieHus 3a/1a4 NpoPecCUOHANIbHON AESITEIbHOCTH.

2. Mecto aucnuniunsl B crpykrype OOII BITO.

HucuumnnuHa «MeToabl U CpelcTBa aBTOMATHYECKOTO aHATUTHYECKOTO KOHTPOJS IS
yIopaBJICHUSA B TCEXHUYCCKUX CHUCTEMAX)» BXOIUT B 4YacCThb, @opMpreMaﬂ Y4aCTHUKaMH
00pa3oBaTeNbHBIX OTHOMICHUH MpodecCHOHAIBHOTO IHKJIa pabodero ydeOHOro IjIaHa IO

HanpassieHuto 27.04.04 «YnpapiieHue B TEXHUYECKUX CUCTEMAX».

1. TpeGoBaHus K pe3yJabTaTaM OCBOEHUS COAEPKAHUS JUCIUNIMHBI

B coBokymHOCTH C napyruMu AUCHUIUIMHAMU mpoduis «YTpaBieHHE HW aBTOMAaTH3AIlUs
TEXHOJIOTHYECKUX TMPOLIECCOB UM MPOU3BOJACTBY» JAMCHUIUIMHA «MeTonbl ©  cpelcTBa
ABTOMAaTUYECKOTO AHAJIMTHYECKOTO KOHTPOJIA [Jis YIPaBIEHUS B TEXHUYECKUX CHCTEMax»
HarpaBjieHa Ha (POPMHUPOBAHUE DJIEMEHTOB CIICIYIONUX KOMITETeHIHH B cooTBeTcTBUH ¢ PI'OC
BO u OIIOII BO mno nampaBinenuto noarotoBku 27.04.04. YmopaBieHHe B TEXHUYECKUX
cucremax. IIpu ocBOGHHWH AMCHMILTUHBI CTYJEHTHI MOTYT MPOJEMOHCTPHPOBATH O00OOIICHHBIE

TpynoBsie pyHkuuu (OTD):



YKu IIKC YHUBEPCAJIBHBIE H ITPO®ECCHUOHAJIbHBIE

KOMIIETEHIIUH
VK-5 Crnioco0eH aHanmu3upoBaTh U YHUTHIBATD pa3zHooOpasue KyJabTyp B
MPOIIECCE MEKKYJIBTYPHOTO B3aUMOICHCTBUS
KC-2 Crnoco0eH NpuMeHSITh COBPEMEHHbBIE TEOPETUUYECKUE U

OKCIICPUMCHTAJIbHBIC MCTO/AbL pa3pa60TKI/I MaTEMATUYCCKUX MOI[CHCﬁ
UCCIIEYeMbIX OOBEKTOB U MPOILIECCOB, OTHOCSIINXCS K
poheCCHOHATTLHON IeATEIIbHOCTH.

B PEIYIBTATC U3YUCHUA JUCHUIIIMHBI CTYACHT JOJIPKCH

3HaTEh:

Kak (bopMYJ'II/IPOBaTI) eiu, 3aga4y HAay4YHbIX I/ICCJ'IeI[OBaHI/Iﬁ B 00JIACTH aBTOMAaTHYECKOTO
YIIpaBJICHUS, BBI6I/IpaTI) METOJBI U CPEACTBA PCIICHUA 3a1a4;

Kak p33pa6aTLIBaTB TCXHOJIOTUH U3TOTOBJICHUA allllapaTHBIX CPEACTB C UCIIOJIb30BAHUEM
ABTOMATHU3HUPOBAHHBIX CUCTCM TEXHOJIOTHYECKON IMOATrOTOBKHU IIPOU3BOJCTBA,

KaK OCYHICCTBJIATH PCTIIAMCHTHLIC UCIIBITAHUS allllapaTHBIX U IPOTPAMMHBIX CPCJICTB B

71a00pPaTOPHBIX U MPOU3BOICTBEHHBIX YCIOBUSX.

YMeTs:

(bopMyIUpOBaTh 1EJIH, 3a/1a41 HAYYHBIX UCCIICIOBAHUN B 00JIACTH aBTOMATUYECKOTO
yIpaBiIeHUs, BBIOMPATh METO/IbI U CPEJCTBA PEIICHHUS 3a/1a4;

pa3pabaThIBaTh TEXHOJIOTUU U3TOTOBJICHHS alllapaTHBIX CPEJICTB C UCIIOJIH30BAHUEM
aBTOMAaTU3UPOBAHHBIX CUCTEM TEXHOJIOIMYECKOU IMOATOTOBKH IIPOU3BOJICTBA;
OCYILIECTBJISATh PETJIAMEHTHBIE UCIIBITAHUSI allllapaTHBIX U IPOTPAMMHBIX CPEJICTB B

J'Ia60paTOpHLIX 1 MPONU3BOACTBCHHBIX YCJIIOBUAX .

Bmaners:

CIIOCOOHOCTBIO (bOpMy.]'H/IpOBaTB e, 3aia4 HayIYHbIX I/ICCJ'IGI[OBaHI/Iﬁ B 00J1acTu
ABTOMATHUYCCKOI'O YIIPABJICHUS, BI)I6I/IpaTI> MCTOJBI U CPCACTBA PCIICHUA 3a1a4,
CIIOCOOHOCTBIO pa3pa6aTI)IBaTI) TCXHOJIOTUH U3TOTOBJICHUSA allllapaTHBIX CPECACTB C
HCITIOJIb30BAHHUEM aBTOMATU3HUPOBAHHBIX CUCTEM TEXHOJIOTHYCCKOU IIOAT'OTOBKU
MMPOU3BOACTBA,

CIIOCOOHOCTEIO OCYIICCTBIIATDH PCTIIAMCHTHBIC UCIIBITAHUS allllapaTHBIX U IIPOTPaMMHBIX

CpCACTB B J'Ia60paT0pHLIX " MPOU3BOJACTBCHHBIX YCIOBUSX .




4. ConepskaHue M CTPYKTYpPa TMCUUILIMHBI (MOXYJIs).

4.1. Coaep:xanue pa3iejoB IMCHUIIMHBI.

No
paszena

HanmenoBanwne pasaciia

Coneprxanue pasnuena

dopmupyemas
KOMITETECHIIHS
(dacTh

KOMIIETCHITHH )

®dopma
TEKYIIETOo
KOHTPOJIS

[IepcriekTUBBI U
3HaYeHHE aBTOMAaTH3aUU
B TIOBBIIIICHUH

3 dexTuBHOCTH
MIPOU3BOJICTBA

CdopmynupoBaTh 1en,
3a/1a4M Hay4IHBIX
HCCJICIOBAaHUN B
obnactu
ABTOMATHYECKOIO
yIpaBIeHUs, BBIOOP
METOJIOB M CPEJICTB
peIleHUs CIEeTYIOIMNX
3aJ1a4:

OCHOBHBIE TTOHATUS U
OTIpeIeTICHUS
TEXHHUYCCKOU
KUOEPHETUKH.
JlokanapHBIE CHCTEMBI
ABTOMATHYECKOIO
ynpaneHus. [lonstue
00
ABTOMATHU3HPOBAHHBIX
CUCTEMaXx YIIPaBJICHUS
(ACY), ux
kinaccudukanus. Posib
YeloBeKa-omnepaTopa u
BEIYHMCIIMTETLHON
TexHuku B ACY

YK-5; TIKC-2

ABTOMaTH3UPOBAHHBIH
KOHTPOJIb
TEXHOJIOTHYECKHUX
[1apaMeTpoB

DneMeHTHl METPOJIOTUH
Y TEXHUKU U3MEPEHU,
(byHKIIMOHATBHAS
CTPYKTypa
U3MEPUTEIIBHON
cucteMbl. OCHOBHBIE
TpeOOBaHUS K
U3MEPUTEIBHBIM
npudopam. [TonsTus o
TOYHOCTH
M3MEPUTENBbHBIX
puOOpOB:
MOTPEIIHOCTH
U3MEPUTENBHBIX
prOopoB

YK-5; TIKC-2




TeMneparypHbie IIKAJIbI

TepmomeTpbl
paciupeHus.
ManomeTrpuyeckue
TEPMOMETPHI.
TepmooanekTpuueckue
TEPMOMETPHI:
HEPBUYHBIC
npeoOpazoBare,
MUJUTUBOJIBTMETPHI U
MTOTCHIIMOMETPHI.
TepmomeTpsbl
COTIPOTHUBIICHUS:
HEPBUYHBIC
npeoOpazoBare,
mocThl. [Tupomerpsl
M3ITy4eHUSI.
OcymiecTBiieHue
periaMeHTHBIX
UCIIBITAHUH anmapaTHBIX
U TIPOTPaAMMHBIX
CPEICTB B
1a00paTOPHBIX U
POU3BOJICTBEHHBIX
YCIIOBUSIX

VK-5; TIKC-2

K, T,
PK

I[I/IaFHOCTI/IKa XHUMUKO-
TCXHOJIOTHYCCKOT'O
mpounecca.

Pa3paboTka TeXHOJIOTUU
U3TOTOBJICHHSI
anrmapaTHbIX CPEICTB C
UCIIOJIb30BaHUEM
aBTOMAaTH3UPOBAHHBIX
CUCTEM
TEXHOJOTHYECKON
MOJITOTOBKH
MIPOU3BOJICTBA U CUCTEM
JTUCTAHIIMOHHOTO
n3Mepenus. OcBoeHue
BHJIOB
npeoOpaszoBareneii u
CUCTEM Iepeiauun
CHTHAJIOB.

KonTposb naBnenus u
pa3peKeHusl.
KunkocTHbIe,
nedopMaIMOHHBIE U
INEKTPUYECKUE
MaHOMETPBI

VK-5; TIKC-2

K, T, PK

OcHOBHBIE CBEIEHUS 00
ACY TII B xuMu4eckon
MIPOMBIIIICHHOCTH.
ABTOMaTHYECKHE
CHCTEMBI PETyJIUPOBAHUS

OCHOBHBIE TTIOHATHS U
onpeIeIeHUsI.
PerynupoBanune o
OTKJIOHEHHIO U I10
BO3MYIIIEHHUIO;
KOMOMHHPOBaHHBIC
cuctemsl. [lousaTue
00paTHOM CBSI3H.

VK-5; TIKC-2




D yHKIIMOHATbHAS
CTPYKTYpa 3aMKHYTOU
aBTOMAaTHYECKOM
CHCTEMBI
perynupoBanus (ACP).
Crabunusupyro
PazpaboTka TexHosOruN
H3TrOTOBIICHUS
anmapaTHBIX CPEJICTB C
HCIIOIb30BAaHUEM
ABTOMAaTU3MPOBAHHBIX
CHCTEM
TEXHOJIOTHYECKOH
IIOJITOTOBKH
MIPOM3BOJICTBA B 3a/1a4ax
aBTOMATHYCCKOTO
peryiupoBaHus. MIKe,
IpOrpaMMHBIC U
ciensmue ACP.

CoBpemenHas Konnenmus SCADA. YK-5; [IKC-2
peanuzanus ACY TII, KoMnoHeHTEI cucTteM
SCADA- cuctembl KOHTPOJIA U YIIPABJICHUS
U X Ha3HAYCHHE.
I'padpmueckuit
uHTepdeiic.
Opranuzanus
B3aMMOJCHCTBHUS C
KOHTPOJLJIEPAMHU.
UcnonszoBanne HART-
6. IPOTOKOMA IS 0OMEHa K, T,PK
TaHHBIMU. ATnapaTHas
peanuzanuu

CBA3U C YCTPOWCTBAMU
BBOJ1a/BBIBOJIA. TpeH b
B SCADA - cucremax.
PazpaboTka TexHonoruu
W3TOTOBJICHUS
TEXHUYECKUX PEIICHUN
CUCTEM JUCIETYEPCKOTrO
KOHTPOJISI

4.2. CTpyKTypa IMCHUILIHHBI.
OO6m1ast TpyI0EMKOCTh TUCIUIUIMHBI COCTABIISIET 3 3a4€THBIE €TMHUITBI (108 gacos).

TpynoeMKoCTb, Yachl

Bup padorsl ceMecTp Bcero
O01mas Tpya10eMKOCTh (B Yacax): 108 108
KonTakTHas padora (B yacax):
Jlexmmm (J1) 18 18

[Tpaktuueckue 3anstus (I13)

Cemunapckue 3aasatus (C3)

JlaGopatopusbie pabotsl (JI3) 18 18

CamocrosiTesibHas padoTa (B yacax): 45 45

Pacuetno-rpaduueckoe 3ananue (PI'3)




Pedepar (P)
Occe (D)
Kontponbnas padora (K) 27 27
CaMOoCTOSATEIbHOE U3YUYEHUE PA3/IEIIOB
CaMonoJIroToBKa
Kypcosas pa6ora (KP)
Kypcosoii npoekr (KII)
IHoaroroBka u NpoxoxaeHne
NPOMEKYTOUHOM aTTecTAlNHU
Bu npoMe:KyTO4HOI aTTecTalMu JK3aMEH HK3aMeH
Pa3nesbl icuMNJIMHBI.
KonunuecTBo yacos
Ne HaumenoBanue pasnenon AynutopHas Bre-
pas- B paboTa ay.
Acla cero pabora
J |13 | JIP CP
1 2 3 4 |5 6 7
1 [lepcriekTHBBI U 3HaYCHHE ABTOMATH3AI[UU B 3 3 3
MOBBIIIEHUH Y()(HEKTUBHOCTH NMPOU3BOICTBA
’ ABTOMaTHU3UPOBAHHBIA KOHTPOJIb 3 3 3
TEXHOJIOTUYECKUX IapaMETPOB
3 TemnepaTypHbIe Kb 3 3 8
4 JlnarnocTuka XMuMUKO-TEXHOJIOTUYECKOTO 3 3 7
mporecca.
OcHosHuble cBenenus 06 ACY TII B
5 XUMHYECKOHN MPOMBIIUIEHHOCTH. 3 3 7
ABTOMaTHYECKHUE CUCTEMBI PETYIUPOBAHUS
6 CospemenHnas peanuzauus ACY TII, SCADA- 3 3 7
CHCTEMBbI
Hmoeo: 18 18 45
4.3. JlabopaTopHbIe 3aHATHS.
Ne
Ne pa3znena Tema KoJu-Bo yacosn
3aHATHA
1. 1. HccnenoBanue XapakTEPUCTHK U PEKUMOB
pabotbl muHelHoi CAP TennoBsIM 00bEKTOM
U ¥ pa3paboTKa TEXHOJIOIMH U3TOTOBJICHUS
TEXHUUYECKUX PELICHUH
2. 2. HccnenoBanue XapakTEPUCTHK U PEKUMOB
pabotel nmo3uimonHoit CAP TennoBbM 3
00BEKTOM U pa3pabOTKa TEXHOJOTHH
M3TrOTOBJIEHUS] TEXHUYECKHUX PEIICHUI
3. 3. N3yueHne METpOIOrMYECKUX XapaKTePUCTUK 3
M3MEPUTEIBHOT0 MpHOopa U OCYIIECTBIICHHE




PErIaMCHTHBIX HCIIBITAaHHUI

4. 4. N3ydyeHne MeTpoIoru4eckux XapakTepUCTUK
MU3MEPUTETBHOTO TIpeoOpa3oBaTens u 3
OCYIIECTBIICHHE PETIIAMEHTHBIX UCTIBITAHUI

5. 5. N3ydyeHue METpoIornuecKux XapakTepUCTHK
M3MEPUTEBHON CHCTEMBI U BEIOOP METO/IOB U
CPEACTB PEUICHUS 3a/1a4 PErIAMEHTHBIX
HCIBITAaHUH

6. 6. HccnenoBanue cxeM NOIKIFOYESHUS
TEPMOMETPOB COMPOTUBIICHUS K BTOPUIHBIM 3
npudopam

Hroro: 18

4.4. KypcoBas padora

[IpumepHbIe TeMbl KypcOBO pabOThI

p—

Pa3paboTka MOyt KOHTPOJISI TEMIIEpaTyphl U BIaKHOCTH Ha ocHOBe Arduino

Pa3paboTka MOyt KOHTPOJISI U YIIPABIEHHS «YMHOTO JoMay Ha ocHOBe Arduino

3. PazpaboTka MmojacucTeMbl KOHTPOJS CTE€HAA Ui IPOBEIEHUS KYCKOBBIX HCCIIEIOBAaHUMN
cernaparuu meoHs

4. Pa3paboTka NOACUCTEMbI KOHTPOJIS NapaMEeTPOB PEKUMOB pabOThI TEIIOBOIO Hacoca.

PazpaboTka moacucTeMbl KOHTPOJISI MapaMeTpoB cTeHAa onTumuzanuu padotsl AITK Ha

OCHOBE YJIbTPa3BYKOBOI'O JJaTYMKA.

6. AnmapaTHO-IIPOrpaMMHBIN KOMIUIEKC KOHTPOJISI MapaMeTpOB KYCKOBBIX HCCIIEJOBaHUM
me6Hs U1 (POTOMETPUUECKON cernapanun

7. AnmapaTHO-IIPOrpaMMHBIN KOMIUIEKC KOHTpPOJSI MPOLIECCOB YIPABIEHUS! COJIHEUYHBIM
abcopbepom

8. AnmapaTHO-IPOrpaMMHBIM KOMILJIEKC KOHTPOJIS OJIOKa MOIKIIOYEHUs Mepu(epuiHbIX
JATYNKOB K MUKPOIIPOLIECCOPY B CUCTEME YIIPABIIEHUS IPOLECCOM I'MIPOIIOHUKH.

9. AnmapaTHO-IIpOrpaMMHBIN KOMIIJIEKC KOHTPOJISI CHCTEMbl MHUKpPOKJIMMAara Ha OCHOBE
Arduino.

10. Pa3zpaboTka moJcuCTEMbl KOHTPOJIS MapaMeTpoB annapaTHO-IPOrpaMMHOTO KOMILIEKca

yIIpaBJIEHUS COJIHEYHBIM aOcopOepoM (BO3AYILIHBIM).

N

b

3aoauu Kypcoeoii pabomul.
I'maBHOM 3aa4ell KypCOBOTO IIPOEKTA SIBISETCH:

1. PazButHe cioCOOHOCTEH HCIONB30BATh HAa MPAKTHKE YMEHHUS U HABBIKOB OpTraHHU3aINH
MCCJIEI0OBATENbCKUX U MPOEKTHBIX PadoT, B YIIPABJICHUH KOJIJIEKTUBOM;

2. PazButue cnocoOHOCTEW MOHMMATh OCHOBHBIE MPOOJIEMBI B CBOEH MPEIMETHOM 001aCTH,
BBIOMpATh METOJIbI ¥ CPEICTBA UX PEIICHUS.

[Iporpammuas yacte KypcoBoro mpoekta (AIIK) momxHa cocTtosTh u3  (QYHKIHA,
MPOLEAYp, JIOTUYECKU CTPYKTYPHUPOBAHHBIX B MOYJH JUISI OPTaHU3AIMH KOJIJIEKTUBHON paboThI
HaJ IPOEKTOM, YIIPOIICHUS Pa3padOTKH M COMPOBOXKICHHUS.

AnmmaparHas 4acTh - CaMOJOCTaTOYHBIA OJIOK, IO KOTOPOMY JOJKHBEI OBITH OMpEeeTeHBI
MEePCIIEKTUBHI IPOIBMKEHHS B COCTABE IPYTHUX MPOCKTOB.

[IpeumymiecTBeHHas peanu3anus pe3yJbTaTOB KypCOBOIO MPOEKTUPOBAHHS, B BHJE
CTEHJIOB, TPOJBUTAEMBIX MaJLIMH KOJIJIEKTUBAMHU CTYACHTOB B YY€OHBIN MpOIIecC, HAIIPABICHO
Ha pa3BUTHE TMPOEKTHOM pgesTenbHOCTH. OpraHu3zys MOPOEKTHYIO JESATENbHOCTh  JJIA
MPOJIBIDKCHHUST B y4YEOHBIM MPOIECC KypPCOBOTO TMPOEKTa, aBTOP TMOJydaeT HABBIKKM M OIBIT
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PYKOBOZCTBA KOJUIEKTUBOM. MOZIyJIM IMTPOXOIAT MHOTOYPOBHEBBIN KMU3HEHHBIA LIUKI Pa3BUTHS,
KOJUIEKTUBHOE COIIPOBOKJIEHUE, MOAEPHU3ALNIO, aJaNTAllUI0 K IPYTUM IPOEKTaM ITOCTOSIHHOE
COBEPUICHCTBOBAHHUE.

Kommerennuu o0pa3oBaTenbHOrO CTaHAapTa (OPMUPYIOTCS Ha MPOTSHKEHUHU BCETO
nporecca o0ydeHus. 3ajaHus CTYJAEHTaM U IPUMEPbl UMEIOT IPEUMYIIIECTBEHHO IPAKTUYECKYIO
HaIIPaBJICHHOCTb M IMPEICTABILAIOTCA B IPUTOJAHOM  JUII CUCTEMHOIO IPOJBHXKCHUS B
IIPOEKTHYIO JCATEIBHOCTh BUAC. [Ipy M3ydeHHMH anmapaTrHbIX CPEACTB M MPOrpaMMHUPOBAHUS C
NEePBbIX THEH POPMUPYIOTCS HABBIKU O0(OPMIIEHHUS IPOTPAMMHOTO TEKCTa B BUJE MOINPOTPaMM
C pa3MELIeHHEM HUX MOAYNAX, OMOIMOTEKaX KOJUIEKTMBHOTO HCIIOJIb30BaHMS IPU HMPOEKTHON
JESATEIIBHOCTH.

IIpakTHueckoe BBIIIOIHEHUE, IPOJBUKEHNE PE3YyIbTaTOB MajbIM KOJUIEKTMBOM M 3aIATA
KypCOBOI'O NPOEKTa B IIUPOKOM ayJUTOpHUU MO3BOJIAET Hanbosee MOJIHO (OPMUPOBATH TaKHe
Ba)XKHbIE MTPAKTUYECKHE HABBIKH, IEPEXOASIINE B TPOPECCHOHATBLHBIE KOMIIETCHIIUH:
® yMEHHE BbIPaXKaThb CBOM MBICIH B YCTHOW U MUCbMEHHOH (popMme;

NPaBUIBHO (POPMYIMPOBATH BOIIPOCH! U 3aMPOCHl B MH(POPMAIIMOHHBIX TOUCKOBUKAX;

OCMBICIIEHHOE IIPOYTEHUE TEKCTA;

BJIa/ICHHE MOHOJIOTOBOM, 1MaJI0roBOM, TUCKYCCUOHHON (pOpMOI peueBOii KOMMYHUKALINH;

B3aMMO/ICIICTBHE C MAPTHEPAMU B IPYIIIE U pacupeeneHre 00s13aHHOCTEN;

PYKOBOACTBO MAJIBIM KOJUIEKTUBOM;

B3aMMOJCHCTBHUE C PYKOBOAMTEIIEM;

paspelnieHne KOH(IMKTOB;

CHOCOOHOCTh IOHUMATh OCHOBHBIE MPOOJEeMbl B CBOEH IpeIMeTHOH o0iactu, BbIOHMpATh

METOJbl U CPEICTBA UX PELICHUS;

e pAa3sBUTHE U HCIOIB30BAHMSA HA INPAKTUKE YMEHHS M HABBIKOB B  OpraHu3aluu
UCCJIEIOBATEIbCKUX U IIPOEKTHBIX padoT, B yIPaBIECHUH KOJUIEKTUBOM.

® TOTOBHOCTh K YYacTHIO B pabOTax IO M3rOTOBJCHMIO, OTJIAJKE U Cllaye B HKCIUIyaTalUIo
CUCTEM U CPEJICTB aBTOMATU3aLUU U YIIPABJICHMUS;

® TOTOBHOCTb Y4acTBOBATh B pa3pabOTKE U M3TOTOBJIEHUM CTEHJOB JIJIsl KOMIUIEKCHON OTIaJKH
Y UCIIBITAHUH IPOrPaMMHO-AIIIAPATHBIX YIPABIISIIOIUX KOMIUIEKCOB.

Kpamkoe cooeporcanue Kypcoeoit pabomaot.

Beenenne
O06ocHOBaTh aKTyaIbHOCTh U 33724l KYpCOBOM pabOTHI.
1. OOuruit pa3aen

1.1. ITpuBecTH KpaTKyl0 XapaKTEepUCTHKY MpeAMETHOH 00sacTH c(hOpMYIMpPOBATH U
ONKCcaTh OCHOBHbIE MPOOJIEMbI B CBOEH IMpeiIMeTHON 00jacTu

1.2. TlpuBectn aHaNM3 CYIIECTBYIOIIUX TEXHUYECKHX PEUICHHH U TMOJCHUCTEM IO
paspabaTsiBaeMOM mpooIieMe.

1.3. Onucath mpeaMeTHYI0 OOJIaCTh MOJCHUCTEMBL. BpIOpaTh MeTOIbl U CpelcTBa
pelieHus mpodyieMbl IpeaIMeTHOW 00IacTu.

1.4. Pa3zpaboTtath JOTUKY peIIeHUs 3aJauH.
1.5. O60ocHOBaTh BEIOOD CpEbl peaTH3alty.
2. CnenmanbHbIN pa3aen
2.1. MadopmarmionHoe odbecriedeHue.
2.1.1. Pa3paborath 1 000CHOBATH CTPYKTYPY anmapaTHO-IIPOTPaMMHOTO KOMILJIEKCA.

2.1.2. IlocTpouTs HHGOPMAITMOHHYIO MOJIETh TTOJCUCTEMBI.
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2.1.3. TlpuBectu CTpYKTYpy M (GOpMY BXOIHOM, MPOMEKYTOYHOW M BBIXOIHOU
uHpOpMaLIUH.

2.2. [IporpammHoe oOecrieueHue.
2.2.1. lloctpouTh UHTEPDHEINC MOACUCTEMBI.

2.2.2. Pa3paboTars ¥ onmcaTh MPOrpaMMHBIE MOAYJH 1O COOPY KOPPEKTUPOBKE U
IPOCMOTPY HH(pOpPMALUU C TepuepUiHBIX JaTYHKOB.

2.2.3. Pa3zpaboraTh NporpaMMHble MOAYJIM yIpaBieHus ((OPMUPOBAHUIO BBIXOJHBIX
JIOKYMEHTOB).

3. TexHomoru4eckuit pa3aen
3.1. O6ocHOBAaTh MPUHIIUI BHIOOPAa OCHOBHOTO TeXHUUYECKOT0 o0opymoBanus ais AITK.

3.1.1. Pazpabotatb M 0OOCHOBaTb CTPYKTYpy HH(POPMALMOHHOW Oa3bl
HO/ICHCTEMBI.

3.1.3.  Omnwucarb HCHONb3yeMblE METOABbl TECTUPOBAHUS U  OTJIAAKHU
HPOTrPaMMHBIX MOJTYJICH.

3.1.4. Pa3paboTaTh MHCTPYKIHUIO MOJIL30BATENS IO PA0OTE C KOMIUIEKCOM TPOrpaMMm
HOJICHCTEMBI.

3aKIIroYeHne

PGSYJ'IBTaTBI KOJIJIEKTUBHOM pa6OTBI HaJl IMPOCKTOM. PasBuTre U MCHOIb30BaHMS Ha
IMPAKTUKEC YMCHHA UMW HABBLIKOB B OpraHu3aliyd HCCICAOBATCIIBCKUX W IMPOCKTHBIX
pa60T, B YIIPABJICHUH KOJIJICKTUBOM

CIIHCOK MCIIOJIb30BAHHEBIX UCTOYHHKOB

IMTPUJIOXXEHHUE

5. OueHouyHble MaTepHAJbI [UIA TeKYLIero KOHTPOJSl YCNeBaeMOCTH U
NMPOMEKYTOYHOM aTTecTalluu

5.1 Onenounble MaTepHuaJibl Jisl TEKYHIETr0 KOHTPOJIA YCIIEBAEMOCTH

KoHTpoJibHbIC BONIPOCHI M 3212491 TEKYLIEro H py0e:KHOro KOHTPOJIA

KonTtpoabHbie Mmeponpusitusi 1-0ii KOHTPOJIbHOI TOYKH

1. Jlabopatopnas pabora:

1.1.MccnenoBanne xapakTEpUCTHK UCIIOJHUTEIBHBIX MEXaHU3MOB.
1.2.MccnenoBanne XapakTEPUCTUK JATYUKOB CKOPOCTH.

1.3.MccnenoBanne XxapakKTEPUCTUK JATYMKOB MOJIOAKEHUS

2. KomnokBuywm: 3a/1aHus HA KOJJIOKBHYM IO IIEPBOM KOHTPOJIBHOW TOYKE.

3agaHus Ha KOJUIOKBHYM 110 NePBOil KOHTPOJbHON TOYKe

Samanue Nel
1.Kakue ocHOBHBIE KJIACCHI TEXHOJIOIMYECKHUX MPOLIECCOB B CUCTEME NMPOMBIIILIEHHOTO
MIPOU3BOJCTBA?
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2.Ha3zoBuTe MOJKIACCHI MPOMBIIIIEHHOTO MMPOU3BOACTBA.

3ananue No2

1.B yeMm ocHOBHas 3agaya ATK?

2.Kakue TexHudeckue cpeacTsa B xo1iaT B coctaB ATK?

3amanue Ne3

1.Kakue 3agaun penraeT TEXHOJIOTMYECKUN KOHTPOJLJIEP UM TPOMBIIIUICHHBIA KOMITBIOTEP B
CHUCTEMax aBTOMAaTU3ALMH U yIIPaBIeHUs ?

2.B uem 3akitouaeTCs MPUHIUN YHU(DUKAIIUMYA TEXHUYECKUX CPEICTB CUCTEM aBTOMATU3AIUN U
yrpaBJiieHus?

3amanue Ned

1.B uem 3akirouaercst IpUHLMI JeUeHTpaiu3anuu npu nocrpoennn ATK?

2.B yeM 3aKkiroyaeTcs MarucTpaibHO-MOAYIbHBIN mpuHIUI moctpoenust ATK?

3ananue Ne5

1.Ha3oBuTE OCHOBHBIE IPYIIIBI JATYUKOB.

2.Pacckaxute 0 (GU3MYECKUX TMPUHIIUTIAX JEHCTBUS TATYUKOB.

3amanue Ne6

1.Pacckaxkute 0 Ha3HAYEHUU JATYUKOB CKOPOCTH (4aCTOTHI BPAILIEHHUS ), yTJia TOBOPO- Ta,
MOJIOXKEHUS (TIEPEMEIIICHHS ).

2.Pacckaxkute 0 CpeJICTBaX U3MEPEHUS TEMIIEPATyPhl U JaBJICHUS.

3aganue Ne7

1.OcHOBHOE Ha3HAYEHHE YPOBHEMEPOB M PACXOJIOMEPOB U UX OCHOBHBIC XapAKTEPUCTUKU?
2.Ha3oBuTe OCHOBHBIE XapaKTEPUCTUKU AATYUKOB CKOPOCTH (4aCTOTHI BPAILIEHHUS ), TaTYMKOB
yriia TOBOPOTA, MOJIOKEHUS (TIepeMEIECHN).

3aganue Ne&

1.Ha3oBuTE OCHOBHBIEC XapaKTEPUCTUKU JATIYMKOB TEMIIEPATYPHI U TABJICHUS.

2.Ha30BHTE OCHOBHBIE XapaKTEPUCTUKH ONTOBOJIOKOHHBIX TaTYMKOB.

3ananue Ne9

1.IlpuBenure knaccudukamnmio UII.

2.B uem 3akitouaeTcs npuHIun nocrpoenus UI1?

3ananue Nel(

1.YTo moHnMaeTcs 1oj HHTeIIEKTYaIbHBIM naTdyukoM u UIT?

2.Kak opraHu3yroTcsi U3MEpUTEbHbBIE KaHAJIbl B CUCTEMaX aBTOMATHU3alluu U yIIpaBIeHUs?
Samganue Nell

1.HazoBuTe Ha3HAYEHHE YCTPOMCTBA CBA3U C OOBEKTOM YIIPABICHUS U UX OCHOBHBIE THUIIHI.
2.B ueMm 3akitoyaeTCsl NPUHIUI OPraHU3allK yCTPOUCTBA CBA3H ¢ 00BEKTOM YIPaBIICHUs?
3amanue Nel2

1.HazoBuTe 0OCHOBHOE Ha3HAYCHHE MUPPOBBIX CPEICTB 00paOOTKU UHPOPMAIIUU B CUCTEMAX
aBTOMATHU3alluu U YIIPaBJIEHUS.

2.Pacckaxxute mpuUHIUIT pabOThI IM(PPO-aHATIOTOBOTO ITpeoOpa3oBaTersi.

3ananue Nel3

1.Pacckaxute mpuHIUT pabOTHI aHATIOTO-IIU(DPOBOTO TTpeodpa3zoBaTers.

2.Ha3oBuTe Ha3HauYE€HHE YCTPOMUCTB BBOJIa M BBIBOJA AHAJIOTOBBIX M JIUCKPETHBIX CUTHAJIOB?
3amanue Nel4

1.IlpuBenuTe OCHOBHBIE XapaKTEPUCTUKH YCTPOMCTB BBO/A U BHIBOJA aHATIOTOBBIX U
JTUCKPETHBIX CUTHAJIOB.

2.J1ns1 yero npeHa3HAYEeHbl YCTPONCTBA raIbBAHUYECKON Pa3BsI3KU?

3aganue Nel5s

1.Kakoe Ha3HaueHUe NPOMBIIUIEHHBIX HHPOPMAITMOHHBIX CETeil?

2 IlpuBenute Kiaaccu(UKAIUIO MPOMBIIIICHHBIX HH()OPMAIIHOHHBIX CETEH.
3amganue Nel6

1.YT0 BXOOUT B 3TAJIOHHYIO MOAEIb apXUTEKTYPbI OTKPBITBIX CUCTEM?
2.Kaxkue Tomosiorny npoMBbIIUIEHHBIX HH()OPMAaLMOHHBIX ceTell Bol 3Haete?
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3amanue Nel7

1.HazoBuTE OCHOBHBIE XapaKTEPUCTHKHU MPOMBIIUICHHBIX HH()OPMAIIMOHHBIX CETEH.

2.YT10 moHUMaeTcs o4 MOHOKaHaJIOM?

3aganue Nel§

1.HazoBuTe TEXHMYECKUE CPEICTBA U METObI YIIPABJICHUS JOCTYIIOM K MOHOKaHAaJIaM.
2.Kakue MOTyJid CBSI3U MIPUMEHSIOTCS IIPU OPTaHU3AI[MU CETH B CUCTEMAaxX aBTOMAaTU3AINH?
3amanue Nel9

1.Kak u kakue nmapameTpbl yCTaHABIMBAIOTCS Y BCTPOCHHBIX MOAYJIEH CBS3HU?

2.Y10 Takoe KOMMYHUKAIIMOHHBIN MPOTOKOJI?

3amanue Ne20

1.Kakue cereBble aganTepbl IPUMEHSIOTCS IPU OPTaHU3AMU CETH B CUCTEMax aBTOMAaTU3ALNK?
2.Kakwue CcyIecTByIOT METOAbl KOJUPOBaHUS HH(OPMAITUU B TTPOMBIITUICHHBIX
WH(OPMAIMOHHBIX CETIX?

KonTpoJsbHbIe MeponpusiTust 2-0if KOHTPOJIbHOM TOYKe

1. JlabopaTopHas pabora:

1.1. N3yuenue nabopaTopHOTrO CTEH/Aa H3MEPEHUS TEMIIEPATYPBI.

1.2. M3y4yeHune anropuTMOB U3MEPEHUS TEMIIEPATYPHI U TABICHUSI.

1.3. M3yuenune n1abopaTOpHOro CTEHa U3MEPEHUS TEMIIEPATYPhI U JaBICHHUSL.
2. KomnoxkBuyM: 3aiaHus Ha KOJIJIOKBUYM IO BTOPOH KOHTPOJIBHOM TOYKE.

3aaHus HA KOJJIOKBUYM 110 BTOPOil KOHTPOJILHOM TOUYKe

3ananue Nel

1.Kakue cymiecTByroT BUIbI U (HOPMBI CUTHAIOB?

2.Kak omnpenensieTcs mpomycKHasi CIIOCOOHOCTh KaHaja CBsI3u 0e3 moMex?

3ananue No2

1.Kakast MOeT OBITh CTPYKTypa MPOrpaMMHOTO 00€CTIeUeHUs B CCTEMaX aBTOMATHU3aIluU U
ynpaBieHus?

2.Kakwue ornepaiinoHHbIe cUCTeMbl U cucTeMHoe 110 mpuMeHstoTCs B CUCTEMax aBTOMAaTU3alUK U
ynpaBieHus?

3aganue Ne3

1.HazoBuTe 0CHOBHBIE (DYHKIIUU OTIEPAITMOHHON CHCTEMBI.

2.I1o KaKUM KpPUTEPHUSM OCYIIECTBIISETCS BEIOODP OMEPAIMOHHON CUCTEMBI B TPOMBIIIIIICHHBIX
KOMIIBIOTEpAx?

3amganue Ned

1.Kakoe npuknagnoe [1O npuMeHsieTcss B cucTeMax aBTOMaTU3ALMKU U YIPABICHUS?
2.VI310%kUT€E MPUHITUIIBI IPOTPAMMHUPOBAHUS B CUCTEMaX aBTOMATH3AlUK U YIIPABJICHHUS ?
3ananue No5

1.Kak nporpaMMupyrOTCs TPpOMBINIEHHBIE KOMIIbIOTEPHI U [TJIK?

2.Kak nporpaMMHpYIOTCS UHTEJJIEKTYaJIbHbIE MOAYJIU TEXHOJIOTUYECKUX KOHTPOJLIIEPOB?
3amanue Neb

1.Kak nporpaMMupyrOTCs MOAYJIM BBOJAa aHAJIOTOBBIX CUTHAJIOB B TEXHOJIOTMYECKUX
KOHTpoJuiepax?

2.Kakue mHCTpyMeHTaIbHBIE CPEJCTBA CYIIECTBYIOT ISl pa3paboTKH, OTIAIKH U CO-
MIPOBOKICHHUS MPOTPAMMHOT0 00eCTIeUeHUsI?

3ananue No7

1.Kak pemarorcst BOIpOCh HAJASKHOCTH MPU TPOTPAMMHUPOBAHUH TEXHOJIOTHYECKUX
KOHTPOJIIEPOB?

2.00BSICHUTE MPUHIIUI TPOTPAMMHUPOBAHUS aJITOPUTMOB IO BPEMEHH.
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3amanue Ne&
1.00BsCHUTE TPUHIHIT TPOTPAMMUPOBAHUS AJITOPUTMOB IO COCTOSHUIO 0OBEKTA.
2.00BsICHUTE aJTOPUTM KECTKOTO MOCIIE0BATEILHOTO YIPaBICHUS.
3ananue Ne9
1.HazoBuTE OCHOBHBIE XapaKTEPUCTUKU UHTEP(HEHCOB CUCTEM aBTOMATU3AIMH U YIIPABICHHUS.
2.Kakoe Ha3HaueHUE CHCTEMHBIX HHTEp(]EiicoB?
3amanue NelO
1.Kakoe Ha3Hayenue nHTEp(PEHcoB MEepCOHATBHBIX KOMIBbIOTEpoB THNa IBM PC?
2.Kakoe Ha3HaveHHE MPUOOPHBIX HHTEP(DHEHCOB?
3amanme Nell
1.Ha3oBHTE OCHOBHBIE XapaKTEPUCTHKU CUCTEMHBIX HHTEP(EcOoB
2. HazoBuTe OCHOBHBIC XapaKTEPUCTHUKUA HHTEPHEHCOB MEPCOHABHBIX KOMITBbIOTEpOB THIa IBM
PC u npubopubIx nHTEpPEHCOB.
3amanue Nel2
1.Ha3oBuTE OCHOBHBIE XapaKTEPUCTHKU UHTEP(ENHCOB yCTPOICTB BBOA/BBIBOIA
(mepudepuiftHBIX YCTPOMCTR).
2.PacckaknuTe MpUHIUI paObOTHI TIOCIE0BATEIILHOTO HHTEepdeiica.
3aganue Nel3
1.PacckakuTe MpUHIMT paOOTHI MMapaJIeIbHOTO HHTEepderica.
2.0numuTte ocHOBHYIO cxemy BkitoueHus AITTHB.
3ananue Nel4
1.Kakue nonymieHus: npuHUMAIOTCS TIPU BbIBOJIE OPMYIT I XapaKTEPUCTHK ABUTATEIS
MIOCTOSIHHOT'O TOKa?
2.Ha3oBuTe BUJIBI M1 COOTBETCTBYIOLIME TPU3HAKU YHEPIETUYECKUX PEKUMOB JIBUTATEIIS.
3ananue Nel5
1.HazoBute ocHOBHBIE crtOcOOBI perynupoBanus koopauHat D11 ¢ ATITHB.
2.0xapakTepusyiiTe OCHOBHbIE CIOCOOBI peryinupoBanus ckopoctu JIITHB.
3aganue Nel6
1.Yto Takoe myckoBas uarpaMMa M Kak OHa CTpOUTCs?
2.KakoBBI JOCTOMHCTBA U HeAoCTaTKu cuctembl TII - 1?
3amganue Nel7
1.B uem 1enp u CymHOCTh (POPMUPOBAHMS CTATUYECKUX U TUHAMUYECKUX XapakTepucTuk 11?7
2.Yto Takoe yHHBEpCalbHbIE XapaKTEPUCTUKH JBUraTesIel OCTOSSHHOTO TOKa
MOCJIEI0BATEIBHOTO U CMELIAHHOTO BO30YXK/IeHUS?
3aganue Nel&
1.B yem ocoOeHHOCTH cxeMbl BKiItoueHHs U Xxapakrepuctuk AITTIIB?
2.HazoBute criocoOsI perynupoBanus ckopoctu JITTIIB.
3aganue Nel9
1.HazoBure cniocoos! Topmoxenus JIITIIB.
2.Yto Takoe cxema 3amerneHus AJl?
3amganue Ne20
1.B Kakux 3HEpreTUYecKHX pexuMax MoxkeT padotats AJl?
2.Kakue 1oCTOMHCTBA U HEAOCTATKH UMEET CIIOCO0 peryaupoBanus KoopauHat AJl ¢ momMombio
pe3ucTopoB?
KouTtpoJubHbie Meponpusitus 3-0if KOHTPOJILHON TOYKe

1. Jlabopatopnas pabora:
1.1. UccnenoBanne KOppEKTUPYIOMIMX LENEH B CHCTEME aBTOMATH3allUU U YIIPABIICHUS.
1.2. OcBoeHME METOAMKH NPOTPAMMHUPOBAHUS B TEPMHUHAX PEIECHHO-KOHTAKTHOIO S3bIKA.
1.3. UccnenoBanue XapakTEPUCTHUK TUPUCTOPHOTO TTpeoOpa3zoBaTes.

2. KomnokBuyM: 3a1aHus Ha KOJJIOKBUYM IO TPEThEN KOHTPOJIBHOMN TOUKE.
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3agaHus Ha KOJUIOKBHYM 10 TPeThel KOHTPOJIbHOM TOYKe

3ananue Nel

1.HazoBuTe TUIIOBBIE CTPYKTYpPHI, cocTaB NY.

2.Ha3oBute 0CHOBHBIE XapakTepucTuku MNY.

3amanue No2

1.YTo Takoe nacCUBHBIC U AKTUBHBIC 3JIEMEHTHI, B UEM COCTOUT Pa3JInuUe MEXITY HUMU?

2. JlaitTe xiaccuuKalMio JIEMEHTOB 0 XapakTepy (PyHKIMOHAIBHON 3aBUCUMOCTH MEXIY
BXOJIHOM Y BBIXOJHOU BEJIUYMHAMMU.

3amanue Ne3

1.Kak onpenenuts k03 unment 3amnaca npu cpadaTbIBAHUH U OTITYCKaHUH pene?

2.Jla¥iTe kaccuuKauio peKUMOB PabOTHI YCTPOMCTB.

3ananue Ne4

1.Kak Ha3pIBatOTCS €IMHULIBI U3MEPEHUSI MATHUTHOI'O MTOTOKA, MHAYKIIMHU, UHIYKTUBHOCTH,
HaANpPsKEHHOCTH, MarHUTHOM NpoBouMocTy B cuctem CH?

2.Yem oTnnyaroTCs HauaidbHas, OCHOBHAS U Oe3rucTepe3ucHasi KpuBble HaMarHHYMBaHUS?
3ananue Ne5

1.YTto Takoe kpuBas Bo3BpaTa?

2.Yrto Takoe KO PHUIMEHT MEePEKITIOUEHHS U KaK OH OTPENeIsIeTCs?

3aganue Ne6

1.Kak onpeensroTcs UMITYJIbCHbIE CBOMCTBA MATHUTHBIX CEPJICYHUKOB?

2.M300pa3ute craTUYeCKHe XapaKTePUCTUKNA OECKOHTAKTHBIX MAarHUTHBIX pelie, KOTOPhIe
COOTBETCTBYIOT XapaKTEPUCTUKAM AIEKTPOMAarHUTHBIX pejie ¢ HOPMaIbHO Pa30OMKHYTHIM
KOHTaKTOM, a TAK)K€ XapaKTEPUCTUKU JBYXIIO3ULIUOHHOTO MOJISPU30BAHHOIO PEIIE.
3ananue Ne7

1.JatiTe knaccuuKamuio 3IeKTPOMArHUTHBIX MEXaHU3MOB 110 IPUHIUITY JEHCTBUS.
2.IlepeuncinTe OCHOBHbBIE XapaKTEPUCTUKU AIEKTPOMArHUTHBIX MEXaHU3MOB.

3ananue No§

1.Kax onpenensiercs TAroBoe ycuine 3JeKTPOMarHUTHOIO MEXaHu3Ma IMOCTOSIHHOTO ToKa?
2.KakoBbl Ha3HaYeHHE U KIACCU(PUKALINS HIEKTPOMATHUTHBIX My(DT?

3aganue Ne9

1.KakoB nopsiiox pacueta GpuUKIMOHHON My(PTHI?

2.Pacckaxure 060 UM u PO.

3amanue Nel(

1.Yto BXOAUT B MPOrpaMMHOE OOeCTIeYeHNEe CUCTEM aBTOMATHU3AIMK U YIIPABICHUS
TEXHUUYECKUMU 00BEKTaMHU U TEXHOJIOTUYECKUMH MpolieccaMu’?

2.Yt0 BXOJUT B TEXHUUYECKOE O0ECIIeUeHNEe CUCTEM aBTOMAaTHU3aIMH U YIIPABICHUS
TEXHUYECKUMU O00BEKTaMHU U TEXHOJIOTUYECKUMH MpoIieccaMu’?

3amganue Nell

1.Yto BX0auT B UH(HOPMALIMOHHOE U METOJUYECKOE O0ECIICUeHUS CUCTEM aBTOMATU3AllUN U
yIpaBiIeHUS TEXHUYECKUMH 00bEKTaMH U TEXHOJIOTMYECKUMH IpolieccaMu’?

2.Kaxkast MoeT OBITh CTPYKTYpa MPOTPaMMHOT0 00eCIIeYeHUs B CHCTEMaX aBTOMATH3aIUH U
yIpaBJIeHUs?

3ananue Nol2

1.Kakue onepanoHHbIe CUCTEMBI U cucTeMHoe [10 npuMeHsaroTca B CucTeMax aBTOMaTU3alul 1
ynpaBieHus?

2.Ha3oBuTe OCHOBHBIE (DYHKITUH OTICPAIIMIOHHON CHCTEMBI.

3aganue Nel3

1.ITo kakuM KpUTEPHUSIM OCYIIECTBIISAECTCS BHIOOP OMEPAIMOHHOM CUCTEMBI B TPOMBIIIIIICHHBIX
KOMITIboTEpax?

2.Kaxoe npuknaanoe 10 npumensieTcst B cuctemMax aBTOMaTH3alUU U YIIPaBIeHUS?
3ananue Nel4
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1.13m10%u1TE NPUHIIMIIBI TPOTPAMMHUPOBAHUS B CUCTEMAaX aBTOMATHU3ALMKU U yIIPABICHUA?
2.Kak nporpaMMupyroTcs IpOMBIIITIEHHbIE KoMIIbIOTEPHI 1 [TJIK?

3amanue Nel5

1.Kak nporpaMMUpyIOTCSI HHTEJUIEKTYaJIbHbIE MOIYJIM TEXHOJIOTUYECKUX KOHTPOJIIEPOB?
2.Kak nporpaMMupyroTCsi MOIYJIM BBOJ/Ia aHAJIOTOBBIX CUTHAJIOB B TEXHOJOTMYECKHUX
KOHTpoJuiepax?

3amanue Nel6

1.Kakue nHCTpyMEHTAIBHBIC CPECTBA CYIIECTBYIOT IS pa3paboTKu, OTIAKH U
COTIPOBOXCHUS ITPOrPAaMMHOTO oOecrieueHus?

2.Kak pemarotcsi BONPOCHl HAASKHOCTHU MTPU MTPOTPAMMHUPOBAHUM TEXHOJIOTUYECKUX
KOHTPOJLIIEPOB?

3amanue Nel7

1.O0BsICHUTE IPUHIIKIT TPOTPAMMHUPOBAHUS aJITOPUTMOB IO BPEMEHHU.

2.00BSICHUTE MPUHIIUII TPOTPAMMHUPOBAHUS AJITOPUTMOB TI0 COCTOSIHUIO 0OBEKTa.
3aganue Nel§

1.O0BsACHHUTE aTOPUTM KECTKOTO MOCIICIOBATEILHOTO YIIPABICHUS.

2.Yto takoe U-o0pa3znsie xapakrepuctuku CJ1?

3aganue Nel9

1.YTto Takoe BEHTHILHBIN ABUTAaTEIb?

2.Ilosicante npunuun nercreus /1. Kakosa cxema ynpasnenust HI/1?

3amanue No20

1.HazoBure ocobeHHOCTH BeHTHILHOTO DIl ¢ HHIYKTOPHBIM ABUTATEIEM.
2.00BsICHUTE aNTOPUTM AJANTUBHOIO YIIPABICHUS

5.2. OueHo4HbIe MaTEPHAJBI A/ IPOMEKYTOYHOM aTTecTaluu

HpOMe)KYTO‘lHa}I arrecraluss MNpoXOAUT B (bopMe 9K3aMCHa B KOHIC CEMCCTpa.

SKSaMCHaHI/IOHHHﬁ OWJIET BKIIFOYACT ABa TCOPETUYCCKUX BOIIPpOCA.

Bomnpockl Ha 3k3aMeH
MaHOoMeTpHUYECKHE TEPMOMETPHI.

IInpomeTpbl COOTHOLIEHUS.

[TupomeTpbl U3IydeHHUS.

PaguanuonHble THPOMETPBI.
KuakocTHO-MeXaHNYEeCKUE MAHOMETPHI.
MemOpaHHbBIE MAHOMETPBHI.

ITonmaBkoBBIE pPacxoa0MEpPhI.

® N kR

Judmanomerpuyeckie ypaBHEMEPHI ISl U3MEPEHHsI YPOBHSI B COCY/IE,
paboTaroIIeM IO/ TaBICHUEM.
9. Axyctuueckue ypoBHEMEpHI.

10. Oransl pazsutus ACYTII
17



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.

KOoMIIOHEHTHI cUCTEM KOHTPOJIS U YIIPaBJICHUs U UX Ha3HAUEHUE
OcHoBuble ousaTust SCADA-cuctem

Bosmoxnoctu SCADA-cucrem

OCHOBHBIE TEXHUYECKHUE U SKCIUTyaTallMOHHbIE BO3MOxkHOCTH SCADA
Crpykrypa SCADA-cuctem

Vnanennsie Tepmunaisl (RTU)

Kanaue! cBsizu (CS)

Hucneruepckue nmyHKTHI yrpasieHus (MTU)

Cucrembl peaabHOro BpeMenu g opranuzanuu SCADA-cuctem
MeToap! MeXIPOLEeCCHOW KOMMYHHKAMU. ActiveX-00beKThI
OPC-cepBepsnl

Wneosnorus pacnpeeleHHbIX KOMILJIEKCOB

Pexumbl ceteBoro oomena B SCADA

VYnpasnenue yepe3 Unrepuer. [loctyn k npoekry yepe3 MHTepHer
[Tonsitue n obnacts npumenenus SCADA-cucrem

3agaum pemraembie SCADA-cucremamu

OcHoBHble KoMTIOHEHTHI (coctaB) SCADA

OcHoBHBIE TPEOOBAHMS K TUCTIETYEPCKUM CUCTEMAaM YIPABICHHS
O6mas crpykrypa SCADA

®yHkuuroHanbHas crpykrypa SCADA

Crangapt OPC-cepBep. Haznauenne. OcHOBHBIE crielI(UKAIIUN
Xapaxrepuctuka OPC DA-cepBepa

Oynkuun SCADA: pa3paboTka yenoBeka-MallMHHOTO HHTepdeiica
®ynkuun SCADA Kkak cUCTEMBI AUCTIETYEPCKOTO YIIPABICHUS
Oco6ennoctu SCADA kak npoliecca ynpaBieHus

Oynkuun SCADA kak yacTU CUCTEMbl aBTOMaTHUECKOTO YIIPaBJICHUS
Oyukuun SCADA: XpaHeHHe HCTOpUU TIpolecca

Oynknun SCADA: oGecnieuenne 6€30MacHOCTH YIPaBIEeHUS MPOIECCOM
[Tonsitue cooObitus. Ilonstue anapma. OCHOBHBIE BH/IbI a1apMOB
Nuctpymentanbabie cBorictBa SCADA

OxkcmryatanronHelie cBorictBa SCADA

Cpenctsa peanuzanuu oTKpeiToctd SCADA-cucteM

CgoiictBa SCADA, Brustomniye Ha SKOHOMHUECKYIO 3(h(HEeKTUBHOCTh

OCHOBHBIE TIOHSITHSI YIIpaBJICHHUA TCXHOJIOTMUCCKUMU ITPpOoLECCaMUn
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45. ABTOMaTHYECKNE CUCTEMBI peryiaupoBanus. CTpyKTypHas cxema

aBTOMATHYECKOM CHUCTEMBI PEryjiipoBaHus.

46. ABTOMaTHUeCKHe CUCTeMBI peryaupoBanus. Knaccuduxanus ACP

47. MareMatuyeckoe  OIHUCaHUE ACP. Crarucruueckas
XapaKTepUCTHKA. CrniocoOsr

48. npeacTaBIEHNs CTATUCTUUECKON XapaKTEPUCTUKU

49. MaremMaTuueckoe  OIKUCAaHUE ACP. [Jlunamuueckas
XapaKTepUCTHUKA. Crioco0sl

50. npencraBieHus TMHAMUYECKON XapaKTEPUCTUKU.

51. JIuneapusanus HenuHENHbIX ypaBHeHU 11pu onucanuu ACP. CoiicTBa

JIMHENHBIX CUCTEM.
52. Coenunenus »inementToB ACP.
53. Onucanue quHaMuKH 31eMeHTOB ACP B BUIe HUMITYyNIbCHO-TIEPEXOJHON (BECOBOH)
(GyHKIMY ¥ TepeX0HON QPYHKIUHN (BpeMEHHON XapaKTEPUCTUKH).

54. YcunutenbHOE 3BEHO.

55. UuTerpupyroniee 3BeHO.

56. luddepennupytomiee 3B€HO.

57. Anepuoanueckoe 3B€HO MEePBOTO MOPSAKA.

58. 3BEHO YKCTOro 3ama3/bIBaHMUs.

59. OOBEKTHI peryTupoBaHus U UX CBOUCTBA.

60. ABTOMaTHYECKHE PETryIATOPbI, KJIacCU(DUKALUU.

61. IlponopruoHaabHbIN 3aKOH PETYIUPOBAHUS.

62. VInTerpanbHblil 3aKOH peryJnpOBaHHUsL.

63. [IponopunoHaIbHO-UHTETPATIbHBIN 3aKOH PEryJIUPOBaHUS.

64. IIponopiimoHaabHO-UHTErpAIbHO-IU (D PepeHITnaNbHBIN 3aKOH PeryIupOBaHUS.

6. Merognieckue MaTepHaJibl, ONpee/siioIue Npoue1ypbl OLCeHUBAHUS 3HAHUI, YMEHUI,
HABBIKOB M (MJIM) ONBITA /1eSITeIbHOCTH.

6.1 PCSyJ'II)TaTbI O0CBOCHUSA y‘leﬁHOﬁ AUCHUIIJIHHBI, TOJJIC/KALIUE IIPOBEPKE.

Iupp | Komnerenuus IHoka3zarenn oueHuBanus | Kpurepuun

Komme- KOMIIeTeHIHI OLlCHUBAHUS

TEeHIIMU KOMIleTeHIIu i

1 2 3 4

YK-5 CIOCOOHOCTh B xome Ttekymero, pyoOexHoro | Hamuume mokaszatens
aHaJIN3UpPOBATH U | KOHTpOJs, JabopaTOpHbIX padoT, | —
YUUTHIBATh a TakXxke B Ipoliecce paboOThl HAJ | yIOBJIETBOPUTEIHHO;
pasHooOpasue KYpPCOBBIM IIPOEKTOM IIOKa3aTh | Hanuuue nepcrnexTus
KyJIbTYp B IIpOLECCE | CHOCOOHOCTh aHaJIU3UPOBaTh U | Pa3BUTHS W
MEXKYJIbTYPHOTO YYUTBIBATh Pa3HOOOpa3ue KyJIbTyp | 0003HAYECHBI
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B3aUMOJICUCTBUA

B  Ipolecce
B3aUMOJIEVCTBUS

MEXKYJIBTYPHOTO

NEePCIIEKTUBBI
pa3BUTHUSA B
MOCTEAYIOLIUX
IIPOEKTax - XOpOILo;
YpoBeHb  MPOEKTAa,
MpEeAIoNaratoum
popadoTKy
UCIIOJIb30BAaHUS  KaK
OTJIEIbHOT'O MOJYJIS B
MPOEKTax IPYTUX
CTYJEHTOB - OTJIMYHO

INKC-2 | ciocoObHOCTH
MIPUMEHSATH
COBPEMEHHBIC
TEOPETHUCCKHIE n
IKCIIEPUMEHTAIHLHBIC
METO/bl  pa3pabOTKH
MaTeMaTUYECKUX
MoJeen
HCCJICTyEeMBIX
00BEKTOB 51
MPOIIECCOB,
OTHOCSIIIUXCS K
npodecCHOHAILHON
EeITEIbHOCTH

B xome Tekymiero, pyoexHOTro
KOHTPOJIA, pe3ysbraTam
nabopaTopHBIX paboT, a Takke B
nporecce pabOThl HajJ KypCOBBIM
IPOEKTOM MOKa3aTb CHOCOOHOCTh

PUMEHSTh COBpPEMEHHBIC
TEOPETUICCKHE u
IKCIICPUMCHTAJIbHBIC METO/IbI
pa3paboTKu MaTeMaTUYECKUX

MojielIel hcciaenyeMbIX OOBEKTOB
U TIPOILIECCOB, OTHOCSIIMXCS K
PO eCCHOHATBHON JeATEITHHOCTH

Hannune mnoxa3sarens

YIOBJIETBOPUTENHHO;
Hannune nepcriekTuB
pa3BHUTHUSA W
0003HaYEHBI
MIEPCIICKTUBBI
pa3BUTHUA B
MOCJICTYIOIITNX
MPOEKTax - XOPOIIIO;
YpoBeHb  IpOEKTAa,
IpeIoJIararouii
popadoTKy
UCIIONB30BAaHUSL  KaK

OTACJIIBHOI'O MOAYJIA B
IMPOCKTax APpyrux
CTYACHTOB - OTJIMYHO.

MeTtoanyeckue MaTepuaJibl, ONpee/IsIioIIe NPoue1yPbl OeHUBAHUS 3HAHMI, yMEHUI,

HAaBbIKOB H (I/l.]'[l/l) OnbITa J€ATCJIBbHOCTHA

Pe3yabTaThl 00yueHus OcHOBHbIE NMOKA3aTeTH OueHouHble cpecTBa
(00BbEKThI OLICHUBAHHUSA) OLICHKH Pe3yJIbTaTOB
1 2 3
31 - OTMCaHUE OCHOB; TECTUPOBAHUE,
3HaTh METO/IbI | - BBITIOJIHEHUE TECTOB; nabopaTopHas pabora,
NPOEKTHUPOBAHUS aNMapaTHBIX | - BBINOJHEHHWE W 3alllMTa | KypCOBOM NMPOEKT, 3K3aMEH
U TIPOrpaMMHBIX CpeICTB | 1a00opaTOPHBIX padoT;
BBIUUCIUTENIbHOW  TEXHUKH, | - UCIOJIb30BaHHE B KypCOBOM
XpaHeHwUs, 00paboTKH, | TPOEKTE.
nepeaayn u 3aIUTHI
nH(pOpMaLINH.
32 - OTMCaHNE OCHOB,; TECTUPOBAHUE,
3HaTh  JKM3HEHHBIM  ITUKJI | - BBITIOJIHEHHUE TECTOB; nabopaTopHas pabora,
nporpaMM, OLIEHKY KauecTBa | - BBIIOJHEHHWE W 3allMTa | KypCOBOM NMPOEKT, 3K3aMeH
IPOTPaMMHBIX MPOAYKTOB, | 1a0OPaTOPHBIX padoT;
TEXHOJIOTUHI pa3paboTKH | - UCIOJIB30BaHUE B KypCOBOM
IMpOrpaMMHBIX KOMIIJICKCOB, | ITPOCKTE.
CASE-cpencrsa.
33 - OTMTMCaHUE OCHOB, TECTUPOBAHHUE,
3HaTh METOJbl M AITOPUTMBI | - BBIIIOJIHEHHE TECTOB,; nabopaTopHas pabora,




00BEKTHO-OPUEHTUPOBAHHOTO
POrPaMMHUPOBAHHS;

METOIUKMU, SI3BIKU H
CTaHAapThl HH(POPMAIHMOHHOM
nomnepxku wuznenuit (CALS-
TEXHOJIOTHI) Ha pPa3IMIHBIX
JTanax ux KM3HEHHOIO KA.

- BBIIOJIHCHHE W
1a00paTOpHBIX PadoT;
- WCIIONB30BaHUE B KYPCOBOM
IPOEKTE.

3aIuTa

KYpCOBOM MPOEKT, SK3aMEH

34

3HaTh OCHOBHBIC KOHIICTIIIUU
0a3 JaHHBIX, TUIIOBBIC 3aJ1a4H,
BBINOJIHSIEMbBIC TIPH CO3/IaHUU
CepBEepHBIX 0a3 JaHHBIX M UX

- OTIMCaHNE OCHOB;
- BBIIIOJIHEHUE TECTOB;
- BBHINIOJHEHHWE U

71a00paTOPHBIX padoT;
- HCIIOJIb30BaHHUE B KYPCOBOM

3aluTa

TECTUPOBAHUE,
nabopaTopHas
KYPCOBOM IIPOEKT, IK3aMEH

pabora,

aIMUHUACTPUPOBAHHH. MIPOCKTE.
Y1 - OIIMCaHHE OCHOB; TECTUPOBAHUE,

YMeTb  MpPOBOAUTH  AHAIM3 | - BHIIIOJHEHHUE TECTOB; nabopaTopHas pabora,
MPEAMETHOU o0nacTu, | - BBINOJHEHHWE ©  3alUTa | KypCOBOMU MPOEKT, IK3aMEH
BBISIBIIATh  MH(OPMAIIMOHHBIE | Ja0OpaTOPHBIX padoT;

HOTpe6HOCTI/I H | - HUCIIOJIb30BAHHUC B KYPCOBOM

paszpabaTbiBaTh TpeOOBaHHS K
0a3e TaHHBIX CUCTEMBI.

IIPOCKTC.

Y2 - OIMCAaHUE OCHOB; TECTHUPOBaHUE,
YMmethb MIPOBOJIUTD | - BBHITIOJIHEHUE TECTOB; nabopaTopHas pabora,
CPaBHHUTENbHBIM  aHAIM3 W |- BBIIOJHEHWE U  3alIUTa | KypCOBOM MPOEKT, IK3aMeH
BoiOOp WKT nans  pemenus | mabopaTtopHbIX padoT;
MIPUKIIaTHBIX 3a1a4y U | - HMCIOJIb30BAaHHE B KYPCOBOM
co3aHusl 0a3bl TaHHBIX. IIPOEKTE.
y3 - OIMCaHUE OCHOB; TECTUPOBaHUE,
YMmetb pa3pabaThIBaTh | - BHIIOJHEHUE TECTOB; nabopaTopHas pabora,
KOHIIETITYaIbHYIO MOJIeNb | -  BBIMOJIHEHHWE M 3allluTa | KypcOBOM MPOEKT, IK3aMEH
0a3pl JaHHBIX NPUKIATHON | TaOOPATOPHBIX paboT;
o0nacTH. - HCNOJb30BaHUE B KYpPCOBOM

IIPOEKTE.
Y4 - OTMCaHNE OCHOB,; TECTUPOBAHUE,
YMetb BBIOMPATH | - BHIIOJTHEHUE TECTOB; nabopaTopHas pabora,
UHCTPYMEHTAJIbHBIE CPEJCTBA | - BBINOJHEHHWE W  3alllMTa | KypCOBOM MPOEKT, 3K3aMeH
u TEXHOJIOTHH | TJaOOpaTOpHBIX padoT;
IPOEKTHPOBAHUS 0a3bl | - UCIOJB30BAHUE B KYPCOBOM
JaHHBIX, IMPOBOAUTE | IIPOCKTE.

Q)opManmaumo U peain3aliuto
PEIICHMA TMPUKIAAHBIX 3aaay;

MIPOEKTUPOBATH
WH(}OTOTHYECKYIO MOJ€ENb

0a3pl NaHHBIX IS y4eOHOTO

TIPHJIOKEHUSI.

YS - OIIMCaHUE OCHOB; TECTUPOBAHUE,

YMethb MIPOEKTUPOBATH | - BHIMOJHEHUE TECTOB; nabopaTopHas pabora,

CTPYKTYypy ©0a3bl JaHHBIX B
cpene pemauuonHon CYBJ] u
OCYILECTBIATh IMPOrPAaMMHYIO
peanu3annlo,  OTIAAKy |
TECTUPOBAHUE NIPUIIOKEHUS Ha
SI3BIKE BBICOKOI'O YPOBHHA,
HCIIOJIb3YIOLIETO JUISL

- BBHINIOJHEHHWE U
1abopaTOPHBIX padoT;
- HCIIOJIb30BaHHE B KYPCOBOM
MIPOEKTE.

3aluTa

KYPCOBOM MPOEKT, IK3aMEH
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XpaHeHus: uHGopManum 0azy
JaHHBIX

Y6

YMeTb  IpPOEeKTUpOBaThb U
co3maBarh 0a3bl JAHHBIX H
IPWIOKEHUSI T0Jb30BaTENs B
KJIMEHT-CEPBEPHOMU

- OTIMCaHHNE OCHOB;
- BBITIOJTHCHUEC TCCTOB,
- BBIIOJHCHHWE W  3allIWTa
1abopaTOPHBIX padoT;
- WUCTOJIB30BaHUE B KYPCOBOM

TECTHPOBAHUE,
nabopaTopHas
KYPCOBO# IIPOEKT, 3K3aMEH

pabora,

ApXUTEKTYPE; 3G PEKTUBHO | IPOEKTE.

BBINOJIHATh 3ajauu ux

aJIMAHUCTPUPOBAHHUSL.

B1 - OIIUCaHUE OCHOB; TECTUPOBAHUE,

Bnagets paboToii C | - BBIMIOJIHEHUE TECTOB; naboparopHas pabora,
UHCTPYMEHTAILHBIMHU - BBIIOJHEHHWE W  3alllMTa | KYpPCOBOH MPOEKT, 3K3aMCH
CpPEICTBAaMU  MOJEIMPOBaHUS | JaOOPATOPHBIX padoT;

PEIMETHOM 00JIaCTH; | - HCIIOJIb30BAaHHE B KYpPCOBOM

METOJaMH  TPOEKTHPOBAHUS | TIPOCKTE.

PEIMETHOM o0JacTu

cpeactBamu  «ER-mopenn» u
JIOTUYECKOU CTPYKTYphI 0a3bl

JTAHHBIX B pCHﬁHHOHHOﬁ

CYBJI.

B2 - OIIMCaHUE OCHOB; TECTUPOBAHUE,

Bnanern TEXHOJIOTHEH | - BBIIIOJIHECHHE TECTOB; nabopaTopHas pabora,

pa3paboOTKu TPUIOKEHUN Ha
S3bIKE  BBICOKOTO  YPOBHS,
UCTIONIB3YIONINX TSI XPAHCHHUS
uH(popMaluu 6a3y JaHHBIX.

- BBHINOJHCHWE W  3al[uTa
71a00paTOPHBIX padoT;

- HCIIOJIb30BaHHUE B KYPCOBOM
MIPOCKTE.

KYPCOBOM IIPOEKT, IK3aMEH

B3

Bnagers  uHCTpyMeHTapueM
TUTSt pa3paboTKu u
aAIMUHUCTPUPOBAHUS 0a3
JaHHBIX.

- OIIMCAHUE OCHOB;
- BBITIOJIHEHUE TECTOB;

- BBINIOJHEHHWE W  3allIWTa
71a00paTOpHBIX PadoT;

- WCTOJB30BaHHWE B KYPCOBOM
IPOEKTE.

TECTUPOBaHUE,
nabopaTopHas
KYPCOBOM IPOEKT, IK3aMEH

pabora,

6.2 Illkana oueHNBaHUs MVIAHUPYEMBIX Pe3yJabTATOB 00y4eHuUs!

Texyumii u py0e:KHbIIi KOHTPOJIb

B paMKax TCKYyHIEro u py6e>KHor0 KOHTPOJIS MO AUCHUINIMHE CTYACHT MOXKCT Ha6paTB 0

70 GamoB
Cemectp Ikana oueHMBaHUA
0-35 6a710B 36-50 6a10B 51-60 6a;10B 61-70 6a,710B
3 YacTtuuHoe ITonHOC nnu | [Tomaoe ITonaoe mocenieHue

MoCeIIeHne YACTUYHOE YaCTHUYHOE ayIUTOPHBIX
ayJIUTOPHBIX MoCeIIeHne MOCeIIeHHE 3aHSATHH.
3aHATHUH. ayJAUTOPHBIX ayIUTOPHBIX [Tonnoe
HeynosnerBopute | 3aHATHIA. 3aHSATHH. BBIITOJIHEHHUE H
JILHOE YactruuHoE ITomaOE 3amnTa
BBITIOJIHEHHE BBITIOJIHEHHE W | BBITIOJIHEHHE 1ab0paToOpHBIX U
a0OpaTOPHBIX | | 3aIlUTa 3aIUTa MPaAKTHYECKUX
MPaKTUYECKUX 1abopaTOpHBIX | | Ta0OPATOPHBIX U | 3aHATHUH.
pabor. [Tmoxast | mpakTHYECKUX MPAKTHYECKUX Brmonnenue
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MOATOTOBKA K
OayIhbHO-
PEUTHHTOBBIM
MEPOIPUSITUSIM.
CryneHnt HE
JIOTYCKaeTCst K
MPOMEKYTOYHOM
aTTeCTalluu

pabor.

Brimonnenue
KOHTPOJIbHBIX
paboT,  TECTOBBIX
3aJJaHUil Ha OLEHKU
«YAOBIIETBOPUTEID
HOY.

pabor.
Brmonnenue
KOHTPOJIBHBIX
paboT, TECTOBBIX
3aJaHUuN Ha
OLICHKU
«XOPOIION.

KOHTPOJIbHBIX
paboT,  TECTOBBIX
3aJaHU{ Ha OLIEHKU
«OTIIMYHOY.

B pamkax Tekymiero u pyOexHOro KOHTPOJS BBIIOJHEHUS KypCOBOTO IMPOEKTa CTYIEHT

MoxeT HaOpaTh 70 6amtoB. Pactipenenenue 6amuioB MPUBEICHO B TAOJIHIIC:

CemecTp IIkana oueHNBaHUA
0-35 6annoB 36-50 6an10B 51-60 6ans0B 61-70 6ans10B
3 CryneHr He | YactuuHoe [Tonnoe wiu | [TonHoe nocemenue
nocerat MOCEIIeHNE YaCTUYHOE KOHCYIbTAllMi ¢
KOHCYJIbTallH C | KOHCYIbTaLUH C | moceleHue Iperno/iaBaTeseM.
MIPETIoIaBaTeIIeM. MPEIoIaBaTeNIeM. KOHCynbTanmii ¢ | bezommbounoe
Heynosnersopuren | Beimonnenue IpenojaBaTeyeM. | pelieHue BCEX
BHOE BBHINOJIHEHUE | KypcoBoil paboTsl ¢ | CocTaBHBIE YacTH | 33734,
COCTaBHBIX YacTeW | OTCTaBaHUEM OT | KypcoBOM paboThl | IOCTaBIEHHBIX B
KypcoBoi paboThl. | rpaduka. BBITNOJIHEHbI KypcoBoil  pabote
CryneHr He | CocTaBHBIE YacTH | HOJHOCTbIO, HO C | 03 OTCTaBaHUS OT
JOIyCKaeTCsI K | KypcoBoi  paboOTHI | OTCTaBaHHWEM  OT | rpaduka.
3alIUTe  KYpPCOBOM | BBIMOJIHEHBI He | rpaduka, 1100
paboThI MOJIHOCTBIO,  JINOO | JOIMYIIEHbI
JIOTTYILEHBI HEe3HAuUTeIbHbIE
OILINOKH. OrpexH.

HpOMe)KyTO‘IHaﬂ aTrecranmusa

OneHka pe3ysbTaTOB OCBOEHHUS y4€OHOW MUCIMIUIMHBI BO 3 CeMeCTpe IMPOBOJUTCS TIO

HIKaJe, UCIOJIb3yeMOM Ha JK3aMeHe:

Cemectp MIkana oneHUBaHUSA
HeynosierBopur | Y10BJIeTBOPUTEIb Xopoio OtanyHo
eJIbHO HO (81-90 6as1;10B) (91-100 6an10B)
(36-60 6an10B) (61-80 6am10B)

3 Crynent nMmeer | CtyneHt umeer 36- | CryneHt umeer 51- | CtygeHT umeer
36-60 GamtoB mo | 50  GamtoB mo | 60  GamioB  mo | 61-70 GamnoB mo
UTOTaM TEKYILIEro | UTOraM TEeKYIIEro W | UTOraM TEKYIIEero M | UTOraM TEKYIIEro
u pyOexHOro | pyoexHOro pyOexHOro u pyOexXHOTO
KOHTPOJIS, Ha | KOHTPOJIS, Ha | KOHTPOJIS, Ha | KOHTPOJIS, Ha
9K3aMEHEe He Jall | DK3aMeHe Jan | DK3aMeHe Jan | DK3aMeHe nan
MOJTHOTO  OTBETA | MOJHBIA OTBET Ha | MOJHBIA OTBET Ha | MOJHBIM OTBET HA
HU Ha  OJWH | OIMH BONPOC ¥ | OAMH  BOMNPOC W | OMUH BOIPOC U
BOIIPOC. YaCTUYHO YaCTUYHO YaCTUIHO
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CtyneHT umeer (TTOTTHOCTBIO)
36-45 06amioB IO | OTBETHUII Ha BTOPOU.
urtoraM Tekymero | CtyneHT umeer 46-

u pyoexHoro | 60  6amioB 1O
KOHTPOJIS, Ha | UTOr'aM TEKYIIEro u
IK3aMeHe Jan | pyoexHoro

TOJTHBII OTBET | KOHTPOJIS, Ha
TOJNBKO Ha OJWH | SK3aMCHE pit:h
BOIIPOC HOJIHBIIL OTBET Ha

OJIMH BONPOC WU
YaCTUYHO OTBETHI
Ha o0a Borpoca.

CTylleHT uMeeT 1o
UTOTaM TEKYILEro U

pyOexHOTO
KOHTPOJIS 61-70
0amioB Ha

9K3aMEHE He Jal
MOJIHOTO OTBETa HU
Ha OJIUH BOIIPOC.

(TIOJTHOCTBIO) (TIOJTHOCTBI0)
OTBCTHUII HA BTOpOfI. OTBCTHUII Ha
CryneHnt umeer 61 — | BTOpOH.

65 0aluioB 1O
UTOTaM TEKYIIETo W

pyOeKHOTO
KOHTPOJIS, Ha
JK3aMEHE Jan

IOJIHBI  OTBET Ha
OIIMH  BONpPOC U
YAaCTUYHO  OTBETHUII
Ha BTOpoi. CTyaeHT
nMeet 66-70 GamioB

110 HUTOram
TEKYIIETOo u
pyOeKHOTO
KOHTPOJIS, Ha
9K3aMEHE) Jan
MOJTHBIN OTBET
TOJBKO Ha  OJUH
BOIIPOC.

Ha 3ammre KypcoBOro mpoekTa CTyAeHT MokeT HabpaTh 30 6asios.

I[J'ISI OLCHKHU 3alIUTBI KYPCOBOT'O ITPOCKTA UCIIOJIB3YCTCs CICAYIOIIAsA CXEMa:

OO0beKT OLleHKHU Kpurepun MaxkcuMaJbHbIH 02171
Odopmenue (COOTBETCTBYET MOJHOCTHIO TPEOOBAHUSIM 10
paboTh! COOTBETCTBYET YACTUYHO TPEOOBAHUSIM 5
He cooTBeTcTBYeT TpeOoBaHUSIM 0
Onenka Ha 3amure Biageer MmatepruaioM 20
YacTruHO BIazieeT MaTepruagIom 10
He Bnaneer marepuaiom 0

IIIxana cooTBETCTBUA peﬁTHHFOBbIX OI€HOK NATHOALIbHBIM OICHKaM IJifl OHCHUBAHUSA

KyPCOBOTO NMPOEKTA

PeiiTuHroBas onenka (B 0ajsax) OuneHka no nATHOANJILHOM 1IKAJe
91-100 «OTIIMYHOY
81-90 «XOPOLIOY
61-80 «YIOBJIETBOPUTEIILHOY
MeHee 61 «HEYJOBJIETBOPUTEIHHO
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7. Y4eOHO-MeTOAUYeCKOe o0ecneyeHue U CHUIIIMHBI.
7.1. OcHOBHAas JMTEpPaTypa.

1. Muruna, O. A. MeTozbl M CPEACTBA IPOEKTUPOBAHKSA HHPOPMAIIMOHHBIX CHCTEM U
TEXHOJIOTHH [ DNEeKTPOHHBIN pecypc| : Kypc aekuuii / O. A. MuTuHa. — DIJIEKTPOH.
TEKCTOBBIE JJaHHBIE. — M. : MOCKOBCKasi TOCyAapCTBEHHAs aKaJIeMHUsl BOJTHOTO
TpaHcnopra, 2016. — 75 c. — 2227-8397. — Pexxum gocrymna:
http://www.iprbookshop.ru/65666.html

2. Kysbmun B.B. CoBpeMeHHbIE METOBI U CPEACTBA HOPMHUPOBAHHS M3MEPUTEIBHBIX
curHanoB B ACYTII [Dnexkrponnsiii pecypce] : yueonuk / B.B. Ky3smun, P.K.
Hypranues, A.A. lNaiiHy/uinHa. — DJEKTPOH. TEKCTOBbIE JaHHbIE. — KazaHb:
Kazanckuit HallmOHAIbHBIN UCCIIEI0BATEIBCKUI TEXHOJIOTHYECKUN YHUBEpCUTET, 2017.
— 276 c. — 978-5-7882-2223-3. — Pexum aocryna:
http://www.iprbookshop.ru/80248.html

3. Uewmun B.I1. BecipoBoanas ceTh c6opa U nepesadn H3MEPUTENLHON HHPOPMALMY B
ACYTII [OnexTponHBIii pecypc] : yueOHnoe nmocodue / B.I1. UBmmH. — DIeKTpoH.
TEeKCTOBBbIE NaHHble. — Ka3zanb: Ka3aHCKHI HAIMOHAIBHBIN MCCIIE0BATEIbCKAN
TEeXHOJOorn4eckuil yauusepeuret, 2016. — 240 c. — 978-5-7882-1848-9. — Pexum
nocryna: http://www.iprbookshop.ru/61960.html

4. Tunses C.H. ABToMaTH3aIUst TEXHOJIOTMYECKUX MPOLIECCOB [ DIEKTPOHHBIN pecypc] :
yueOHOe TocoOue JIJIsl CTY/IEHTOB BBICIINX YU€OHBIX 3aBEICHUN, 00yJaromuXcs 10
HarpasieHuto 35.03.06 «Arpounxenepus» / C.H. [Tunses, [I.H. Adonuues, B.A.
YepHUKOB. — DJEKTPOH. TEKCTOBBIE JaHHbIE. — BopoHex: BopoHexckuit
I'ocynapcreennsiii Arpapablil YHusepcutet uM. Mmneparopa Iletpa Ilepsoro, 2016.

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

5. Paukos, M. FO. ABroMatu3anys MPOM3BOJACTBA : YYEOHHK IS CPEIHETO
npodeccuonanbHoro oopazoanus / M. FO. PaukoB. — 2-e u3f., ucnp. u A0M. —
Mocksa : M3natensctBo FOpaiit, 2023. — 182 ¢. — (Ilpodeccuonansuoe
obpazoBanue). — ISBN 978-5-534-12973-1. — TekcT : 31€KTPOHHBIH //
ObpazoBarenbHas wiatdopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/517704

7.2. lonoiHUTEIBHAS JIUTEPATYpPA.
6. ®énopos A.D., Kyspmenko E.A. CucTeMbl yIpaBIeHHs. XAMHKO-TEXHOJIOTHYECKUMH

nporeccamu: yueoHoe nocodue.- Tomck: M3a-so TITY, 2011. - 224 c.

7. ®énopos A.®D., Ky3sbmenko E.A. CucreMsl yripaBiieHUs] XUMUKO-
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https://urait.ru/bcode/517704

TEXHOJIOTUYECKUMHU Tpolieccamu: yuebnoe nocodue.- Tomck: Uzn-so TITY, 20009. -
224 c.

8. Dénopos A.D., baxenos JI.A., Ky3ssmenko E.A. CucreMsl yrpaBieHUs XUMUKO-
TEXHOJIOTMYECKUMH Ipolieccamu. JlJabopaTtopHblil mpakTUKyM: yueOHOe mocooue. - 2-e

u3a., ucnp. u jpoi. - Tomck: U3n-po TITY, 2013. - 192 c.

9. Becnanos A.B., CHcTeMBI YIIPABIEHH XUMUKO-TEXHOJIOTMYECKMMH MTPOLIECCAMM:
yuebHuk i By30B / A. B. becnianos, H. U. Xaputonos - M: Akagemknura, 2007 - 690

C.

10.Becnanos, A.B., 3a1a4HuK [0 CHCTEMaM YIIPaBJIE€HHSA XUMUKO-TEXHOIOTUYECKUMHU
nporeccamu: yueoHoe mocooue s By30B / A.B. becnanos, H.U. XaputoHo.—

Mocksa: Axkagemkuura, 2005.—307 c.

11.KynakoB M.B. TexHOIOrMYECKHE U3MEPEHHS U IPUOOPHI ISt XUMUYECKUX TIPOU3BOJICTB:
yueOHuK 11 By30B / M.B.KynakoB.— 4—¢ u3., nepepad. u non.— [logomsck:

[Tpomusnar, 2008.- 424 c.

12.Bce o narunkax temneparypbl. UHGOpManMOHHBINA MOpTail. [DIeKTPOHHBIA pecypc]

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

13.9umuknoneaus ACY TII. [Dnekrponnsiii pecypc] URL: http://bookasutp.ru/Default.aspx
(mata obpamenus: 02.02.2014).

14 .MBanosa I''M. TennoTexHM4IEeCKHE N3MEPEHHUS U IPUOOPEI : YIEOHUK /IS BY30B /

Kysznenos H./I., Yuctsakos B.C. - M. : U3parensctBo MOU, 2005.-460c.

7.3. llepuoguyeckne U3I1aHusl.
Kypnanbsl: ABTOMaTn3anus 1 ynpasiieHHe, ABTOMaTHu3anys B IPOMBILUIEHHOCTH, ['opHOE n1€emo0,

ONEeKTPOHHAs IPOMBIIIIEHHOCTh, MUKpO3JIeKTpoHUKa, DnekTponuka HTb.

7.4 UnTepHeT-pecypcsl.
15.http://www.ozon.ru/context/catalog/id/1093535/ - Apromatuka. ACYTII

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

17 .https://techlib.org - DnexTpoHHas GUOIMOTEKA TEXHUYECKON JIUTEPATYPBI
18. http://www.derrick.ru - Ocnosbl moctpoenuss ACYTII B3pbIBOONACHBIX POU3BOICTB

19. http://www.knigka.info - Teopernueckue ocHoBbl noctpoenns ACYTII
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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=

20.http://tema.studentochka.ru/99583.html - XapakTepucTuka oTpaciy paspaboTKH U
BHeapeHusa ACYTII

7.5 Hepeqeﬂb HpO(l)eCCI/IOHaJILHbIX 0a3 JAHHBIX U I/IH(l)OpMaIII/IOHHO-Cl'lpaBO‘{HLIX CHUCTEM

21.http://www.diss.rsl.ru — DB]1 PI'B - DeKTpOHHBIE BEPCUH TIOJIHBIX TEKCTOB AUCCEPTALMII

u aBTopedeparoB u3 ¢ponaa Poccuiickoit rocy1apcTBeHHONW OMOJIMOTEKH

22 .http://www.scopus.com — Sciverse Scopus u3narenbcTa «nub3esup. Hayka n

TEeXHOJIOruW». PedepaTuBHas u aHanMTHUECKas 0a3a JaHHBIX
23.http://elibrary.ru — DnekTpoHHas GMOIMOTEKA HAYYHBIX ITyOIMKAIIUIA.

24 http://polpred.com — O630p CMU Poccuu u 3apy6exns. I10IHbIE TEKCTH + aHATMTHKA U3

600 n3nanuii o 53 orpacisiam

25 .https://www.gost.ru/portal/gost//home/standarts - degepanbHOE areHTCTBO 110

TCXHUYCCKOMY PETYIMPOBAHHUIO U MCTPOJIOTUN

26.http://www.consultant.ru/ - cipaBouHo-npaBoBas cucrema Koncynsrant [lnoc

7.6. MeToanyecKue yKa3aHUs K 3aHATHSAM.
277 . Xaxynos.B.A., Kapsikun A.T., Hlanosanos B.A. Opranusanus npoeKTHOM JeATENLHOCTH

yHu(UIMpOoBaHHBIE TPOEKTHI (MoaynH) - (YueOnoe mocobue ), KBI'Y. - Hampunk

2021r. 73 c.

28.Xakys0B B.A. MOHUTOPHHT U yIpaBleHHe aBTOMATU3MPOBAHHBIMHI CUCTEMAMH

(MeToaMuUecKue yka3aHus K jaboparopHeiM padoram), KBI'Y. - Hanbuuk 2014r. 14 c.

29.XaKy.TIOB B.A. Cpe,[[CTBa JAUCTAHIIUOHHOI'O MOHHUTOPHUHI'a aBTOMAaTU3UPOBAHHBIX
YHIpaBJIAOMUX CUCTEM (MCTO,Z[I/I‘-ICCKI/I YKa3aHud 110 MMPOBEACHUTO UCCIICAOBATCIIbCKUX

pab6or), KBI'Y. - Hanpunk 2014r. 22 c.

30.12. Xakynos B.A. YueOHo-BelurcuTeNbHas npakThka (MeToauyeckue yKa3aHus),

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

31.Xakynos.B.A., Kapskun A.T., Xakynos T.I'., Kymixosa M.IO. MeTtoauueckue ykazanus
K J1a0opaTopHbIM paboTaM «JIEKTPOHHBIE yCTpoiicTBa TexHu4eckux cuctem» KBI'Y. -

Hanpuynk 2017r. 23 c.

32.Xaxynos. B.A., Kapskun A.T., Kymxosa M.IO. Metoauueckue ykazanus K
nabopaTopHbIM paboTaM «METO/Ibl METPOJIOTHYECKOTO 00ECTIEYEH S B YIIPABJICHUH

Texanueckumu cucremammu» KbI'Y. - Hampuuk 20171, 23 c.

33.MeToauueckue yKazaHnus K JabOpaTOpHbIM 3aHaTHAM. Xakysos B.A., Kyamesa B.B.,
XatyxoBa /[.B. MoHUTOpUHT, aHATIN3 U yIIpaBJIeHUE OMOTEXHOJIOTHYECKUMHU
nporeccamu. Meroanueckue paspadotku, Hanpuuk, 2015, 29c¢.

27


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

— Pepaxrop usoopaxenuit AliveColors Business

8. MaTepuajibHO-TeXHUYECKOe o0ecnevyeHne JUCHMIIMHBI
— HpOFpaMMHaH CHUCTEMA 1A 06Hapy>KeHI/I}l TEKCTOBBIX 3aMMCTBOBAaHUI B y‘Ie6HI)IX 1 HAYYHBIX
paborax «Anrumaruar. Bys 4.0», Moaynbs OMCKa TEKCTOBBIX 3aMMCTBOBaHUH “O0beIMHEHHAS
kosutekimsg 2020»
— Cucrema ontuueckoro pacrnozHasanus Tekcra SETERE OCR g POJ] OC Cucrema
ontuueckoro pacnosHaBanus rekcta SETERE OCR nmns POJI OC

— Kaspersky Endpoint Security ms 6usneca — Crannaptabsiii Russian Edition

BEPCHUSL)

IMakeT oucuoro nporpammuoro odecrieuenust P7-Oduc.IIpodeccnonanphsiii ([leckronnas

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

[IporpaMMHBIii TaKeT BHYyTpUOpraHu3anoHHoro nHrpaneT-noprana DeskWork Enterprise
[Iporpamma apxuBarop 7zip,
Web Browser — Firefox.
[Iporpamma mnst MmogenupoBanus OuzHec-mpoueccoB ELMA

[Taker amst 06pabOTKH CTATHCTUYECKUX JaHHBIX R (programming language).
GNU Octave (GUI).

OOydeHue Mo AUCLMILIMHE OCYLIECTBIISIETCS B CHEIUATBHBIX MOMEIIEHUAX (ayAUTOPUSIX)

A IIPOBCACHUA 3aHITUN JIEKIIMOHHOI'O THIIA, 3aHATHH CCMHUHApPCKOI'0 THIIA, KYPCOBOTO

IMPOCKTUPOBAHUA

(BBIHOJ'IH CHUA  KYPCOBBIX

pabor),

TpyHnIoBbIX W HHAUWBHUAYAJIBbHBIX

KOHCYHBTaHHﬁ, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecraluu, a TaKXKC HMCIOTCA

INOMCIICHUA JJIA CaMOCTOSTEILHOMN pa6OTI)I " IOMCHICHUC U XPAHCHUA U HpO(bI/IJIaKTI/I‘-IGCKOFO

oOciy’)KuBaHUsl y4yeOHOro 00OpyHOBaHUS.

Ilomenienus

IS  CaMOCTOSTEIbHOM pa6 OTBI

OCHaIlICHBbI KOMHBIOTepHOﬁ TEXHUKOM C BO3MOKHOCTBIO MOAKIIOYEHHS K CETH "I/IHTepHeT" u

obecrieueHneM

JocTynia B DJIEKTPOHHYIO

MH(OPMALIMOHHO-00pa30BaTEeNIbHYI0  Cpeay

opranuzanuu. MarepraabHOe U IPOrpaMMHOE 00eCIieueHHe IPECTaBIeHO B Ta0INLE.

Tun Oo6opynoBanue u I[IporpammHoe odecnieuenne

ayuTOpHH, HHBEHTaphb

pacnosioKeHn ayAuTOpUH
e

YyeOnas 1. Ctomsl - 20 miT. Windows 7. Microsoft Office 2013 (Word, Excel,
aynuropus i | 2. Ctynbs — 21 mr. Access, PowerPoint u mp.)
MIPOBEICHUS 3. [Tepconanpnsie | [Iporpammer mmst padotel ¢ PDF (Acrobat Reader,
3aHATHI KOMIIbIOTEpPHI - 10 mIT. Sumatra PDF, stduviewer) (cBoOOIHOE
cemuHapckoro | 4. CereBoe 000pyn0oBaHHE | pacCIpPOCTPaHEHUE)
THIIA 103a | m1st KoMMyTanuu U foctyna B | ApxuBaTopsl(7zip, WinRaR) (cBOOOIHOE
ayn. Internet Cisco — 1 mir. pacnpocTpaHEHHE)
(YcnoBHbIi 5. Ilepenocusie | Delphi XE2 Professional Ne nunensum (License
HOMeEp Ne2; | yaupunuposannsie wmoxynu | Certificate Number) 207406
360004, Ha ocHoBe | Dev-C++ cBoOOAHAas HWHTErpUpOBaHHAs cpeja
Kabapauno- MHKPOKOHTPOJIEPOB (12 | pa3zpaboTku MPUITOKEHU I TSt SI3BIKOB
bankapckas mr.), aApyrux (12 mT.) | IpOorpaMMupOBaHUS C/C++. (cBOOO/HOE
PecnyOuuika, JJIEKTPOHHBIX WIH | pacIpOCTPaHEHHE)
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https://ruprogi.ru/software/r-project

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

ANEKTPOMEXAHUYECKUX
YCTPOMCTB  aBTOMAaTHU3aLIMH,
BU3yaJHM3alluu PE3yJbTaTOB,
MOHHUTOPUHIAa Ha  OCHOBE
M (pOBbIX, AQHAJIOTOBBIX
JTaTYNKOB U Jp., KOHKPETHAs
HOMEHKJIaTypa MOJyJIEH,
yCTaHaBJIMBAEMBIX B
ayJIUuTOpUH, 3aBUCHT OT
TeMbl 3aHATUNA. OOMEHHBIH
dhong CTEHIIOB u
YHU(DUITUPOBAHHBIX MOJYJIEH
Xpanutcs B aya. 114
(YcnoBublii  HOomep — Ne2;
360004, Kabapauno-
bankapckas Pecny6inuka,
r. Hanpuuk, yiL.
Yepnepiesckoro, A. 173) B
METaNTUYeCKOM IIKady, mox
3aMKOM M HCIIOJB3YIOTCSI BO
BpEMSI JIGKIIMOHHBIX 3aHSATHI.
6. I[IpoekTop.

7. HoyTOyK.

8. InTepakTrBHas JOCKa.
9. VYyeOHble CTEH[BI
YHU(DUITUPOBAHHBIX
MOAyJeH) Mg KOMIUIEKCHOM
OTNAJKU W  HCIBITAaHUH
MPOrpaMMHO-aIapaTHBIX
YTIPaBJISIONMX KOMIJIEKCOB.

(u3

Python 3.6 IDEPy Charm Professional Edition
ABIIIETCS OeCIIaTHBIM JUIs  00pa3oBaTEIbHBIX
yapexaeHui (CBOOOIHOE pacpoCcTpaHeHNe)
Cpena mns paspabotku ArduinolDE (cBobomHOE
pacrpocTpaHeHHe)

Ubuntu Jlnnensus GPL (cBOOOTHOE
pacnpoctpanenue). Lazarus (FreePascal) RAD
IDE(cB0o601HOE pacpocTpaHeHHE)

KOMITIAC-3D LT CAIIP nansa y4eOHBIX IieieH,
obnerueHHast Bepcusi IpoheCCUOHATBLHOM CUCTEMBI
KOMIIAC-3D. (cBoOomHOE pacmpocTpaHEHUE).
InkScape BekTOpHBIH TpadUyecKUil pemaKTop
(cB0OOIHOE pacpocTpaHeHUE)
3D-penaktop Blender
pacrpocTpaHeHHe)
Simple-Scada 2 oTkpeiTas Bepcus ¢ 0a30BBIM
(GyHKIIMOHATIOM, 64 Tera (cBoOOTHOE
pacrpocTpaHeHue)

Cpena pa3paboTku Uit MUKPOKOHTpoJuiepoB AVR
Studio (cBOOOHOE pacpocTpaHECHHE)

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

Cpena mst paspabotkn Arduino IDE (cBobGomnHOE
pacrpocTpaHeHHE)

OpenCV (cBOoOOMHOE pacmpocTpaHeHue).
Qt(cBoOOIHOE pacIpOCTpaHCHNUE)

(cBOOOIHOE

VYyebHast
ayIuTopus Ui
IIPOBECHUS
3aHATHI
JIEKIIUOHHOTO
THTIA 103a
ayn.
(YcmoBHbIi
HOMED Ne2;
360004,
Kabapauno-
bankapckas
Pecny6nuka,

r. Haypuuk, yo.
UepHsIleBCKOT
0, 1. 173)

1. Cronsr - 20 mr.

2. Ctynbst — 21 .

3. IlepconanbHble
KOMITbIOTEpHI - 10 mT.

4. CereBoe 00opynoBaHUE
JUIsL KOMMYTAallMM U JOCTYTIa B
Internet Cisco — 1 mir.

5. [IepenocHsie
YHU(DUIIUPOBaHHbIE MOJYJHU
Ha OCHOBE
MHUKPOKOHTPOJLIIEPOB (12
mr.), gapyrux (12 mr.)
AJEKTPOHHBIX 17001
INEKTPOMEXAHUYECKUX
YCTPOMCTB  aBTOMATHU3AIlUH,
BU3yaJIM3alluu PE3yJbTaTOB,

MOHUTOPHHTa Ha  OCHOBE
U (POBBIX, aHaAJIOTOBBIX
JTATYNKOB U JIp., KOHKpPETHAas
HOMEHKJIaTypa MOAyJEH,
YCTaHABIIMBAEMBIX B
ayJIuTOPHH, 3aBHCUT OT
TeMbl 3aHATHH. OOMEHHBIR

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

[Tporpammsel ans pabotsl ¢ PDF (Acrobat Reader,
Sumatra PDF, stduviewer) (cBoOOIHOE
pacnpocTpaHeHue)
Apxuatopsl(7zip,
pacmpocTpaHeHHE)
Delphi XE2 Professional Ne nunensuun (License
Certificate Number) 207406

Dev-C++ cBoOoaHass HWHTETPUPOBAHHAS Cpeaa
pa3paboTku MPUIIOKEHUN TUTS SI3BIKOB
IPOrpaMMHUPOBAHUS C/C++. (cBOOOHOE
pacnpocTpaHeHue)

Python 3.6 IDEPy Charm Professional Edition
SBISIETCS  OCCIUTATHBIM  JIJIT  00pa30BaTEIbHBIX
yupexIeHui (CBOOOIHOE pacpoCTpaHEHHE)
Cpena nnst paspabotku ArduinolDE (cBoGomHOE

WinRaR) (cBoOOIHOE

pacnpocTpaHeHue)
Ubuntu JInnensus GPL (cBoOOmHOE
pacnpoctpanenue). Lazarus (FreePascal) RAD

IDE(cB0601HOE pacmpocTpaHEeHHE)
KOMITAC-3D LT CAIIP gnst y4eOHBIX LeNeid,
obneryeHHast Bepcust MpoheCCUOHATLHOW CHCTEMBI
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dhonp CTEHIIOB u
YHU(DUITUPOBAHHBIX MOJYJIEH

Xpanutcs B aya. 114
(YcnoBublii  HOomep  Ne2;
360004, Kabapauno-
bankapckas Pecny6inuka,
r. Hanpuuk, yiIL.

YepHepimesckoro, A. 173) B
METaJNIMYeCKOM MIKady, mox
3aMKOM M HCIIOJIB3YIOTCSI BO
BpEMSI JIEKIIMOHHBIX 3aHSATHI.
6. I[IpoexTop.

7. HoytOyk.

8. InTepakTrBHas JOCKa.
9. VYvyeOHBIE CTEHIBI
YHU(DUITUPOBAHHBIX
MOJyJel) AJi1 KOMILJIEKCHOM
OTJHAJKHU 51 WCTIBITAHHUI
MIPOrpaMMHO-AMIMapaTHBIX
YIIPABJISIONINX KOMIICKCOB.

(u3

KOMIIAC-3D. (cBoOomHOE pacmpocTpaHEHHE).
InkScape BekTOpHBI TpauuecKuil penakTop
(cB0OOIHOE pacpocTpaHeHNe)
3D-penakrop Blender
pacrpocTpaHeHHe)
Simple-Scada 2 oTkpeiTas Bepcus ¢ 0a30BBIM
(G yHKIIMOHATIOM, 64 Tera (cBOOOIHOE
pacrpocTpaHeHue)

Cpena pa3paboTku 111 MUKPOKOHTpoJuiepoB AVR
Studio (cBoOOIHOE pacpocTpaHEHHE)

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

Cpena mns paspabotrku Arduino IDE (cBoGomnoe
pacrpocTpaHeHHe)

OpenCV (cBOOOIHOE pacrpocTpaHeHue).
Qt(cBOOOIHOE PACTIPOCTPAHCHHE).

(cBoOOIHOE

YueOHas
ayIUTOPHUS ISt
MIPOBECHUS
3aHATUN
KypCOBOTO
MIPOCKTUPOBAH
us 1036 ayn.
(YcmoBHbIit
HOMED Ne2;
360004,
KaGapnauno-
bankapckas
Pecny6nuka,

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

1. Cronbr - 20 mT.

2. Ctynbst — 21 .

3. [TepconanbHbIE
KOMIIbIOTEpPHI - 10 mT.

4. CeteBoe 000pyIOBaHHE
JUIsL KOMMYTAllUM U JJOCTYTIA B
Internet Cisco — 1 mr.

5. [IepenocHsie
YHU(PHUIIMPOBAHHBIE MOIYIH
Ha OCHOBE
MHUKPOKOHTPOJLIIEPOB (12
mr.), gapyrux (12 mr.)
3IEKTPOHHBIX WIH
ANEKTPOMEXAHUYECKUX
YCTPOMCTB  aBTOMATHU3AlUU,
BU3YyaJM3alluu PE3yJbTaTOB,
MOHUTOPMHIA Ha  OCHOBE
U (ppOBBIX, AHAJIOTOBBIX
JATYMKOB U JIp., KOHKpPETHas
HOMEHKJIaTypa MOJYJIEH,
yCTaHaBIMBAEMbIX B
ayJUTOpUH, 3aBUCHUT OT
TeMbl 3aHATUNA. OOMEHHBIH

bonx CTEH/IOB u
YHU(PUIUPOBAHHBIX MOMIYJEH
XpaHutcs B ayn. 114
(YcnoBubiit  HOMep  Ne2;
360004, Kabapnuno-
bankapckas PecniyOnuka,
r. Hanpuuk, YL

UYepnspimesckoro, A. 173) B
METaJUIMYECKOM HIKady, Mo
3aMKOM M HCIIOJIB3YIOTCSI BO

Windows 7. Microsoft Office 2013 (Word, Excel,
Access, PowerPoint u mp.)
ITporpammer mis pa6otel ¢ PDF (Acrobat Reader,

Sumatra PDF, stduviewer) (cBOOOIHOE
pacrnpocTpaHeHHE)
Apxuartopsl(7zip, WinRaR) (cBOOOIIHOE
pacrnpocTpaHeHHE)

Delphi XE2 Professional Ne muuensuu (License
Certificate Number) 207406
Dev-C++ cBoOoaHass WHTETpUPOBAHHAS cpeaa

pa3paboTKu MPUIIOKEHUH IS S3BIKOB
IPOrpaMMHUPOBAHHUS C/C++. (cBOOOHOE
pacrpocTpaHeHue)

Python 3.6 IDEPy Charm Professional Edition
ABNsieTcd  OecIUlaTHBIM sl 00pa3oBaTelbHbIX
yapexaeHui (CB000HOE pacpocTpaHeHNe)

Cpena s paspabotrku ArduinolDE (cBoGomgHOe

pacrpocTpaHeHue)
Ubuntu JluneH3us GPL (cBoOOIHOE
pactpoctpanenue). Lazarus (FreePascal) RAD

IDE(cB0601HOE pacpocTpaHeHHE)

KOMITAC-3D LT CAIIP nansa y4eOHBIX Iieiew,
obnerueHHast Bepcusi IpoheCCUOHATBLHOM CUCTEMBI
KOMIITAC-3D. (cBoOomHOE pacmpOCTpaHEHUE).
InkScape BexkTOopHBIN TpaduUeCKUid  pegaKTop
(cBOOOTHOE pacTpoCTpaHEHHE)

3D-penakTop Blender (cBoOOIHOE
pacrpocTpaHeHue)
Simple-Scada 2 oTkpeiTas Bepcus ¢ 0a30BBIM
(byHKIHOHATIOM, 64 Tera (cBoboaHOE
pacrpocTpaHeHue)

Cpena pa3paboTku A MUKPOKOHTposuiepoB AVR
Studio (cBOOOIHOE paCTIPOCTPAHECHHE)
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BpeMS JIEKIIMOHHBIX 3aHATHI.
6.YueOubie  creHasl (U3
YHU(DUIIUPOBAHHBIX
MOAyJeH) i KOMIUICKCHOM
OTNAJKU W HCIBITAaHUH
MIPOrPaMMHO-AIITAPATHBIX
YIPaBISIOUUX KOMILJIEKCOB.

MasterSCADA 3.X RT32 - GecrutatHas SCADA
Ha 32 To4KH (CBOOOTHOE pacpoCTpaHEHHE)

Cpena pa3paboTKu FLProg (cBoOOIHOE
pacrpocTpaHeHue)
[Tponyktet MICROCOFT (Desktop Education

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

[Iporpamma FluidSim paspaborana KomIaHueH
FestoDidactic (cBo6ogHOE pacnpocTpaHeHuE)
Mmuoro npoxoaHoii accembiep FASM (cBoboaHoe
pacnpocTpaHeHue)

P-CAD cucTeMa  aBTOMAaTU3UPOBAHHOIO
npoekTupoBanus ekTpoHuku (EDA) (cBoGomHoe
pacrpocTpaHeHHe)

[Iporpamma 11  aHAJIOTOBOTO M IIH(PPOBOTO
MOJICIIMPOBAHUS DJICKTPUYCCKUX M DJICKTPOHHBIX
neneil Micro-Cap (cBoOoHOE pacrpoCTpaHeHHE)
CASE-cpencrtBa aBTOMATU3HPOBAHHOTO
NPOCKTHPOBAHUSA, MOACTUPOBAHUA W  aHaU3a
koMmmbroTepHbIx ceteld NetCracker 4.1 (cBoboaHoe
pacnpoctpanenue). Star UML penaktop nuarpamm
(cBoOOIHOE pacpocTpaHeHUe)

Python 3.6 IDE PyCharmProfessionalEdition
SBISICTCS  OECIUTATHBIM  JIUIsi  00pa30oBaTeIbHBIX
yUpexKIeHUH (CBOOOTHOE pacIpOCTPaHEHUE)
NetworkNotepad mnporpamma s COCTaBJICHHS
CETEBBIX JAMarpamm (CBOOOIHOE PacpOCTPaHCHHUE)
DiagramDesigner (cBoOOgHOE pacmpOCTpaHEHHE).
CiscoPacketTracer 6ecrinaTtHast Bepcusi (CBOOOIHOE

pacrpocTpaHeHue)
OpNet IT GuruAcademicEdition OGecruiatHas
aKageMuJecKas BepCHUs (cBoOOIHOE
pacmpocTpaHeHHE)

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

Cpena s paspabotku Arduino IDE (cBoGomnoe
pacrpocTpaHeHue)

OpenCV (cBoboaHOE pacrpocTpaHeHue).
Qt(cBoOOIHOE pacTIpOCTpaHEHUE)
DeductorStudioAcademic 53 SIBIISIETCS
OecriaTHBIM JUIsI 00pa30BaTENbHBIX YUPEKICHUN
(cBOOOTHOE pacpoCTpaHEHUE)

StrawberryProlog (cBo601HOE pactipocTpaHeHHE)
MagicPlotStudent (cBoOOAHOE pacmpoOCTpaHEHUE).
Terminal (cBOG0THOE pacpoCTpaHEHUE)
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9. OCo0eHHOCTH OpPraHM3anuu 00Pa30BaTeJIbHOI0 MPOLECcCca JJIsi HHBAJIUIO0B M JIMII €
OrpaHMYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

JUis CTYyNeHTOB € OrpaHUYEHHBIMH BO3MOKHOCTSIMHM 37I0POBbSl CO3/aHbI CIIELUAJIbHBIE
yCIOBHSA Ul TOJIydeHHs o0pa3oBaHMsA. B LensX AOCTYNMHOCTH IOJIyY€HHsl BBICIIErO
o0pa3oBaHus MO 00pa3oBaTEIbHBIM MPOrpaMMaM HMHBAJIHIAMHU U JHIAMH C OTPAaHMYCHHBIMH
BO3MOXXHOCTSIMH 3/I0POBbsI YHUBEPCUTETOM 00€CIIeUNBACTCS:

1. AnprepHatuBHas Bepcus odunuansHoro caiita B cetn «MHTepHeT» ans
CJ1a00BUIAIINX

2. JIns MHBAJIMJIOB ¢ HApYUIEHUAMH 3peHus (caaboBUIsALINE, CIETbIE)

- TIPUCYTCTBHE ACCHCTEHTA, OKA3bIBAIOLIETO OOYYaIOLIEMYCS HEOOXOIUMYIO IMOMOIIb,
nyOIMpoBaHUE BCIYX CIPaBOYHON WHGOpPMAIMK O pPACIHUCAHUM Y4YeOHBIX 3aHATHH;, HaIUuyue
CPEACTB JUIsl YCWIEHUS OCTATOYHOI'O 3peHUs, OpaijeBCKOW KOMIBIOTEPHOW TEXHMKH,
BUJICOYBEIMUUTENCH, MporpaMM HEBHU3YaJIbHOTO JIOCTyNa K MH(opManuu, Mporpamm-
CHHTE3aTOPOB PEYH U JPYruX TEXHUUYECKHX CPEICTB MpHeMa-Niepeaadn yueOHo! nHpopMauy B
JOCTYIHBIX (OpPMaXx JUIst CTYJICHTOB C HApYIICHUSMH 3pEHHS,;

- 3aJIaHMs U1 BBITIOJIHEHHS HA K3aMEHE 3aUUThIBAIOTCS ACCUCTEHTOM;

- IHCbMEHHbIE 3aJaHMs BBINOJHAIOTCA HAa Oymare, HaJUKTOBBIBAIOTCS ACCHUCTEHTY
o0ydJaronmmcs;

3.In WHBaJIMAOB W JIMI[ C OTPaHUYECHHBIMH BO3MOXKHOCTSMH 3JIOPOBBSI TIO CIIyXYy
(cnabocaplmiamniye, Tayxue):

- Ha 3a4eTe/7K3aMeHe NMPUCYTCTBYET aCCHUCTEHT, OKa3bIBAIOIINN CTYIEHTY HEOOXOAUMYIO
TEXHUYECKYI0 TOMOIIb C YYE€TOM WHIUBUAYAJIBHBIX OCOOCHHOCTEH (OH TIOMOTAaeT 3aHSTh
pabouee MecTo, MepeBUTATHCS, IPOYNUTATh U OPOPMHTD 33aHUE, B TOM YHCJIE 3alTUCHIBAs TTOM
JTUKTOBKY);

- 3a4eT/3K3aMEH IPOBOJUTCS B MUCbMEHHOMU (hopMe;

4. Jlnsg MHBAIMAOB W JIMI[ C OTPAaHHMYEHHBIMH BO3MOKHOCTSIMHU 370POBBS, MMEIOIINX
HapYyIICHUST OTIOPHO-JIBUTATEILHOTO arapara, CO3JaHbl MaTepUalTbHO-TEXHUYECKHE YCIOBHUS
o0ecreuynBaroIe BO3MOXKHOCTh OECHpPENnsATCTBEHHOro JO0CTyHa OOydarolmMxcsi B y4deOHbIe
MOMEIIEeHUs, OOBEKTY NHUTAaHUs, TyaleTHble W Jpyrue MOMEIICHUS YHHMBEPCHTETa, a TaKkKe
npeObIBaHMS B YKa3aHHBIX MMOMEMICHUSX (HATMYNE PACHIMPEHHBIX TBEPHBIX MTPOEMOB, TOPYUHEH
U IPYTUX MPUCTOCOOTIEHHUIN).

- TNHUCBMEHHBIC 3a/1aHUS BBIOJHAIOTCS HAa KOMIIBIOTEpE CO CHEHUAIU3UPOBAHHBIM
IPOTrpaMMHBIM 00eCTieYeHHEeM MIIM HaIMKTOBBIBAIOTCS] ACCUCTEHTY;

- TIO YKEJIaHUWIO CTY/ICHTA SK3aMEH MPOBOJMUTCS B YCTHOU (hopme.

32



OOyuaromiyecs U3 YUCIa JIMI ¢ OTPAHUYCHHBIMHA BO3MOKHOCTSIMHU 3/J0POBbsI 00eCTIeueHbI
AIIEKTPOHHBIMU 00pa30BaTENIbHBIMU pecypcaMu B (GopMax, aAanTUPOBAHHBIX K OTPaHUYCHUSM

HX 310POBbA.

10. JIucT u3mMeHeHuH (10NOJTHEHMI).
B pabouyro mOporpaMmy IO JucHHMIUIMHE <«MeToapl M CpPeICTBa aBTOMAaTHYECKOTO

AQHAIUTUYECKOTO KOHTPOJS [UIS YIpPaBIEHUS B TEXHMYECKHUX CHCTEMax» I10 HampaBICHHUIO
noaroroBku 27.04.04 VnopaBinenue B TexHUuYeckux cucrtemax. I[Iporpamma: YmnpasieHnue u

ABTOMATH3AIHS TEXHOJOTHIECKUX MPOIIECCOB U MPOU3BOJACTB Ha 2023— 2024 yueOHbIH TO.

No | Dnement (mynkT) PITJI [Tepeuenn BHOCUMBIX | [Iprumeuanue
/1 W3MEHEHUH
(moroTHEHUH)

OO6cyxneHa u peKoMeHJ0BaHa Ha 3aceanuu kadenpsl  MHPOpMAMOHHBIX TEXHOJIOTUN B
VIOPAaBICHUN TEXHUYESCKUMHU CHCTEMaMU

HaMMEHOBaHHE Kadeapbl

poTokoJ Ne OT « » 2023 r.
3aBeayromuit kadenpoit B.A. XakynoB

MOINUCH pacunpoBKa MOAMHCH naTta
CornacoBaHo:

3aBeAyIONIHI OTEIOM KOMIUIEKTOBaHUS
Hay4HOU
OuOIMOTEKH

JMYHAs TONICh paciudpoBKa HOAMKCH Jata

*[Ipumedanue: npu BHeCeHUH n3MeHeHui B 11.7.1.PI1J]
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