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1. Heasb, 320a4M U IVIAHUPYEMbIE Pe3yJIbTATHI 00y4EeHHU M0 JMCHHUILIMHE

[lenpr0  OUCHMIUIMHBI ~ SBJIAETCS  O3HAKOMJIEHHE CTYIEHTOB C  OCHOBaMH
MPOEKTUPOBAHUS HH(DOPMAMOHHO-YIPABISAIOUIUX CUCTEM, OBJAJCHUE HMH METOAaMH
MOCTPOEHUS! (PYHKIMOHAIBHBIX YCTPOMCTB M CHUCTEM KOHTPOJIA, PEryJUpOBaHUSA M
VIOPABJICHUS TEXHOJIOTMYECKUMHU OOBEKTaMH M CUCTEMaMU, MPUOOPETEHUE CTYAECHTAMH
HAaBBIKOB I10 MPOEKTUPOBAHUIO CHUCTEM YIPABIEHUS M ABTOMATU3ALMU, U3YYEHHE OCHOB
MIPOCKTUPOBAHMS  YHPABISAIOMIMX CUCTEM, METOJOB NPOEKTUPOBAHUS KOMIIOHEHTOB
ABTOMAaTU3UPOBAHHBIX CUCTEM.

3aayaMu JUCLUILIMHBI SIBJISIOTCS:

- U3yYUTh POSKTUPOBAHUE MHPOPMAITMOHHO-YTIPABIISIIONIUX CUCTEM;

- U3YYUTh METOJIbI MPOEKTUPOBAHUS KOMIIOHEHTOB MH(OPMAIIMOHHO-YIIPABIISIONIUX
CHUCTEM;

Komnerennuu u uHIUKaTOphl, HopMUpyEMBIE Y O0YyHAIOIITUXCS
Konx 1 HamMeHoBaHHE KOMITETCHIIUH Ko u HanMeHOBaHWE WHIMKATOpa
OIIK-2.  Cnocoben  QopmynupoBaTh
3agaun npodeccronanbHoi AestenbHoctu | OIMK-2.2. BnageeT HaBbIKaMU TOCTAaHOBKH

Ha  OCHOBE  3HaHUH, npopUIBHBIX | 337124 MPOo(ECCHOHANTBHOM JIEITEIbHOCTH Ha
paszeson MaTeMaTUYECKUX U | OCHOBE 3HaHMK, MPOPUIBHBIX pa3JelioB
€CTEeCTBEHHOHAYYHBIX JTUCHIUIUIMH | €CTECTBEHHOHAYYHBIX JUCITUTIINH
(Monyneit)
OIIK-3. Cnoco0en HCII0JIb30BaTh

OIIK-3.2. Bimaneer HaBBIKAMHU KOMILJIECHOTO
dbyHIaMeHTaIbHbIE 3HAHMS U1 PEIICHUS

noaxoAaa K (OpMYJIHUPOBAHMIO U aHAIU3Y
0a30BbBIX 3aja4 yIpaBICHUS B

0a30BBIX 3a7a4 YIpaBIEHUS C LEJbIO
TEXHUYECKUX CUCTEMAX C LIEBIO .

COBEPIIICHCTBOBAHUS npodecCHOHATLHON
COBEPIIICHCTBOBAHUS B

. JEATEbHOCTU
npodeccuoHaIbHOM IeITeTbHOCTH

OIIK-4. Crioco6en ocymectBiaTh oreHKy | OIIK-4.2. CiocoOGeH OCyIIeCTBISITh OIEHKY
3O PEKTUBHOCTH  CUCTEM  ymOpaBieHUs, | 3PHEKTUBHOCTH CHUCTEM YIPaBIEHUS, C
pa3paboTaHHBIX Ha OCHOBE | IPUMEHEHUEM COOTBETCTBYIOIIETO
MaTeMaTHYECKUX METOIOB MaTEMaTHYECKOTO amnmnapara

2. Mecto nucuuiminHbl B ctpykrype OII

[IpeamecTByromue TUCHUIUIMHBL (MOYIH), npaktuku, HUP, op.

[MudpoBass TexHWKA W DJICKTPOHHWKA; MeETpOJorus, CTaHAAPTHU3ALHS u
ceprudukanys; OCHOBB HH(GOPMAIIMOHHO-YIIPABIISIONINX CHCTEM;

[Tocnenyromnue qTucUIIMHbl (MOynu), npaktuku, HUP, ap.

ABTOMAaTU3UPOBAHHbBIE WH(OPMAITMOHHO-YIIPABIISIOIIHE CHCTEMBI;
[IpousBojicTBEHHAs MpakTHKa (MpPEeAJUILUIOMHAsl MPaKTUKa); BbINoTHEHUEe, MOATrOTOBKA K
MpoleAype 3allUThl U 3alIUTa BBITYCKHOW KBATM(PUKAITMOHHOMN pabOTHI.

3. CTpyKTYpa u cofiepkaHue TUCUUILIUHBI

3.1. CTpykTypa IMCUMILINHBI

J1st ouHol popMbl 00yUeHUs



Bcero | Beero |Cemectp
3E 4acoB 7

Bun yueOHo paboThl

OBLIAS TPYJOEMKOCTb JUCLUIUINHLL | 4 144 | 144

KOHTAKTHAS PABOTA 50 50
AYJUTOPHAA PABOTA 50 50
Jlexuuu 16 16
[IpakTuyeckue (CEMUHAPCKUE) 3aHATUS 18 18
JlaGopatopHbie pabOThI 16 16
CAMOCTOSTEJIBHAS PABOTA 58 58
OBYYAIOHIET'OCA

[IpopaboTtka yuebHOrO MaTepuaia

KypcoBoii mpoekr - -

KypcoBas pabora - -
[TonroToBka K MpOMEXyTOYHON aTTECTAIIUU 36 36

[TPOMEXYTOYHAA ATTECTALIUA C) C)

3.2. Conepxkanue IUCHMILUIMHBI, CTPYKTYPHMPOBAHHOE MO pa3iejaM U BHAAM
3aHATHH

7 cemecTp
Paznensr Pacnipenenenue ®op | MHaekchl HHAUKATOPOB
JTACHUITINHBI @ TPYIOEMKOCTH MBI U bopMupyeMbIX
9 | mo BuAaM y4eOHOH | BUI KOMIIETEHIINH
E paboTEl | KOHT
gl ¢l &l =
2| 8| 5| B
1. Beenenne. Cuctemuniii | 26 | 4 | 4 | 4 14 | TKl1
MOJXO. K OIIK-2.2, 3
MIPOCKTHPOBAHHIO
2. Crtpykryphbie, | 28 | 4 | 4 | 6 | 16 | TK2
(byHKIIMOHATBHBIE, OIlK-2.2,3,VY,B
NPUHIHUIHAAIBHBIE CXEMBI. OIIK-3.2,B
Cxembl BHEIITHUX OIIK-4.2,V,B
ITPOBOJIOK.
3. Yenosexko-mammuubiii | 26 | 4 | 4 | 4 | 14 | TK3
uHTEpdEic B OIIK-2.2, 3,¥Y
aBTOMATHU3UPOBAHHBIX OIIK-3.2, ¥V
chCcTEMax
4. 3ammra mpubopoB m| 26 | 4 | 4 | 4 | 14 | TK4 OIK-3.2, 3V
CPEICTB aBTOMATH3AIINH
DK3aMeH 36 oM
HUTOTI'O 144116 | 16 | 18 | 58




3.3. Coneprxanue TUCUUILTHHBI

Paspnen 1. Beenenue. CucreMHbIN MOAXO0 K NPOCKTHPOBAHUIO ABTOMATU3UPOBAHHBIX
cuctem (AC)

Tema 1.1. IlpoekTrpoBaHue KaK MPOIECC YIPABICHUS C 0OPATHON CBS3BIO.
Tema 1.2. OpraHnszanus NPOEKTHUPOBAHUS AaBTOMATHU3WPOBAHHBIX CHUCTEM YIIPABIICHUS
TexHoJiorndeckumu npoueccamu (ACYTII).

Paznea 2. CTpykTypHBIe, DyHKIHOHAIbHbIC, IPUHUUNUAJBbHBIE cXeMbl. CXeMbl
BHEIIHNX NMPOBOJOK.

Tema 2.1. CtpykTypa ynpasineHnusi. LleHTpanru30BaHHbIE U PACTIPEICICHHBIE CUCTEMBI
ynpasieHuss. CTpyKTypHBIE CXEMBI CUCTEM MU3MEPEHHUS], YIIPABJIEHUS U aBTOMATU3ALINH.
CrtpykTypHble cxeMbl komiuiekca Texuuueckux cpeact (KTC) ACYTIL. CereBbie
ACYTIIL OOuue nousitusi. OCHOBHbBIE XapaKTEPUCTUKU POMBIIIUICHHBIX CETEH.

Tema 2.2. CxeMbl BHEIIHUX JIEKTPUUYECKUX U TPYOHBIX MPOBOJIOK

Tewma 2.3. IIpoekTHpOBaHUE BOJTOKOHHO- ONITHYECKUX JIMHUI CBA3U

Pa3pnen 3. YenoBeko-MalIMHHBINA HHTEpP(eiic B ABTOMATU3UPOBAHHBIX CHCTEMAaX

Tema 3.1. Pa3zpabotka yenoeko-maruaaoro (HMI) unrepdetica 8 AC. SCADA-cucTembl.

Tema 3.2. OGecnieyeHne HEOOXOIUMOTO MHUKPOKIMMATa B AJIEKTPOTEXHUYECKUX MIKadax
ABTOMAaTU3UPOBAHHBIX CUCTEM.

Tewma 3.3. KoMmoHOBKA LIEHTPAJIBHBIX IIUTOB U MyJIHTOB.

Tema 3.4. B3pbiBo- u moxkapo06e30macHble TEXHOJIOTUH B aBTOMATH3alUH TEXHOJIOTHUECKUX
IIPOLIECCOB ¥ TPOU3BOJICTB.

Tema 3.5. 3amuTHbIe YCTPONUCTBA JJI1 CUTHAIBHBIX JIMHUA

Pa3nen 4. 3ammra npudopoB U CPpeACTB ABTOMATH3ALMHA

Tewma 4.1. 3a3emieHue 1 3aHyJICHUE B 3JIEKTPOYCTAHOBKA X CUCTEM aBTOMAaTU3alMHU

Tema 4.2. TunoBele peneHus 3a/1a4 aBTOMATH3AIMU TEXHOJIOTUYECKUX TPOIECCOB

Tema 4.4. Pacnpenenennbie  Mukpomnponeccopusie  ACYTII  ans  HacocHBIX,
KOMITPECCOPHBIX, KOTEIBHBIX, TYpOO - U KOTJIOArperaTon

3.4. TeMaTH4YeCKHUIl IVIAH MPAKTHYECKUX 3aHATHIA

Tema 1. CxemMbl BHEHNIHUX OJEKTPUYECKUX U TPYOHBIX NpoBOAOK. I[IpaBmma
BbIMONTHEHUA. [IpoBOJKHM cHUCTeM aBTOMAaTH3AIMH. DIEKTpUYECKHe MpoBoAkH. OOmue
nosiokeHusi. CrocoObl BBIMIOTHEHHS AJIEKTPOMPOBOJIOK. BriOOp TpOBOMOB U Kabenei.
VYcoBHs COBMECTHOM MPOKJIAJKHU LENEN Pa3INYHOTO HA3HAUYCHUS.

Tema 2. OcOOEHHOCTH TPOCKTUPOBAHHS BOJOKOHHO-ONMTUYECKUX JIMHUWA CBS3U.
Bunpl coequnennii ontrnaeckux kabdenei. [Ipokmaaka onTuaeckux Kademnei.

Tema 3. SCADA-cuctemsl pazpabotku denoeko-mamuaHoro (HMI) untepdeiica B
AC.

Tema 4. KomIoHOBKa IIEHTpPadbHBIX IIIUTOB H IMYJIbTOB. ApPXUTEKTYypHO-
XyIO)KECTBEHHbIE W  WH)XXEHEPHO-TEXHUYECKHE  PEIICHUS MNYHKTOB  YIPABJICHUS.
Komdoprtasie ycnoBus. MHxkeHEepHO-TEXHUUECKHE TPEOOBAHUS K TYHKTAM YIPaBJICHUS.

Tema 5. B3peiBo- u mnoxapoOe3onacHble TEXHOJOTMM B  aBTOMAaTHU3AIUU
TEXHOJIOTHYECKUX MPOIECCOB U Mpou3BOACTB. Kitaccudukaius B3pbIBO-HU MOXKAPOOMACHBIX
30H. Knaccuduxkanus B3peiBoonacHbIx cMmeceil. OCHOBHBIE BUbI B3PbIBO3AIIUTHI.



Tema 6. 3a3zemieHHe U 3aHYJEHUE B DJIEKTPOYCTAHOBKAaX CHUCTEM aBTOMATHU3ALUU.
lanbBaHWYECKH W30JIMPOBAHHBIE

3aH_II/ITHBI€ YCTpOfICTBa A4 CHUI'HAaJIbHBIX JIMHUM.

CHUT'HAJIbHBIC

oernmm ¢

3AIIUTHBIMA  yCTPOMCTBaMU.

3aMeHa

ABTOMATHUYCCKOI'0O YIIpaBJICHUA 0e3 OTKJIIOYECHHUS TUTaHMS.

Tema 7. OCHOBHBIE TOHSATHS MO 3AIIUTE JIIOJEH OT MOPAXKEHHS AIEKTPUUYECKUM

TOKOM, UCTIOJIB3yeMBIX B «IIpaBunax yCTpOMCTBa 3IEKTPOYCTAHOBOK)
Tema 8. TunoBsie penieHus 3a7ja4 ABTOMAaTU3aI[UU TEXHOJIOTHYECKUX MPOIIECCOB

Tema

9.

Pacnipenenennsie

MUKpPOIPOLIECCOPHBIE

KOMITIPECCOPHBIX, KOTEIBHBIX, TYpOO- U KOTJIOArPeraTos.

3.5. TemaTu4ecKuil IJIaH J1a0OPaTOPHBIX padoT

1.
2.

UHCTPYMEHTOB» (4 yaca).

3. Tloctpoenue

Ha

IIJIOCKOCTH

yeprexa

OyHKIMOHAJIbHAS CXeMa aBToMaTu3anumn» (4 gaca).

4.

3.6. KypcoBoii npoexT
JlauHbIi BUJT pabOTHI HE MPEYCMOTPEH YUEOHBIM TIJIaHOM

B

[lIkama OLOCHKH PC3YyJIbTATOB 06y‘{€HI/ISI 1O ANCHUIIIIMHC:

9JICMCHTOB

ACVYTII nnsa

COOTBCTCTBHUU

«OCHOBHBIE BO3MOXKHOCTH nporpammuoro npoaykra AutoCAD 2004 (4 gaca).
«Hactpoiika mporpammer AUtOCAD 1o 3ampocy mosibp30BaTels: ONIUU; TaHelb

C

«ITocTpoeHue yepTexa ¢ HaHeceHueM pa3MmepoB. [lnan momenienus» (4 yaca).

YpoBenb chopMHUPOBAHHOCTH KOMIIETEHLIUN
Kon (MHIMKAaTOpa TOCTHYKCHUST KOMITETEHIINH )
WHJIMKA | 3arIaHupOBaH
Kon . o o
Topa HBIE Bricoknii Cpenuunit Hwuxe cpennero Huzkni
KOMIIe
OCTHXK | Ppe3Y/IbTaThl
TEHIA a pesy I1Ikana oreHNBaHUI
eHUS 00y4eHUS
u YIIOBJIET- HEYJIOBJIET-
KOMIIET |10 TUCIUIUINHE OTJINYHO XOpOLIO
BOPUTEIHHO BOPUTEIHHO
SHITNH
3a4TEHO HE 3a4YTEHO
3Hatb
3a/1aun Cpobonno u B |[locrarouno  |I[Lnoxo omu- He 3naet 3amauun
npodeccroHal |MOJTHOM 00BEME|MOIHO 3HACT  [ChIBAeT 33Jaull  |mpodeccuoHab
bHOI OTIHCHIBAET 3a/1a4u npodeccuonans [Hoi
NEeSITENLHOCTH (33124 npodeccruonan [Hoi JESITEIbBHOCTH
Ha OCHOBe|mpodeccroHab bHOM JESITeIbHOCTH  [Ha OCHOBE
3HAHUH, 150071 NEeSITEeIbHOCTH  [Ha OCHOBE 3HAHUH,
OIIK- |OIIK- |npoduipHBIX |AEATENBHOCTH |HA OCHOBE 3HAHUM, pO(UIBHBIX
2 2.2 pasnenos Ha OCHOBE 3HaHWH, npoWIBHBIX  |pa3zesioB
€CTECTBECHHOHA (3HAHMI, npo(WIbHBIX  |pa3esnoB €CTECTBEHHOHAY
YUHBIX npoWIBbHBIX  [pa3/ienoB €CTECTBEHHOHAY [4HBIX
JUCLMIUINH pas3nenos €CTECTBEHHOHA |YHBIX JUCIUTLIAH
€CTECTBEHHOHA |Y4YHBIX TUCIUTLIAH
YUHBIX TUCTIUTLIAH
JVICITUTLITAH
Ymernb

CHCTCMBI

HACOCHBIX,

pa3zMepamu.




IIPUMEHSIET MPUMEHSIET IPUMEHSIET Ciabo He ymeer
3a/1a4uu 3a/1a4uu 3a1auu IpUMEHSIET PUMEHSTh
npodeccruonan |mpodeccuoHan [mpodeccuoHaln (3amadn 3aa9n
BHOU bHOU BHOM npodeccruonals |mpodeccHoHab
JEATENBbHOCTH  |AEATEIBHOCTU |ICSATEIBHOCTH [HOM HOU
Ha OCHOBE[Ha OCHOBE Ha OCHOBE NeSITENbHOCTH  [eITEeTbHOCTH Ha
3HAHHH, 3HAHMH, 3HAHMH, Ha OCHOBE OCHOBE 3HAHHUH,
npoQWIBHEIX  |[IPOQWIBHBIX  |MPOQUIBHBIX  [3HAHUH, IPOPUIBHBIX
paszzeion paszzeiioB pazzeson npoUIbHBIX  [pa3nenoB
€CTECTBEHHOHA |€CTECTBEHHOHA |€CTECTBEHHOHA [pa3zeioB €CTECTBEHHOHAY
YUHBIX YUHBIX YUHBIX €CTeCTBEHHOHA [4HBIX
TMCLUTUIAH JMCUUIUIAH 0€3 | IUCIUILINH, YUHBIX JTVCIUTUTHH
o1nOoK JOITyCKaeT JMCLIUTUIHH,
HE3HAYNTENIbHBI | IOTyCKaeT
€ omuOKn OIHMOKHU
Baanern
Brmaneer CB006OIHO Hocrarouno |Cmabo He Bnaneer
HaBBIKAMH HaBBIKAMH TIOJTHO HaBBIKAMU HaBBIKAMHA
MOCTaHOBKH MMOCTAaHOBKH  |HABBIKAMH MOCTaHOBKH MTOCTAHOBKH
3a/a4 3a/a4 MOCTAHOBKU  |3a7a4 3aj1a4
npodeccruoHain |rmpodeccuoHan |3agay npodeccruoHanp |npodeccuoHanb
BHOU BHOU npodeccruonan |Hoi HOU
JESTeTbHOCTH |AEATEIIEHOCTH |bHOU NeSITeTbHOCTH Ha [[eITeTbHOCTH Ha
Ha OCHOBE|Ha OCHOBE JIeSITETbHOCTH (OCHOBE 3HAHUM, |OCHOBE 3HAHUU,
3HaHUH, 3HaHUH, Ha OCHOBE pOoPUITBHBIX POPUIBHBIX
npodUIBHBIX  |MPO(HMIBHBIX [3HAHWH, pasnenoB paszenoB
paszaenon pazaenon NpOo(UIBHBIX |€CTECTBEHHOHAY [€CTECTBEHHOHAY
€CTECTBEHHOHA |€CTECTBEHHOHA [pa3esioB YHBIX YHBIX
YUHBIX YUHBIX €CTECTBEHHOHA | AIUCLIUTIIINH JTUCIUIINH
JTUCLUIUIAH JTUCLUIUIAH YUHBIX
JTUCLUIUIAH
3Hatb
komIuiecHbli  [CBoGoaHo M B [[loctatouno  |IInoxo onm- He 3Haer
MOAXO0]T K|IOJTHOM 00BEME|IOTHO 3HACT  [ChIBAET KOMILJICCHBII
(hopMynupoOBaH [ONKCHIBAET KOMIUIECHBIN  |KOMILJIECHBII MOAX0J K
W0 U aHAIMU3Y|KOMIUIECHBIH  [MOAXOJ K MOJAXO0J K dbopmynupoBan
0a30BBIX 3a7a4(MOaX0[a K dbopMynupoBaH |(OpMyTUPOBAHHU [IO U AaHATTU3Y
yrnpaBieHus c¢|(pOpMyIUPOBAH (MO U aHAIHM3Y (IO U aHATH3Y 0a30BBIX 33124
LETbI0 UIO U aHaNM3y |0a30BbIX 3a/1a4 |0a30BbIX 3a/1a4  |yIpaBICHUS C
[1K-3 |[IK-3.2 |coBepiueHCTBO |0a30BbIX 3a/1a4 |yIpaBICHUS C |yIpPaBICHUS C  [LEIbIO
BaHUSA YIPaABJICHUS C  |IIENIBIO LEJbI0 COBEPIICHCTBOB
npodeccuoHal |Iebio COBEPIICHCTBO |COBEPUICHCTBOB |aHUS
bHOI COBEPIICHCTBOB |BaHUS aHus npodeccruonanb
NeATeNbHOCTH |aHUS npogeccuoHan |npodeccuoHanb [Hoi
npogeccuoHalb (bHOM HOM JeSITebHOCTH
HOM NEeSTEeIbHOCTH |AEATEIIbHOCTH
JeATeIbHOCTH

YMmerh




NPUMEHEHUE
KOMILJIECHOTO
oJIxo1a K
(bopmynupoBan
UI0 ¥ aHaIu3y
0a30BBIX 3a/1a4
YIpPaBJICHUS C
LEITBIO

JIEMOHCTPUPYET
MPUMEHEHUE
KOMILJIECHOTO
noJxoJ1a K
¢dbopmynupoBan
U0 M aHAJIH3Y
0a30BbIX 33724
YIIPABJICHUS C

JIEMOHCTPUPYET
PUMEHCHHE
KOMILIECHOT'O
moaxoja K
dopmynupoBan
U0 U aHAIIN3Y
0a30BBIX 33724
yIIpaBJICHUS C

Citabo
JEMOHCTPUPYET
NPUMCHCHHE
KOMILJICCHOT'O
0IX0/1a K
dbopmynupoBan
WO U aHAIIU3Y
0a30BbBIX 3aJa4

He
JEMOHCTPUPYET
MIPUMCHECHHE
KOMILIECHOT'O
moJxoja K
dbopmynupoBaHu
10 U aHATHU3Y
0a30BBIX 33724

COBEPLICHCTBOB |LIENbIO LENbI0 YIIPaBJICHUS C  |yIpaBIICHUS C
aHUs COBEPLICHCTBOB|COBEPLICHCTBOB [LIEIbIO LENbI0
npodeccroHan |aHus aHUS COBEPILIEHCTBOB [COBEPILIEHCTBOBA
bHOU npodeccuonan |mpodeccuoHan |aHus HUS
NESITENIbHOCTH  |bHOM BHOMU npodeccruoHans |npogeccuoHaib

eATSIIFHOCTH |IeITeIbHOCTH, |HO# HOH

JIOTTYCKaeT NESITeTbHOCTH  |eSITeTbHOCTH
HE3HAYUTEITLHBI

Baanern
HaBBIKAMU CBoboaHO Hocratouno [Cmabo He Brnaneer
KOMIUIECHOTO  |HaBBIKAMU TIOJTHO HaBBIKaMU HaBBIKaMU
O/IX0J1a K|KOMITJIeCHOTO  |HaBBIKaMU KOMIUIECHOTO  |[KOMILIECHOTO
(dbopMynHpoOBaH |oaX01a K KOMILUIECHOTO |rmoaxo/a K MoIX0/a K
U0 M aHau3y|hopMynupoBaH |moaxoaa K bopmynupoBan (popMyIHpoBaHU
0a30BBIX 3a/1a4 (W0 U aHATM3Y |(popMynupoBa [f0 M aHAIU3Y 10 U aHAJIU3Y
yrpaBiieHUs ¢|0a30BbIX 3a/1a4 [HUIO U 0a30BBIX 337a4  [0a30BbIX 3324
LeNbI0 yIpaBJICHUS C  |aHAIU3y VIpaBICHUS C  |YIpPaBIIECHUS C
COBEPIICHCTBOB |LIEJIbIO 0a30BBIX 3a7a4 |IIEJIbIO LEJbI0
aHus COBEPUICHCTBO |yMpaBlIEHUS C |COBEPIIEHCTBOBA|COBEPILIEHCTBOBA
npodeccuoHan |BaHUS LENbI0 HUs HUS
bHOM npodeccuoHan |COBEPIICHCTBO [TpodeccHoHanb [Mpo¢eCcCHOHAb
NEeITENbHOCTA |bHOU BaHUI HOU HOU

JesTeNIbHOCTH _|npodeccroHal [IeSTeIbHOCTH | 1eATeIbHOCTH
3Hatb
addextuBHOCT |CBOOOAHO M B |[docTtarouno  ([Lmoxo omm- He 3naer
u CUCTEM|TOJTHOM 0OBEME|IIOTHO 3HAET  [ChIBAET 3¢pdEeKTUBHOCTU
YIPAaBJICHHS, C|OTUCHIBACT s dexTuBHOCT [3PPEKTUBHOCTH |[CHUCTEM
npuMeHeHHeM |3(pPEeKTUBHOCT (U cUCTEM CUCTEM yIpaBieHUS, C
COOTBETCTBYIO [U CHCTEM yIpaBICHUS, C |yIpaBIeHUs, C  |[IpUMEHEHHEM
IeT0 yIpaBJCHUS, C |IPUMEHEHUEM |IPUMEHEHHUEM |COOTBETCTBYIOI]
MaTeMaTH4eCKO [IPUMEHEHUEM [COOTBETCTBYIO [COOTBETCTBYIOII [€ro
ro ammapara  |COOTBETCTBYIO [IIero ero MaTeMaTH4eCKO

IEeTo MaTeMaTHYeCK |MaTeMaTHYeCKOT [T anmapara

TIK-4 [[IK-4.2 [YMeTB
OIICHUBATh JIEMOHCTPHUPYET | 1eMoHcTpupyert [Ciabo He
3¢ (GEeKTUBHOCT |OIEHMBAHUE  [OICHHBAaHUE  [OIEHHMBAHUE  |IEMOHCTPUPYET
u cuctem|dpexTuBHOCT |[d9PPexTUBHOCT |9PPEKTUBHOCT [OIICHUBAHHE
yIpaBICHUS, C|d CUCTEM U CHCTEM U CUCTEM 3¢ dEeKTUBHOCTH
MPUMEHEHHEM |yIpaBIeHUS, C |yIpaBIeHUs, C |yIpaBIeHUs, C |CHCTEM
COOTBETCTBYIO |MPUMEHEHHEM |IPUMEHEHHEM [[IPUMEHEHHEM |YIpaBIICHUs, C
LIETO0 COOTBETCTBYIO [COOTBETCTBYIO [COOTBETCTBYIO |IpHMMEHEHUEM
MaTeMaTH4eCKO [IIIET0 IIET0 1IETO COOTBETCTBYIOIILL
ro ammapara  (MaTeMaTH4YeCKO [MaTeMaTHYeCKO [MaTeMaTu4ecKo [ero

ro ammapara  |ro agmapara. |ro anmmanara.  IMAaTeMaTHYecKOT

Baagern




HaBBIKAMU CBo0Oo1HO Hocratouno [Cnabo He Bnaneer
OLICHKHU HaBBIKAMH HOJTHO HaBBIKAMU HaBBIKAMHU
3¢ (HEKTUBHOCT |OIEHKU HaBbIKAMU OLICHKU OLICHKH
u cucTeM |3PPEKTUBHOCT [OLICHKH apdextuBHOCTH |PPdPexTrBHOCTH
YIPaBJICHUS, C[U CUCTEM 3 PEeKTUBHOCT |cucTeM CUCTEM
pUMEHEHHEM |yIpaBleHHs, C U CHCTEM yIpaBJICHUs, C  |yrpaBlieHUs, C
COOTBETCTBYIO |IPUMEHEHHEM |YIpPaBJICHHUS, C [IPUMEHEHHEM [IpUMEHEHHEM
IeTOo COOTBETCTBYIO |IPUMEHEHHEM |COOTBETCTBYIOINI (COOTBETCTBYIOII
MaTeMaTUYECKO |IIeTO COOTBETCTBYIO [ero ero
ro ammapara  |MaTeMaTH4ecK |IIero MaTeMaTHIECKOT [MaTeMaTHIECKOT

Oro ammapaTa |MaTeMaTH4YecK (o ammapara 0 ammapara

OTO ammapara

OueHouyHbIE MaTepUalibl Il MPOBEACHUS TEKYIIETO KOHTPOJS U MPOMEKYTOUHOU
aTTectaluy npusesieHsl B [Ipunoxenun k padboyeil nporpaMMe TUCUUTIITUHBL.

[lonHbI KOMILIEKT 3aJaHUl M MaTepuanoB, HEOOXOAUMBIX [UJIsi OLCHUBaHUS
pe3yNbTaTOB 00YUYEHUs MO AUCLMIUIMHE, XPAHUTCS Ha Kadeape pa3paboTyuka.

5. YueOHO-MeTONMYecKOe U HH(POPMALIMOHHOE o0ecnieyeHne TUCHUIIUHBI

5.1. YueOHO-MeTOAUYECKOE OOecTieueHne

5.1.1. OcHoBHas nuTEpaTypa

1. ITnetneB I'. Il. ABTOMaru3anusi TEXHOJOTHYECKUX IMPOIIECCOB U MPOU3BOJICTB B
terodHepretuke / IlmetneB I'. IL.-M.: Wszpmarenbckuit mom MODU, 2017 - URL:
http://www.stu dentlibrary.ru/ book/ISBN97 85383010839. html

2. AugpromnH, A. B. YmpaBieHue M MHHOBaTHKa B TEIUIOPHEPreTHKE: ydeOHOE
nocobue / Auapromuna A. B., Ca6anun B. P., CmupnoB H. U. - M.: U3narenbckuii qom
MDBU, 2019 — URL.: http://www.stu dentlibrary.ru/ book/ISBN97 85383013434

5.1.2. JlononHUTENbHAS TUTEpATypa

1. Tunsdano K.X., bormanoB A.H. Texnudeckue HU3MEpEHUS U NPHOOPHI.
[Iporpamma, MeTo. yKa3aHMs W KOHTp. 3aJaHUs [JIsl CTYJCHTOB 3a04YHON (hOPMBI
oOyuenust/ Kazans: KI'DY, 2010

2. Unwsico T.II., I'mnedanoB K.X. ABromaTuzanms TeIioBbIX mporeccoB u ACY
SHEPreTUYECKUX ycTaHOBOK. IIporpamma, meroa. yka3aHus W KOHTp. 3aJaHUsl IS
CTyJIeHTOB 3a04HON (hopmbl 00yueHus / Kazans: KI'DY, 2010

5.2. MudopmannonHoe odecnevyeHne

5.2.1. DIeKTpOHHBIC U UHTEPHET-PECYPCHI

1. http://lwww.mnr.gov.ru/ - MUHUCTEPCTBO TPHUPOTHBIX PECYPCOB U SKOJOTHH
Poccuiickoit @enepannn

2. http://npoed.ru - TToptan "OT1kpbITOE 0Opa3zoBaHue"

5.2.2. Tllpodeccuonanpubie 6a3nl nanubix / UHOOpMAIIMOHHO-CTIPaBOYHBIE CHCTEMBI

1. TTIHTB Poccumn (Oxonoruueckuit paznen) Crnenuanu3upoBaHHas 0a3a JTaHHBIX
«Okonorus: Hayka u TexHojaorum» http://ecology.gpntb.ru/ecology db/

2. Hayunas anektponnas 6udnuoreka eLIBRARY.RU http://elibrary.ru

3. UCC «Komekcey» / «Texakcnepr» http://app.kgeu.local/Home/Apps

4. «apanr» http://www.garant.ru/

5. «KoncynpranT mocy» http://www.consultant.ru/


http://www.mnr.gov.ru/
http://npoed.ru/
http://ecology.gpntb.ru/ecology%20db/
http://elibrary.ru/

5.2.3. JIulieH3MOHHOE U CBOOOJIHO PACHPOCTPAHSIEMOE MPOrPaMMHOE OOECIICUCHHE

JUCHUITIINHBI

1. LMS Moodle
2. Windows 10

6. MaTtepuajibHO-TeXHHYECKOe o0ecneyeHne JUCHUIINHbI

HaunmenoBanue | HanmeHoBaHue yueOHOM
BUJIa y4eOHOM ayIUTOpUH, [TepeueHb HEOOXOAMMOTO OOOPYAOBAHUS U
paboThI CHenuaIu3upOBaHHON TEXHUYECKUX CPEICTB OOYUECHHUS
n1abopaTopuu
Jlexuuu VYyeOnas ayautopus 1t | Cnenuanu3upoBaHHas ydeOHas MeOelb,
NPOBEJICHUS 3aHATUI TEXHUUYECKHE cpelcTBa oOy4eHus,
JEKUMOHHOTO THMa CiyXallue [Jisi NpeCTaBiIeHUs Yy4ueOHOM
uH(pOpMaIIH 00110 ayIUTOPUH
(MyJbTUMEAUNHBIN MPOEKTOP, KOMIBIOTED
(HOyTOYK), DKpaH), JIE€MOHCTPAIIMOHHOE
o0opyaoBaHue, y4eOHO-HarJsiIHbIC
1ocoOwust
[Ipaktuueckue |YueOHas ayautopus mus| Cnenuanu3upoBaHHash ydeOHas MeOelb,
3aHATHUSA MIPOBEACHUS 3aHATHI| TEXHUYECKUE cpelcTBa oOy4eHHs
CEMUHAPCKOTO tuna,| (MyJIbTUMEIUNHBIA MPOEKTOP, KOMITBIOTED
TPYIIOBBIX M WHAMBUAY-| (HOYTOYK), 9KpaH) U Ap.
ANbHBIX KOHCYJIbTAIIHH,
TEKYIIEr0  KOHTPOJS U
MIPOMEKYTOYHOU
aTTeCTallH
[Ipaktuueckue |YueOnas aymutopus misi| Cnenuanu3upoBaHHash ydeOHas MeOelb,
3aHSITHS MIPOBEJICHUS MPAKTUUECKUX| TEXHUYECKHUE CpeJCTBAa 00y4deHus (I1ocKa
3aHATUN, TPYNIOBBIX H| yuyeOHas, MYJIbTUMEIUNUHBIA IPOCKTOP,
UHANBUIYaTbHbIX KOMITBIOTEPHI, DKPaH) U Jp.
KOHCYJIbTAllUM, TEKYILIETO
KOHTPOJIS u
IIPOMEKYTOUYHOU
aTTeCTalluu
CamocTosrenb- |[KoMIbIOTEPHBIN Kiacc € Crnenuanu3upoBaHHas ydyeOHass MeOenb Ha
Has pabora  |BeixoaoM B Mutepuer B- | 30 mocamounsix mect, 30 KOMIBIOTEPOB,

600a

TEXHUYECKHE CpeAcTBa oOy4eHHs
(MyJIbTUMEAUNHBINA MPOEKTOP, KOMIIBIOTED
(HOYTOYK), DKpaH), BHJICOKAMEDPBI,
IPOrpaMMHOE 0OecTieueHne

YuranbHBIN 3411
OMOJIMOTEKH

Cnenunanu3zupoBaHHas MeOeTb,
KOMITbIOTEPHAsI TEXHUKA C BO3MOXKHOCTBIO
BbIX0J1a B IHTEpHET U obecnieueHueM
nocrtyna B OMOC, skpaH, MyIbTUMETUNHBIN
MPOEKTOP, MPOrpaMMHOE oOecrieueHre

7. Oco0eHHOCTH OpraHu3anuu 00pa30BaTeJbHON eSATeJHLHOCTH ISl JHUI C
OrpaAaHUYE€HHBIMHU BO3MOKHOCTSIMHM 3/10POBbsI M HHBAJIHU/I0B




Jluna ¢ orpaHMYEHHBIMH BO3MOXKHOCTAMHU 310poBbs (OB3) M MHBamuabl HUMEIOT
BO3MOXKHOCTh OECIIPEMSITCTBEHHO MEePEMENIaThCsl U3 OJHOTO YU4eOHO-1ab0opaTOPHOTO KOpIyca
B JIPYTOi, MOJHATHCS HA BCE ATAXKU y4eOHO-JIa00PAaTOPHBIX KOPITYCOB, 3aHUMATHLCS B yUEOHBIX
U UHBIX MOMEIEHUSIX C YY4E€TOM OCOOCHHOCTEH NCUXO(HU3MUECKOTrO Pa3BUTUS U COCTOSHUS
3JI0POBBSL.

Jns oOyuenns smmn ¢ OB3 u MHBanMIOB, HMMEIOMIMX HApYyLIEHUS OIMOPHO-
JBUTATENIbHOTO amnmnapara, oOecleyeHbl YCIOBHUS OeCHpemnsiTCTBEHHOTO JIOCTyNa BO BCE
yueOHbple nomemieHus. HWHdopmanus o cHElUalbHBIX YCIOBUAX, CO3JaHHBIX JUIS
obyuaromuxcs ¢ OB3 u mHBaNMAOB, pa3MelicHa Ha caiite yHuBepcutera Www//Kgeu.ru.
Nwmeetcss BO3MOXKHOCTh OKa3aHUsI TEXHHYECKOM IMOMOULIM ACCHCTEHTOM, a TaKXKe YCIyr
CYpZIONEPEBOTUUKOB U TU(DIOCYPAOTIEPEBOAUNKOB.

Jns apgantauuu K Bochpusatuio Juiamu ¢ OB3 W uHBanumamMu ¢ HapyluIeHHBIM
CIIyXOM CIPaBOYHOT0, y4eOHOT0 MaTepuasia Mo AUCHUILUIMHE 00eCeYNBAIOTCS CIEIYIOLIUe
yCIIOBUSA:

- JUIsL JTy4dlied OpUeHTAallMu B ayJAUTOPHH, NMPUMEHSIOTCS CUTHAJbl OMOBELIECHHUS O
HayvaJjie ¥ KOHIE 3aHATHS (CIIOBO «3BOHOK» IMUIIETCS Ha JI0CKE);

- BHUMaHHE CcJIa0O0CIIBIIIANIEr0 00yJarolerocs NpyUBJeKaeTCs MeaaroroM *XecTom (Ha
IUIEUO KJIaJeTCs pyKa, OCYIIECTBISIETCS HEPE3KOE MOXIIONBIBAHUE);

- pasroBapuBasi C OOyYalOIIUMCS, IEJAarorn4eckuii pabOTHUK CMOTPUT Ha HEro,
TOBOPHT SICHO, KOPOTKUMHU TIPEITIOKEHUSIMHU, 00€CIIeuynBasi BO3MOXKHOCTh UTEHHUS 110 TyOam.

KoMmneHncanust  3aTpyJHEHUH  PEUEBOrO U HHTEUICKTYallbHOTO  pPa3BUTHUSA
c1a0oCbIIIaMX 00y4arOIMUXCS MPOBOJIUTCS MMy TEM:

- CTIOJIb30BAHUSI CXEM, JHarpamMMm, pPHUCYHKOB, KOMITBIOTEPHBIX MPE3EHTAlul ¢
TUINEPCChUIKAMU, KOMMEHTUPYIOIUMHE OTAEIbHbIE KOMITIOHEHTHI H300paKeHUS;

- PETYJSIPHOTO  TPUMEHEHHS  YOpPaKHEHWM  Ha  rpaduyeckoe  BbIACIICHUE
CYIIIECTBEHHBIX MPU3HAKOB MPEIMETOB U SIBIICHUN;

- obecrieueHUss  BO3MOXKHOCTH  JJIi  OOydYaromierocs  MOJYYUTh  aJpPECHYIO
KOHCYJIbTAIIMIO 10 AJIEKTPOHHOM MOYTE N0 Mepe HeOOXOAUMOCTH.

s amanranuu kK Bocmpusituto jgunamu ¢ OB3 u mHBanumagamu ¢ HapylIeHHSIMU
3peHHs CIPABOYHOTO, Y4Y€OHOTO, MPOCBETHTEIHCKOIO0 MaTepHaya, MpelyCMOTPEHHOTO
oOpa3oBaTelbHOM  MPOrpaMMON 1O  BBIOPAHHOMY  HANpPaBJICHWIO  MOJTOTOBKH,
00ecreunBaoTCs CIEIYIONINE YCIOBUS:

- BeJIeTCsl ajanTtanus oQUIMaIbHOro caifta B ceTu MHTEpHET ¢ y4yeToM OCOOBIX
MOTPEeOHOCTEeW WHBAIMIOB MO 3PEHHUIO, OOECIEeYMBACTCA HATWYHe KPYMHOMPUDTOBOU
CIIPaBOYHOM MHGOPMAIIUH O PACITUCAHUH YUSOHBIX 3aHSATHH;

- IeJaTOTHYECKU  pabOTHUK, ero  cobecemHuk (MpU  HEOOXOAMMOCTH),
NPUCYTCTBYIOIIME HA 3aHATHUH, MPEJICTABISAIOTCS OOydYarolUMCs, MPHU 3TOM KaxAbIH pa3
Ha3bIBaeTCs TOT, K KOMY Mearoruueckuii paboTHUK oOpaliaercs;

- IEHCTBUSA, KECThI, NMEPEMEUICHUS IMEJarornyeckoro pabOTHHKAa KOPOTKO M SCHO
KOMMEHTHPYIOTCS;

- meyaTHas WHGOpPMANUS MPEAOCTaBIsAeTCS KpymHbIM mpudToM (0T 18 MyHKTOB),
TOTAJIHO O3BYYHBAETCS;

- o0ecreunBaeTcsi HEOOXOUMBIN YPOBEHb OCBEILIEHHOCTH MOMEIICHUH;

- IPEAOCTABIISAETCS BO3MOXKHOCTh MCIIOJIb30BaTh KOMIIBIOTEPHI BO BPEMsl 3aHATHI U
MPaBo 3aMUCcu OOBSICHEHUN HAa TUKTOPOH (MO KEeTAHUIO O0YYarOIINXCS).

®opma MpoBeJEHUS TEKYIEH U MPOMEKYTOUHOW aTTECTAMH JUIsi OOyYaroIIUXCs C
OB3 u uHBanuAoOB oOmpeaeisercd MeJarorniecKuM pabOTHHUKOM B COOTBETCTBUU C
yueOHbIM MaHoM. [Ipu HeoOxoaumoctu oOydaromemycs ¢ OB3, uHBanuay ¢ y4eToM HX



http://www.kgeu.ru/

WHJMBUAYAIbHBIX TCUXO(DU3UUECKUX OCOOCHHOCTEH MJaeTcsi BO3MOXHOCTb IPOUTH
MPOMEKYTOUHYIO aTTECTAINI0 YCTHO, MUCHbMEHHO Ha OyMare, MMCbMEHHO Ha KOMIBIOTEPE,
B (dopMe TECTHUpOBaHUS M T.M., JUOO MPEAOCTABISETCS AOMOJHUTEIBLHOE BpeMs IS
MOJATOTOBKH OTBETA.

8. Metoanueckue peKOMEHIAIMM VISl TMpenojaBaTesieid M0 OpraHu3anuu
BOCIIUTATEJIbHOU PA0OTHI C 00YYaIOIIMMHUCH.

Metoaudeckoe oOecreueHrne MpoIecca BOCHUTAHUS OOYYarOIIMXCS BBICTYMAeT
OJIHUM M3 OIpeaensomux (akTopoB BBICOKOTO KauecTBa oOpazoBaHus. I[IpemnopaBarens
BYy3a, JIEMOHCTPUPYS BBICOKUM MNPOGECCHOHAINU3M, HPYIUIINI0, YETKYI0 T'PaKIAHCKYIO
MO3UIINIO, CAMOIUCITUIUIMHY, TBOPUECKUHN MOIX0/ B PEIICHUH TPOPECCUOHATBHBIX 3a/1a4, B
X0J1e 00pa30BaTEIbHOIO Mpollecca CocOOCTBYET (POPMUPOBAHUIO TAPMOHUYHOMN JTMYHOCTH.

[Ipyn peanuzanuu AUCUUIUIMHBI NPENOAABATENb MOXKET HCIOJIb30BATH CIEAYIOIINE
METO/bl BOCIIUTATEILHON PaOOTHI:

- wMeroasl (OpPMUPOBAHUSA CO3HAHMS JUYHOCTH (Oecema, AUCIYT, BHYIICHUE,
WHCTPYKTaX, KOHTPOJIb, 00BSICHEHUE, PUMEP, CAMOKOHTPOJIb, PACCKa3, COBET, YOCKICHHE
H p.);

- METOJIbl OPTaHU3AILINH JCATEILHOCTH U (DOPMUPOBAHUSI OTIBITA MOBEJACHUS (3aaHUE,
00IlIeCTBEHHOE MHEHHE, IeJaroruieckoe TpeboBaHue, MOpydeHUe, NMPUYICHUE, CO3aHue
BOCIHUTHIBAIOIIMX CUTYAIIUH, TPEHUHT, YIIPAXKHEHUE, U JIP.);

- MeToAbl MOTHBAIIMM JEATCIbHOCTU U TOBeAcHUs (0100peHue, MOOoIIpeHUE
COIIMAIbHON AaKTMBHOCTH, MOPULAHHUE, CO3/IaHUE CHUTyalHil ycriexa, CO3JaHue CUTyaluuiu
JUTS1 SMOLMOHAIbHO-HPABCTBEHHBIX MEPEKUBAHUMN, COPEBHOBAHUE U JIp.)

[Ipn peanuzanuy AUCUUIUIMHBI IPENOAABATENb JOJKEH YYHUTHIBATh CIEAYIOLIUE
HaIlpaBJICHUS BOCIIUTATEIbHON JEATEIbHOCTH

I'pask1aHcKOE M NATPUOTHYECKOE BOCITUTAHUE:

- hbopMUpOBaHHE Yy OOYYaIOUIMXCS  IIEJIOCTHOTO  MHPOBO33PEHHS, POCCUHCKON
UICHTUYHOCTH, YB)KEHUS K CBOEH CeMbe, OOIIECTBY, TOCYAApPCTBY, NMPUHSTHIM B CEMbE U
OOIIIeCTBE JAyXOBHO-HPABCTBEHHBIM U COIMOKYJIBTYPHBIM IICHHOCTSIM, K HallMOHAIBHOMY,
KyJbTYPHOMY U UCTOPHUUECKOMY HacleInio, (GOPMUPOBAHUE CTPEMIICHHS K €r0 COXPAHEHHIO U
pa3BUTHIO;

- bopMHpoBaHrE y OOYYAIOIIUXCS AKTUBHOM TPAKITAHCKOW TO3WIIMH, OCHOBAaHHOW Ha
TPaJWIIMOHHBIX KYJIBTYPHBIX, TYXOBHBIX U HPABCTBEHHBIX IIEHHOCTSIX POCCHICKOTO OOIIEeCTBa,
JUISL TIOBBIIEHUS] CIOCOOHOCTH OTBETCTBEHHO PEATM30BBIBATH CBOM KOHCTUTYITMOHHBIE TIPaBa U
00S13aHHOCTH;

-pa3BUTHE TPABOBOM M TOJUTHYECKOW KyJIbTYpPhl OOYYaIOIIUXCS, PaACHIMPEHUE
KOHCTPYKTUBHOI'O Y4YacTHUsSl B MPUHATHM PELICHUM, 3aTPAarnBarOIIMX UX MPaBa U UHTEPECHI,
B TOM YHCII€ B Pa3IUYHBIX (OpMax CaMOOPTaHHM3AIMU, CAMOYIIpPaBICHUS, OOIECTBEHHO-
3HAYUMOM JICATCILHOCTH;

- bopMHpOBaHNE MOTHBOB, HPABCTBEHHBIX W CMBICIOBBIX YCTAHOBOK JIMYHOCTH,
MO3BOJISIIONIUX ~ MPOTHBOCTOSITh  DKCTPEMU3MY, KceHopoOWM, AMCKPUMHUHAIIMN  TI0
COLMAJIBHBIM, PEJIMTHO3HBIM, PACOBBIM, HAIMOHAJIbHBIM MPHU3HAKAM, MEXKITHHUYECKOU H
MEKKOH(ECCHUOHAIbHOW HETEPIIUMOCTH, IPYTUM HETATUBHBIM COIMATIbHBIM SIBICHUSIM.

JIyXOBHO-HPAaBCTBEHHOE BOCITUTAHHUE:

- BOCIIMTAHHE YYBCTBA JOCTOMHCTBA, YECTU U YECTHOCTH, COBECTIMBOCTH, YBAKCHUS
K POJUTEIISIM, YUUTENSIM, JIFOJASAM CTapLIEro NOKOJIEHHUS;

- hopMUpOBaHKE MPUHIIMIIOB KOJUIEKTUBU3MA U COJIMAAPHOCTH, JyXa MUJIOCEPIUS U
COCTpaJlaHusi, TMPUBBIUKKA 3a00TUTHCS O JIIOASX, HAXOASIIUMXCS B TPYAHOM >KU3HEHHOU



CUTYalluu;

- GOpMHpPOBAaHUE CONMIAPHOCTH W YYBCTBA COLMAIBHON OTBETCTBEHHOCTH IIO
OTHOLIEHHUIO K JIIOASM C OIPAHUYEHHBIMHM BO3MOXHOCTSAMH 3JI0POBbS, IIPEOJIOJICHUE
MICUXOJOTUYECKUX OapbepOB MO OTHOLIEHUIO K JIFO/SIM C OTPAHUYEHHBIMU BO3MOKHOCTSIMU;

- hopMUpPOBaHKUE SMOLMOHAIIBHO HACBHIIIEHHOTO U JYXOBHO BO3BBILIEHHOTO OTHOILIEHUS
K MUPY, COCOOHOCTH M YMEHHMS NIEpeaaBaTh APYTUM CBOM CTETUUECKHUI OMBIT.

KynpTypHO-IpOCBETUTENBCKOE BOCIIUTAHUE:

- GOpMHUpPOBAaHUE FICTETUUECKON KapTUHBI MUPA;

- bopMUpOBaHUE YBaXCHHsSI K KYJBTYPHBIM IEHHOCTSM POJHOTO TOpOJa, Kpas,
CTpaHbl;

- IOBBIIIICHNE TIO3HABATEIbHOW aKTHBHOCTH 00YUYaOITUXCA.

Hayuno-o6pa3oBareiabHOE BOCITUTAHUE:!

- hopMupoBaHue y 00yJarONMUXCsl HAYYHOTO MUPOBO33PEHHS;

- hopMUpOBaHUE YMEHUS TOTy4aTh 3HAHUS;

- bopMUpOBaHNE HABHIKOB aHalW3a W CHHTe3a HWHPOpMAIMK, B TOM YHCIE B
npodeccruoHaIbHOM 00IaCTH.
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«KA3AHCKHM IT'OCYJAPCTBEHHbBIN SHEPTETUUYECKHH
YHUBEPCUTET»
(PI'BOY BO «KI'JY»)

OLHEHOYHBIE MATEPUAJIbBI
10 AMCUUILINHE

b1.0.21 IlpoexkTupoBanue HHPOPMAITUOHHO-YIIPABIISIIONIAX CUCTEM

r. Kazans, 2024



OueHounble MaTepuasibl o AucHUIUIMHE «IIpoexkThpoBaHUE aBTOMATU3MPOBAHHBIX
CUCTEM», MpEIHA3HAUYECHbl MJI1 OLCHUBAHUS pE3yJbTaTOB OOYyYEHHsS Ha COOTBETCTBHE
MHIUKATOPaM JTOCTHXKEHHSI KOMIETEHIUH.

OueHuBaHue pe3yiabTaTOB OOYYEHMs] MO AUCIUIUIMHE OCYIIECTBISETCS B paMKax
tekyuiero koHTposus (TK) u mpomeXyToO4HOW aTTecTallu, MPOBOJUMMBIX MO OayIbHO-
peiitunrosoit cucreme (bPC).

1.TexHosioru4eckasi Kapra
Cemectp 7

PelTHHrOBEIE NOKA3aTEIN

HaumenoBanue pazaena

KOHTPOJISI

DopMBbI 1 BU]T
I Tekymimii KOHTPOJIb
JlomoHuTeIbHbIE
oautel k TK1
II Texyiumii KOHTPOJIb
JlomomHuTeIbHBIE
oamtel k TK2
[T Texymun
KOHOTNOTTER
JlonmomHUTEIbHEIC
oamtel k TK3
IV texymuu
KOHTNOTTR
JlomonHUTEIbHEBIC
oamel k TK4
Hroro

Pa3pen 1. «Beenenne. CucteMHEBII
MTOJIX0JT K TPOCSKTHPOBAHHFO»

Tect

3amura IpakTHUecKoil paboThl
BrinosiHeHHE KypcoBOIo MPOEKTa 5
Pasznen 2. «CTpyKTypHBbIE,
(hyHKIIMOHATBHEIE,
MPUHIUIHATIBHBIE CcXeMbl. CXeMbl
BHELITHUX MTPOBOJIOK»

Tect 10
3ammTa IpakTHIECKON paboThI 10
BrinosiHeHue KypcoBOro npoexTa 5
Pa3znea 3. «HenoBeko-ManHHbBIH
uHTepdeiic B TK3 15| 0-10 15-25
aBTOMATU3UPOBAHHBIX CHCTEMAaX»
Tect 10
3ammTa IpakTHIECKON padoTh 10
BrinosiHeHuE KypcoBOTO MPOEKTa 5
Pasnen 4. « 3amura npubopoB u TK4 15 | 0-15 h0-30
CPEJICTB aBTOMATHU3AII»
Tect 15
3aiuTa NpakTUYecKoil paboTsl 10
BrinosiHeHUE KypcoBOTO MPOEKTa 5
IIpomeskyTOoYHas aTTEeCTALMSA
(3x3amen)

3aanue IpoMeXyTOUHOM
aTTecTaluu

TK1

[EEY
o
@
[HEY
o

10-20

[EY
o

ol

TK2 15 | 0-10 15-25

0-45

0-15

B nucsmenHoi opme o Ouneram 0-30

2. OueHOYHbIE MATEPHAIHI TEKYIEr0 KOHTPOJIS M MPOMEKYTOYHOI aTTecTAllMN
[IIkana olleHKH pe3yJbTaTOB OOYUYEHUS 110 AUCHUILIIUHE:

Kon | Kopx [3amnanupoBan YpoBeHb chOpMUPOBAHHOCTH KOMIIETEHIUH
KOMIIE | MH/ANKA HBIE (MHIUKATOpa JOCTHXKEHHS] KOMIIETEHIINH)




TeHiH) Topa PE3YJIbTATEL Bricokuit Cpennuii | Huxe cpennero Huszkuit
u |moctmk| oOyueHHS
€HUS |10 JUCIUTIIIMHE [IIkaya olleHUBaHUS
KOMIIET y/IOBJIET- HEY/IOBJIET-
OTJIMYHO XOpOIIO
EHIIUU BOPHUTEJIHHO BOPHUTEJIHHO
3a4TE€HO HE 3a4TE€HO
3uatb
3a7a9H Cobomao u B [/locrarouno  ([Lmoxo omm- He 3naer 3agaumn
npodeccroHall |TOJTHOM 00BEME|TOJTHO 3HACT — [ChIBACT 3aJa4u  |[mpodeccrnoHab
bHOM OTIMCBIBACT 3a/1a4u npodeCCuoHaANIb |HOU
NESTENBHOCTH  |3a/1a4u npodeccronan [Hoi JIeSATeTbHOCTH
Ha OCHOBe|mpodeccroHab [bHOI JIESITeIbHOCTH  |HAa OCHOBE
3HAHHH, HOH JIESATCIILHOCTH |HA OCHOBE 3HAHHMH,
NpoGUIBHBIX  |ICATEIHHOCTH |HA OCHOBE 3HAHUH, poUITBHBIX
paszenos Ha OCHOBE 3HAHUH, npouiIbHBIX  [pa3zaenoB
€CTECTBCHHOHA |3HAHUIA, npodUIBHBIX  [pa3zesoB €CTECTBEHHOHAY
YUHBIX NpodUIBHBIX  [pa3zenoB €CTECTBEHHOHAY |UHBIX
JTUCITUTITUH paznenoB €CTECTBEHHOHA [UHBIX JTUCIUTIITAH
€CTECTBEHHOHA |yYHBIX TUCITUTIITAH
YYHBIX JTUCITUTIITAH
TUCITUTITAH
Ymerb
MIPUMEHSET MIPUMEHSIET IIPUMEHSET Cnabo He ymeer
3a/1auu 3a/1auu 3a/1a9u MpUMEHSET MIPUMCHSIT
npodeccuonan |npodeccronan |mpodeccuoHan |3amaun 3a1auu
bHOM bHOM bHOU npodeccuoHab [npodeccruoHanb
NEeSITEIbHOCTH  |ESTEIbHOCTH  [IESATENIbHOCTH [HOM HOM
Ha OCHOBE[Ha OCHOBE Ha OCHOBE JESITEIbHOCTH  |IeATeNbHOCTH Ha
OIK- |OTIK- 3HAHHH, 3HAHHH, 3HAHWM, Ha OCHPBG OCHOBE 3HAHUM,
2 29 npodUIBHBIX  |IPOPWIBHBIX  |TPOGUIBHBIX  |3HAHUMH, poUITHHBIX
paszaeson paszaeson pas3zenoB npoUIbHBIX  [pa3aenoB
€CTECTBEHHOHA |€CTECTBEHHOHA |€CTECTBEHHOHA [pa3zesioB €CTECTBEHHOHAY
YUHBIX YUHBIX YUHBIX €CTECTBEHHOHA |4HBIX
JTUCLMILTAH JUCLUIUIMH 0e3 | JUCLUILINH, YUHBIX JTUCIUILINH
o1nboK JOTTYCKaeT JUCIUILINH,
HE3HAYUTEIbHBI |JOTYCKAEeT
€ OImMOKH OIIMOKHU
Baanern
Bnaneer CB0o00HO Hocrarouno |Cmabo He Bnaneer
HaBbIKaMU HaBbIKaMU MOJIHO HaBbIKaMU HaBbIKaMU
MMOCTaHOBKH MIOCTAHOBKHM  [HaBBIKAMH MOCTaHOBKH MMOCTaHOBKH
3a/au 3a/a4 MOCTAaHOBKHU  |3a7a4 3a1a4
npogeccuonan |npodeccuoHan |3agay npogeccuoHanb |npodeccuoHab
BHOU BHOU npogeccroHan [Hoi HOU
NESATEIbHOCTH |IEATEIbHOCTU |bHOU JIEATEIbHOCTH Ha|IesITeIbHOCTH Ha
Ha OCHOBE|Ha OCHOBE JIeSITEIbHOCTH [OCHOBE 3HaHWH, [OCHOBE 3HAHMIA,
3HaHUH, 3HaHUH, Ha OCHOBE poQUIBEHBIX POQUIBEHBIX
NpOQUIBHBIX  (MPOQUIBHBIX |3HAHUH, pazzienoB pazzenoB
pazzenon pazzenon npo(UIBHBIX |€CTECTBEHHOHAY [€CTECTBEHHOHAY
€CTECTBEHHOHA (eCTeCTBEHHOHA [pa3/ieloB YHBIX YHBIX
YUHBIX YUHBIX €CTECTBEHHOHA | TUCUUILIINH JUCHUTIIINH
JTUCHUTIITUH JTUCIUTLTAH YUHBIX
JUCHUTIITUH
ITK-3 [[1K-3.2 [3narth




KOMIIJIECHBIM
MOJIXOI K
(bopmynupoBan
IO U aHAIHU3Y
0a30BBIX 3a1a4
yIpaBICHUS C
LIEJIBIO

CB00OOIHO ¥ B
IIOJIHOM 00beMe
OIIUCHIBACT
KOMIIJIECHBIM
MOJIXO0J K
¢dbopmynupoBan
W10 U aHAJTH3Y

U0 U aHAIIN3Y
0a30BBIX 3a7a4

JocTtaTouHo [L1oxo onu-
MOJIHO 3HAET  |ChIBAET
KOMIUIECHBIA  [KOMIIJIECHBIM
MOJIXO0JT K MOJIXOJT K
dbopMynupoBaH |hopMyTUPOBAHH

10 U aHATU3Y
0a30BBIX 3a71a4

He 3naer
KOMIIICCHBIN
MOJIX0JI K
¢dbopmynupoBan
U0 U aHAIIU3Y
0a30BbIX 33724
VIPaBICHUS C

COBEpPILEHCTBO |0a30BBIX 3aj[ay |ympaBJIeHUsS C |yIPABICHUS C  |LIEJBIO
BaHUS YIIPABJICHUS C  |TICIIBIO (013 COBEpILICHCTBOB
npoeccroHan |[enbro COBEPIICHCTBO |COBEPIICHCTBOB |aHUS
BHOM COBEPIIECHCTBOB |BaHUS a”us npodeccuoHalb
NESITELHOCTH  |aHUS npodeccronan |mpogeccuoHanb [Ho
npodeccuoHas |[pbHOU HOM JIESITCIIBHOCTH
HOU JCATCIIBHOCTU |ACATCIIBHOCTU
NS TEITLHOCTH
Ymerb
MPUMEHEHHE  |IEMOHCTPUPYET [IeMOHCTpHpyeT [Ci1abo He
KOMIIJIECHOTO  |IPUMEHEHHUE  |IPUMEHEHUE  |JEMOHCTPUPYET [IEMOHCTPUPYET
MoIX0/a K|KOMIUIECHOTO  |KOMIUIECHOTO |MpUMEHEHHEe |[IpHMCHEHHE
(dhopMyIMpoBaH |1TOAX0/1a K MOJIX0/1a K KOMIUIECHOTO  [KOMIUIECHOTO
W0 W a”Hammsy|bopMynupoBaH |GopMyIupOBaH |MOAX0/1a K moXo/a K
0a30BBIX 3aJIa4|WI0 U aHAIM3Y |WIO U aHATN3Y |hopMysHpoBaH |popMyTUPOBAHU

YOPABJIECHUS C
LETIBIO

0a30BBIX 3a1a4
YIIPABJICHHU C

0a30BLIX 3a1a4
YIIPABJICHUS C

U0 U aHAJTN3Y
0a30BbIX 3a1a4

10 U aHAJTH3Y
0a30BBIX 3a7a4

COBEPIIICHCTBOB |[IEJTbI0 LIEIBIO VIOPABJICHUS C  |yIIPABICHUS C
aHus COBEPIIICHCTBOB [COBEPIIICHCTBOB |IEJTHIO LIENTBIO
npodeccuoHan |aHus aHus COBEPIIICHCTBOB |COBEPILICHCTBOBA
bHOM npodeccuonan |mpodeccronan |aHus HUSA
NESITETPHOCTH  |bHOM bHOU npodeccruoHals [npodeccruoHanb
NEITENbHOCTH |nesITeILHOCTH, |HOU HOU
JOTTyCKaeT NEeITEIbHOCTH |IeATEIBLHOCTH
HE3HAUYUTEJIbHBI
Baanern
HaBBIKAMH CBo0OoaHo Hocrarouno |Cmabo He Bnaneer
KOMIUIECHOI'O |HaBBIKAMU IIOJIHO HaBBIKAMU HaBBIKAMU
MOJX0J1a K|KOMIIECHOTO |HaBBIKAMM KOMIIIECHOI'O KOMIIJIECHOTO
(dhopmynupoBaH |oaxo/1a K KOMILIECHOI'O |[OJX0Ja K MOJX0a K
W0 U aHau3y|hopMynupoBaH |moaxoaa K dbopmynupoBan [popmMynupoBaHU
0a30BBIX 3a/1a4|UI0 U aHAIHU3Y |QopMyIHpoBa (10 U aHATHU3Y 10 U aHAJIU3Y
yhnpaBieHUs C|0a30BbIX 33a/1a4 |HUIO U 0a30BBIX 3aJa4 [0a30BBIX 33134
LIENTBIO yIpaBJICHUS C |aHATU3Y VIOpaBIEHUS C  |YIpPaBICHUS C

COBEPIICHCTBOB |LIEIBIO 0a30BBIX 347134 |LIENIBIO ENISN)
aHus COBEPILICHCTBO |yIPaBJIEHHUS C |COBEPLICHCTBOBA [COBEPIICHCTBOBA
npodeccuoHan |BaHUS LIEJIbIO HHUS HUSA
bHOM npodeccruoHan [coBepiIeHCTBO [podeccroHals |mpodeccuoHalb
JIEATEIIbHOCTH |bHOM BaHMS HOM HOM
JIEITEALHOCTH _|IpodecCHOHAT |IeITENLHOCTH | IeITeNbHOCTH
[IK-4 [[IK-4.2 [3natsb




addexruBHOCT |CBOOOMHO M B [[ocTtarouno  [[Tmoxo omu- He 3naer
u CUCTEM|TIOJTHOM 00BEME|ITOTHO 3HAET  [ChIBACT 3¢ PEKTUBHOCTU
YIPaBJIEHUs, C|ONUCHIBAET sapdexTuBHOCT |3hDexkTnBHOCTH [ccTeM
npUMeHeHHEeM [3(pPEKTUBHOCT |1 cUcTeM cHCTeM yIpaBJIeHUs, C
COOTBETCTBYIO |U CHCTEM yIIpaBJICHUS, C |yIPaBICHHS, C  |IPUMEHEHUEM
IeTOo yIIpaBJICHUS, C |[IPUMEHEHUEM |[MIPUMEHEHHEM |COOTBETCTBYIOII
MaTeMaTU4eCKO [[[PUMEHEHHEM |COOTBETCTBYIO [COOTBETCTBYIOIL |€TO
ro amnmapara  [COOTBETCTBYIO |miero ero MaTEeMaTHIECKO
IIETO MaTeMaTHYeCK |MaTeMaTHYEeCKOT [ro amnmapara
MaTeMaTHYEeCKO [OTO armapara |o anmapara
ro ammapara
Ymerb
OIICHUBATh JIEMOHCTPUPYET [IeMOHCTpHpYeT [Ci1abo He
3QPEKTUBHOCT |OIICHUBAHWE  |OICHMBAaHWE  [OICHWBAHUE  [IEMOHCTPUpPYET
u cucteM|d9pPexTUBHOCT [3PPEeKTUBHOCT |IPPEKTUBHOCT [OLIEHUBAHHE
YIPABJIECHUS, C|U CUCTEM U CUCTEM U CUCTEM 3¢ PEKTUBHOCTU
MpUMEHEHHEM |yIpaBIIeHHsI, C |ympaBieHus, C |ympaBieHus, ¢ |[cucrem
COOTBETCTBYIO |PUMEHEHHEM [[IPHMEHEHHEeM |[PUMEHEHHEM  [yrpaBlieHUs, C
IEeTO0 COOTBETCTBYIO [COOTBETCTBYIO [COOTBETCTBYIO |IpHMEHEHUEM
MaTeMaTHYECKO |IIeTOo IEeTO IIEeTO COOTBETCTBYIOII]
ro ammapara  |MaTeMaTHYeCcKO [MaTeMaTH4ecKo [MaTeMaTHIeCcKo [ero
ro ammapara  |ro anmapara.  [ro ammapara MAaTEMATHICCKOT
Baanerns
HaBBIKAMU CBoboaHO Hoctatouno [Cmabo He Bnaneer
OIICHKHU HaBBIKAMH TIOJTHO HaBBIKAMU HaBBIKAMHA
3¢ (HEeKTUBHOCT |OIICHKH HaBBIKAMHU OLIEHKHU OLIEHKHU
u cucteM (3 PEeKTUBHOCT [OIIEHKH s dextuBHOCTH [3D(HEKTUBHOCTH
YIOPAaBJICHHS, C|U CUCTEM s dexTuBHOCT [cucTeM CcHUCTEM
MPUMEHEHUEM |yIpaBIEHUS, C | CUCTEM yIpaBieHUs, C  |yIpaBlIEHUs, C
COOTBETCTBYIO |MIPUMEHEHHMEM |ympaBiieHUus, C [I[PUMEHEHHEM  |IPUMEHEHUEM
Iero COOTBETCTBYIO |IPUMEHEHHEM |COOTBETCTBYIOI [COOTBETCTBYIOII
MaTeMaTH4EeCKO [LIEr0 COOTBETCTBYIO |ero ero
ro anmapara  (MaTeMaTH4ecK |IIero MaTEeMaTHYeCKOT [MaTeMaTH4eCKOr
OTO ammapaTa [MaTeMaTH4ecK (o ammapaTa 0 ammnapara
OTO amrmapata

OHeHKa «OT/IHYHO» BBICTAaBIIACTCA 3a BBIIIOJIHCHHUE IIPAKTHYCCKHX 3aHaHHﬁ B

CCMCECTPEC, TCCTOBBIX 3aHaHHﬁ; ITIOJIHBIC 1 COACPIKATCIIbHBIC OTBCTHI HA BOIIPOCHI;

OHeHKa «XOpOoI1I0» BBICTABIACTCA 3a BBIIIOJIHCHUEC IMPAKTHYCCKHX 3a,HaHHﬁ B

CEMECTPE; TECTOBBIX 3aJlaHUN;

OHeHKa «YAOBJECTBOPUTEJIbHO)» BLBICTABIISICTCA 34 BBIIIOIHCHHUC IIPAKTHYCCKUX

3aJaHNH;
Orenka

«HECYAOBJIECTBOPUTECJIbHO»

BBIIIOJTHCHHUC ITPAKTHICCKUX BaHaHHﬁ.

3. IlepeyeHb O1LIEHOYHBIX CPEICTB

KpaTtkas xapakTepucThka OLIEHOYHBIX CpEICTB, HCHOJB3YEMBIX MPH TEKYIIEM
KOHTpPOJIE YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTAllMM 00YYarolIerocs o JUCHHUILIINHE:

BBICTaBJIACTCA

3a Cl

aboe

HaumenoBanue Ommcanue
oneHo4yHoro | KpaTkas xapakTepucTuKa OLIEHOYHOI'O CPEICTBA OIICHOYHOT'O
CpeJiCTBa CpeJICTBa
IIpaktnueckoe |CpeactBo OILICHKH YMEHUS npuMeHsITh| KoMmiekT 3agay u

Hn  HCIIOJIHOC




3amanue (I13)  |momyuyeHHbIe TEOPETUUECKUE 3HAHUS B 3aJaHUM

MPAKTUYECKON CUTyalluHu. 3aJaHHE HaIPaBICHO
Ha OLICHUBAHME KOMIIETEHIMUA IO IUCUUIUIMHE,
COZEPKUT YETKYI0 MHCTPYKLIUIO IO BBIIIOJIHEHUIO
WJIA AITOPUTM JIEUCTBUU

Cucrema  CTaHOAPTU3MPOBAHHBIX  3aJaHUM,

Teer (Tecr) MO3BOJISIONIAS  aBTOMATU3UPOBATh  MPOLEAYPY Kommuiekt
U3MEPEHUSI  YPOBHA  3HAHUW W YMEHUU|TECTOBBIX 3aJaHUMN
oOyyaromierocs

ITepeuens 3anannit

. ¥ BOTIPOCOB JJIsA

Brinonnenue nabopatopHoit paboTsl, 00paboTKa
OTuet mo o N 3aIUTHI
. pe3yabTaTOB MCIBITAHUNA, U3MEPEHUH, .
nabopaTopHOM nabopaTopHOit
skcriepuMenTa. OgopmileHrne oT4eTa, 3amuTa

pabore paboThl, IepeveHb

€3yJIbTaTOB JIAOOPATOPHON pabOTHI MO OTYET .
pesy PATOPHON P y TpeOOBaHMI K

OTUETYy

4. IlepevyeHb KOHTPOJIBLHBIX 32JJAHNI WIH MHbIE MATEPHAJIbI, HEO0OX0AUMBbIE ISl

OLCHKH 3HAHUHW, YMEHHH U HABBIKOB, XapaKTepHU3yKIUHMX JTanbl (GOPMHUPOBAHMSA
KOMIIETEHUMH B Ipouecce OCBOCHUS AUCHUIIINHbBI

s texkymero kourposast TK1:

[Ipumep BOIIPOCOB HA MPAKTUYECKUE 3aHATHUS:

[IpakTnueckoe 3ansitue 1:

1. TlepeuncnuTe OCHOBHBIE 3IEMEHTHI CHCTEMbBI aBTOMAaTUYECKOTO YIPABICHUS.

2. Kakue nmpuHUMIBI YIIpAaBICHUS 3HaeTe?

3. Uto npencTaBistoT co00i oOpaTHas CBSI3h?

4. HazoBHTE BUBI CXEM MPOEKTOB aBTOMATH3aLINH.

[IpakTHueckoe 3aHATHE 2:

1. TToscaute ctangapTel npoektupoBanus AC.

2. Kakue mexayHapo/iHble, TOCYyJapCTBEHHBIE U HAIIMOHATBLHBIE CTaHIAPTHI 3HAETE?
3. HazoBute cragun npoektupoBanus ACYTII.

[IpakTrueckoe 3ansitue 3:

1. B kakux ciydasx peKOMeHAyeTcs pa3padoTka TeXHOpadovero mpoekra?

2. Kakue sTamnsl COAEpKUT CTaus MPOSKTUpOoBaHus «BBoa B neiicTBre»?

3. Kakue stansl cogepxut ctaaus npoektupoBanus «ConpoBoxaeane ACY TID»?

[Tpumep TecToB:
1. YcraHoBKkH, BXOJAIINE B COCTaB YHEProodIoka ¢ nmaporazoBoil ycranoBkoii (I1T'Y)

Oooodgoodg

BBICOKOTEMIIEPATypHbIE ra30TYpOMHHBIE YCTAHOBKHU
KOTEJ-yTUIIU3aTOP

napoBas TypOuHa

a’parop

KapOOHHU3aTOp

0JI0paTop

7€0J10paTop

2. YCTaHOBKH, BXO/ISIIIME B COCTAB AIEKTPOTEXHHUUECKOTO 000pyI0BaHUS SHEPTrOOIOKOB
L] reHepaTopbl ¢ aBTOHOMHBIMHU PETYJISTOPAMH HANPSHKSHHUS



O

BCIIOMOTATENIbHBIE CHCTEMBI (BO3OYXKICHHS, OXJIQXJACHUS, MAaCIOCHAOKEHUs, TallleHUs IO,

M10’KAPOTYILLIEHU)

0
0
0
0

napoBasi TypOuHa
Jea’paTop
0JI0paTop
7Ie0J10paTop

3. AHanoroBas rpymnmna TeIUIOTeXHHUECKUX U3MEPEHUH

OOoO0OoOd

TEeMIIepaTypa, JaBJICHHE, PACXO, YPOBEHb
MOIITHOCTbH JIEKTPHUECKast

HaNPSHKEHUE DJICKTPUIECKOE

9acToTa

BBIPA0OTKA JIEKTPOIHEPTHH
oTpedIeHne EKTPOIHEPTUN

4. AHaznoroBasi rpynmna 3JeKTpOTeXHUYECKUX U3MEPEHUN

0
0
0
U
U
U

MOIIHOCTh aKTHBHAsI U PEaKTUBHAs, TOK
HaIpspKEHUe, 4acToTa, BEIpabOTKa U OTpedIeHHe SHEPTUn
Temieparypa

JIaBJICHUE

pacxoj

YPOBEHb

5. Hemu cozmaans ACYTII TOC

O

obOecrieyeHre HAJAEKHOTO M JPPEKTUBHOTO aBTOMATH3UPOBAHHOTO YIPABIEHHUS OCHOBHOTO H

BcrioMoraTenbHOro 00opynoBanus TOC B HOpMaIbHBIX, IEPEXOIHBIX, aBAPUIUHBIX PEKUMaX PabOThI

O

IMOBBIIIICHUE YPOBHA HAACKHOCTH, 0€30IaCHOCTH ¥ DKOHOMUYHOCTH IMponeccoB BBIpa6OTKI/I TEIIOBOM N

AIEKTPUYECKON SHEPTUU

0
0
0
0

CHIDKeHUE 2(PPEeKTUBHOCTH aBTOMATU3UPOBAHHOTO YIIPABICHUS
MOBBILIEHUE CE0ECTOMMOCTH ANEKTPUUECKOM SHEPTUU
MOBBILIEHUE CE0ECTOMMOCTH TEIUIOBOM 3HEPTrUu

MOBBILIEHUE LIEHBI 3JICKTPUYECKOI SHEPTUn

6. Yposuu ymnpasnenus B ACYTII TOC

OoooOon

\‘

Ooooooo

BepxHuit ypoenb - HMI, SCADA

cpeanuit yposensb - [IJIK, perynsitopsl, mporpaMmMupyeMsie, pelie, CUeTYUKU
HUKHHUM YPOBEHbB - TaTYUKHU U UCIIOJIHUTEIbHBIE MEXaHU3MBbI

BEPXHUU YPOBEHb JATYMKHU M UCIIOJHUTEIbHBIE MEXaHU3MbI

cpenuuii yposeub HMI, SCADA

HmxHUN ypoBeHs [JIK, perynsatopsl, mporpamMmmupyembie, peie, CYeTUNKU

. Bepxuuii yposens ynpasiienus ACYTII TOC

cepBep enuHoro BpeMmenu, APMr1 onepatopa u unxunupunra, WEB-cepsep
mKaQbl PEryIsTOPOB, 3aLIUT U OJIOKUPOBOK, YIPABIECHUS TOpeIKaMu
JATYUKH U UCTIOJIHUTENIbHbIE MEXaHNU3MBbI

3NIEKTPOTEXHUUYECKOE 000pYyI0BaHNE

aHaJIM3aTOPbI JIMOBBIX I'a30B

KOHIIEHTPAaTOMEPbI TEIIIOHOCUTENS (BOJIbI)

8. Ananorosie CTAaHAAPTHLIC CUTHAJIBI JATYNKOB

Ooooooo

Hanpsbkerue 0 — 5 V nocrosHHOTrO TOKa, TOK 4 — 20 MA
HaTypaJbHbIE CUTHAJIBI TEpMOIIpeoOpa3oBaTeneil CONpOTUBICHUS
curHaisl o uHTepdeiicy RS-232

curHaisl o uHTepdeiicy RS-485

Hanpsbkenue -1- 0 —+1 V nocrosHHOTO TOKA

Tok 0 — 10 MA



9. Hudposbie curHabl JATYUKOB

curHaibl o mpotokonam RS-485, HART, AS

curHajsl 0 unu 1

Hanpsbkenue 0 — 5 V nocrosiHHOTo Toka, Tok 4 — 20 MA
HaTypaJIbHbIE CUTHAJIBI TepMOTIpeoOpa3oBaTeieii COPOTHUBICHUS
Tok 0 — 10 MA

OOoOOd

. Pemmraempie 3amaun apromaruzupoBanHoit MES - cucrembr
OIIEPATUBHOE YIIPABICHUE IPOU3BOICTBOM
yIIpaBJIEHUE PECYpPCAMU MPEAIPUATHS
YIIPABJIEHUE TEXHOJIOTUYECKUMU IIPOLIECCAMHU
pellieHne CTpAaTernYeCcKuX 3a/1au MpeArnpUsaTHS
HOJIEpKaHUE NTapaMeTpa Ha 3aJaHHOM YPOBHE

Ooodds

Jis rekymero kourpoas TK2:

[IpakTtuueckoe 3ansarue 1:

1. Kakue Buabl ooecnieuenus ACYTII 3naere?

2. JlaiiTe XapakTepuCcTUKy TexHuueckomy odecneuenuto ACYTIIL
3. [Mosicaute anropurmuueckoe obecneuenne ACYTIIL.

[IpakTuueckoe 3anarue 2:

1. laiiTe xapakTepUCTHUKY MIKa(paM TeIeMEXaHUKH.

2. [losicauTe mkadbl aBTOMATHKH.

3. Kakue napameTtps! mika)oB aBTOMaTUKU U yIIPaBICHUSA?

[IpakTtuueckoe 3anarue 3:

1. Kakue 3tansl cOAEpKUT CTaAus IPOESKTUPOBaHUs « TexHu4Yeckoe 3aaanue»?
2. Kakue sTanbl COAEpKUT CTaaus MPOEKTUPOBAHUS « ICKU3HBIA MPOESKT»?

3. Kakue sTansl coiepKuT cTaaust MPOeKTUPOBaHUs « TeXHHUUESCKUN MPOEKT»?

[Ipumep TecToB:
1. ®yuknuu u 3amaun SCADA-nakera
[J oOpaboTKka TaHHBIX B PEKHME PEabHOTO BPEMEHU
(] oOMeH JaHHBIMH C Pa3IMYHBIX YCTPOMCTB CBA3M C OOBEKTOM YIIPaBICHHUS
L peammsarnuss SCADA HMI — genoBeko-mammuaHOro uHTEpderica ¢ oroopakenneM nHdopmanuu Ha ITK
WJIH OTIEPATOPCKUX MaHEISX
L] Bo3xelicTBHE HA OOBEKT YIPABJICHHUS IIyTEM W3MEHEHHUS 11014l MaTCPHAIIbHBIX MTApaMeTPOB
L] peanuzanusi CHCTEMHON KOMITBIOTEpHO# mporpamMmMbl APM onepatopa
L] u3MmepeHue TEKyIIMX 3HAYCHUH MapaMeTpOB TEXHOJIOTUYECKOTO Tpoiiecca
L] Bo3meicTBHE HAa OOBEKT YIPABJICHUS ITyTEM W3MEHEHHS SHEPIeTUYCCKUX MTapaMeTPOB

2. CocrtaBuble yactu ACYTII, Bxoasimue B 30Hy 00CIIy>KUBaHUs CTpYyKTypHOTo noapasnenenus ACYTII
L] IITK, moneBoe obopynoBanue ACYTII, nmuHuM CBS3H, OMEIICHUS, 3aKPEIUICHHBIC 32 TIEPCOHAIIOM
ACVYTII

[l nMHMM CBS3M B YaCTH JIEKTPOTEXHUYECKOTO 000PYI0BaHHS

[] KOHAEHCAIMOHHBIE U YPAaBHUTEILHBIE COCYIBI

[l mepBHYHBIC 3amOpHBIC OpraHbl HAa MMIYJIbCHBIX JIHMHUSX CPEACTB HM3MEPEHUH, aBTOMAaTH3AIlMH
TEXHOJIOTUYECKUX 3aIIHT, OJOKUPOBOK

L] HenocpeacTBEHHO 3anopHbIe opranbl UM

3ona obcnyxuBanus CI120.
3. CocraBubie yactu ACYTII, BXoasiue B 30Hy 00CIyKUBAHUS CTPYKTYPHOT'O TOpa3IeNICHHsI 110
anekrpoobopynoBanuto (CI120)



[l mosieBoe 000pyIOBaHUE, JIMHUU CBSI3U B YaCTH AJICKTPOTEXHHUECKOTO 000PYI0BaHHsI, 3aKPEIUICHHBIC 32
CII20 nomerienusi, B KOTOPBIX pa3menieno obopynoBanue ACYTII

L] mporpammHo-Texuuueckuii komruieke (I1TK)

L] moneBoe o6opynoBanre ACYTIL, nuHuM CBsI3U, HOMEIICHUS, 3aKperuIeHHbIe 3a nepcoHanom ACYTIT
[] KOHJEHCAIMOHHBIC U YPAaBHUTEIILHBIC COCYIbI

L] HenocpeacTBEHHO 3anopHbie opranbl UM

4. Bujpl eproJMuecKoro TEXHUUECKOro 00CIyKMBaHUsl YCTaHOBJIEHBI JUIsl yCTpoicTB P3A HanpsbxkeHuem
0,4-750 xB

U IIpOBEpKa IMpU HOBOM BKIIOUEHMM (Hajajaka), NEpBbIA NPO(UIAKTUYECKHM KOHTPOJb,
npo(UITaAKTUIECKUI KOHTPOJIb

[J npodunakTudeckoe BOCCTaHOBIICHHE (PEMOHT), TEXHHYECKOE OOCIY)KMBaHUE ISl MPOJJICHUS CPOKa
CITY’KOBI, TEXHUYECKUN KOHTPOIIb

TECTOBBIA KOHTPOJIb, OIPOOOBAaHUE, TEXHUUECKUNH OCMOTP

ybopka

Jera3anys

MIPO3BOHKA

Jeaspanus

OOo0OOd

5. enp TexHrueckoro o0CIyKMBaHUs B IIEPUOJT HOPMaJIbHON AKCIUTyaTalluu (MEXay IByMs
BOCCTaHOBJIEHUSIMH) ycTpoiicTB P3A nHanpstxkenuem 0,4-750 kB

[l BbIABJIECHHE U YCTpPaHCHHWE BO3HUKIIMX OTKA30B M W3MEHEHUH MapaMeTpPOB YCTPOMCTBA C IENbIO
MpeI0TBpAIlleHUs] BO3MOXKHBIX OTKa30B ()yHKIIMOHUPOBAHHUS

L] ompeneneHure COOTBETCTBUSI KBaTH(PUKAIIMH TIEpCOHATA

L] ompeneneHre HECOOTBETCTBHS KBATU(UKAIINHI MTEPCOHANA

L] ycraHOBJIEHME HAapyIICHUH IPABUII OXPaHBI TPy/a

(] ycTaHOBJIEHHE HApyIICHHH OIUIATHI TPy

6. Ananorossiii curdan Beoja B [ITK ACYTII noacranmuii (I1C)

(] mepemennsiii Tok 1 A u 5 A, mepemennoe nanpstkenue: 57,7 B u 100 B, 230 B u 400 B, Toka 4-20 MA
Y HampsbKeHus nocrosHHoro toka 0-10 B

gacToTHbIM curaai 2000-4000 I'g

HaTypaJbHbIE CUTHAJIBI TEPMOIIpeoOpa3oBaTescii COMPOTUBICHUS

curnan HART

ToK 0 — 10 MA

oogog

7. Quckpetnbiit curaan Beoja B [ITK ACYTII noacrannmii (I1C)

24 B wum 220 B nocTostHHOTO (BBITIPSAMIIEHHOTO) ToKa, 230 B mepemennoro Toka yactotsl 50 'y
gactoTHbI curaai 2000-4000 I'g

HaTypaJIbHbIE CUTHAJIBI TepMoTIpeoOpa3oBaTeneil COpOTUBICHHS

curman HART

Tok 0 — 10 MA

oooOdnd

8. Hudporoii curnan Beoja B [ITK ACYTII noacranumii (I1C)

[ wunTepdeiics Gusznueckoro yposus |[EEE 802.3 Ethernet («Butas mapa» v/WiiM ONTHYECKOE BOJIOKHO)
n/unu RS-485 (EIA/TIA-485-A)

vactoTHbIH curdaai 2000-4000 I'ix

HaTypaJbHbIE CUTHAJIBI TEpMOIIpeoOpa3oBarTeseil COnpoOTHBICHHS

Hanpspkenue -1...0...+1 B

Tok 0 — 10 MA

OoOood

9. TpebGoBanus peabIBIIEMbIE K YCTpoicTBaM cBsi3u ¢ 00bekToM (YCO), ucnonb3yembiMm B coctae [1TK
ACVYTII TOC

[J VYCO - cOBOKYNMHOCTh MOJYJCH, 00CCIICUMBAIONINX COMPSDKEHUE C JATUNKAMH, MCIOJHUTEIbHBIMU
MEXaHHU3MaMH U IPYTUMH YCTPOICTBaMU

[J YCO — moryt BKIIt0YATh CHCIUATHU3UPOBAHHBIC HHTEUICKTYAIbHbBIC MOTYJIH

LJ YCO — npencrasiiseT co00it KIIEMMHbBIE KOJIOIKH



L] YCO - npexacraBnsier co00i SKpaHUPOBAHHBIC KIIEMMHBIE KOJIOIKA
L] YCO - npexacrapusier co00it KPOCCOBBIH MIKad

10. TpeboBaHus 1O MOTPEIIHOCTH (HEOIPeAeICHHOCTH NHpopMmaIiun ) kananos Beoja (YCO) IITK
ACYTII TOC, nonoaHUTENbHAS MOTPEIIHOCTH P BBOJIE WH(MOpMAIUU

L1 ne 6onee 0,15% oT mKasbl s yHU(QUIUPOBAHHBIX CUTHAJIOB TOKa U HanpsbkeHusi, 0,2% OT IIKaibl yis
CHTHAJIOB OT TEPMOTIap ¥ TEPMOMETPOB COMPOTHBIICHHI

L] ne menee 0,5% OT IIKaJIbI TOKA ¥ HAPSKCHUS

L] paBHOe 2,5% OT IIKaJIbI TOKA U HANPSDKCHUSI

L] ne Oonee 1% OT mIKaJIbl TOKA M HANPSDKEHUS

L] He Oonee 5% OT MIKAJIbI TOKA M HANPSDKSHUS

Jas Tekymero kourpoasi TK3:
[IpakTtuyeckoe 3ansarue 1:
1. Jlnig yero npenHa3HavYeH onepaTopckuil uuTepdenc?
2. Ilepeuncnute TpeOOBaHUS K ONIEPATOPCKOMY UHTEPGEHCY.
3. ChopmynupyiiTe Ha3HAUEHHE U OOPUCYHTE KOHCTPYKIMIO ITUTOB U ITYJIHTOB.
[IpakTtuueckoe 3anarue 2:
1. [osicauTe pacnosiokeHre mpuOOpPOB M ammapaTypsl Ha (acagHbIX MAHENSX IIUTOB U
yJbTOB.
2. Hapucyiite mpumMep KOMIOHOBKH IIIUTOB U MYJIbTOB B IIUTOBBIX MTOMEIICHUSIX.
3. TIosicauTe pa3zpaboTKy oneparopckoro uHTepdeiica.
[IpakTuueckoe 3anarue 3:
1. HazBatp tunsl JokansHbIX [IJIK 1 BapraHThI UX peanu3aiuu.
2. MopepHu3al KOHTPOJJIEPOB CETEBOTO KOMIUIEKCa, CTPYKTypa HCIOIb3yEeMbIX
IPOMBILIJIEHHBIX CETEH.
3. Otnuuus PCY manoro macmiraba oOT CeTeBOro KOMIUIEKCa KOHTPOJUIEPOB, UX (PYHKIIUU U
IPUMEHEHHE.

[Ipumep TecToB:
1. YcranoBuTe B3phIBOOTIACHBIE 30HBI B MOPSIIKE CHUYKEHUS OMAaCHOCTU
1): 3onsl 0 (30HbI Ki1acca B-1) - 30HBI, pacnosioKeHHbIC B MOMEIICHHUIX, B KOTOPBIX BBIICISAIOTCS FOPIOYHE
ra3bl WIK Mapsl JerkoBociuiaMmenstomuxcs xuakocreit (JIBX), o6pasyromirie ¢ BO31yXoM B3pbIBOOTIACHBIE
cmecu (BOC) nmpu HOpMaTbHBIX peKUMax PabOTHI
2): 3oubl 1 (30ombI Kimacca B-1a), pacrnosnoskeHHbIE B TOMEIICHHSX, B KOTOPBIX MPHU HOPMAIbHOMR
skcruryataiun BOC (He3aBUCHMO OT HIDKHErO KOHIICHTPAIMOHHOTO Ipe/esia BOCIUIAMEHEHHs) BO3yXOM
He 00pa3yroTcs, a BO3MOXKHBI TOJIBKO B pe3yabTaTe aBapuil MIIM HEUCIIPABHOCTEH
3): Boubl 2 (30HBI Kimacca B-10, 30ubl Kimacca B-Ir), pacnosiokeHHbIe B MOMEIICHHUSX, B KOTOPBIX IPH
HOpMasbHOM 3kcrutyatanuu BOC ¢ Bo3ayxoMm He 00pa3yroTcs, a BO3MOXHBI TOJIBKO B Pe3y/ibTaTe aBapHii
WJIM HEHUCIIpaBHOCTEH
2. YCcTaHOBHTE B3pPBIBOOIIACHBIE 30HBI B MOPSJIKE BO3PACTAHUS ONTACHOCTH
1): 3ousl 2 (30HBI Kiacca B-16, 30mbI kiacca B-Ir), pacmonoxeHHble B MOMEHICHUSX, B KOTOPBIX HPH
HopMaJibHOM 3kcrryaranun BOC ¢ Bo3ayxoM He 00pa3yroTcs, a BO3MOXKHBI TOJIBKO B pe3yJbTaTe aBapuit
WM HEUCTIPaBHOCTEH
2): 3oubl 1 (30HBI Kiacca B-la), pacmonoxkeHHbIe B MOMEUICHHSX, B KOTOPBIX IMPU HOPMAIBHOM
skcrutyaraiu BOC (He3aBUCHMO OT HMKHETO KOHIIEHTPALMOHHOTO Ipejiesia BOCIUIAMEHEHHSI) BO3yXOM
He 00pa3yloTcs, a BO3MOXKHBI TOJIBKO B Pe3y/IbTaTe aBapHil MIIM HEHCIIPABHOCTEN
3): 3onsl 0 (30HbI Ki1acca B-1) - 30HbI, pacnonokeHHbIE B IOMEIICHUSX, B KOTOPBIX BBIICISIOTCS TOPIOUUE
rassl WIM Mapbl JerkoBocIuiaMmeHstomuxcs xxuaxocreit (JIBX), obpasyromime ¢ BO31yXoM B3pbIBOOTIACHBIE
cmecu (BOC) npu HOpMalIbHBIX peXUMax paboOThI
3. YcraHOBHUTE B3pPBHIBOONACHBIE 30HBI B TMOpPsJKE BO3pacTaHHs omacHocTH cornacHo CraHnapra
EBpomneiickoro coolmectBa it cMeceil BO3IyXa C MENKOJUCIIEPCUOHHBIMH TBEPABIMU TOPIOYHUMHU
BemiectBamu (B Poccum cornmacuo "ITYD" - kimaccos )



1): 3onbr 22 (30HBI Kiacca B-lla), pacrnonoxeHHbIe B MOMEIICHHUSX, B KOTOPBIX OMACHBIE COCTOSIHUS,
yKa3aHHbIe 1715 30H kiacca B-ll, He umeroT mecta npu HopMaabHOMN 3KCILTyaTallH, @ BO3MOKHBI TOJIBKO B
pe3yJbTaTe aBapuii WM HEUCIIPABHOCTEMN

2): 3onbI 21 (30HbI Ki1acca B-11), pacnosnoxeHHbIe B IOMEIIEHUSIX, B KOTOPBIX BBIICIISIOTCS TEPEXOISIINE
BO B3BEIICHHOE COCTOSIHUE TOPIOYME NBUIM WM BOJIOKHA, O0Opa3yloliHe B3pHIBOONACHBIE CMECH NpHU
HOPMAaJIbHBIX PEKUMAX paOOTHI

3): 3onbl 20, pacroJIOKCHHbIC B MOMEIICHHSAX, B KOTOPBIX IOCTOSHHO HPUCYTCTBYET B3pBIBOOIACHAS
razoo0paznas armocdepa B ¢opmMe oONaka MHUIM M B KOTOPHIX IbUIb MOXKET HAKAIUIUBAThCS H
00pa30BbIBATH CIIOW HEOTIPENEIUMON WM YPE3MEPHOM TOIIIUHBI

4. VYcraHOBUTE B3pBIBOOMACHBIE 30HBI B TMOPSAAKE CHIDKEHHUS omnacHocTH corjacHo CraHgapra
EBpomneiickoro cooOmiectBa st cMecell BO3lyXa C MEIKOAUCIEPCUOHHBIMU TBEPIABIMH TOPIOYUMH
BemectBamu (B Poccun cormacuo "IIY3" - kimaccoB )

1): 3oubl 20, pacrojiOXKCHHBIC B TOMEIICHHSIX, B KOTOPHIX IMOCTOSHHO MPHUCYTCTBYET B3PBIBOOIACHAS
razoobpasznas atmocdepa B QopmMe oOJlaka TBHUIM U B KOTOPHIX MBUTh MOXKET HAKaIllJIUBAThCA W
00pa30BBIBAThH CJION HEONPEACTUMON UM YPE3MEPHOM TOIIUHBI

2): 3onsl 21 (30HbI Kitacca B-1l), pacnonosxeHHbIe B TOMEIICHUSIX, B KOTOPBIX BBIJCISIFOTCS MEPEXOISIIUC
BO B3BELICHHOE COCTOSIHHWE TOpIOYME MBbUIM WM BOJIOKHA, OOpa3ylollue B3pHIBOOINACHBIE CMECU MpHU
HOPMAaJIBHBIX PEKUMAX paOOTHI

3): 3onbl 22 (30HBI Kimacca B-lla), pacnosokeHHbIE B MOMEIICHUSX, B KOTOPHIX OMACHBIE COCTOSHHS,
yKa3zaHHbIe 17151 30H Kiacca B-1l, He umeroT MecTa npu HOpMaJIbHOM 3KCITyaTalluy, & BOBMOYKHBI TOJBKO B
pe3yabTaTe aBapuil WM HEUCIIPABHOCTEM

5. OT™MeTbTe NpaBUIbHBINA OTBET

CucreMbl 31eKTPONMUTaHMS TPUOOPOB U CPEJCTB aBTOMATU3AIMK MOTYT UMETh CJIEIYIOLINE BUbI 3aL[UTHI
3aluTa OT Meperpy3Ku

3aIUTa OT KOPOTKOTO 3aMbIKAHUS

3amnuTa oT "mypaka"

3aIuTa OT yAapa MOJIHUU

3aIuTa OT 3eMJIETPSCEHUS

3aIUTa OT BBICOKHUX TEMIIEpaTyp

3aIUTa OT HECAHKIIMOHUPOBAHHOTO JIOCTYMa

6. OTMeThTE PABWIBHBIA OTBET

B kauecTBe anmmapara 3alUThl Ui CUCTEM AJIEKTPONMTAHUS MPUOOPOB U CPEICTB aBTOMATHU3ALMH MOTYT
HCIO0JIb30BAThCA

IJ1aBKas BCTaBKa

ABTOMATUYECKHUIl BBIKIIIOYATEIb

KOPOTKO3aMbIKaTelb

OBICTPOICHCTBYIONINI MTPEAOXPAHUTEIIBHBIN KIIallaH

HEAaBTOMATHYECKUI BBIKITIOYATENb

TOPMO3 C 3JIEKTPOMArHUTHBIM IIPUBOIOM

7. OTMEThTE PABWIBHBINA OTBET

Br16op ceuenuit mpoBoI0B U KW kabeneit

[Tpu BeIOOpE ceueHus MPOBOAOB U KUJI Kabemnel 1enell yrpaBieHusl, CAHTHAIU3AIMN, U3MEPEHHS] U TUTaHUS
HE YYUTHIBAETCS

JOMyCTUMBIE TOKOBBIE HATPY3KU

MOTEepPU HAMPSIKEHUS

MeXaHU4ecKasi IPOYHOCTh

4acTOTa IEPEMEHHOTO HaIPSHKEHUs

(haza mepeMeHHOTO HAMPSHKEHUS

KJIacC B3PBIBOOTIACHOCTH 30HBI TPOKIIAJIKH

8. OTMeThTe MpaBUIILHBIN OTBET. BBIOOD MPOBOJOB U Kabenei

N3onsmus, 3amuTHRIE 0007I0YKH M HAPYKHBIE IOKPOBHI MPOBOJIOB U Kalenel JOMKHA COOTBETCTBOBATh

L] cmenuanbHBIM TPeOOBAHUSAM, CBS3aHHBIM C OCOOCHHOCTSIMH aBTOMAaTH3UPYyEeMOT0 00beKTa (Harmpumep,
BBICOKHM TeMIIepaTypam)

L] ¢dyHKIIMM KOHTYpa aBTOMaTU3aIluK (KOHTPOJIS, CUTHAIM3AINY, PETYTUPOBAHUS U T.]1.)

L] xIMMaTHYecKOMY CE30HY

[J aIAMHUHHCTPATUBHOMY PEKUMY TPEIAPUITHSI

L] dopme coOCTBEHHOCTH TPEIIPUSATHS

Oooooooo

ooooOod

ooOooon



L] mapamerpam 3JIEKTPHUUECKOHN LU

L] ycnoBHsM OKpyXKarolleil cpelibl U IPUHITOMY CIIOCO0Y BBHITIOJHEHHS SJICKTPOIPOBOIKH
9. OT™MeThTe NpaBUIBHBIN OTBET

W3omsuus, 3amuTHBIE 000JI0YKH U HAPYKHBIHM IMOKPOB MPOBOIOB U Kabenei

HyneBble npoBOHUKH B cCUCTEMAX AJIEKTPONUTAHUS

[l 1OKHBI MMETh U30JISIIKIO, PABHOIICHHYIO 30K (DAa3HBIX TIPOBO JHUKOB

L] 1OIDKHBI MMETh U30JISIIMIO, PABHYIO JBOMHOMN M30JISIMU (ha3HBIX IPOBOTHUKOB

L] nmomyckaroTcsi MPOKIAABIBAaTh 0€3 H30JIIHN

(] nO/DKHBI MMETh U30JISIIIMIO, PABHYIO MOJOBUHE U30JISIIUHU (Pa3HBIX TPOBOJHUKOB

10. OTmeTbTe MpaBMIILHBINA OTBET

CranroHapHO YCTAaHOBJICHHBIE B ITOKapPOOIIACHBIX 30HAX MPHOOPHI U CPEACTBA ABTOMATH3AIMHU, UCKPSIIHNE
10 YCIOBUAM PaOOTHI, AJIs 0>KapOOIIACHON 30HBI Kilacca

L TI-11 momkHBI UIMETH cTeneHb 3amuThl P54, it Apyrux moxapoonacHsix 30H - P44

L TI-1l momkHBI UIMETH cTeneHb 3amuThl P44, it Apyrux moxapoonacHsix 30H - |P54

L TI-1l momkHBI UIMETh cTeneHb 3amuThl P64, i Apyrux moxkapoonacHbIx 30H - P44

L TI-11 momkHBI UIMETH CTeneHb 3amuThl P66, I ApYruX MokKapoonacHbIX 30H - P44

Jas Tekymero koutpoasi TK4:
[IpakTtuueckoe 3anarue 1:
1. HazoBuTe TpeboBaHMs K CUCTEMAM 3JIEKTPOITUTAHUS.
2. TlosicHUTE CTPYKTYPY CUCTEMBI 3JIEKTPOCHAOKEHHUSI.
3. laiiTe KpUTHUYECKYIO OLIEHKY OCHOBHBIM HAIPSIKEHUSM AJIEKTPOIUTAHHUS.
[IpakTuueckoe 3anarue 2:
1. TosicHuTe OCHOBHBIEC 3BEHbSI CXEMBbI DJIEKTPOMUTAHUS CUCTEMbI aBTOMATU3AIINH.
2. HazoBuTe cTaHIapThl PHEProCHAOKEHUS COOTBETCTBEHHO TPEOOBAHMSAM HOPMAaTHUBHOU
JOKYMEHTALHH.
3. Kakue 3HaeTe cuctemsl 3a3eMJICHUS U 3aHYJICHUA?
[IpakTHueckoe 3aHsATHE 3.
1./laliTe cpaBHUTEIBHBINM aHAIN3 BUI0B B3PbIBO3AIIUTHI.
2. IlosicHuTe BBIOOP CPEACTB U3MEPEHMS U ABTOMATU3ALMH [Tl B3PHIBOOIIACHBIX 30H.
3. Kak BpIOUparoTcs cpeicTB U3MEPEHHS U aBTOMATHU3AIMH JUIsl 10KapOONACHBIX 30H?

[Ipumep TecToB:
1. OcHOBHBIE TEXHUYECKHE XapAKTEPUCTUKU KOHTPOJLIEPA
[l wuH(pOpMAaLMOHHAS MOIIHOCTH (KOJMYECTBO KaHAJIOB BBOJA/BBIBOJA, OBICTPOJCHCTBUE), HANPSIKECHHE
M30JIALIUY, TIOJIEPKKA MOIMYJISPHBIX IPOTOKOJIOB
JMarna3oH paboyux TeMIeparyp
OTHOCHUTEJIbHAS BJIAXKHOCTb BO3/yXa
rapaHTUHHBIA CPOK CITYKOBI
Macca, rabapuThbl
2. OCHOBHBIE TEXHHUECKHE XapaKTEepPUCTUKH KOHTpoJIIepa
[l wuH(pOpMAIMOHHAS MOIIHOCTH (KOJMYECTBO KaHAJIOB BBOJA/BBIBOJIA, OBICTPOJCHCTBUE), HANPSHKEHUE
U30JIALIUY, TIOJIEPIKKA MOMYJIIPHBIX IPOTOKOJIOB
L] nmamazoH pabodmx Temmeparyp
L] oTHOCHTENbHAs BIAXHOCTH BO3/IyXa
L] rapaHTHUHHBIA CPOK CITY>KOBI
L] macca, rabapuTsl
3. O@ynkuuu u 3agaun SCADA-makera
[l oOpaboTKka TaHHBIX B PEKHME PEaTbHOTO BPEMEHU
L] oOMeH JaHHBIMH C Pa3IMYHBIX YCTPOICTB CBSI3H C OOBEKTOM YIPABICHUS
Ll peamuzamms SCADA HMI — yenoBeko-mammaHOTO MHTEp(dEiica ¢ oToOpaskeHnem nHpopmaru Ha [1K
WM OTIEPaTOPCKUX MaHeNsX
L] BozaelicTBHe Ha OOBEKT YIIPABICHHUS ITyTEM H3MEHEHHS IOAa4H MaTepUalIbHBIX TTapaMETPOB
[l peanm3anusi cuCTeMHOM KOMITbIOTEpHOU nporpammbl APM oneparopa
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L] u3MepeHue TEKYIUX 3HAYCHUH TapaMETPOB TEXHOJIOTHUECKOTO Ipoliecca

[l BozaelicTBHE Ha OOBEKT YIIPABICHUS ITyTEM M3MEHECHHUS SHEPTCTHUECKHUX MAapaMeTPOB

4. CocraBubie yactu ACYTII, Bxonsmue B 30Hy 00CTy:KUBaHUs CTpYKTypHOTO noapazaeneaus ACYTII
L] TITK, moneBoe obopynoBanue ACYTII, nuHuM CBSI3M, OMELICHUS, 3aKPEIUICHHBIC 32 MEPCOHAIOM
ACYTII

[l nMHUU CBS3U B YaCTH JIEKTPOTEXHUYECKOTO 000PYI0BaHHS

[] KOHJEHCAIMOHHBIC U YPAaBHUTEIILHBIC COCYIbI

[l mepBHYHBIC 3alOpHBIC OpraHbl HAa MMITYJIbCHBIX JIMHHUSAX CPEICTB HM3MEPEHUi, aBTOMAaTHU3aIMU
TEXHOJIOTUYECKHX 3aLIUT, OJIOKHUPOBOK

[l HenocpeacTBEHHO 3anopHbie opranbl UM

5. CocraBubie yact ACYTII, Bxoasmue B 30Hy 00CITYKUBAHUS CTPYKTYPHOTO TIOpa3IeIICHHSI 110
anekrpoobopynoBanuto (CII20)

[l mosieBoe 000pyI0BaHUE, JIMHUK CBSI3U B YaCTH AJICKTPOTEXHUUECKOTO 000PYI0BaHHsI, 3aKPEIUICHHBIC 32
CII20 nomerienus, B KOTOpBIX pa3meleHo obopyaoBanue ACYTII

nporpaMMHo-TexHrueckuit kommeke (I1TK)

nosieBoe obopynoBanue ACYTIIL, nuHuu cBs3M, OMEIIEHUs, 3aKperuieHHbIe 3a nepconasoM ACYTII
KOHJICHCAllMOHHbIE Y YPAaBHUTEIbHBIE COCY/IbI

HEIOCPENCTBEHHO 3anopHbie opransl UM

6. Bupl meproqnyeckoro TeXHHUECKOTo 00CTy>)KUBaHUS YCTaHOBJICHBI 1151 yCTpoiicTB P3A HampsikeHnem
0,4-750 xB

U IpoBepKa TMpH HOBOM BKIIOYEHUHM (Hajajaka), NEpBbIA MPO(UIAKTUYECKHH KOHTPOJIb,
MpOPUIAKTUYECKUIT KOHTPOJIIh

L] mpodunakTuyeckoe BOCCTAHOBICHHE (PEMOHT), TEXHHUYECKOE OOCITY)XHBAaHUE Ui MPOJJICHUS CPOKa
CITY’KOBI, TEXHUYECKUN KOHTPOJIb

TECTOBBIA KOHTPOJIb, OIPOOOBAHUE, TEXHUUECKUNA OCMOTP

ybopka

Jera3arnus

IIPO3BOHKA

Jieasparus

7. Ilenb TEXHUUYECKOTO OOCITYKUBAHUS B IEPUO HOPMAJIBHOM AKCILTyaTalluu (MEXAY IByMs
BOCCTaHOBJIEHUsIMH) ycTpoicTB P3A Hampsikxenuem 0,4-750 kB

(] BbISBICHHE M YCTPaHCHUE BO3HMKIIMX OTKAa30B M M3MEHEHHH IapaMeTpOB YCTPOWCTBA C LIENBIO
IIPEJOTBPAILEHHsI BO3MOXKHBIX OTKa30B (DYHKIIMOHUPOBAHMSI

L] ompexeneHre cOOTBETCTBHS KBATU(UKAIIMY [IEPCOHAA

L] ompexeneHre HECOOTBETCTBUSI KBAIU(HUKAIIMU ITEPCOHATA

L] ycraHOBJIEHHME HAapyIICHUH IPABUII OXPaHbI TPy/a

(] ycTaHOBJIEHHE HApyIICHUH OIUIATHI TPy

8. Ananorossiii curtan Beoja B [ITK ACYTII noacranmuii (I1C)

] mepemennslii Tok 1 A u 5 A, nepemennoe Hanpsbkenue: 57,7 B u 100 B, 230 B u 400 B, Toka 4-20 MA
Y HampsbKeHus noctossHHoro toka 0-10 B

gactoTHbI curaai 2000-4000 I'g

HaTypaJlbHbIE CUTHAJIBI TEPMOIIpeoOpa3oBaTeneil CONpOTUBIICHUS

curnain HART

ToK 0 — 10 MA

9. Huckpetnsiii curnan BBoaa B [ITK ACYTII noxacranmwii (I1C)

L] 24 B i 220 B nmoctostHHOTO (BHIPSIMIIEHHOTO) TOKa, 230 B mepemenHoro Toka wactoTs 50 I'iy

(] gacrornsiii curaan 2000-4000 I

[l HaTypaibHBIE CUTHAJIBI TEPMONpPEOOpa3zoBaTenell CONPOTHUBICHHS

U curman HART

L] tox 0 — 10 MA

10.Iudposoii curnan Beoga B [IITK ACYTII noacranmwuii (I1C)

L] wunTepdeiice ¢pusnueckoro yposus |IEEE 802.3 Ethernet («Butast mapa» u/mim onTHYECKOE BOJIOKHO)
n/um RS-485 (EIA/TIA-485-A)

gactoTHbIN curHan 2000-4000 I'xg

HaTypaJbHbIE CUTHAJIBI TEpPMOIIpeoOpa3oBaTeieil CONPOTUBIICHUS

Hanpspkenue -1...0...+1 B

Tok 0 — 10 MA
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JIJ1s1 MPOMEKYTOYHOM aTTeCTAIMU:
Bomnpocsr:

1. CoctaB TexHOpabOUYEro MPOEKTa aBTOMATU3AINK TEXHOJIOTUYECKUX MPOIIECCOB MPHU
OJTHOCTAIMHHOM TTPOCKTUPOBAHHH.

2. W3oOpaxeHue  TEXHOJOTMYECKOro  OOOpYyIOBaHUS M  KOMMYHHUKAIlMA  Ha
¢yHkumoHanbHbIX cxemax corigacHo 'OCT 2.784-70.

3. VYcnoBHble 0003HaYeHHS M TpadHUUECKHe CHUMBOJBI OTEUECTBEHHOIO CTaHAapTa
I'OCT 21.408-2013 (21.408-93). [TocTpoeHue ycaoBHOIO 0003HAYCHHS TPHOODA.

4. TlpunnunuansHblie nekTpuyeckue cxemsl (I193C). [Mopsaok pazpadotku [1DC.

5. IIyHKTHI yNpaBicHUS aBTOMATH3UPOBAHHBIX CHUCTEM. VHKEHEPHO-TCXHUUYECKHEC
TpeOOBaHUS K ITyHKTaM yIPaBJICHUS.

6. KomdbopTHbIE yCIIOBUS B MyHKTAX yIIPABICHHUS.

7. Kabenu. Pa3HOBUIHOCTU U MapKH.

8. Onmneparopckuii uatepdeiic. MHEMOCXEMBI.

9. Pexumbl 0OMEHa JTaHHBIMU B MPOMBIIUICHHBIX MH(GOPMAIIMOHHO-BBIYUCIUTEIBHBIX
CeTsIX.

10. IMpomsbinennas cetb Foundation-Fieldbus.

11. IpomerneHHas cets Ethernet. Pasnosuanoctu Ethernet.

12. CereBbic apxuTekTyphl. [llunHas Tomoorus.

13. CeteBbie apxutekTypbl. KosblieBasi TOMonorus.

14. BonokonHo-ontuueckue auHuu cBsizu (BOJIC). ®dusnueckue OCHOBBI Tepeaaydu
ONTUYECKUX CUTHAJIOB.

15. KoHCTpyKIIUsS ONTOBOJIOKOHHOM JIMHUU CBSI3U.

16. Knaccudukanus B3psIBoONacHbIX 30H B Poccun.

17. Knaccudukanus noxapoonacHsix 30H B Poccuu.

18. Knaccudukarus ra3o-Bo3yIIHBIX B3PBIBOOIIACHBIX CMECEH.

19. Bun B3pBIBO3aIIUTHI DJIEKTPOOOOPYIOBAHUS «B3PHIBOHEIIPOHHUIIAEMAsT 000JIOUKaY.

20. Bun B3pBIBO3AIIUTHEI AJIEKTPOOOOPYIOBAHHUS «UCKPOOE30IacHass >SJIeKTpHUeCKas
IETbY.

21. bapbepbl HCKPO3AIIUTHI HA CTAOMIUTPOHAX.

22. YcTpoiicTBa MEXCETeBOro MHTepderica: MOBTOPUTENN, MOCTBI, MAPUIPYTU3ATOPHI,
IIUTIO3BI.

23. «IloneBoe» obopymoBanne ACYTIL VcrpoiicTBa ranbBaHMYECKOW pa3BSA3KU H
HOpPMAaJTU3AIMH CUTHAJIOB.

24. 3azemiieHHE U 3aHYJICHUE B AJIEKTPOYCTAHOBKAX CUCTEM aBTOMaTu3anuu. OCHOBHBIC
MOHATHS TI0 3aIIUTE JTOJIEH OT MOPAKECHUS IIEKTPUUECKUM TOKOM.

25. Anmaparypa ympaBiaeHHs U 3alIUThI CXEM JIICKTPOTTUTAHUSI.
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