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1. Heasb, 32124 ¥ IVIAHUPYEMBbIe Pe3yJIbTATHI 00yUYeHHUS 0 TUCHUIINHE

lenpr0  OUCLMIUIMHBI ~ SIBJIIAETCS.  O3HAKOMJIEHHE CTYJAEHTOB C  OCHOBaMu
ABTOMATU3UPOBAHHBIX  WH()OPMAIMOHHO-YIPABISIIONIUX  CUCTEM  TEXHOJOTUYECKUX
POLIECCOB M TIPOW3BOJICTB, OBJIAJICHUE MMH METOJAMH TOCTPOCHUS (PYHKIIMOHATIBHBIX
YCTPOWCTB M CHCTEM KOHTPOJS, PETyJIHPOBaHUS M YIPABICHHUS TEXHOJIOTHMYECKUMU
00BEKTaMH M CHUCTEMaMH, MPUOOPETEHUE CTYJIEHTaMHU HABBIKOB MO MPOEKTUPOBAHUIO
CUCTEM aBTOMATHU3AllMH, U3yYEHUE OCHOB IPOCKTUPOBAHUS aBTOMATU3UPOBAHHBIX CHUCTEM,
METO/IOB NPOEKTHPOBAHUSA KOMIIOHEHTOB aBTOMATU3MPOBAHHBIX CHCTEM, MPUOOpPETEHUE
3HAHWU Y HABBIKOB B IPMMEHEHUM HA IPAKTUKE alMapaTHbIX W IPOTPAMMHBIX CPEACTB,
HEOOXOUMBIX 7151 MPOPECCHOHATBHON ACSITENFHOCTH.

3aayaMul JUCIUTUIMHBI SBIISIOTCS:
- (hopmupoBaHUe 3HaHUN O MPOEKTUPOBAHUM aBTOMATU3UPOBAHHBIX MH()OPMALIMOHHO-
YIPaBISIONIUX CUCTEM,
- hopmupoBaHue 3HAHMHA O CUCTEMaxX CTAHIAPTOB B OO0JIACTH TMPOCKTHPOBAHUS
aBTOMATHU3UPOBAHHBIX CHCTEM;
KoMrieTeHnn 1 MHIUKATophl, (GOpMHUpPYEMBbIE Y O0YYAOIINXCS
Kona 1 HaumeHOBaHNE KOMIETEHIHH Kon 1 HanmeHoBaHMe WHAMKATOpa
[1K-4.1. Crnocoben HacTpauBaTh
YIPaBJISIONIUE CPEACTBA U KOMILIEKCHI
[IK-4.2.  OcymiecTBisieT  perjiaMeHTHOE
oOCITy’)KMBaHUE YIPABISAIOIINUX CPEACTB U
KOMILJIEKCOB C UCIIOJIb30BaHUEM
COOTBETCTBYIOIINX CPE/CTB

I1K-4. Cnocoben HACTPauBaTh
YIOPaBISAIONIUE CPEJICTBA U KOMILJIEKCHI U
OCYUIECTBJISITh ux perjiaMeHTHOE
oOcy)KUBaHUE C HCTIOJIb30BAaHUEM
COOTBETCTBYIOIIUX CPEJICTB

2. Mecto aucuuninHbl B cTtpykrype OII

[IpenmecTByromuye TUCUUIUIMHBL (Moaynn), npaktuku, HUP, np.

[IpoekTupoBanre HMHPOPMALMOHHO-YIPABISIOIIMX  CHCTEM; ABTOMAaTHYECKOE
ynpasieHue; TexHuyeckne cpecTBa yIpaBieHUs BEPXHETO YPOBHS;

[Tocnenyroume AMCHUIUIMHEBL (MOyn), npaktuku, HUP, np.

[IpousBoAcTBEHHass NOpakTUKa  (NMpeAIuIIOMHas  MpakTUKa);  BeinmosiHeHue,
MOATOTOBKA K MPOLIEAYPE 3aIIUThI U 3aIUTa BbITYCKHOW KBaTU(pUKAIIMOHHOW PaOOTHI.

3. CTpyKTypa u coep:kaHue TUCIUIITUHBI

3.1. CTpyKTYypa AUCHHMILINHBI

Jlst ouHOM popMBI OOyUCHUS

Bup yueOHo# paboThl Bcero | Bcero Cemectp
3E 4acoB 7 8

OBIIAA TPY JOEMKOCTbDb JUCIHUTTIJINHBI 12 432 216 216
KOHTAKTHAS PABOTA - 167 69,9 97,1
AYJIUTOPHAS PABOTA 110 60 50
Jlexknnun 50 30 20
[IpakTrdeckue (CeMUHAPCKUE) 3aHATHUS 60 30 30
JlaGopatopHbIie paboThI
CAMOCTOSTEJIBHASA PABOTA 250 130 120
OBYUAIOIIET OCA
[IpopaboTtka yueOHOTO MaTepuaa 12 9 21




KypcoBoii npoekt 72
Kypcosas padota - - -

[ToaroroBka K MpoOMEXyTOYHOM aTTeCTaIluU 12 36 36
[IpomexyTOouHas aTTecTalus: €] €)
- 30

3.2. Conep:kaHue IMCUMILUIMHBI, CTPYKTYPHPOBAaHHOE IO pa3jejaM H BHIAM
3aHATHN

7 cemecTp
Pa3znensr Pacnpenenenne @®op | MHaekcsl HHAMKATOPOB
JTUCHUTLINHBI @ TPYIOEMKOCTH MBI U dbopMHUpyEeMBIX
Q | mo BUAAM y4eOHOU | BHJ KOMIIETEHIIUI
7 paboThl | KOHT
g % § § Lé postst
E g8
1. BBenenne B| 38| 6 6 | 26 | TK1 I1IK-4.1, 3
aBTOMATU3UPOBAHHbIC
MH(OPMAIMOHHO-
YOPaBISIONIME  CUCTEMBI
(ANYC). CucteMHbIN
MOoAXOJ B  CO3JaHUHU
ANYC
2. Ob6mas | 54 | 10 10| 34 | TK2 IIK-4.1,3,V, B
XapaKTEepUCTUKA IIK-4.2, B
aBTOMATU3UPOBAHHBIX
nH(OPMAITMOHHO-
YOPaBISIONIUX CUCTEM
3. Bunger oGecneuenus | 42 | 6 6 | 30 | TK3 IIK-4.1, 3,¥
ANYC [1K-4.2,VY
4. AmnmapatHele cpeactBa | 46 | 8 8 | 30 | TK4 [1K-4.1, 3,Y
noctpoenust AUYC I[IK-4.2,V,B
DK3aMeH 36 oM
NTOro 216 | 30 30| 120
8 cemectp
Paznensr Pacnipenenenne | ®op | MHaekchl HHAUKATOPOB
JUCHUTUTAHBI @ TPYJIOEMKOCTH | MBI U bopMHpyEMBIX
> 0 BUJIaM BU/ KOMIETEHIIUM
o | yueGHO# paGoTE! | KOHT
5. Anroputmuzamusis B | 44 | 6 10 | 28 | TKS [1IK-4.1, 3,Y
ABTOMATU3UPOBAHHBIX I1IK-4.2, 3,V
cucTteMax U pa3padoTkKa
IPOrpPaMMHOTO




obecneuenus AC
6. Pazpabotka | 36 | 4 8 | 24 | TK6 I[1IK-4.1, 3,Y
TEXHUYECKOTO 3aJaHMus Ha I1IK-4.2, ¥
CO3JaHue
ABTOMATH3UPOBAHHBIX
CHCTEM

7. TpeboBanus K| 34 | 6 6 | 22 | TK7 [1IK-4.1, 3,Y
COJICP>KaHUIO [1K-4.2, 3
JIOKyMEHTOB,
pa3pabaTblBa€MbIX  MOpH
CO3JIaHUU
aBTOMATU3HPOBAHHBIX
CHCTEM

8. OcHoBupie ToHsATHS | 30 | 4 6 | 20 | TKS IIK-4.1,3,V,B
POCKTHON AESATEIbHOCTU [1K-4.2, 3

U yIpaBJICHUS MPOEKTaMHU
DK3aMeH 36 OM I1IK-4.1, 3,y
I1K-4.2, 3

UTOT'O 180 | 20 30 | 94

3.3. Conep:kanue AUCHUTTHHBI

Paszpnes 1. BBenenue B aBTOMAaTH3MPOBAHHbIC HH(OPMALUOHHO-YIIPABJISIIOLINE
cucrembl (AYC). Cucremunlii moaxoa B co3ganuu AUYC

Tema 1.1. PoJib BBIUMCITUTENHHON TEXHUKHU U YEJIOBEKA B YIIPABICHUHU.
Tema 1.2. Moaenu ynpasiaeHus TexHonoruueckumu mporeccamu (ANYC).

Pazgen 2. O0masi XapakTepucTHKA aBTOMATH3MPOBAHHBIX HHPOPMALIMOHHO-
YIPABJISIIOIIUX CUCTEM

Tema 2.1. CTtpykrypa ynpasinenusd. L{eHTpann3oBaHHbIE U paclpeIeeHHbIE CUCTEMBI
ynpasieHusi. CTpyKTYpHBIE CXEMbI CUCTEM U3MEPEHUs, YIIPABICHHS U aBTOMATHU3AL[UH.
CrpykTypHble cxembl koMiuiekca Texuudeckux cpencts (KTC) AUYC. Ceressie AYC.
O6mue nousaTra. OCHOBHBIE XapaKTEPUCTUKH MPOMBIIIEHHBIX CETEH.

Tewma 2.2. Cxembl BHEIIIHUX AJICKTPUUECKUX U TPYOHBIX TPOBOIOK

Tema 2.3. IIpoekTupoBaHr€e BOJIOKOHHO- ONTUYECKHUX JIMHUM CBSI3U

Pa3aea 3. Buabl ooecneuenuss AUYC

Tema 3.1. Pazpabotka uenoBexo-mamuuaHoro (HMI) untepdeiica B AC. SCADA-cucTeMBbl.
Tema 3.2. OGecneyeHne HEOOXOIMMOI0 MHUKPOKJIMMATa B AJIEKTPOTEXHUYECKUX IKadax
aBTOMATU3UPOBAHHBIX CUCTEM.

Tema 3.3. KomnoHOBKa [IEHTPaIbHBIX IIUTOB U ITYJIbTOB.

Tewma 3.4. B3pbiBo- 1 noXkapoOe30nacHble TEXHOJIOTMH B aBTOMATU3AIMN TEXHOJIOTHYECKUX
POLIECCOB U MTPOU3BOJICTB.

Tema 3.5. 3aUTHBIC YCTPOUCTBA JIJI1 CUTHAIBHBIX JTUHUAM

Pasznen 4. Annapartubie cpeacrsa nocrpoenusi AMYC
Tewma 4.1. 3a3emiieHre U 3aHYJIEHUE B AIEKTPOYCTAHOBKA X CUCTEM aBTOMAaTU3ALMH



Tema 4.2. TunoBsle pelieHUs 3aa4 aBTOMATU3AIUA TEXHOJIOTHUYECKUX MPOIECCOB
Tema 4.4. Pacnpenenennsie Mukpomnpoueccopubie AUUYC 1151 HACOCHBIX, KOMIIPECCOPHBIX,
KOTENbHBIX, TYpOO - U KOTJIOArperaToB

Pa3nen S. AuropurMu3anusi B aBTOMATU3MPOBAHHBIX CHCTEMAaX U pa3padoTka
nporpaMmMHoOro odecnevyenuss AC

Tewma 5.1. Anroput™bl oOHapYy>KEHUS COOBITHIA, aHATTN3a CUTYyaITUi.

Tema 5.2. AlropuT™Mbl NOJITOTOBKUA COBETOB M PEKOMEH 1AL,

Tema 5.3. Alroput™bl HOATOTOBKU M MPUHATHS pELIEHUIN. AJITOPUTMBI BCIIOMOTaTEIIbHBIE.
Tema 5.4. Odopmnenune anropurmoB AUYC.

Tema 5.5. Onrcanue cxem U CHMBOJIOB.

Tema 5.6. [IpaBuna npuMEHEHHs] CHMBOJIOB U BBITIOJHEHHUS CXEM U CUMBOJIOB.

Tema 5.7. PazpaboTka nporpammuoro ooecneuenus AC.

Pazgen 6. Pa3zpaGoTka TeXHHYECKOro0 3aIaHUA HA CO3JaHME ABTOMATH3UPOBAHHBIX
CHCTEM

Tema 6.1. CocTaB u comepkanue TexHudeckux 3aganui (T3).

Tema 6.2. [Topsinok pazpaboTku, cornacoBanus u yreepxaenusa T3 na AC

Tema 6.3. Texnudeckoe 3ajJaHWe Ha pPa3pabOTKy MOMOJHUTEIBHBIX (HECTAHAAPTHHIX)
u3aenui, cea3anHbix ¢ AC.

Tewma 6.4. Texuuueckoe 3aiaHue Ha pa3pabOTKy MPOrpaMMHOTO 0OecrieyeHus

Pazgen 7. TpeOoBaHMs K COAEPKAHMIO JOKYMEHTOB, pa3padaTbiBaeMbIX IIPH CO3AAHNH
aBTOMATH3MPOBAHHBIX CHCTEM

Tema 7.1.TpebGoBanusi K COACPKaHUIO JIOKYMEHTOB MO OOIIECHCTEMHBIM PEHICHUSIM.
[losicHuTENnbHBIE  3allMCKM K  3CKHU3HOMY, TEXHHYECKOMy  Ipoekram. (Cxema
(GyHKIMOHATBHOM  CTPYKTyphl.  BemomocTs  mokymHbiX — u3nenuid.  OmwucaHue
aBTOMaTU3UpyeMbIX (GyHKIUNA. JIoKanbHas cMeTa U JIOKAJIbHBIA CMETHBIA pacyeT, MacmopT,
dopmymsip. IlpoexTHass oOlleHKAa HaAEKHOCTH cHucTeMbl. OOllee ONHCAaHHE CHUCTEMBI.
BenomocTtu nepskareneil MOAJIMHHUKOB, SKCIUTyaTallMOHHBIX JOKyMeHTOB. IIporpamma u
METO/MKA UCTIBITaHUM. CXeMa OpraHU3alMOHHON CTPYKTYPHI.

Tema 7.2.TpeboBaHusI K COAEPHKAHUIO TOKYMEHTOB C PEIICHUSIMH MO OPraHU3ALMIOHHOMY
oOecrnieuenunto. TpeboBaHUsS K COAEPKAHUIO JOKYMEHTOB C PELICHUAMH MO TEXHUYECKOMY
oOecneuenunto. Cxema apromaruzanuu. Onucanne KOMIUIEKCa TEXHUYECKUX cpeAcTB. [1nan
pacrojoXeHus: O0OpyIOBaHUS M MPOBOJOK. TexXHUYecKHe 3aJaHus Ha pa3paboTKy
CHEUUaIN3UPOBaHHBIX TEXHUYECKUX cpeAcTB. MHCcTpykums no skcmutyararuu KTC.

Tema 7.3. TpeboBaHUs K COACPKAHUIO TOKYMEHTOB C PEIICHUSIMH 1O WHHOOPMAITMOHHOMY
oOecneueHuto. TpeboBaHUS K COJEPKAHUIO TOKYMEHTOB C PEIICHUSAMHU MO IPOrPaMMHOMY
obOecrieuennto. TpeboBaHusST K  COACPKAHUIO JOKYMEHTOB C  PEIICHUSIMH  TIO
MaTeMaTU4eCKOMY 00eCIIeUeHHIO.

Tema 7.4. ConepkaHue TOKYMEHTOB, pa3padaThiBa€MbIX Ha MPEINPOCKTHBIX CTaJMsIX.
ConepxaHue OpraHU3alUOHHO-PACIIOPSAUTENBHBIX JOKYMEHTOB. I[IpHKa3bl, IPOTOKOJIBIL.
AKTBI 3aBEPILICHHS U IPUEMKH B ONIBITHYIO JKCILTyaTallHIo.

Pa3nen 8. OcHOBHbIE NOHATHS MPOEKTHOM 1eATEJIbHOCTH U YIIPABJIEeHUS IPOEKTAMM

Tema 8.1. Konuenuusa ynpaieHus: nmpoektaMu. Heo0XoauMocCTh yrpaBiaeHusl MPOEKTaMU.
B3auMocCBsA3b ynpaBiieHHs MPOEKTaMU W YNPABIEHUS WHBECTHLMSAMU. Pa3BUTHE METOIOB



VOPABJICHHUS TPOEKTaMHU/PKOHOMUKOU. [lepcriekTuBBl pa3BUTHS YIpaBICHUS TPOCKTaMHU.
TexHoJIOruu ynpaBieHUs.

Tema 8.2. OcHoBbl ympaBieHus mnpoektamu. Kriaccudukanuss 0a30BbIX MOHSITHI
ynpaiieHus: npoekramu. Kiaccudukamus TUnoB mpoekToB. Llenb u cTparerusi mpoexra.
PesynbraT mnpoekra. Ymopamisemble mnapamerpbl Tpoekta. OKpy)KeHHE TMPOEKTOB.
[IpoexTHpiii muka. CTpykrypuzanus MNpoekToB. DYHKIMU M TMOJCUCTEMBI YIpaBICHUS
npoekTamu. Metozbl ynpapieHus npoektamu. OpraHu3aluoOHHbIE CTPYKTYPhI YIIPaBICHUS
POEKTaMH. YUYaCTHUKH MPOEKTA.

Tema 8.3. Pa3zpaborka xoHIeniuu npoekra. GopMUpOBaHHE WHBECTUIIMOHHOTO 3aMbICia
(umen) mnpoekra. IlpenBapurenvHas npopabOTKa LENEd W 3aJad IPOEKTa M aHaIH3
OCYILIECTBUMOCTH MpoeKTa. X0IaTaiiCTBO (JIeKIapalus) 0 HaMEpPEHUSIX.

Tema 8.4. Hawanbnas ¢aza npoekta. [IpenuHBecTHIIMOHHBIC McciaenoBanus. [IpoeKkTHBIN
aHanu3. OueHKa >XKU3HECIOCOOHOCTH M (DMHAHCOBOW PEaNM3yeMOCTH MPOEKTa. TeXHUKO-
PKOHOMMUYECKOE 000CHOBaHME (MIPOEKT) CTPOUTENbCTBA. bu3Hec-iaH.

3.4. TeMaTH4YeCKUI IUVIAH MPAKTHYECCKUX 3aHATHI

Tema 1. CxeMbl BHEIIHUX OJJIEKTPUYECKHMX M TPyOHBIX NpoBOoJoK. [IpaBuna
BbINOJTHEHUs. [IpOBOJKM cCHCTEM aBTOMATH3alMHU. OJIEKTpUueckue MpoBoaAku. OOmue
nojoxkeHusi. CrocoObl BBIMOJHEHUS 3JIEKTPONPOBOAOK. BbiOOp NpoBOAOB U Kabemew.
VY cI10BUSL COBMECTHOM MPOKJIAJIKY LIETIEN PA3JIMYHOIO HA3HAYEHUS.

Tema 2. OcCOOEHHOCTH MPOEKTUPOBAHUS BOJOKOHHO-ONTHYECKUX JIMHUU CBSI3U.
Bunbl coenuuenunii ontudyeckux kaoenei. [Ipoknanka ontuueckux kademnen.

Tema 3. SCADA-cuctembl pa3paboTku uenoBeko-MamuuHoro (HMI) untepdeiica B
AC.

Tema 4. KommoHOBKa IEHTpaJIbHBIX IWIMTOB M MYJbTOB. APXUTEKTYPHO-
XYyJIO)KECTBEHHbIE W  HMH)XEHEPHO-TEXHMYECKUE  PEIICHHS MYHKTOB  YNPABJICHUS.
KomdopTHsie ycinoBus. HXeHepHO-TEXHUUYECKHE TPEOOBaHUS K MTyHKTaM YIIPaBICHUS.

Tema 5. B3peiBo- U M0XapoOe30MacHble TEXHOJOTMHM B  aBTOMAaTU3AIUU
TEXHOJIOTUYECKHUX MPOIECCOB U Mpou3BOCTB. Kiaccudukaiys B3pbIBO-U MOKAPOOTACHBIX
30H. Knaccuduxkanus B3pbIBOONacHbIX cMeceil. OCHOBHBIE BUIbI B3PBIBO3AIIUTHI.

Tema 6. 3azemieHue u 3aHyJeHHE B IJIEKTPOYCTAHOBKAX CHUCTEM aBTOMATH3AIIHU.
3allUTHBIE YCTPOWCTBA [JII CHUTHAJIBHBIX JIMHUWA. [anbBaHUYECKH W30JIUPOBAHHBIE
CUTHAJbHBIE 1IENMM C 3alUTHBIMM YCTPOWCTBAMHU. 3aMEHa JJIEMEHTOB CHUCTEMBI
aBTOMATHYECKOTO yIIpaBJieHUs 0€3 OTKIIOUCHHS TUTAHMUS.

Tema 7. OCHOBHbIC MOHSTHUS MO 3aIIUTE JIOAEH OT MOPAXKEHHS BJIECKTPUUECKUM
TOKOM, HCNOJIb3yeMbIX B «IIpaBuiax ycTpoilcTBa 3JIEKTPOYCTAHOBOK

Tewma 8. TumnoBsie perieHus 3a/1a4 aBTOMATHU3aIUNA TEXHOJIOTUUECKHX MTPOIIECCOB

Tema 9. Pacnpenenennsie Mukpormpoieccopabie AWNYC s HACOCHBIX,
KOMITPECCOPHBIX, KOTEIBHBIX, TYpOO- U KOTIOArPeraToB.

Tema 10. Anroput™bl OOHapy>KEHUS COOBITHH, aHaNIM3a CHUTYalldi, MOJTOTOBKHU
COBETOB U PEKOMEHIALUM, IIPUHSATUS PELLICHUN.

Tema 11. Odpopmiienne anropurmoB ANYC. Onucanue cxeM U cuMBoOJIOB. [IpaBuiia
BBIITOJTHEHUSL.

Tema 12. PazpaboTka nporpammuoro ooecneuenus AC.

Tema 13. Pazpabotka TexHuueckoro 3aaanus. CocTtaB U COAECpKAHUE TEXHUYECKUX
3aganuit (T3). [lopsaok pa3paboTku, corinacoBanus u yreepkaenus T3 va AC.

Tewma 14. Texuuueckoe 3a1aHre Ha pa3pabOTKy IPOrpaMMHOTO 0OeCTieYeHUs

Tema 15. IlosicHuTenbHBIE 3aIUCKH K 3CKU3HOMY, TEXHHMYECKOMY IPOEKTaM.



Benomocte mokymHbeiXx u3genuid. OmnucaHue aBTOMaTu3upyeMmbix ¢GyHkiui. JlokanpHas
CMETa U JIOK&JIbHBIA CMETHBIM pacueT, mnacnopt, ¢dopmymsp. IIpoekTHas oreHka
HaJEeKHOCTU cucTeMsl. [IporpaMma n METOIMKa UCTIBITAHUN.

Tema 16. CxemMa OpraHu3allMOHHOW CTPYKTYpbl. TpeOoBaHHA K COAEpPIKAHUIO
JOKYMEHTOB C pELICHUSIMHM II0 OPraHU3allMOHHOMY OOECIEUEHUIO, 10 TEXHUUYECKOMY
obecneuenunto. MHcTpykuus o skcmryaranuu KTC.

Tema 17. TpeboBanus K cOAEpKAHUIO JOKYMEHTOB C PELICHUSMHU IIO
MH(POPMALIMOHHOMY, IPOrPaMMHOMY U MaT€MAaTUYECKOMY O0ECIICUEHHUIO.

Tema 18. Coneprxanue 10KyMEHTOB, pa3padaThIBAEMbIX HA IPEINPOEKTHBIX CTaAUSIX.
ConeprxaHre OpraHu3alMOHHO-PACHIOPAIUTENBHBIX JOKYMEHTOB.

Tema 19. Konuenuus ynpaBiaeHus IpoeKTamMu. B3anMocBs3b  ynpaBieHUs
IIPOEKTAMU U YIIPABJICHUS NHBECTULUAMU. TEXHOJIOTHM YIIPABICHUS IPOCKTAMH.

Tema 20. Knaccudukanus TunoB nmpoektoB. Llenb, cTpaTerus u pe3ynbTaT IPOCKTa.
VYrpasisiemple mapaMeTpbl mpoekra. OKpy)eHne TpoeKToB. OpraHn3alMOHHbIE CTPYKTYPBI
YIPaBJICHUS IPOECKTAaMU. Y YACTHUKH ITPOEKTA.

Tema 21. Pa3paborka koHuenuuu mnpoekTa. POpMUPOBAHHWE HHBECTHUIIMOHHOTO
3amMbIcia (uaen) npoekta. [IpeaBapurensHas npopaOoTKa Lelel U 3a7a4 MPOeKTa U aHAIU3
OCYIIECTBUMOCTH MPOEKTa. X0AaTaliCTBO (JeKIapanus) O HAMEPEHUSX.

Tema 22. Havanphas @¢as3a mpoekra. [IpearHBECTULIMOHHBIE HCCIIEIOBAHUS.
[IpoekTHbIil aHanu3. OLEHKa KU3HECIOCOOHOCTH U (PUHAHCOBOM peain3yeMOCTH MPOEKTa.
TexHuko-3x0HOMUYECKOE 000CHOBaHKE (MIPOEKT) CTPOUTENbCTBA. bru3Hec-maH.

3.5. TemaTu4ecKuii IJ1aH JIa0OPATOPHBIX padoT
JlanHbIi BUA pabOTHI HE NPETYCMOTPEH YUEOHBIM IJIAHOM

3.6. KypcoBoii npoekT

[Ipennaratorcs 50 BapuantoB 3aganuii KII.

Ilepeuenv npumepHbIX 3a0anuli Kypcogo2o npoekma

Pa3pa0oTka TEXHMUYECKOro 3aJaHHsl W NPOEKTHOW JOKYMEHTALMM HAa aBTOMAaTU3ALUIO
napoTypOUHHON YCTAHOBKH C TETUIO(QUKAITMOHHON TypOHUHOM.

Pa3pa0oTka TEXHMUYECKOro 3aJaHHsl W IPOEKTHOW JOKYMEHTALMM HAa aBTOMAaTU3ALUIO
napoTypOMHHON YCTAHOBKHU C KOHIEHCAIIMOHHOW TypOUHOM.

Pa3paboTka TEXHHYECKOTO 3a/laHus W NPOEKTHOW JOKYMEHTAIlMM Ha aBTOMAaTHU3ALNIO
ra3oTypOMHHOM YCTaHOBKH.

Pa3paboTka TEXHHUYECKOrO 3a/laHus W TPOCKTHOW JOKYMEHTAIlMM HAa aBTOMAaTU3ALNIO
YCTaHOBKH KOHJIMLIMOHUPOBAHUS BO3yXa.

Pa3paboTka TEXHHYECKOrO 3a/laHus W NPOCKTHOW JOKYMEHTAIlMM Ha aBTOMAaTHU3ALMIO
BEHTWSILIHOHHOTO arperata TOProBOro LHEHTpa.

Leap paGorbl: HayuyuTh CTYACHTOB pa3palbaThiBaTh MNPOEKTHYI JOKYMEHTALUIO
aBTOMATH3AllMM TEXHOJOTMYECKUX IPOIECCOB U MPOU3BOJCTB COIVIACHO AaKTYyaJbHBIM
CTaHJIapTaM MMPOECKTUPOBAHHS.

3agaya. Pa3paborars TexHHUYECKOE 3aaHKe, TPahUUECKyI0 U TEKCTOBYIO YACTH MPOEKTHOU
JOKYMEHTAallMl  aBTOMAaTH3allMd  TEXHOJOTMYECKOTO  Mpolecca ©  MPOU3BOJACTBA
(mapoTypOMHHON YCTaHOBKH C TEIJIO(PUKAITMOHHON TypOHUHOM.

4. OueHuBaHHE Pe3yJIbTATOB 00y4eHHUsI



OrecHUBaHUE PE3YJIBTaTOB OOYUCHHUsS IO IUCIUIUIMHE OCYIISCTBIIICTCS B paMKax
OaJUIbHO-

TEKyLIEr0 KOHTPOJSI M NPOMEXKYTOYHOM aTTECTAllMM, NPOBOAUMBIX IO
peritunroBoit cucreme (bPC).
[Ixana OICHKH PC3YyJIbTATOB O6yq€HHﬂ IO JUCHUITIINHE:
YpoBeHb chOpMUPOBAHHOCTH KOMIIETEHLIUU
Kon (MHAMKATOpPA JOCTHXKEHUSI KOMIIETEHIUH )
WH/MKA | 3aIUIaHUPOBaH
Kon . o o
KOMITC Topa HEIE Bricokwnit Cpennumit Hwxe cpennero Huzknii
Termu |70 | PESYIRTATE [IIkasia OllCHUBAHHUSI
€HUs 0o0y4deHus
" yIIOBJIET- HEYJIOBJIET-
KOMIIET |10 JUCIHUILINHE OTJIMYHO XOpOIIO
BOPHUTEIHHO BOPHUTEIHHO
SHITUHN
3a4TEHO HE 3a4TEHO
3Hatp
anekTpoHHyto |CBobomno u B |[[ocratouno  |[Inoxo omwu- He 3naer
MPOSKTHYIO  H|ITOJIHOM OOBEME |TIOJIHO 3HACT  |ChIBACT MPOSKTHYIO U
pabouyro OTIHCHIBACT MPOSKTHYIO M |IPOEKTHYIO H  |pabouyro
TEXHUUYECKYIO |[IPOEKTHYIO U  [pabouyro pabouyro TEXHUYECKYIO
JIOKYMEHTAIHUIO [pabodyto TEXHUUYECKYIO [TEXHHUYECKYI |IOKYMEHTAIUIO
B 00J1aCTH|TEXHUYECKYIO |TOKYMEHTAIUIO |JOKYMEHTAIUIO |B 00JacTH
ABTOMAaTH3AIINH [TOKyMEHTAIUIO |B 00JacTu B o0Jactu aBTOMAaTHU3AINH
B COOTBETCTBUH (B 00J1aCTH ABTOMATH3AIMH |aBTOMATH3AIH |B COOTBETCTBUU
c aBTOMAaTH3aIliH |B B COOTBETCTBHUU |C
JEHCTBYIOIIUM |B COOTBETCTBHH [COOTBETCTBHUU C|C JCHCTBYIONUMU
U CTaHJapTaMu,[c JNEHCTBYIONIUM |IEHCTBYIOIUMU |CTaHAApTaAMH,
TEXHHYECKUMH |IEHCTBYIOIIAM (U CTaHIApPTaMH, |TEXHUYCCKUMU
YCIOBUSIMU  H|H CTAaHAApPTaMHU, [CTAaHAAPTAMH, |TEXHUYECKUMHU |yCIOBUSMHU U
JIPYTHMH TEXHUYCCKUMH |TEXHHYECKUMU |yCIOBUSMU M |IPYTUMHA
HOPMATUBHBIM [YCIIOBUSMHU U |yCTIOBUSIMU M |APYTUMHU HOPMAaTUBHBIMH
u JIPYTHMH JIPYTHMH HOPMATUBHBIMH |JJOKyMEHTaMHU
JOKYMEHTAaMHU |HOPMATUBHBIMU [HOPMATUBHBIM |JOKYMEHTaMU
[1IK-4 |[IK-4.1 YMerb
pPUMEHSIET MIPUMEHSIET IPUMEHSET Cnabo He ymeer
MPOEKTHYIO  H|TMPOEKTHYIO M |IPOEKTHYIO M |IPUMEHSIET MPUMEHSITh
pabouyro pabouyto pabouyro MPOCKTHYIO U |TTPOEKTHYIO U
TEXHUUYECKYIO |TeXHHUYECKYIO [TeXHHUYECKyI [pabouyio pabouyro
JIOKYMEHTAITHIO [TOKyMEHTAITHIO [TOKyMEHTAITHIO [TEXHUYECKYIO |TeXHUYCCKYIO
B obrnactu(B obnactu B o0nactu JOKYMEHTAITUIO |T0KYMEHTAIIUIO
aBTOMAaTH3allMH |aBTOMATU3allM1 |aBTOMATU3alllH1 |B 0071aCTH B 001acTu
B COOTBETCTBHUH|B COOTBETCTBUH [B COOTBETCTBUY [aBTOMATHU3AIMH |aBTOMATU3AIIUN

c
JIEUCTBYIOLIUM
U CTaHJapTaMu,
TEXHUYECKUMHU
YCIOBHSIMU U
JIPYTUMH
HOPMaTHUBHBIMH
JIOKyMEHTaMu

c
JENCTBYIOLIUM
U CTaHJapTaMH,
TEXHUYECKUMU
YCIIOBUSIMU U
JIPYTUMH
HOPMaTHBHBIMH
JOKYMEHTaMu
0€e3 oIunOoK

c
JIEHCTBYIOLUM
U CTaHJIapTaMu,
TEXHUYECKUMU
YCIIOBUSIMU U
JIPYTUMH
HOPMAaTHUBHBIMU
JIOKyMEHTaMH,
JIOITyCKAeT

B COOTBETCTBUH
c
JENCTBYIOIIAM
U CTaHJapTamy,
TEXHUYECKUMHU
YCIIOBUSMU U

JIpYTUMH
HOPMAaTHUBHBIMHU

JOKYMCHTAaMH,

B COOTBETCTBUH
C
JNENUCTBYIOLIMMHA
CTaHJapTaMH,
TEXHUYECKUMHU
YCIIOBUSMH U
APYTrUMU
HOPMAaTUBHBIMHU
JOKYMEHTaMH

Baanern




HaBBIKAMHU CBo0OomHO Hocratouno |Cmabo He Bimaneer
NPUMEHEHUS  |HABBIKAMU TMIOJTHO HaBBIKAMU HaBbIKaMU
MPOEKTHON  U|IPUMEHEHHUs |HaBBIKaMU MPUMEHEHUS MIPUMEHEHUS
paboueii IIPOCKTHOM U |IPUMEHEHUs [[IPOCKTHOMU U IIPOEKTHOMN U
TEXHUYECKON |paboueii MPOCKTHOM M [paboueit paboueit
JOKYMEHTAIIUN |TeXHUYECKOW |paboueit TEXHUYECKON TEXHUYECKOU
B 00JacTH|IOKyMEHTALIUU |TEXHUYECKON |HOKYMEHTAIMH B [JOKyMEHTAIlUU B
aBTOMATH3AIINH |B 00JIaCTH JOKYMEHTAIUH |00JacTu obmactu
B COOTBETCTBUU|aBTOMATHU3AIM |B 00JacTH aBTOMAaTU3allUd |aBTOMATHU3ALNH
c uB aBTOMATH3AllM |B COOTBETCTBUH |B COOTBETCTBUU
JIEHCTBYIOIIUM |COOTBETCTBUM |U B c C
U CTaHJapTaMu,|c COOTBETCTBUM |ACUCTBYIOUIMMH |ICHCTBYIOLIUMU
TEXHUYECKUMH |ICUCTBYIOIIUM |C CTaHJapTaMH, |CTaHAapTaMH,
YCIOBUSIMU ~ U|U NEHCTBYIOIIUM |TEXHUYECKUMHU  [TEXHUYECKUMU
JIPYTUMU CTaHJapTaMH, |U YCJIOBHUSIMU U YCJIOBUSIMU U
HOPMAaTUBHBIMH |TEXHUYECKUMU CTaHIapTaMu, |IpyruMH IpYyTUMU
JOKYMEHTAaMHU |YCJIOBUSIMU U [TE€XHUYECKUMH |[HOPMATUBHBIMU (HOPMATUBHBIMU
3HaTh
pemienuss  no|CBoboano u B |[ocratouno  |[Inoxo omwu- He 3naer
YCTPAHEHUIO H|[IOJTHOM OOBEME [[IOJIHO 3HAET  |CBhIBAET perieHus mo
MpeyNpexIeH [OnUChIBaeT pellIeHus 0 [pelIeHus 1o YCTPaHEHUIO U
UI0 OTKa30B H[pelieHus mno YCTPAHEHHIO U |YCTPAaHEHUIO U |TIPEAYIPEKIACHH
HapyIIeHUH YCTPAHEHUIO U |[IPEYNPEKICH |IPEIyNPExKICHH [0 OTKA30B U
pabotsr ACVII [mpeayrnipexieH (Mo OTKa30B U |10 OTKA30B U HapyIleHun
HIO0 OTKAa30B U |HApYILIEHUH HapyILIeHUN paboter ACVYII
HapylIEeHUN paboter ACVYII [pa6otet ACYII
paboter ACVYII
Ymern
JIEMOHCTPHUPYET |IEMOHCTPUPYET [1eMoHCcTpupyeT [Ci1abo He
pelieHuss  TO|peIICHUs 0  [pelIeHusi 0  |AEMOHCTPUPYET |IEMOHCTPUPYET
YCTPAaHEHHUIO H|YCTPAaHEHUIO U |yCTPAHEHUIO U |pelieHus mno penieHus no
IpEeNyNpexIeH |IpeaylnpexaeH |IpelylnpexIeH |yCTpaHEeHHUIO U |yCTpaHEHUIO U
MI0 OTKa30B H|HMIO OTKA30B U |MIO OTKA30B M [PEAYNPEXKIEH |peaynpexacHn
[IK-4 |[IK-4.2 |HapylmieHui HapyLIEHUI HapylIEHUN HMIO OTKQ30B U [0 OTKA30B U
pabotet ACVYII |pa6otet ACVII pabotsr ACVYTII, [HapymeHmit HapyLIeHUH
6e3 omudoK JIOTTyCKaeT pabotsr ACVII, [pabotsr ACYII
HE3HAUYUTEJbHBI [I0NTyCKaeT
¢ OIIMOKH OINMOKHU
Baaners
HaBbIKAMU CBoOoaHO JHlocrarouno  [Cmabo He Brnaneer
T€HEPUPOBAHMS |HABBIKAMHU TTOJTHO HaBBIKAMHU HaBbIKaMHU
MPEIJIOKEHUN  [FeHepupOBaHM I |HaBBIKAMH TeHePUPOBaHUS |T€HEPUPOBAHUS
M0 YCTPAHEHUIO |IPEIOKEHUN |TEHEPUPOBAHU |IPEMJIOKEHUN  |IPEJIOKEHU I
u o s [0 YCTPAHEHUIO |10 YCTPAHEHUIO
MpeyNpexIeH |yCTpaHEHHIO U [[IPeASIOKEeHU (1 "
HI0 OTKa30B H|MpeaynpexaeH [1o MPEeAYNPEXICHH |IPEIYIPEKICHN
HapyIeHu’ HIO0 OTKA30B M |yCTpaHEHUIO U (10 OTKa30B U 10 OTKA30B U
pabotet ACVYII |HapymeHuit MpEeAYIPEKICH [HAPYILICHUN HapyILIEeHUN
paboter ACVYII |uto otka3oB u [padotrel ACYII |paboter ACYII
HapyLIECHUN
paboter ACVII

OueHouHble MaTepuaibl sl MPOBEACHUS TEKYLIEro KOHTPOJS W MPOMEKXYTOUHOU

aTTectauuu npuseaeHsl B [Ipunoxxennu k pabodeld mporpaMMe AUCHUTIINHBIL.




[TonHBIE KOMITIEKT 3aJaHWi W MaTepuajoB, HEOOXOMWMBIX ISl OICHUBAHUS
pPe3yNbTaTOB O0yUYCHHUS 10 AUCIUILUIMHE, XPAHUTCS HA Kadeape pa3paboTurka.

5. YueOHO-MeTOqMYecKoe U HH(POPMALMOHHOE o0ecriedeHHe TUCTUILIHHBI

5.1. YueOHO-MeTOAMYECKOE 00ecIIeueHue

5.1.1. OcHoBHas nuTEparypa

1. Ilnetnes I'. II. ABToMaTH3aIMs TEXHOJOTUYECKUX MPOLIECCOB U MPOU3BOJICTB B
teriosHepretuke / IlnerneB I'. I1.-M.: WMsparensckuit gom MOW, 2017 - URL:
http://www.stu dentlibrary.ru/ book/ISBN97 85383010839. htmi

2. AupaprommH, A. B. YnpaBneHne u MHHOBaTHKa B TEIUIODHEPTETHKE: yueOHOE
nocobue / AuapromuH A. B., Cabanun B. P., Cmupnos H. U. - M.: Uzgarensckuii 1om
MD3U, 2019 — URL.: http://www.stu dentlibrary.ru/ book/ISBN97 85383013434

5.1.2. JlononHuTENbHAS IUTEpATYpa

1. TunsdanoB K.X., borganoB A.H. Texnuyeckue u3MepeHUss U TPUOOPHI.
[Iporpamma, MeToA. yKa3aHWs W KOHTp. 3aJaHUsl Il CTYJACHTOB 3a04YHOU (hOpPMBI
o6yuenus/ Kazanp: KI'DY, 2010

2. Unbsico T.II., I'mibdpanoB K.X. Apromaruzaiusi TemioBbix nporeccoB u ACY
DHEPreTUYECKUX YCTaHOBOK. [Iporpamma, MeToi. yKa3aHUsT M KOHTpP. 3aJaHHs IS
CTYJIEHTOB 3a04HOM Popmbl 00yuenus / Kazanb: KI'9Y, 2010

5.2. MaopmanuoHHoe odecnedeHne

5.2.1. DIeKTpOHHBIE U HHTEPHET-PECYPCHI

1. http://www.mnr.gov.ru/ - MUHHCTEPCTBO TPUPOAHBIX PECYPCOB U DKOJOTHH
Poccutickon ®eneparuu

2. http://npoed.ru - TTopran "OTtkpsiToe 0Opa3oBaHue"

5.2.2. Ilpodeccnonanpabie 6a3b1 JaHHBIX / TH(DOpMAIIMOHHO-CITPAaBOYHBIE CHCTEMBI

1. TTIHTB Poccuu (Oxonmorudeckuii pasnen) CrnenuanuzvpoBaHHas 0a3a JTaHHBIX
«Oxoiorus: Hayka U TexHojorun» http://ecology.gpntb.ru/ecology db/

2. Hayunas snektponnas oubnuoreka eLIBRARY.RU http://elibrary.ru

3. UCC «Kogekcy» / «Texakcnept» http://app.kgeu.local/Home/Apps

4. «"apanty» http://www.garant.ru/

5. «KoncynbranT maroc» http://www.consultant.ru/

5.2.3. JIuneH3nOHHOEe M CBOOOJHO PaCIpOCTpaHsIEeMOe IPOrpaMMHOE OOeCIeueHUe
T CITATUTHHBI

1. LMS Moodle
2. Windows 10
6. MarepuaibHO-TEXHHUYECKOE 00eceYeHue U CIUTITUHbI
HaumenoBanne | HanmmeHoBaHue yueOHOM
BUJIa yueOHOM ayJIuTOPHH, [lepeyenb HEOOXOAUMOTO 00OPYIOBAHUS U
paboThI CHeUaIN3uPOBAHHOM TEXHUYECKUX CPEJCTB 00yUEeHUS
nabopaTopuu
Jlexuyn VYyeonas aynqutopus 111 | Cnenuanu3upoBaHHas ydeOHas MeOelb,
MIPOBE/ICHMS 3aHATUI TEXHUYECKUE cpelcTBa oOyueHus,
JEKIIMOHHOTO TUIA CIy)Xallle JJisl MPEACTaBJICHUs Y4eOHOU



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

uH(bOopMaLIUU 00JIbI1ION ayIUTOPUHU
(MyJTBTUMEIUUHBINA TPOEKTOP, KOMITBIOTED
(HOYTOYK), DKpaH), JEMOHCTPAIIMOHHOE
o0opy0oBaHue, y4eOHO-HarJsIHbIe
nocoous
[Ipaktuueckue [YueOnass aynuropust | Criendanu3upoBaHHas ydeOHas MeOenb,
3aHATHUSA IPOBEICHHUS 3aHATHI| TEXHUYECKUE cpencTBa o0yueHus
CEMHUHAPCKOTO TUNA,| (MyJIbTUMEIUNUHBIA MPOEKTOP, KOMIIBIOTEP
TPYONOBBIX M WHAMBHUAY-| (HOYTOYK), 9KpaH) u Jp.
AJIbHBIX KOHCYJIbTAIIHH,
TEKYLIEr0  KOHTPOJIA H
IIPOMEKYTOUYHOU
aTTeCTALNH
[Ipaktnueckue |YuebHass ayautopus mis| Cneuuanu3upoBaHHas ydeOHas MeOelb,
3aHATHUS IPOBEJCHUS NMPAKTUYECKUX| TEXHUUYECKUE CpEeACTBa OO0y4deHHs (J1ocKa
3aHATUNA, TPYNNOBBIX M| ydeOHas, MYJbTUMEIUIHBIA IPOEKTOP,
WHIUBUTy IbHBIX KOMIIBIOTEPBI, DKPaH) U JIp.
KOHCYJIbTAllMi, TEKYyILEro
KOHTPOJIS u
IIPOMEKYTOUYHOU
aTTeCTALNH
CamoctosTens- |KoMIIBIOTEPHBIN Ki1acc ¢ Cneunanu3upoBaHHas ydyeOHas MeOenb Ha
Hasi pabota  |BbIxojioM B MHTepHET B- 30 mocamounbix MecT, 30 KOMIIBIOTEPOB,
600a TEXHUYECKUE CpencTBa o0y4eHus
(MyJTBTUMETUNUHBIN TTPOEKTOP, KOMITBIOTED
(HOYTOYK), JKpaH), BHJICOKaAMEPBHI,
pOrpaMMHOE 00ECTIICUCHHE
Cnennanvu3upoBaHHas MeOelb,
. KOMIIBIOTEPHAsI TEXHUKA C BO3MOXXHOCTBIO
YUuTaneHbIi 3211
61610 TeKI BbIXoJ1a B IHTEepHET 1 obecrnieueHnem o
noctyna B QMMOC, skpaH, MyJIbTUMEIUNHBINA
IPOEKTOP, MPOrpaMMHOE 00€ecIieyeHne

7. Oco0eHHOCTH OpraHu3auuM O00pPa30BATEJbHON IEATENLHOCTH IJIfA JIUI[ C
OrPAHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI M HHBAJIUI0B

Jluiia ¢ orpaHMYEHHBIMH BO3MOXKHOCTAMHU 3710poBbsi (OB3) u uHBaIMABl HUMEIOT
BO3MO>KHOCTh OECHPEISTCTBEHHO MEPEMENIaTbCsi U3 OJHOT0 Y4eOHO-1a00paTopHOro Kopiryca
B JIPYTOM, OJTHATHCS HA BCE ATAXKU y4EOHO-Ta00PATOPHBIX KOPITYCOB, 3aHUMATHCS B y4EOHBIX
U MHBIX MOMEIIEHUSIX C YYETOM OCOOCHHOCTEH NCHUXO(PHU3MUECKOTO Pa3BUTHSI U COCTOSHUS
3JI0POBBSL.

Hns obyuenuss nun ¢ OB3 u MHBaIMIOB, HMMEIOIIMX HApPYIIEHUS OMOPHO-
JBUTATEIBHOTO ammapara, 00eCNe4YeHbl YCIOBUS OECHpPEmsSTCTBEHHOTO JO0CTyma BO BCE
yueOHbple moMmenieHus. MHopmamus o CHelHaNbHBIX YCIOBUSAX, CO3JaHHBIX IS
oOyuaromuxcst ¢ OB3 u mHBanumoB, pa3MelicHa Ha caiite yHuBepcureTa Www//Kgeu.ru.
Nmeercs BO3MOXHOCTh OKa3aHUSI TEXHWYECKOM IMOMOLIM ACCHCTEHTOM, a TaKXe YCIyr
CYpPJOIIEPEBOTUMKOB U TU(PIIOCYPAOIEPEBOAUNKOB.

Jna apantanuu K BocnpusAtuio jgunamu ¢ OB3 u uHBanuzamMu ¢ HapylIeHHBIM
CJIyXOM CIIPaBOYHOT'0, Y4EOHOTO MaTepHalia Mo AUCHUIIIIMHE 00ECIeUUBAIOTCS CIIEIYIOIINE



http://www.kgeu.ru/

YCIJIOBHSL:

- U1l JTy4dlied OpUEHTAlUUu B ayJAMTOPUM, NMPUMEHSIOTCS CHUTHAJIbl OIOBELIECHUS O
HayaJie ¥ KOHIIE 3aHITHS (CIOBO «3BOHOK» IMHUILETCS HA JOCKE);

- BHUMaHUE CJ1a00CbIIIANIero 00y4aronierocs: MpuBIeKaeTCs MeJarorom kecTom (Ha
IUIeYO0 KJIaJETCs pyKa, OCYHIECTBISETCS HEPE3KOE MOXIIONbIBAaHUE);

- pasroBapuBasi ¢ OOY4YaIOMIMMCS, MEeJIaroruyeckuii padOTHUK CMOTPUT Ha HETo,
TOBOPUT SICHO, KOPOTKUMHU MPEATIOKEHUSIMHU, 00ecrieyrnBas BO3MOXKHOCTh UTEHHUSI 110 Ty0am.

KomneHcanuss  3aTpygHEHHII  pEeYeBOr0 W HMHTEJUIEKTYaJIbHOTO  Pa3BUTHS
ciabocibIIanmX 00y4arouuxcsi IPOBOAUTCS ITyTEM:

- ICTIOJIb30BAaHUS CXEM, JHarpaMM, PHUCYHKOB, KOMIIBIOTEPHBIX IPE3ECHTALUN C
THIEPCChIIKaMU, KOMMEHTUPYIOIMMU OT/IEIbHBIE KOMIIOHEHTHI U300paKeHHUS,

- pETyJIApHOTO  TPUMEHEHUS  yNpaXHEHWH Ha  rpaduueckoe  BbIIETICHUE
CYILLIECTBEHHBIX IPU3HAKOB MIPEJAMETOB U SBJICHHIA;

- oOecrieueHHs]  BO3MOXXHOCTH ~ JUIsl  OOy4arollerocsi  MHOJYy4YUTh  aJpPECHYIO
KOHCYJIBTALIMIO MO 3JIEKTPOHHOM MOYTE 10 MEPE HEOOXOUMOCTH.

JUis amantanpy K Bocnpusatvro juuamMu ¢ OB3 m mHBamuaamu ¢ HapylLICHUSIMHU
3peHUsl CIPaBOYHOrO, Y4EOHOro, IPOCBETUTENIBCKOIO MaTepuana, IMpPeayCMOTPEHHOTO
oOpa3oBaTeNbHOM  HpOrpaMMoOil MO  BBHIOPAaHHOMY  HANpaBICHHUIO  IOATOTOBKH,
o0ecreunBaroTCs CAEAYIOLIUE YCIOBHUS:

- BeJIeTCsl ajanrtanusi opUIMAIbHOrO caiita B cetu VHTEpHET ¢ yuyeToM OCOObIX
NOTPEOHOCTEN HHBAIWAOB IO 3pEHUI0, OOECHEeUMBAETCA HAJIWYUE KpPyHMHOLWIPU(TOBOI
CIIpaBOYHOM MH(OPMALIMK O PACTIUCAHUM YUE€OHBIX 3aHSITHUH;

- IEJarOTUYeCKUd  pabOTHHK, ero  cobeceHUMK (Ipu  HEOOXOIUMOCTH),
MPUCYTCTBYIOIIME HA 3aHITUH, MPEICTABISAIOTCS OOyYarOUUMCS, MPU 3TOM KaXKIbIM pa3
Ha3bIBAETCS TOT, K KOMY ME€Iaroruueckuii paboTHUK oOpariaeTcs;

- IEUCTBHUSI, JKECThI, MEPEMELIECHUsI MEJAaroruueckoro pabOTHUKAa KOPOTKO M SICHO
KOMMEHTHUPYIOTCS;

- meyaTHass MHGOpMaLMs MPEAOCTaBISIeTCs KpynHbIM mpudToM (0T 18 myHKTOB),
TOTAJIBHO 03BYYMBAECTCS;

- oOecrieunBaeTCsi HEOOXOIMMBIN YPOBEHB OCBEIIIEHHOCTH MTOMEIIECHUH;

- IPEAOCTABIIIETCS. BOBMOKHOCTh HCIIOIB30BAaTh KOMIIBIOTEPHI BO BpEMS 3aHATHA U
MpaBo 3anucu 00BICHEHUI Ha TUKTO(MOH (110 KEITAHUIO O0YJAIOIIINXCS ).

dopMa mpoBeeHUsT TEKYIIeH U MPOMEKYTOUHON aTTECTAUU I O0yYarOIINXCS C
OB3 u wuHBaIMIOB OMpENeNseTcs IeJaroruueckuM padOTHUKOM B COOTBETCTBHM C
yueOHbIM M1aHoM. [Ipu HeoOxoaumoctu oOydaroniemycst ¢ OB3, uHBanuay ¢ yd4eTtoM HX
WHJUBUYAIbHBIX TCUXO(PU3NYECKUX OCOOCHHOCTEW JlaeTcs BO3MOXKHOCTh IPOWUTH
MPOMEKYTOUHYIO aTTECTAIlMI0 YCTHO, MUCbMEHHO Ha OyMare, MMCbMEHHO Ha KOMITbIOTEPE,
B (opMe TECTHUpOBaHUA M T.M., JIUOO MPENOCTABISETCA JIONOJHUTEIBLHOE BpeMs st
MOATOTOBKHU OTBETA.

8. MeToauyeckue peKOMEHJAUM IJsi TpenoaaBaTeseidl 10 OpPraHu3aluu
BOCIIMTATEJIbHOH PA0OTHI € 00YYAKOIIMMHUCH.

Metoauueckoe oOecnedeHrne TMpolecca BOCHHUTAHUA OOYYAOIIUXCS BBICTYMAET
OJTHUM W3 OIpeneNsionXx (akToOpoB BBICOKOTO KadecTBa oOpaszoBanus. [IpemonaBatesnb
By3a, JIEMOHCTPUPYS BBICOKMH MNPOQPECCHOHANNU3M, JPYAMINIO, YETKYI0 TPa)KIaHCKYIO
MO3UINI0, CAMOJUCIUILINHY, TBOPUYECKUN MOIX0]] B PEIIEHNU TPO(EeCCHOHATBHBIX 3a/1a4, B
X0/1e 00pa30BaTEIHLHOTO MPoIiecca Croco0CTBYET (hOPMHUPOBAHUIO TAPMOHUYHON JTMIHOCTH.



[Ipu peanuzanuu JUCHUIUIMHBI MPENOJABATENb MOXET HCIOJIb30BATh CIEAYIOLIUE
METO/Ibl BOCITUTATEIbHON Pa0OTHI:

- Meroasl (OpPMHUPOBAHUSI CO3HAHMS JUYHOCTH (Oecema, AWCIYT, BHYIICHUE,
UHCTPYKTaX, KOHTPOJIb, 00BSICHEHHUE, IPUMEP, CAMOKOHTPOJIb, pacCKa3, COBET, yOCKICHUE
H p.);

- METOJIbl OPTaHMU3AIIMH JACATEILHOCTH U (POPMUPOBAHMS ONBITA TIOBEACHHUS (3a/1aHKE,
00I1IeCTBEHHOE MHEHHE, Meaarorudeckoe TpedoBaHUe, MOPYUYCHHE, MPUYUYEHUE, CO3/IaHHE
BOCITUTBIBAIOIIUX CUTYyaIlui, TPEHUHT, YIIPAXKHEHUE, U JP.);

- METOJbl MOTHBAIIMU JIEITCIBPHOCTH W TOoBeJAeHUs (ogoOpeHue, MOOoIIpeHne
COIIMAJIbHOM aKTUBHOCTH, MOPHUIIAHHWE, CO3/aHHE CHUTYallMil ycliexa, CO3JaHU€ CUTyallui
JUTS1 SMOITMOHAIBHO-HPABCTBEHHBIX MEPEKUBAHUM, COPEBHOBAHUE U JP.)

[Ipu peanuzaiuu JUCHUIUIMHBI TPENOJAaBaTeNb JOJKEH YYUTHIBATH CIICAYIOIINE
HaIpaBJICHUS] BOCIIUTATEIILHOU JIESITEIbHOCTH:

I'pasxk1aHckoe U MaTpUOTUYECKOE BOCTIUTAHUE:

- bopMupoBaHue 'y  OOYYalOIIMXCSl  LEJIOCTHOTO  MHUPOBO33PEHUS,  POCCUICKOM
WUJCHTUYHOCTH, YBOKEHHUS K CBOEH CeMbe, OOIIECTBY, IOCYJapCTBY, MPHUHATHIM B CEMbE H
0O0IIIeCTBE TyXOBHO-HPABCTBEHHBIM M COITMOKYJIBTYPHBIM IIEHHOCTSIM, K HaIMOHAIBHOMY,
KYJIbTYPHOMY M UCTOPHUYECKOMY HACJEINI0, (OPMUPOBAHUE CTPEMIICHHUS K €T0 COXPAaHCHHIO U
Pa3BUTHIO;

- bopMupoBaHrEe y OOYYarOIIMXCS AKTUBHOM TPaKIAHCKOW TO3WUIIMH, OCHOBAaHHOW Ha
TPATUITMOHHBIX KYJbTYPHBIX, JYXOBHBIX M HPABCTBEHHBIX IICHHOCTSIX POCCHMCKOIO OOIIECTBa,
JUIS TIOBBIIIEHUS] CHOCOOHOCTH OTBETCTBEHHO PEAM30BhIBATH CBOU KOHCTUTYIIMOHHBIC TIpaBa U
00SI3aHHOCTH;

-pa3BUTHE MPABOBOM W MOJUTUYECKON KYJIBTYpbl OOYYalOIIUXCS, PACIIMPECHUE
KOHCTPYKTUBHOI'O Y4acCTHs B MPUHSITUU PEIICHUHN, 3aTparuBaroIUX UX MpaBa U UHTEPECHI,
B TOM YHCJIC B Pa3IMYHBIX (hOopMax caMOOpraHHU3alllM, CAaMOYIIPaBJICHUS, OOIIECTBEHHO-
3HAYUMOM ICATCIbHOCTH,

- bopMHUpOBaHKE MOTHUBOB, HPABCTBEHHBIX M CMBICJIOBBIX YCTAHOBOK JIMYHOCTH,
MTO3BOJIAIONINX ~ MPOTUBOCTOSTh  DKCTPEMU3MY, KCEHO(POOHMH, JTUCKPUMHUHAIIMM 10
COIMAJIBHBIM, PEJIMTHMO3HBIM, PACOBBIM, HAIMOHAJIBHBIM MpPU3HAKaM, MEKITHUYECKOU WU
MEKKOH(ECCHOHAIIBHOM HETEPITMMOCTH, IPYTUM HETaTUBHBIM COIIMAIBHBIM SBJICHUSIM.

JlyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

- BOCIIUTaHUE YYBCTBA JJOCTOMHCTBA, YECTU U YECTHOCTU, COBECTIMBOCTH, YBAKECHUS
K POOUTENSIM, YUUTENSIM, JIFOJISIM CTapILIEero MOKOJICHUS;

- hopMUpOBaHUE TPUHIIUIIOB KOJUIEKTUBU3MA U COJUIAPHOCTH, JAyXa MUJIOCEPAUS U
COCTpaJaHusi, TMPUBBIYKA 3a00TUTHCA O JIFOAAX, HAXOIAIIUXCS B TPYIHOU KU3HEHHOM
CUTYallUH,

- bopMHUpOBaHME CONMMAAPHOCTH W YYBCTBA COIUAJIIBHOW OTBETCTBEHHOCTH IO
OTHOIIICHUIO K JIIOJSM C OrpPaHUYECHHBIMH BO3MOXKHOCTSIMU 370pPOBbs, MPEOI0JICHHUE
MICUXOJIOTUYECKUX 0apbepOB M0 OTHOIICHUIO K JIFOASM C OTPaHUUYCHHBIMU BO3MOKHOCTSMU;

- hopMupoBaHUE AMOIMOHAIBHO HACKHIIIIEHHOTO U JTyXOBHO BO3BBIIIICHHOT'O OTHOIICHHUS
K MUPY, CIOCOOHOCTH ¥ YMEHHS TIepeIaBaTh APYTUM CBOM CTETHUECKUI OTIBIT.

KynbTypHO-IPOCBETUTENHCKOE BOCITUTAHUE:

- hopMUpPOBaHKE ICTETUUECKON KAPTUHBI MUPA;

- GOpMUpOBaHHE YBAXKEHUS K KYJIbTYPHBIM ILIEHHOCTSIM POJHOTO TOpoAa, Kpas,
CTpaHsl;
- IOBBILIEHHE [T03HABATEIBHON aKTUBHOCTH 00YYArOIIHUXCS.



Hayuno-o6pa3oBareabHOE BOCIUTAHHE:

- hopMupoBaHKEe y 00YJAOIINXCS HAYYHOTO MUPOBO33PCHHS;

- hOpMHUPOBaHKUE YMEHHSI ITOTyYaTh 3HAHHS,

- bopMHUpOBaHNE HABHIKOB aHaJM3a W CHHTe3a WHQPOpMAIlMH, B TOM 4HCIEC B
nmpodeccruoHaaIbHON 00JIaCTH.
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KI'D DenepajbHOE TOCYIAPCTBEHHOE OK0IKETHOE 00pa3oBaTe/IbHOE
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ABTOMAaTHU3UPOBAHHBIE UH(OPMAITMOHHO-YIIPABIISIFOLINE CUCTEMBI

r. Kazans, 2024



OrneHouHbIe MaTEepUaAIbl MO JUCIHUIUIMHE ABTOMATHU3UPOBAHHBIE MHGOPMAIMOHHO-
VOPABJISIFONIME CHUCTEMBI TIPEIHA3HAYCHBI NJIsi OICHUBAHUS PE3yJbTATOB OOy4deHUS Ha
COOTBETCTBUE MHIUKATOPAM JOCTHKCHUS KOMITETEHITHIN.

OneHuBaHue pe3yJabTaTOB OOY4YEHHUS MO AUCIUIUIMHE OCYIIECTBIISIETCS B paMKax
tekymero koutpons (TK) u mpomexyTodHO# arTecTariu, MPOBOJWMBIX MO OaibHO-
peritunrosoii cucreme (bPC).

1.TexHosiornyeckasi Kapra
Cemectp 7

PeliTuHTOBLIE OKA3aTEIHN

HaumenoBanue paznena

KOHTPOJIS

®DopMBbI 1 BU
I Texy1umii KOHTPOJIb
JlonoTHUTEIbHEIC
oamuiel kK TK1
IT Texyuuii KOHTPOJIb
JlonoTHUTEIbHEIC
oawutel k TK2
III rexymun
KOHTNOTTER
JlonmotHUTE IbHEBIS
oauel k TK3
IV Texymmuit
KOHTNOTIER
JlomomHuTEIbHBIC
oawuel k TK4
Htoro

Pasznen 1. «Beenenne. CucreMHBIH
NOJX0/1 K IPOCKTHPOBAHUION

Tecr

3amuTa NpakTHYecKo paboThl 3)
BoinosiHeHue KypcoBOro nNpoeKkTa 3)
Pa3znen 2. «CTpyKTYypHBIE,
(GyHKIIMOHATBHBIE,
OPUHIUNHATIBHBIE CcXeMbl. CXeMBl
BHEITHUX MTPOBOJIOK

Tecr 10
3aiuTa NpakTHYecKo paboThl 10
BrInonHeHne KypcoBoro mpoekra 5
Pa3nea 3. «YenoBeko-MalIMHHbBIN
uHTepdeiic B TK3 15| 0-10 15-25
ABTOMATH3UPOBAHHBIX CHCTEMaX»
Tect 10
3anmra NpakTH4ecKoi paboThl 10
BrinosHeHue KypcoBoro nmpoekTa 5
Paznean 4. « 3amura npudbopoB u TK4 15 | 0-15 10-30
CPEICTB aBTOMAaTH3AIHI»
Tect 15
3amura npakTHIeCcKo paboThI 10
BrInonHeHne KypcoBoro mpoekra 5
IIpoMeskyTOUHasI aTTeCTALUSA
(3x3amen)

3aaHue NpoOMeXyTOUHON
aTTeCTaINN

TK1

[EEN
o
@
[HEN
o

10-20

[HEN
o

TK2 15 | 0-10 15-25

0-45

0-15

B nucemennoit popme no Ouneram 0-30

Cemectp 8_
HanmeHoBaHue paszena ‘ S o ‘ PelTUHIOBBIE TIOKA3aTEIN




I Tekymnii KOHTPOIIBL

KOHTNOTR
KOHTNOTTER
JlomomHUTEIbHEIS

oautel k TKS
JlommoTHUTETEHBIC

JlommoTHUTEIbHBIC
II Texyumii KOHTPOJIb
JlommoTHUTEIbHBIC
6amnel kK TK6
[T rexyuun
oamnel k TK7
IV Texymmit

oamel k TK8
Htoro

Pa3nea 5. « Anroputmusanus B
ABTOMATH3UPOBAHHBIX CHCTEMAX M
pa3paboTka mporpaMMHOTO
obecrieuenus AC»

TK5

RN
o

10-20

Tect

3anmTa NpakTH4ecKoil paboThl

Brimonnenue KYypCOBOI'O ITPOCKTA

Paznen 6.
TEXHUYECKOTO
co3aHue
CUCTEM»

3aJaHus

«Pa3paborka
Ha
ABTOMATU3HMPOBAHHBIX

TK6

15 | 0-10

15-25

Tect

10

3aiuTa npakTU4ecKoi paboThl

10

BrInonHenne KkypcoBoro npoekra

Pa3nen 7. «TpeGoBanus k
COJICPKAHUIO JJOKYMEHTOB,
pa3pabaThIBa€MbIX MPU CO3TaHUHU
ABTOMATHU3MPOBAHHBIX CHCTEM»

TK7

15| 0-10

15-25

Tect

10

3ammrTa npakTH4ecKoi paboThl

10

BrInonHeHne KkypcoBoro npoekTa

Pasznen 8. «OCHOBHEBIE TTOHSITHS
HpOGKTHOﬁ JACATCIIBHOCTH U
YIpaBJICHUS ITPOCKTAMU)

TKS

15

0-15 [10-30

Tect

15

3aiuTa npakTHYecKo paboThl

10

Brimonnenue KYPCOBOT'O ITPOCKTA

IpomeskyTOUHAS ATTECTAMS
(3x3amen)

0-45

3agaHue MpoOMEKyTOUHON
aTTeCTallluU

0-15

B nucemenHoit popme no Ouneram

0-30

2. OnieHOYHbIE MATEPUAIBI TEKYIIEr0 KOHTPOJISI M IPOMEKYTOYHOM aTTecTALUN
[IIxana oreHKH pe3yIbTaTOB 00YYEHUS 10 JUCHUTUINHE:

VYpoBeHb chOpMUPOBAHHOCTH KOMIIETEHIH
Koz (MHIMKAaTOpa JOCTUKEHHSI KOMITETEHIIUH )
WHJMKA | 3arJIaHupOBaH
Kon . o o
Topa HBIE Brlicoknii Cpennuii | Huxe cpennero Husknii
KOMIIE
OCTHUX | Ppe3yIbTaThbl
TEeHIIU A pesy. IIIxana oreHMBaHUS
SHUS 0o0yJeHus
u YIIOBJIET- HEYJIOBJIET-
KOMIIET |10 JUCLIUIINHE OTJINYHO XOpOo1LIO
BOPHUTEIBHO BOPHUTEIBHO
SHIUU
3a4TEHO HE 3a4TEHO
[1K-4 |[IK-4.1 [3naTh




anekTpoHHylo |CBobGomHo u B |[ocrarouno  |[Lmoxo omu- He 3naer
IIPOEKTHYIO  H|[IOJIHOM OOBEME |IIOJIHO 3HAET  |CBHIBAET MPOCKTHYIO U
pabouyro OTIUCBHIBACT MPOCKTHYIO M [IPOEKTHYIO U |pabouyro
TEXHUUYECKYIO |[IPOEKTHYIO U [pabouyro pabouyio TEXHUUYECKYIO
JIOKYMEHTAIUIO [pabodyro TEXHUYECKYIO [TEXHHYECKYI  |JOKYMEHTAIUIO
B 00JIACTH |[TEXHUUYECKYIO  |JOKYMEHTAIUIO |IOKyMEHTALUI0 (B 001acTH
aBTOMAaTH3AIINH [TOKyMEHTAIUIO |B 00JacTu B o0JacTu aBTOMaTHU3ALNU
B COOTBETCTBHUH|B 00JIaCTH aBTOMAaTHU3allK |aBTOMATHU3alMKU |B COOTBETCTBUU
c aBTOMATHU3alliH (B B COOTBETCTBUU |C
JIEHCTBYIOIIMM |B COOTBETCTBUU |COOTBETCTBUU C|C JNEUCTBYIOLIUMU
U CTaHJapTaMH,|c JEHCTBYIOIUM |IEHCTBYIOIMMU |CTaHAAPTaMH,
TEXHUYECKUMH |ACHCTBYIOUIUM |1 CTaHJApTAMM, |TEXHUYECKUMHU
YCIOBUSIMU  H|M CTaHAAPTaMH, [CTaHAAPTAMH, |TEXHUUYECKUMHU |yCIOBUSMHU U
JIpyruMu TEXHUYECKUMH [TEXHUYECKHMH |YCIOBUSAMH U |IpYyTrUMHU
HOPMATHBHBIM |YCJIOBUSIMU U |YCIIOBUSMH M |IPYTUMU HOPMAaTHBHBIMHU
u JIpyruMu JIpyruMu HOPMATUBHBIMH |I0KYMEHTaMHU
JIOKYMEHTaMH |HOPMATUBHBIMH |HOPMATHUBHBIM |TOKYMEHTaMHU
Ymern
MPUMEHSET MIPUMEHSET MIPUMEHSET Cnabo He ymeer
MPOCKTHYIO  H|MPOEKTHYIO U  |IPOCKTHYIO M |IpUMEHSIET MIPUMEHSATH
pabouyro pabouyro pabouyio IPOEKTHYIO U [IPOEKTHYIO U
TEXHUUYECKYIO0 |[TEXHHUYECKYIO [TEXHMUYECKYI [pabouyro pabouyro
JOKYMEHTALUIO |IOKYMEHTALIMIO |JOKYMEHTALUIO [TEXHUUYECKYI0  [TEXHUYECKYIO
B obnactu (B obnactu B o0Jyiactu JOKYMEHTAIUIO |JJOKYMEHTAITHIO
aBTOMAaTH3AIlMH |aBTOMATHU3aI[1H [aBTOMATHU3aI1H [B 00JIaCTH B oOnactu
B COOTBETCTBUH|B COOTBETCTBUU [B COOTBETCTBUY [aBTOMATHU3AI[H |aBTOMAaTU3ALIUN
c c c B COOTBETCTBHH [B COOTBETCTBUHU
JICHCTBYIOIIMM |IEUCTBYIOIIMM |IEHCTBYIOIIUM |C c
U CTaHAApTaMU,|u cTaHIapTaMu, |M CTaHAAPTAMH, [IEHCTBYIOIIUM |1€HCTBYIOIIUMHU
TEXHUYECKUMH |TEXHHUUYECKUMHU |TEXHUYECKUMHU |H CTaHIapTaMHU, [CTaHIapTaMu,
YCIOBHUSIMM  H|YCJIOBUSIMH U |YCIIOBHSIMU M |TEXHMUYECKUMH |TEXHUUYECKHUMHU
JIPYTUMU JIPYTUMU JIPYTUMU YCIOBHSIMU U |yCIIOBUSIMHU U
HOPMAaTHUBHBIMH [HOPMATUBHBIMU |HOPMATUBHBIMH [ IPYTUMU IpYrUMHU
JOKYMEHTAaMHU |IOKYMEHTaMH |JOKyMEHTaMH, |HOpMaTHBHBIMU [HOPMATUBHBIMU
6e3 o1munboK JIOITYCKaeT JOKYMEHTaMH, |TOKYMEHTaMu
Baaaers
HaBBIKAMH CBoOoanO Hocrarouno |[Cmabo He Bnaneer
MPUMEHEHUS  |HaBBIKAMU MOJIHO HaBbIKAMU HaBbIKAMU
MIPOCKTHOW  H|MpUMEHEHHS |HaBBIKAMH MIPUMEHEHUS MIPUMEHEHUS
paboueit IIPOCKTHOM U |IPUMEHEHUS  [[IPOCKTHOMN U IIPOEKTHOMN U
TEXHUYECKON |[paboueit MIPOEKTHON 1 |paboueit pabouei
JOKYMEHTAIlUU |TeXHUUYECKON |paboueit TEXHUYECKON TEXHUYECKON
B 00JacTH|IOKyMEHTALIUU |[TEXHUYECKON |AOKYMEHTAINH B [JOKyMEHTAlluU B
aBTOMAaTHU3AINH |B 00JIaCTH JOKYMEHTAIIH |00JIacTH obsacTu
B COOTBETCTBUH|aBTOMATHU3aIM |B 00sacTH aBTOMAaTU3allUd |aBTOMATHU3ALNH
c uB aBTOMATH3allM |B COOTBETCTBUH |B COOTBETCTBUU
JNENCTBYIOIUM [COOTBETCTBUHU [U B c C
W CTaHJAapTaAMU,|C COOTBETCTBUU |ICUCTBYIOIIMMU |IEHCTBYIOIIUMHU
TEXHUYECKUMH |ICUCTBYIOIIUM |C CTaHJapTaMH, |CTaHAapTaMH,
YCIOBUSIMU ~ H|H JEHUCTBYIOIUM [TEXHUYECKHUMH  |TEXHUYECKUMHU
JIpYruMu CTaHJapTaMH, |1 YCJIOBUSIMU U YCJIOBUSIMU U
HOPMAaTUBHBIMH [TEXHUYECKUMHU |CTAaHAAPTAMHM, |IPYyTrUMU OpYTrUMHU
JOKYMEHTaMHU |YCJIOBUSIMU U [TE€XHUYECKUMH |HOPMATUBHBIMU (HOPMATUBHBIMU
IK-4 [[IK-4.2 |3naTh




peueHust mo{CBobGoaHo U B |[locTaTouHO IInoxo omu- He 3naet
YCTPAHEHUIO H|TOJTHOM OOBEME [[TOJIHO 3HACT  |CHIBACT pEIIeHus 0
MpeyNpexIeH [OnuChIBaeT pelleHus Mo [pelieHus 1o YCTpaHEHUIO U
W0 OTKAa30B H|peIIeHus 1o YCTPAHEHUIO U |yCTPAHCHHIO M |[IPEIYIIPEKIACHU
HapyIIeHUH YCTPAHEHUIO U |[IPEYNPEKICH |IPEIyNPEKICHH [0 OTKA30B U
paboter ACVYII |mpenynpex/ieH |10 OTKa30B U (10 OTKa30B U HapyleHun
WO OTKA30B U |HApYIICHUH HapyIIeHU! paboter ACVYII
HapyIleHUun paboter ACVYII [pabotet ACVYII
paboter ACVYII
Ymerb
JEMOHCTPHPYET |IEMOHCTPUPYET [1eMoHCcTpupyeT [Ci1ab0 He
pellleHusT  MO(pEIleHUs MO0  [pelleHUs M0  |IEMOHCTPHUPYET |IeMOHCTPUPYET
YCTPAHEHUIO U |yCTPAHEHUIO U |yCTPAHEHUIO M [PEIICHUS IO |peIICHHSI 110
MPEYNPEXICH |IPeIyNpekaIeH |IPeIyNpexIeH |yCTpaHeHHUIO U |yCTpaHEHUIO U
W0 OTKA30B U|WIO OTKA30B M |MIO OTKA30B M |IIPEIYNPEXKICH |MpeaynpekacHu
HapyIIeHUH HapyIICHU HapyIIeHUH UIO OTKa30B M (IO OTKa30B U
pabotel ACVYII [pabotet ACVYII [pabotet ACVYII, [Hapymenuit HapylIeHUH
0e3 omnOoK JIOITyCKaeT paboter ACVTI, [paboter ACVYII
HE3HAYUTEIIbHBI | JOITYCKACT
¢ OIIMOKH OIINOKH
Baanernb
HaBBIKAMH CBoOoano Hocrarouno [Cmabo He Bnageer
TeHepUPOBAHUS [HaBBIKAMU TMIOJIHO HaBbIKaMU HaBbIKAMU
MPEIUIOKEHUH |TeHePUPOBAHUSI [HABBIKAMU TCHEPUPOBAHUS |FCHEPUPOBAHHUSI
[0 YCTPAHEHMIO|PEJIOKEHUI [FeHEepUPOBAaHU ([IPEANIOKEHUN  |MpeasiokeHui
u 1o o 110 YCTPAHEHHUIO |0 YCTPaHEHHIO
MpeIynpexIeH |yCTpaHSHHIO U [IPeATOKEeHU (1 u
W0 OTKAa30B H|MPEIYIPEXKICH [1mo MIPEIYIIPEKICHU [IPeayIPEIKICHH
HapyIIeHUH W10 OTKA30B U |yCTpaHEHUIO U [0 OTKa30B U 10 OTKa30B U
pabotel ACVYII [HapymeHuit MPEAYIPEKICH [HAPYILICHUN HapylEeHU!
pabotsr ACVII [uto otkazoB u |pabotel ACVYII |paboTtsr ACYII
HapylEeHUN
paboter ACVYII

OHeHKa «OTJHYHO» BBICTABJIACTCA 3a BBIIIOJHCHUC IMPAKTHUYCCKUX 3aﬂaHHfI B

CCMCECTPC, TCCTOBLIX BaHaHHﬁ; ITOJIHBIC 1 COACPKATCIIbHBIC OTBCTHI HA BOIIPOCHI;

OI_IeHI(a «XOPpOoII0» BBICTABJLACTCA 3a BBIIIOJIHCHUC IMMPAKTHYCCKHUX SaI[aHI/Iﬁ B

CEMECTPE; TECTOBBIX 3a/IaHUM;

O]_IeHKa «YAOBJETBOPUTEJIbHO» BBICTABIIKICTCA 3a BBIIIOJIHCHHUC IIPAKTHUYCCKUX

3aJaHUM;
Onenka

«HEYAOBJECTBOPUTECJIBHO»

BBITNTOJTHCHUEC IMTPAKTHUYCCKUX SaHaHHﬁ.

3. IlepeyeHb OLIEHOYHBIX CPEACTB

Kparkasg XapakTepuCTHKAa OLIEHOYHBIX CPEACTB, HCIOIb3YEMBIX IIPU TEKYILEM
KOHTPOJIE YCIIEBAEMOCTH M MMPOMEKYTOYHOM aTTeCTAllMU 00YYaroIerocs mo AUCHUTLIIHHE:

BBICTAaBIJIL

SE€TCA  3a

ciaboe

HaunmenoBanue Ommcanue
orieHouHoro | Kparkas xapakTepucTHKa OLIEHOYHOTO CPEJCTBa OILIEHOYHOTO
Cpe/CTBa CpeACTBa
[IpakTuueckoe |CpencTBo OLIEHKHU yMEHUS npuMeHsITh| KoMIuiekT 3ai1au u
3amanue (I13)  [momyuyeHHble TEOPETUUYCCKUE 3HAHUS B 3aJlaHui

N  HCEIIOJHOC




MPAKTUYECKOW CHUTyalluu. 3aJlaHue HAMNpaBJICHO
Ha OIICHWBAHME KOMIICTCHIIMM IO JMCIIUIIIINHE,
COACPKUT YETKYIO MHCTPYKIMIO IO BBIITOJIHEHUIO
WJIA aJITOPUTM JICHCTBUMN

Cucrema CTaHJAPTU3UPOBAHHBIX 3aJIaHuH,

Teer (Tecr) IO3BOJISIONIAs aBTOMATU3UPOBATL  IIPOLEAYPY KOMILIEKT
U3MEPEHHST  yPOBHSA  3HAHMH M YMEHHUH|TECTOBBIX 3aaHUi
oOydaronierocs

CpeI[CTBO KOHTPOJIA IMOJIYUYCHHBIX U YCBOCHHBIX

N 9 Komruiext
. 3HAHWI, YMEHUN U HAaBBIKOB MPOPUITHPYIONTUM
KypcoBoii WHIMBUIYaJIbHBIX
JTUCLUUTUIMHAM, PEICTaBICHHAS B BUJIE .
npoekt (KIT) 3aJaHUH 110

WHAVNBUIYATBHON TEOPETHUSCKO - TPAKTUICCKON
BapHaHTaM
paboThI

KypcogBoii npoext

[Ipennaratorcs 50 BapuantoB 3aganuii KII.

llepeuenv npumepHvix 3a0anuii Kypco8o2o npoeKma

Pa3paboTka TEXHHYECKOrO 3a/laHus W TPOEKTHOW JOKYMEHTAIMM HAa aBTOMAaTU3ALMIO
MapoTypOMHHON YCTAHOBKU € TEIIOGUKAIIMOHHON TypOUHOM

ear padoThl: HAyYuTh CTYACHTOB pa3padaThiBaThb MPOEKTHYI JAOKYMEHTAIIUIO
ABTOMATU3ALMH TEXHOJIOTMUECKUX TMPOIECOB M MPOU3BOACTB COIJACHO AaKTYaJlbHbIM
CTaHJapTaM MPOEKTUPOBAHMUS.

3anaua. Pa3paboTarh TEXHHUUECKOE 3a/1aHKE, TPadUUECKYIO U TEKCTOBYIO YaCTH MPOEKTHON
JOKYMEHTAIlMM  aBTOMAaTH3allMd  TEXHOJIOTMYECKOro  Ipolecca T  MPOU3BOJICTBA
(mapoTypOUHHOM YCTaHOBKH C TETIO(PUKAIIMOHHON TYpOUHOI).

Kputeprn o1ieHKH U 1IKana OLIEHUBAHUS

B Oaiiax

[Ipu onieHKE BBIITOJIHEHHOTO KYPCOBOI'O MPOEKTAa YUYUTHIBAIOTCS CIAEAYIOIINE KPUTEPHHU:

1. 3nanue mamepuana

[Jconepkanne TEKCTOBOTO M Tpauueckoro Marepuasia KypcoBOro MpoeKTa COOTBETCTBYET
WHJUBUAYAJIbHOMY 3aJJaHUI0 U BBIMOJHEHO B TOJHOM 0O0beMe, CTPYKTypa U (PyHKIHH
CUCTEMBI COOTBETCTBYIOT COBPEMEHHBIM TpeOOBaHUSIM — 3 Oaa;

O coAep)KaHWE TEKCTOBOTO M Trpauyeckoro maTepuajia KypcOBOIO  IMpPOEKTa
COOTBETCTBYET HWHAMBUIYAJTIbHOMY 3aJaHUI0 U BBIMOJHEHO HEMOJHO, IOKa3aHo ooiiee
MMOHUMAaHUE BOIPOCA, IOCTATOYHOE JJI JaJbHEUIIEro U3y4yeHus NporpaMMHOIO MaTepuana
— 1 Gamr;

0 HE pacKphITO OCHOBHOE COJiepkaHue yueOHoro marepuana — () 6amios;

2. Ymenue ucnonvzosams mexnHuueckue cpeocmea u npocpammuoe obecneyerue

0O CTPpYKTypa CHCTEMBbI, TEXHHYECKHE CpEeACTBA U MPOrpaMMHOE OOecredeHue
COOTBETCTBYIOT COBPEMEHHBM TpEOOBaHUSM, COJEpKAHUE MaTepuaja BBITIOJHEHO
JIOTUYECKHU TOCIIeI0BATEIBHO, TOCTATOYHO XOPOIIIO TTpoymMaHo — 3 Oasia;

0 MOCJIENOBAaTENbHOCTh MaTepuajga KypcOBOIO IPOEKTa HEAOCTAaTOYHO MpoayMaHa — 1
Oam;

0 TyTaHMIIA B U3JI0KEHUU MaTepraia KypcoBoro npoekra — () 6amios;

4. IlepeyeHb KOHTPOJIbHBIX 32/IaHUI WJIH HHbIE MaTePHUAJIbl, HCO0OXO0AUMMBbIE 1JIs
OLCHKU 3HAHUN, YMEHUN M HABBIKOB, XaPaKTEePHU3YKWIUUX 3Tanbl (POPMHUPOBAHUS
KOMIIETEHIIMH B Ipouecce 0CBOCHUS IMCUUIIIMHBI



st Tekymero kourpoJisa TK1:

[IpumMep BONPOCOB HA MPAKTUYECKUE 3aHATHUS:

[IpakTueckoe 3anstue 1:

1. Ilepeuncinte OCHOBHBIE 3JIEMEHTBI CHCTEMbI ABTOMAaTUYECKOT'0 YIIPABICHUS.
2. Kakue npuHUMIBI YIIPABICHUS 3HaeTe?

3. Uto npencTaBisitoT co0oit oOpaTHast CBS3b?

4. HazoBuTe BUBI CXEM IIPOCKTOB aBTOMATU3AIUY.

[IpakTueckoe 3aHsATHE 2:

1. Ilosicaute ctanaaptel npoekTupoBanus AC.

2. Kakue MexxayHapoHble, TOCYJapCTBEHHbIC U HAIMOHATIbHBIE CTAaHIapPTHI 3HAeTe?
3. HazoBuTte cragun npoextupoBanust AUUYC.

[IpakTueckoe 3ansaTue 3:

1. B kakux ciiy4asix peKOMEHIyeTcs pa3paboTka TeXHOpabo4ero mpoexkra?

2. Kakue sTamnbl COJIEPKUT CTaausl IpoeKTupoBanus «BBoj B neiicTBre»?

3. Kakue stansl cogepkut ctaaus npoektupoBanus «ConpoBoxaeHue ALY C»?

[Ipumep TecToB:

1. YcranoBkH, BXOJSIIME B COCTAaB YHEProdIIoka ¢ napora3zoBoi ycranoBkoi (I1I'Y)
BBICOKOTEMIIEPATYpPHbIE ra30TYpOUHHBIE YCTAaHOBKHU

KOTEJI-yTHIIN3aTOP

napoBasi TypOuHa

asparop

KapOOHU3aTOP

0J10paTop

JIe010paTop

Ooooggg

2. YCTaHOBKH, BXOJISIIUE B COCTAB JIEKTPOTEXHUUECKOTO 000PYIOBaHUS YIHEPTOOIOKOB

L] reHepaTOpbl C aBBTOHOMHBIMH PETYJISATOPAMH HATPSKCHUS

(]  BcroMorarenbHbBIE CHUCTEMBI (BO30YXKICHHUS, OXJIXICHHS, MAaCIOCHA0XKEHUS, TallleHUs MOJIs,
MOYKAPOTYILICHHS )

L] mapoBas TypOuHa

L1 neaspatop

L] omoparop

L] meomopatop

3. AHarnoroBas Tpynma TeIIOTeXHUUECKUX U3MEPEHUI
TeMIlepaTypa, JaBJICHHUE, PACXO, YPOBCHb
MOIITHOCTb 3JIEKTPHUECKast

HaIpsHKEHUE YJIEKTPUIECKOe

4acToTa

BbIPa0OTKa 3JIEKTPOIHEPT U

noTpeOJIeHUE IIEKTPOIHEPTUU

Ooooggg

4. AnanoroBas rpyIia 3JeKTPOTEXHUUECKUX N3MEPEHHH
MOIITHOCTh aKTHBHAS 1 PEAKTHBHAS, TOK

HaInpsDKEHUE, YacToTa, BBIpa0OTKA U MOTpeOJIeHNe SHEPTUU
TeMITepaTypa

JIaBJICHUE

pacxon

YPOBEHb

Ooooggg

5. lenu cozpanus AUYC TOC
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o0ecrieyeHHe HAAEKHOTO U APPEKTUBHOIO ABTOMATH3UPOBAHHOTO YIPABICHHUS OCHOBHOTO U
BcrioMoraresnbHoro ooopynoBanusi TOC B HOpMaIbHBIX, IEPEXOTHBIX, aBAPUIHBIX PEXKUMaX pabOThI
MIOBBIIIIEHUE YPOBHS HAJAECKHOCTH, O€30MIaCHOCTH U YKOHOMHYHOCTH MPOLIECCOB BBIPAOOTKH TEIUIOBOU U

ANEKTPUYECKOM SHEPTUU

O
Ul
O
Ul

cHIDKeHHE 3((EKTUBHOCTH aBTOMATU3UPOBAHHOTO YIIPABICHUS
HOBBIIIIEHHE C€0ECTOUMOCTH IEKTPUUYECKON SHEPrUU
MOBBIIIIEHHE ce0ECTONMOCTH TEIJIOBOM SHEPTHH

MOBBILICHUE LIEHBI 2JICKTPUYECKOM SHEPTUU

6. Yporuu ynpasnenust B AUYC TOC

ooogog

Oooggog:

BepxHuii yposenb - HMI, SCADA

cpennuii yposensb - [IJIK, perynastopsl, mporpaMMupyeMble, peie, CYeTUUKH
HIKHUW YPOBEHD - JAaTYUKU U UCTIOJHUTEIbHbBIE MEXaHU3MBbI

BEPXHUU YPOBEHb JTATYUKHU U UCIIOJHUTEIbHBIC MEXaHU3MbI

cpenuuit ypoeab HMI, SCADA

HxHUM ypoBeHs [1JIK, perynsaropsl, mporpaMmmupyemsie, peie, CYeTYNKH
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cepsep eauHoro Bpemenu, APMbI oneparopa u unxkunupunra, WEB-cepsep
HmIKaQbl PeryyisTopoB, 3alIUT U OJOKUPOBOK, YIPABICHUS TOpEIKaMU
JATYUKU U UCTIOJHUTENbHbIE MEXaHU3MBI

3JIEKTPOTEXHUYECKOE 000pyI0BaHHE

aHAJIN3aTOPbI ABIMOBBIX Ia30B

KOHIIEHTPAaTOMEPHI TEIJIOHOCUTES (BOIbI)

8. AHaJIOroBBIE CTaHAAPTHBIC CUT'HAJIbI IATYUKOB

oooggg

HanpspkeHue 0 — 5 V noctossHHOrO TOKa, TokK 4 — 20 MA
HaTypajbHble CUTHAJIBI TEPMONpeoOpa3oBaTesiell CONPOTUBICHUS
curHaiel 1o uarepgeiicy RS-232

curHainsl 1o uarepgeiicy RS-485

Hanpspkenue -1- 0 —+1 V mocrossHHOTO TOKA

Tok 0 — 10 MA

9. lludpossle cUTHAIIBI JATYUKOB

ooood

oooods

CUTHAJBI 110 poTokosiaMm RS-485, HART, AS

curdais! 0 uian 1

HanpspkeHue 0 — 5 V noctossHHOrO TOKa, Tok 4 — 20 MA
HaTypaJIbHbIE CUTHAJIBI TEPMOIIpeo0pa3oBaTeneii COMpOTUBICHUS
Tok 0 — 10 MA

. Permaemeie 3a1aun aBTromaru3upoBanHoii MES - cucrembr

OIEpaTUBHOE YNPABIEHUE IPOU3BOACTBOM
yIpaBieHUE pecypcaMu IpeanpUsTUs
yIIpaBJIEHUE TEXHOJIOTMYECKUMH MIPOLIECCaMuU
pelleHne CTpaTernyeckux 3a1ad IpeanpusTus
NOJJEPKAaHUE MTapaMeTpa Ha 3aJaHHOM YPOBHE

Js rekymero kourpoas TK2:

[IpakTueckoe 3anstue 1:

1. Kakune Bunsl o0ecrieuenuss AUUYC 3naere?

2. JlaiiTe XapakTepUCTUKY TexHu4ueckomy obecneuennto ANYC.
3. [losicuurte anropurmudeckoe odecreuenrne AUYC.

[IpakTrueckoe 3aHsTHE 2:
1. JlaliTe XapakTepUCTUKY IIKa(paM TeIeMEXaHUKH.



2. [losicauTe mkadbl aBTOMATUKH.
3. Kakue mapameTps! mkadoB aBTOMaTHKU U YIPABICHUA?

[IpakTuueckoe 3ansTue 3:

1. Kakue 3Tanbl COIEPKUT CTaIus MPOCKTUPOBaHUS « TeXxHUUYecKoe 3aaHue?
2. Kakue sTanbl cOAEpKUT CTaaus MPOEKTUPOBAHUS « ICKU3HBIN MPOEKT»?

3. Kakue stansl cogepuT ctaaus mpoeKTupoBaHus « TeXHUYECKUil MPOEeKT»?

[Tpumep TecTOB:
1. ®ynaxnuu n 3anaun SCADA-nakera
[] 00paboTKa JaHHBIX B PEXKHUME PEaIbHOTO BPEMEHH
[l oOMeH JaHHBIMH C Pa3JIMYHBIX YCTPOMCTB CBS3H C OOBEKTOM YIIPaBICHUS
U peanmzanus SCADA HMI — genoBeko-mammuuHoro uaTepdeiica ¢ oroopakenreM unpopmannu Ha [TK
VI OTIEPATOPCKUX MAHENX
L] Bo3meiicTBHE Ha OOBEKT YIPABICHUS TyTEM U3MEHEHUS MO1a4l MAaTePUAIIbHBIX TAPAMETPOB
[] peanu3anusi CHCTEMHO# KOMITbIOTEpHO# mporpamMmbl APM oneparopa
L] u3MepeHHe TEKyIIMX 3HAYEHUH MapaMeTPOB TEXHOJIOTHYECKOTO poiiecca
L] Bo3zaelicTBHE Ha OOBEKT YIPABICHHS ITyTEM H3MCHEHHS YHEPIeTUYECKUX TapaMeTPOB

2. CocraBubie yactu ANYC, Bxosmye B 30Hy 00CITY)KUBaHHSI CTPYKTYpHOTO Tionpazaenenuss AUYC

L] ITK, noneBoe obopynoBanune ANUYC, JMHUM CBSI3M, MOMEIICHHUS, 3aKPEIUICHHBIC 3a TEPCOHAIOM
ANYC

L] JUHUM CBS3M B 4aCTH AJIEKTPOTEXHUIECKOTO 000PYIOBAHHUSI

[] KOH/IEHCAIMOHHBIC U YPABHUTEIBHBIC COCY/IbI

[ mepBuYHBIC 3alOpPHBIE OpPraHbl HAa WMMITYJIbCHBIX JIMHUSAX CPEACTB HM3MEPEHHIA, aBTOMATHU3aIlUH
TEXHOJIOTUYECKUX 3alUT, OJIOKMPOBOK

[l HemocpencTBEHHO 3amopHbIe opranbl UM

3oHa obciyxuBanus CI130.

3. CocraBuble yact AUYC, BXxoadiye B 30Hy 00CITyXHUBaHHUs CTPYKTYPHOTO M0/ipa3AeieHUs 1o
anexTpoobopynosanuio (CI120)

[l moneBoe 000pyIOBaHNE, IMHUN CBSI3M B YaCTH AJIEKTPOTEXHUUECKOTO 000py10BaHHsI, 3aKPETUICHHBIE 32
CIID0 nmomenieHus1, B KOTOPHIX pa3merieHo obopynoBanue AUYC

L] mporpammuo-Texandeckuii komruieke (I1TK)

L] moneBoe obopynoBanue AUYC, miHUY CBS3M, MOMEIIEHHS, 3aKpeIUIeHHbIe 3a epconanom AUYC

[l KOH/IEHCAIMOHHBIE U YPAaBHUTEIBHBIE COCY/IBI

[l HemocpencTBEHHO 3amopHbie opranbl UM

4. Buzpl nepruoaMuecKkoro TeXHUUECKOro 00CIyKUBaHUsl YCTaHOBJEHBI Ui ycTpoicTB P3A HanpsbkeHuem
0,4-750 kB

U IpoBepKa MpU HOBOM BKJIIOUEHUHM (Hajajaka), NEepBbIH MPO(UIAKTUYECKUII KOHTPOIIb,
npopUIAKTUIECKUNA KOHTPOJIb

[J mpodunakTuueckoe BOCCTAHOBICHUE (PEMOHT), TEXHHYECKOE OOCIY)KHBAHUE IS IPOIJICHUS CPOKa
CITY>KObI, TEXHUYECKHI KOHTPOJIb

TECTOBBIN KOHTPOJIb, OIPOOOBAaHUE, TEXHUUECKUI OCMOTP

ybopka

Jiera3anus

IIPO3BOHKA

Jea’panus

ooggg

5. Llenp TexHUUECKOTO OOCIIY)KUBAHUS B IEPUO/I HOPMAIIbHON AKCILTyaTallMy (MEXAY IBYMsI
BOCCTaHOBJIEHUsIMH) ycTpoiicTB P3A nHanpsxkenuem 0,4-750 kB

(] BbIsIBICHHE M YCTpaHEHHWE BO3HMKIIMX OTKA30B M HM3MEHCHHH ITapaMeTpOB YCTPOICTBA C IENBIO
MPEJOTBPAILICHUS BO3MOXKHBIX OTKa30B (DYHKIIMOHUPOBAHHS

L] ompeneneHne cOOTBETCTBHS KBATH(DUKAIINY IIEPCOHANA



L] ompeneneHne HECOOTBETCTBHUS KBATU(HKALINY ITEPCOHAIIA
(] ycraHOBIEeHHE HapyNICHH IPABUII OXPaHBI TPyaa
L] ycraHOBiIeHWE HApYIICHUH OIJIATHI TPYIa

6. Ananoroserii curaan Beoja B [ITK AUYC noacrannmii (I1C)

] mepemennsiii Tok 1 A u 5 A, nepemennoe Hanpsbkenue: 57,7 B u 100 B, 230 B u 400 B, Toka 4-20 MA
U HanpsKeHus nocrostHHoro Toka 0-10 B

yacToTHEIA curdai 2000-4000 I'

HATypaJIbHbIE CUTHAJIBI TEPMOIIPEoOpa3oBaTeeii COMpPOTUBICHUS

curHan HART

Tok 0 — 10 MA

oood

7. Quckpetnbiit curnai Beojia B [ITK AUYC noacranuuii (I1C)

24 B nim 220 B nocTostHHOTO (BRIMPSMIIEHHOTO) TOKa, 230 B mepemennoro Toka yactotsl 50 I'1t
yactoTHbId curHai 2000-4000 'y

HaTypaJlbHbIE CUTHAJIBI TEPMOIIpeoOpa3oBaTeeii CONpPOTUBICHUS

curHan HART

Tok 0 — 10 MA

ooogg

8. Ludposoii curnan sona B [ITK AUYC noacranuuii (I1C)

L] wunTepdeiicel pusmueckoro ypopus IEEE 802.3 Ethernet («Burtas mapa» u/wim ONTHYECKOE BOJIOKHO)
u/umn RS-485 (EIA/TIA-485-A)

yacToTHbIN curdan 2000-4000 I'u

HaTypaJlbHbIE CUTHAJIBI TEPMOIIpeoOpa3oBaTeeii CONpPOTUBICHUS

Hamnpsokenue -1...0...+1 B

Tok 0 — 10 MA

ooogd

9. TpeGoBanus MpebsIBIIIEMbIC K yCTpoiicTBaM cBsi3u ¢ 00bekToM (Y CO), ucnonbzyembiMm B coctaBe [ITK
ANYC TOC

L] YCO - coBOKYNMHOCTh MOMYJICH, 00€CIEeUNBAIONINX COMPSHKEHUE C JTATUNKAMHU, HCIIOJHUTEIHHBIMU
MEXaHU3MaMU U IPYTUMH YCTPOHCTBAMU

L YCO — Moryt BKIItOYaTh CHEIHATH3UPOBAHHbBIC HHTEIUICKTYaIbHBIC MOYIIN

[J YCO — npencraBnseT co00it KIIeMMHbBIE KOJIOIKH

LJ YCO - npencrapiser co00i 3KpaHUPOBAHHBIC KJIICMMHBIC KOJIOIKH

[J YCO - npencrapinseT co00it KpocCoBbIi mKad

10. TpeGoBaHMsI 1O MOTPENTHOCTH (HeopeaeeHHoCTH nHpopmannn) kanaiaos Beojaa (YCO) IITK ANYC
TOC, nononHuTeNBHAs MOTPEUIHOCTH NP BBOJIE HHPOpMALIUU

L1 ne 6omee 0,15% oT mKasb! A1 YHUGHUIIMPOBAHHBIX CUTHAIOB TOKA U HanpspKeHust, 0,2% OT MIKaIbI ISt
CUTHAJIOB OT TEPMOIIap U TEPMOMETPOB CONPOTHUBIICHUN

L] ne menee 0,5% OT mIKaIbl TOKA ¥ HATIPSHKCHHSI

L] paBHOE 2,5% OT IIKaJIbI TOKA U HATIPSKESHHSI

L] He Gonee 1% OT mIKaJibl TOKA M HAPSHKECHHS

L] ne Gonee 5% OT HIKaJIbI TOKA M HANPSKEHUS

Jst Tekymero koutpoJs TK3:
[IpakTueckoe 3anstue 1:
1. lns yero mpeaHa3HAuYEH orepaTopckuil uHTepderc?
2. Ilepeuncaure TpeOOBaHUS K ONIEPaTOPCKOMY UHTEPDENCY.
3. ChopmynupyiiTe Ha3HAUYEHUE U OOPUCYNTE KOHCTPYKIUIO IIUTOB U MYyJIbTOB.
[IpakTrueckoe 3aHsTHE 2:
1. INosicuute pacmojokeHue mpuOOpOB U ammaparypbl Ha (acaJHbIX MAHENSX HIUTOB U
MyJBTOB.
2. Hapucyiite npumep KOMIOHOBKH IITUTOB U MYJbTOB B IUTOBBIX MOMEIICHUSAX.
3. [Mosicaute pa3zpaboTKy omeparopckoro uHTEpdeiica.



[TpakTrueckoe 3anarue 3.
1. HazBath Tinsl JokanbHbIX 1TJIK 1 BapuaHThI X peanu3aiyi.
2. MogaepHu3anuu KOHTPOJUIEPOB CETEBOTO0 KOMILIEKCA, CTPYKTypa HCIOJIb3YEMBbIX
IIPOMBIIUICHHBIX CETEH.
3. Orinuus PCY marnoro macmitada OT CETEBOI0 KOMILIEKCA KOHTPOJIJIEPOB, UX (PYHKIMH U
IPUMEHEHHE.

[Tpumep TecToB:
1. YcraHnoBuTe B3pbIBOONACHBIE 30HBI B IOPSAIKE CHUKEHUS ONTACHOCTH
1): Bousl 0 (30HbI K1acca B-1) - 30HbI, pacoiokeHHbIC B MOMEIICHUAX, B KOTOPBIX BBIICIISIOTCS FOPHOYNE
rassl WIK Napbl JerkoBocuiaMenstomuxcs xuakocreit (JIBX), oOpasyroiye ¢ BO3yXOM B3pbIBOONACHBIE
cmecu (BOC) mpu HOpMalbHBIX pekUMax padoThI
2): 3oubl 1 (30HBI Kiacca B-la), pacmonokeHHbIE B HOMEMICHHSX, B KOTOPBIX I[PU HOPMAIBHOI
skcruryataiuu BOC (He3aBUCHMO OT HMYKHErO KOHIIEHTPALMOHHOI'O Mpefielia BOCIIAMEHEHHS) BO31yXOM
He 00pa3yroTcs, a BO3MOKHBI TOJIBKO B PE3YJIbTAaTEe aBApHUil MIIM HEMCIIPAaBHOCTEN
3): 3onbl 2 (30HBI Kiacca B-10, 30HbI kiacca B-Ir), pacmoniokeHHbIe B MOMEHICHUSX, B KOTOPBIX IPH
HopMalibHOM 3kcryaTauun BOC ¢ Bo3nyxoM He 00pa3yloTcsi, a BO3MOKHBI TOJIBKO B pe3y/bTaTe aBapuit
VI HEUCIIPABHOCTEMN
2. YCTaHOBUTE B3PbIBOOIIACHBIE 30HBI B MOPSJIKE BO3PACTAHUS ONTACHOCTH
1): 3onbl 2 (30HBI Kiacca B-10, 30HbI Kiacca B-Ir), pacronoxkeHHbIE B MOMEIICHHUSIX, B KOTOPBIX IPH
HopMalibHOM 3kcryaTauun BOC ¢ Bo3nyxoM He 00pa3yroTcsi, a BO3MOKHBI TOJIBKO B pe3y/bTaTe aBapuit
VI HEUCIIPABHOCTEMN
2): 3oubl 1 (30HBI kmacca B-1a), pacmonokeHHbIE B HOMEILICHHSX, B KOTOPBIX IMPU HOPMAIBHOI
skcruryataiuu BOC (He3aBUCHMO OT HMYKHErO KOHIIEHTPALMOHHOI'O Mpefielia BOCIUIAMEHEHHS) BO31yXOM
He 00pa3yroTcs, a BO3MOKHBI TOJIBKO B Pe3y/IbTaTe aBapHil MIIM HEUCIIPaBHOCTEN
3): 3owubl 0 (30HBI Ki1acca B-1) - 30HBI, pacmoyioKeHHbIC B IOMEIICHHUSX, B KOTOPBIX BBIICISIOTCS TOPIOYHE
rassl WIK Mapbl JerkoBocIuiaMenstomuxcs xuakocteit (JIBX), oOpasyroiye ¢ BO31yXoM B3pbIBOOMACHBIE
cmecu (BOC) npu HOpMalIbHBIX peKuMax padbOThI
3. YcraHOBUTE B3pBHIBOONACHBIE 30HBI B TIOPSJIKE BO3pacTaHUsi oOMacHOCTH coryacHo CraHnapra
EBpormeiickoro cooOmiecTBa Jisi cMeceld BO3[yXa C MEJIKOJWCIEPCUOHHBIMU TBEPJAbIMH TOPIOYUMU
BemiectBamu (B Poccun cormacHo "ITYD" - kinaccoB )
1): 3oubl 22 (30HBI Kiacca B-lla), pacnonoxeHHbIle B MOMENICHUAX, B KOTOPBIX OMACHBIC COCTOSHUS,
yKa3aHHbIE IS 30H Ki1acca B-1l, He nMeroT MecTa mpu HOpMalbHOM 3KCIITyaTalliy, a BO3SMOXKHBI TOJIBKO B
pe3yJibTaTe aBapyil MM HEUCITPABHOCTEMN
2): 3onbl 21 (30HbI Ki1acca B-11), pacnonoxeHHbIe B MOMENICHUSX, B KOTOPBIX BBIICISIOTCS MEPEXO/ISIINC
BO B3BEIICHHOE COCTOSHUME TOpPIOYME MbUIM WM BOJOKHA, OOpa3ylolue B3pHIBOOIACHBIE CMECH MpHU
HOpPMAaJIbHBIX PEKUMaX pabOTHI
3): 3oubl 20, pacroyiOKCHHbIE B MOMEIICHUSAX, B KOTOPBIX MOCTOSHHO MPUCYTCTBYET B3PHIBOOMACHAS
razooOpa3Hast atmocdepa B ¢opme obOjgaka MbUIM U B KOTOPBIX IbUIb MOXET HaKalUIMBaTbCs U
00pa30BBIBATH CJION HEONPEAECTUMON UIIH YPE3MEPHOMN TONIIUHBI
4. VYcraHOBHTE B3pBIBOONACHBIE 30HBI B TOPSJKE CHIDKEHUS omacHocTd coryacHo CraHnpapra
EBpormeiickoro cooOmiecTBa isi cMeceld BO3[yXa C MEJIKOJWCIEPCUOHHBIMU TBEPABIMH TOPIOYUMU
BemecTBamu (B Poccun cornacuo "ITYD" - kiaccoB )
1): 3onusl 20, pacmojioXKEeHHBbIE B TMOMEHICHUSIX, B KOTOPBIX IMOCTOSIHHO MPHUCYTCTBYET B3pBIBOOMACHAS
razooOpa3Hast atmocdepa B ¢opme obOjgaka MbUIM U B KOTOPBIX IbUIb MOXET HaKalUIMBaTbCs U
00pa30BBIBATH CJION HEONPEAECTUMON UIH YPE3MEPHOI TONIIUHBI
2): 3onsl 21 (30HHI Ki1acca B-11), pacnionosxeHHbIe B TOMENICHUSIX, B KOTOPBIX BBIICISIOTCS MEPEXOISIINe
BO B3BELICHHOE COCTOSHUE TOPIOYUE IBbUIM MM BOJOKHA, OOpas3yoUlMe B3pBIBOOIACHBIE CMECU IpU
HOpPMAaJIbHBIX PEKUMaX pabOTHI
3): 3onbl 22 (30HBI Kiacca B-lla), pacmonokeHHbIe B MOMEIIEHUSAX, B KOTOPBHIX OMACHBIE COCTOSHHS,
yKa3aHHbIE AJ1s 30H Kiacca B-1l, He umeroT Mecta npu HOpMaIbHOM KCILTyaTalluy, @ BO3MOKHBI TOJIBKO B
pe3yJibTaTe aBapyii MJIM HEMCITPABHOCTEM
5. OT™METhTE NPaBUIIbHBINA OTBET
CucTeMsl 21EKTpONIUTaHNUs TPUOOPOB U CPENICTB ABTOMATU3ALMU MOTYT UMETh CIIEIYIOLINE BUbI 3AIIUTHI
L] 3ammra OT eperpy3ku



3alIUTa OT KOPOTKOTO 3aMbIKAHUS
3ammTa oT "mypaka"

3aImuTa OT yJaapa MOJHUU

3aIIUTa OT 3eMJICTPSICEHUS

3allUTa OT BEICOKUX TEMIIEPATyp

3aluTa OT HECAHKIIMOHUPOBAHHOTO JIOCTYIIA

6. OT™MeThTE MPaBUIHHBIA OTBET

B kagecTBe ammapara 3amIUTHI A1 CHCTEM 3JICKTPOIUTAHUS MPUOOPOB U CPEACTB aBTOMATHU3AI[UU MOTYT
HCII0JIb30BAThCS

IIaBKas BCTaBKa

aBTOMATHYCCKUM BEIKJIIOYATCIID

KOPOTKO3aMbIKaTEeIb

OBICTPOAECHCTBYIOLINI IPEJOXPAHUTENBHBIN KiIallaH

HEaBTOMATHYECKHI BBIKIIOYATEIIb

TOPMO3 C JIEKTPOMArHUTHBIM IPUBOIOM

7. OTMEThTE MPABWIIbHBIA OTBET

Br160p ceuenuii npoBooB U kUil kaldenei

[Tpu BBIOOpE ceueHus MPOBOIOB U JKUJI Kabemnel 1eneil ynpaBaeHus, CHTHAIU3AINH, U3MEPEHHS U MMUTAHUS
HE YYUTHIBACTCA

JOTTYCTHUMbIE TOKOBBIE HATPY3KU

MOTEPU HATIPSHKEHUS

MEXaHUYECKasl MPOYHOCTh

4acTOTa MEPEMEHHOT0 HAIPSIKEHUS

(daza mepeMeHHOT0 HaIPSHKESHUS

KJIaCC B3PBIBOOMIACHOCTH 30HBI MPOKJIAJAKU

8. OT™MeThTe MpaBUIIbHBINA OTBET. BIOOP MpoBOAOB M Kabeei

W3omsnust, 3ammTHBIe 000JI0YKH M HAPYKHBIE TTOKPOBBI MPOBOJIOB U Kabemnel JoJKHa COOTBETCTBOBATh

L] cnenuaabHBIM TPeOOBAaHUSAM, CBA3aHHBIM C OCOOCHHOCTSIMHM aBTOMAaTH3UPYEeMOTo 00BbeKTa (Harmpumep,
BBICOKHUM TEMIIEpaTypam)

L] ¢yHKIIMU KOHTYpa aBTOMAaTH3aIK (KOHTPOJISI, CUTHAJIN3AIIUH, PETYJIMPOBAHUS U T.11.)

[] KIMMaTHYECKOMY CE30HY

L] amMUHHCTPAaTUBHOMY PEKUMY MPEIIPUSTHS

Ll dopme coOOCTBEHHOCTH TIPEATTPUATHS

L] mapamerpaM 3JIEeKTPUYECKOM IIeTTH

(] ycrmoBusIM OKpYKaromieit cpe/ibl U MPUHATOMY CIIOCOOY BBIMOJHEHHUS 3JIEKTPOIIPOBOIKH

9. OT™meThTe MpaBUILHBINA OTBET

Nzomnsnust, 3ammTHBIe 000JI0YKH M HAPYKHBINA TTOKPOB TTPOBOJIOB U Kadenei

HyneBbie NpoOBOAHUKY B CUCTEMAX AJIEKTPOIUTAHUS

(] 1OMKHBI KIMETh M30JISIHIO, PABHOIIEHHYIO H30JIAIINU (a3HbIX TPOBOTHHUKOB

(] moMmKHBI MIMETh M30JISIHIO, PABHYIO IBOMHOM M30JIAIINU (ha3HBIX TPOBOJTHUKOB

[] momyckaroTcst MPOKJIaAbIBATh O€3 30 ISAIHN

[J mOMKHBI MIMETh M30JISIHMIO, PABHYIO MOJIOBUHE W30 (Pa3HBIX IPOBOTHHUKOB

10. OT™MeThTe MpaBHIILHBINA OTBET

CranmoHapHO YCTAaHOBJICHHBIE B MOKapPOOMACHBIX 30HAX MPUOOPHI U CPEJICTBA aBTOMATU3AIINH, UCKPSIIIIE
10 YCTIOBUSIM PabOTHI, /1715 TTOKapOOTacHOM 30HBI Kilacca

L] TI-1l nomkHBI UMETh cTeneHb 3amuThl IP54, 11 Apyrux noxxapoomnacHbIx 30H - 1P44

L1 TI-1l momwKkHBI UMETH cTeneHb 3amuThl 1P44, 11 Apyrux moapoonacHbIX 30H - IP54

L] TI-1l nomkHBI UMETh cTeneHb 3amuThl IP64, 11 Apyrux noxapoonacHsIx 30H - P44

L] TI-11 moymKHBI MMETh CTeneHb 3aiuThl P66, i IpyTruX moxapoonacHbIx 30H - P44

ooogogg

Oooggg

Oooogd

st Tekymero kourpoJs TK4:
[IpakTueckoe 3ansatue 1:
1. HazoBuTe TpeOOBaHUS K CHUCTEMAaM 3JIEKTPOIIUTAHUSI.
2. [losicHUTE CTPYKTYPY CUCTEMBI 3JIEKTPOCHAOXKEHUS.
3. JlaiiTe KpUTHUUECKYIO OLIEHKY OCHOBHBIM HaNpPSKEHUSIM 3JIEKTPOIIUTAHUS.



[IpakTrueckoe 3aHsTHE 2:
1. TTosicHUTE OCHOBHBIE 3BEHbSI CXEMBI ANEKTPOMHUTAHUS CUCTEMbl aBTOMATHU3AIIHH.
2. HazoBute cTaHmapThl SHEProcHaOXEeHHS COOTBETCTBEHHO TPeOOBAHMSM HOPMATHBHOMN
JTOKYMEHTAIUH.
3. Kakue 3HaeTe cucTeMbl 3a3eMJICHHS U 3aHYJICHUS?
[IpakTuyeckoe 3ausTHE 3:
1.laiiTe cpaBHUTEIBHBIN aHATU3 BHIOB B3PHIBO3AIIUTHI.
2. ITosicHuTe BBIOOP CPEICTB U3MEPEHUS M aBTOMATU3AIIUH JISI B3PBIBOOIIACHBIX 30H.
3. Kak BbIOMparoTCcs CpeACTB M3MEPEHHUS M aBTOMATU3ALIUH JIJIsI ITO’KapPOOTIACHBIX 30H?

[Ipumep TecToB:
1. OcHOBHBIE TEXHUYECKHE XapAKTEPUCTUKN KOHTPOJLIEPa
L] wuHpOpMaIOHHAS MOIIHOCTh (KOJMYECTBO KAaHAJIOB BBOJA/BBIBOMA, OBICTPOJCHCTBHE), HANPSHKECHHE
W30JISILUH, TOAJEPKKA MOMYIISIPHBIX TPOTOKOJIOB
L] nmana3oH pabo4mx TeMIepaTyp
[] oTHOcHTENbHAs BIAKHOCTH BO3/1yXa
L] rapaHTHITHBII CPOK CITY>KOBI
L] macca, rabapuThl
2. OCHOBHBIE TEXHUYECKHE XaPAKTEPUCTUKU KOHTPOILIEpa
[l wuHpOpMaIMOHHAS MOIIHOCTH (KOJMYECTBO KaHAJIOB BBOJA/BBIBOJA, OBICTPOJCHCTBUE), HANPSHKCHHE
M30JILUHU, TOAJIEPAKKA MOMYISPHBIX TPOTOKOJIOB
[l nuama3oH pabodux Temmeparyp
L] oTHOcuTeNbHAs BIAXKHOCTh BO3/1yXa
L] rapaHTHITHBII CPOK CITY>KOBI
L] macca, rabapuTsl
3. ®ynkun u 3agauan SCADA-nakera
[l oOpaboTKa JaHHBIX B PeXKHME PEaTbHOTO BPEMEHH
[l oOMeH JaHHBIMH C Pa3JIMYHBIX YCTPOMCTB CBS3H C OOBEKTOM YIIPABICHUS
L] peamuzauus SCADA HMI — yenoBeko-mammHHOTO MHTEp(Eiica ¢ oToOpaxkennem nHpopmaryu Ha [1K
WM ONEPAaTOPCKUX MaHeNsX
[l Bo3melicTBHE Ha OOBEKT YIpaBICHHS ITyTeM H3MEHEHHS Oa4l MaTepPUAbHBIX TapaMeTPOB
L] peanu3anusi CHCTEMHO# KOMITBbIOTEpHO# porpamMmmbl APM oneparopa
[l m3MepeHHe TEKYIIUX 3HAUCHUI TapaMEeTPOB TEXHOJIOTHUECKOTO Iporecca
[ Bo3meiicTBHE Ha OOBEKT YIPABICHHUS ITyTeM U3MECHEHHS YHEPIreTUICCKUX TTapaMeTPOB
4. CocraBubie yactu AUYC, Bxoasiue B 30Hy 00CTYyKHBaHUS CTPYKTypHOro noapazaenenus AUYC
[ IITK, noneBoe obopymoBanre ANYC, MuHUHM CBSA3M, MOMEIICHHsS, 3aKpEIUIEHHBIC 3a MEPCOHAIOM
ANYC
(] TMHUY CBSA3M B YaCTH JIEKTPOTEXHUYIECKOTO 000PYIOBAHUSI
[l KOH/IEHCAIMOHHBIE U YPAaBHUTEIBHBIE COCYIBI
[l mepBUYHBIC 3alOpPHBIC OPraHbl Ha HMITYJIBCHBIX JIHHHUAX CPEICTB HM3MEPEHHH, aBTOMAaTHU3aI[HH
TEXHOJIOTUYECKUX 3alUT, OJIOKMPOBOK
[l HemocpencTBEHHO 3anopHbie opranb UM
5. CocraBuble yact AUYC, BXxoadiye B 30Hy 00CTyXKUBaHHUS CTPYKTYPHOTO MO/ipa3AeeHUs Mo
anexTpoobopynoBanmio (CI120)
L] moneBoe 000pyIOBaHME, JIMHUU CBSI3M B YaCTH AJICKTPOTEXHUYECKOTO 000pyI0BaHHsI, 3aKPEIUICHHBIE 32
CII20 nomerienus, B KOTOPBIX pa3menieHo obopyaosanne AUYC
nporpammHo-TexHuueckuit kommuieke (I1TK)
nosieBoe ooopynoBanre AUYC, muHumM CBS3M, MOMEIIEHUS, 3aKpEIUICHHBIC 3a mepcoHanoM AUYC
KOHJICHCALIUOHHBIE ¥ YPABHUTEIBHBIE COCYIbI
HEMOCPEICTBEHHO 3anopHble opransl UM
6. Bubl meproaAnyeckoro TeXHUYECKOro 00CTy)KMUBaHUS YCTAHOBIJICHBI ISl yCTpoiicTB P3A HanpshkeHuem
0,4-750 xB
U NpoBepKa MpPU HOBOM BKJIIOUEHHHM (Halajaka), TMEpBBIH MNPOPHUIAKTHUYECKUH KOHTPOJIb,
npoduIakTUYeCcKuii KOHTPOJIb

oood



L] mpodumakTHyeckoe BOCCTAHOBICHUE (PEMOHT), TEXHUYECKOE OOCITY)KMBAHUE IJIsi MPOMJICHUS CPOKa
CITy>KObl, TEXHUYECKUI KOHTPOJIb

TECTOBBI KOHTPOJIb, OIIPOOOBAHNE, TEXHUYECKHI OCMOTP

ybopka

Jiera3anus

MIPO3BOHKA

Jeaspanus

7. Llenb TEXHUYECKOTO OOCITYKHBaHUS B IIEPUOJT HOPMAIbHOMN AKCIUTyaTaluu (MEXy IBYMs
BOCCTaHOBJIEHUsIMH) ycTpoiicTB P3A nHanpsxenuem 0,4-750 kB

[l BbIsBICHHE M YCTPaHEHHE BO3HUKIIMX OTKA30B M M3MEHCHUH MapaMeTpPOB YCTPOMCTBA C IIEJbIO
MPEJOTBPALICHUS BO3MOXKHBIX OTKa30B (PYHKIIMOHUPOBAHHS

L] ompeneneHre COOTBETCTBUS KBaTH(DUKAIIMK TIEPCOHAA

L] ompeneneHne HECOOTBETCTBUS KBAUTU(HUKAIIUY IIEPCOHAIIA

[ ycraHOBiIeHHE HAPYIICHUH PABUI OXPaHbI TPyIa

[l ycraHOBJIEHWE HAPYIICHUI OIJIATHI TPYIa

8. Ananorossiii curtai Beoja B [ITK ANYC noacranuuii (I1C)

L] nepemennblii Tok 1 A u 5 A, nepemennoe Hanpspkenue: 57,7 B u 100 B, 230 B u 400 B, Toka 4-20 MA
Y HanpsibKeHus nmoctosHHoro Toka 0-10 B

[ gacrorHsiit curran 2000-4000 I'ig

L] HarypaJibHbIC CUTHAIIBI TEPMOIPEOOPA30BATEIICH COMPOTUBICHUS

U] curman HART

L tok 0 — 10 MA

9. Muckpetnsiii curaan BBoaa B [ITK ANMYC noacrannuii (I1C)

24 B nim 220 B nocTosstHHOTO (BBIMPSMIIEHHOTO) TOoKa, 230 B mepemennoro Toka yactotsl 50 I'1t
gactoTHbIA curaan 2000-4000 I'o

HaTypaJIbHbIE CUTHAJIBI TEPMOIIpeoOpa3oBaTeeii CONpPOTUBICHUS

curHan HART

Tok 0 — 10 MA

10.Hudposoii curnan Beoaa B IITK AUYC noacranmwmii (I1C)

0 wunTepdeiics pusnueckoro ypous IEEE 802.3 Ethernet («Burtas mapa» W/WIIM ONTHYECKOE BOJIOKHO)
n/umn RS-485 (EIA/TIA-485-A)

yacTtoTHBIN curdai 2000-4000 '

HaTypaJbHbIE CUTHAJIBI TEPMOITpeoOpa3zoBaTeseil COMpOTUBICHHUS

HanpspkeHue -1...0...+1 B

Tok 0 — 10 MA
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JIJ1s1 MPOMEKYTOYHOM aTTeCTANHU:
Bompocsr:
1. CoctaB TexHOPaOOYEro MPOCKTa aBTOMATHU3AIIMN TEXHOJIOTHUYECKUX TIPOIIECCOB TIPH
OJTHOCTAIMITHOM MPOCKTUPOBAHUH.
2. W300pakeHHe  TEXHOJOTMYECKOTO OOOpYJIOBaHUS U  KOMMYHHKAIlUA  Ha
dbynkuroHamsHbBIX cxemax cornacHo 'OCT 2.784-70.
3. YcnoBHble 0003HA4YCHHS W TpaduUuecKUe CHUMBOJIBI OTEYECTBEHHOTO CTaHapTa
I'OCT 21.408-2013 (21.408-93). ITocTpoeHue ycia0BHOTO 0003HAUYEHUS MPUOOPA.
4. Ilpunnunuansaeie snekrpudeckue cxemsl (I19C). Topsamox pazpaborku [13C.
5. IlyHKTHI ympaBlieHHS aBTOMATU3UPOBAHHBIX CHUCTEM. HH)XEHEpHO-TEXHUYECKUE
TpeOOBaHUS K MyHKTaM YIIPaBIICHUS.
6. KomdopTHbIe ycI0BHS B MyHKTaX YIpaBICHUSI.
7. KabGenmu. Pa3HOBUIHOCTH U MapKH.
8. Omnepatopckuit untepdeiic. MHEMOCXEMBI.
9. Pexumbl oOMeHa JaHHBIMU B TIPOMBINIJICHHBIX WH()OPMAIIMOHHO-BBIYHCIUTEIBHBIX
CeTsIX.
10. IMpowmsimuiennas cets Foundation-Fieldbus.



11. IMpomsimutenHas cets Ethernet. Pasnosuanoctu Ethernet.

12. CeteBble apxutekTypsl. lllunHas TOMONOTHS.

13. CereBble apxutekTypsl. KosblieBas Tomnosnorusi.

14. BonokonHo-ontuueckue JuHuM cBsizu (BOJIC). ®@usnyeckue OCHOBBI mepeaaun
ONTHUYECKUX CUTHAJIOB.

15. KoHCTpyKIIHs ONITOBOJIOKOHHOM JIMHUU CBSI3U.

16. Knaccudukaius B3pbIBOOIaCHBIX 30H B Poccuu.

17. Knaccudukaius moxapoornacHsix 30H B Poccun.

18. Knaccuduxkarius ra3o-Bo3AyIIHBIX B3PbIBOOTACHBIX CMECEH.

19. Buna B3pbIBO3AIIUTHI 3JEKTPOOOOPYAOBAHHUS «B3PHIBOHEIPOHHUIIAEMAast 000JI0UKa.

20. Bua B3pbIBO3ALIUTHl AJIEKTPOOOOPYIOBAHUS «HCKpOOE30MacHas 3JIEKTpUYEeCcKas
LEIbY.

21. Bapbepsl HCKPO3AIIUTHI HA CTAOMINTPOHAX.

22. YcTpolicTBa MEXCETeBOr0 MHTepdeiica: MOBTOPUTENH, MOCTBI, MapIIpyTH3aTOPHI,
IIUTIO3BI.

23. «IloneBoe» obGopynoBanue AUNYC. VYcrpoiicTBa rajgbBaHUYECKOW pa3Bs3KU H
HOpMaJIM3alii CUTHAJIOB.

24. 3azeMiieHUE U 3aHYJICHHUE B JIEKTPOYCTAaHOBKAX CUCTEM aBToMaTu3auuu. OCHOBHBIE
MIOHATUSA IO 3ALIUTE JIFOJEH OT MOPAKEHUS JIEKTPUUECKHM TOKOM.

25. AnmapaTypa ynpaBJIEHUs U 3aIUTHI CXEM 3JIEKTPOIIUTAHUSI.

Jist Tekymero kourpoJisi TK5:
[Ipumep BONpOCOB HAa MPAKTHYECKUE 3aHSATHUSA:
[IpakTueckoe 3anstue 1:
. [lepeuncaure anroputmsl B AC.
. [osicauTe anroput™Mbl OOHAPYKEHHS COOBITHI, aHATTU3a CUTYaIUH.
. JlaliTe XapakTepUCTUKY alrOpUTMaM MOJATOTOBKH COBETOB U PEKOMEHIAIUN.
[IpakTrueckoe 3ansTHE 2:
. AITOPUTMBI TOATOTOBKH Y MIPUHATHUS PEIICHUNA. AJITOPUTMBI BCIIOMOI'aTENIbHBIE.
. Odbopmnenne anroputmoB AUYC.
3. OnucaHue cXeM U CUMBOJIOB.
[IpakTrueckoe 3ansTue 3:
. Kakune nmpaBuia npruMeHEHNs] CAMBOJIOB U BBIITOJIHEHHSI CXEM U CUMBOJIOB?
2. Hapucyiite cuMBOJI pa3BEeTBIICHHUS.
3. IosicauTe pazpaboTky nporpammHoro odecnedenus AC.
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ITpumep TecToB:

1. ITpumeps! noctpoeHus yciaoBHbIX o0o3HaueHuit no 'OCT 21-404-85

OTMeTbhTe NpaBUIIBHBIN OTBET
ABTOMaTHYECKas 3allUTa U3 CUCTEMbI POTUBOABAPUMNHOMN 3aIUThI
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2. Ilpumepsl noctpoeHust yciaoBHbIx o6o3HaueHuii mo 'OCT 21-404-85

OTMeTbhTe MpaBUIIBHBIN OTBET
TexHonornueckoe OTKI0YEHHE (BKIIIOUEHUE) U3 CUCTEMBI YIIPaBICHUS

SR K B =
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3. [Ipumepsr mocTpoenus yciaoBHbIX 0003HaueHui mo 'OCT 21-404-85

OTMmeTbTE PaBUIIBHBIN OTBET
Perynupytromnuii kianas, OTKpbIBaIOIIMICS P MPEKPAIIEHUN 10/1a4H BO3/1yXa (HOPMaJIbHO OTKPBITHII)
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4. [Tpumeps! moctpoeHus ycroBHbIX 00603HaueHui mo OCT 21-404-85

OTMmeTbTe NMpaBUIIbHBINA OTBET
Perynupyrommii kiamnaH, 3aKpbIBalOIIUNACS NP MPEKPAILIEHNH MOAaY BO3yXa (HOPMaJIbHO 3aKPBITHIN)

SOk & g &
K X
1) 2] 3] 4] 5] é)

Oooogt
OO0 WNBE

5. Ilpumepsr mocTpoeHust yenoBHbIX 0003HaueHuid o OCT 21-404-85

OTMeThTe paBUIIBHBIN OTBET
Ynpasnsoomuii anekrpornHeBMatnueckuii kinanat (O11K)
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6. IIpumeps! noctpoeHust ycnoHbIx o0o3HaueHuii mo 'OCT 21-408-2013
OTMeTbTe MpaBUILHBIN OTBET



OtcekaTelnb ¢ IpUBOJOM (3allOPHBIH KiaraH)
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7. IToctpoenue ycnoHbIX 0003Hauenuii mo 'OCT 21.408-2013

OTMeThTe IpaBUIIBHBIN OTBET

[TepBUYHBII U3MEPHUTETBHBIIN TPe0Opa3oBaTeb (1yBCTBUTEIBHBIN SJIEMEHT) IS H3MEPEHHUS
TEMIIEPATypbl, YCTAHOBJIEHHBIN 10 MECTY (TEPMOMETP TEPMOAIIEKTPUUECKHI, TEPMOMETP COMPOTUBIICHUS,
TEPMOOAIITIOH MAHOMETPUYECKOTO TEPMOMETPA, JATUYUK MUPOMETPA)

O.0.0.60.8

8. IlocTpoenue ycnoBHbIX 0603Hauenuit no 'OCT 21.408-2013

OTmeTbTE IpaBUIIBHBIN OTBET

[TepBUYHBII H3MEPUTETBHBIIN MTPeoOpazoBaTesb (TyBCTBUTEIBHBIN 3JIEMEHT) U1l M3MEPEHHs pacxo/ia,
YCTaHOBJICHHBIH 110 MecTy (auadparma, comio, Tpyoa BeHTypH, JaTuyik HHIYKIIMOHHOIO pacxoj1oMepa)

O.0.0.60.8 &

9. YcraHOBHTE COOTBETCTBHE MEXKIY dJIEMEHTAMH T'PYIIIT

JUJ1st DTIEKTPUYIECKHUX TMPOBOIOK B CHCTEMAX KOHTPOJISI M aBTOMATH3AIMY IPUMEHSIFOT TPYIITBI KaOenei

CHJIOBBIE Kabenu JUTSL 1IeTIel TMTaHUS CUJIOBBIX U OCBETUTEIHHBIX YCTAHOBOK Ha Pa3InyHbIC
HaATPSDKEHUS

KOHTpPOJIbHBIC Ka0enu NI IeTei KOHTPOJIs U CUTHANTM3alluy Ha HanpshkeHne 660 B mepemeHHOro Toka
unu 10 1000 B mocrosiHHOTO TOKA

Ka0enu yrnpaBlIeHHUs JUTSL LIeTIed TUCTaHIIMOHHOTO M aBTOMAaTHYECKOTO YIIPABICHHUS JIJIsl CUTHAJIOB Majon
MOIIIHOCTHU HamnpspkeHueM 10 250 B mepemennoro toka (gactora 10 1000 ') unum
MOCTOSIHHBIM HanpspkeHueM 1o 350 B

Ka0eslm MOHTaKHBIC JUTSE MEXXTTPHOOPHOTO MOHTaKa CPEJICTB aBTOMATH3AINH TIPH HarpspkeHuH 10 S00
B nepemennoro toka (yactora 10 400 I'n) wim 1o 750 B nmoctossHHOTO TOKa

10. YcraHOBUTE COOTBETCTBUE MCIKAY 2JICMCHTAMU I'PYIIIT
HpOBOIla 1 Kabenun IJIg TIPOKJIAAKU B CUCTECMAX KOHTPOJIA U aBTOMATU3allluu

KPBb KOHTPOJIbHBIN Kabellb ¢ MeIHBIMH JKUJIaMH, U30JISILHS U3 pe3uHbl, ob6oouka u3 [I1BX
IIacTUKaTa, OpOHS U3 IBYX CTAIBHBIX JIEHT, HAPYKHBINA MMOKPOB

KPCTI’ KOHTPOJIbHBIN Ka0eb ¢ MEAHBIMHU JKUJIAMH, U30JISIIUS U3 PE3UHBI, 00010YKa U3 CBUHIIA

CM50-6 YeTHIPEXBOJIOKOHHBIH ONTHYECKUN Kabelb

AIIB MPOBOJI C ATFOMUHHUEBOM KUJIoi ¢ nmonmuBuHUIXJIopuanoi (I1BX) uzonsueit

IIB1 MPOBOJI ¢ MEAHOM ui0i ¢ nonuBuHWIXIOpUAHOU ([IBX) n3onauueit

ATIPTO MPOBOJI, C PE3UHOBOM M3OJSALMEN C A TFOMUHUEBOM KHIJIOW B OIUIETKE U3
XJIONOYaTOOYMaXKHOU MPSKH MPOIMMUTAHHON MPOTUBOTHUIIOCTHBIM COCTaBOM

IIPTO MPOBOJT C PE3MHOBOM M3OJISIUEH C MEAHOM KUJIOW B OIIJIETKE U3 XJIOMOYaTOOYMaKHOM
MPSIKU TPOMUTAHHON TPOTUBOTHUIIOCTHBIM COCTaBOM

AKPBI'D KOHTPOJIbHBIN KaOeJb C aJITFIOMUHUEBBIMH KUJIAMH, H30JISIIUS U3 PE3UHBI, OOIINI YKpaH U3

¢donbru, obonouka uz [I1BX minactukara
KPBI'D KOHTPOJIbHBIN Ka0eb ¢ MEAHBIMH JKUJIAMH, U30JISIUS U3 PE3UHBI, 00N dKpaH U3 (Pobr,



obonouka n3 [IBX mractukara
AKPBb KOHTp. Ka0eNb ¢ aTFOMUHUEBBIMH JKHIJIAMH, U30JIAIINAS U3 Pe3UHBI, 0000ouka u3 [IBX
IJIacTUKaTa, OpOHS U3 IBYX CTAIBHBIX JICHT, HAPYKHBIA TTOKPOB

s Tekymero kourpoJisa TKG:
[IpumMep BONPOCOB HA MPAKTUYECKUE 3aHSATHUS:
[IpakTueckoe 3ansatue 1:
1. HazoBuTe cTaHAapThl, ONPEACIISAIONINE COCTaB, 00BEM U COJIEPKaHNE TPOEKTOB
aBTOMATH3AIIUH.
2. HazoBuTe cTammy mpoeKTUPOBAHMS HHPOPMAIIMOHHO-YIIPABIISIOMIUX CUCTEM.
3. Kakue sTamsl cogepKuT cTaaus mpoeKTupoBaHus « TeXHUUecKoe 3a1aHnue»?
[IpakTrueckoe 3ansTHE 2:
1. [Tosicaute paboThl Ha ATane «Pa3paboTka U yTBepxkAeHHEe TeXHUYECKOro 3a/laHus Ha
co3znanue ANYCy.
2. Kem ytBepxknaercs « Texnuueckoe 3aanue»?
3. KakoBsl npaBuiia oopmiieHns « TeXHUUECKOTO 3aaHus»?
[IpakTruueckoe 3ansTue 3:
4. Kakue npaBuiia MpUMEHEHUSI CHMBOJIOB U BBITIOJTHEHHS CXEM U CUMBOJIOB?
5. Hapucyiite cuMBOJI pa3BEeTBICHUS.
6. [TosicauTe pa3zpaboTky mporpammuoro odecreueHust AC.

[Ipumep TecToB:
1. ®yaxnun n 3amaun SCADA-nakera

[l 0OpaboTKka JaHHBIX B PEXKHUME PEaTbHOTO BPEMEHH

[l oOMeH JaHHBIMH C Pa3IMYHBIX YCTPOMCTB CBS3H C OOBEKTOM YIIPABICHUS

L peamuzanus SCADA HMI — yenoBeko-manmuHOrO HHTEpQeiica ¢ oToOpaxkennem napopmaryu Ha [TK
WJIM ONEPATOPCKUX MaHEAX

[l Bo3zaelicTBHE Ha OOBEKT YIpaBICHHS TyTeM H3MEHEHHS TI0Ja4l MAaTePUAbHBIX TApaMETPOB

L] peanu3anusi CMCTEMHOI KOMITbIOTEpHOH rporpamMmbl APM oneparopa

L] m3MepeHHe TEKYIUX 3HAUYCHHUI MTapaMEeTPOB TEXHOJIIOTHUECKOTO Mporiecca

[l Bo3melicTBHEe Ha OOBEKT YIPABICHUS ITyTEM H3MEHEHHS YHEPIETUIECKUX TapaMeTPOB

2. CocraBuble yact AUYC, BXxoadiye B 30Hy 00CITyXKHUBaHUs CTPYKTYpHOTo noapaszaenenus AUYC

L] TITK, noneBoe obopymoBanue ANYC, nuHuM CBSI3H, MOMEIICHHS, 3aKPEIUICHHBIC 33 MEPCOHAIOM
ANYC

(] JMHUY CBSA3M B YaCTH JIEKTPOTEXHUIECKOTO 000PYI0BAHHS

[l KOH/IEHCAIMOHHBIE U YPAaBHUTEIBHBIE COCYIbI

[l mepBUYHBIC 3alOpPHBIC OPraHbl Ha HMIYJIBCHBIX JIMHHUAX CPEICTB HM3MEPEHH, aBTOMATHU3aI[HH
TEXHOJIOTUYECKUX 3alUT, OJIOKMPOBOK

[l HemocpeaCTBEHHO 3anopHbie opranbl UM

3. Buipl meproAndecKoro TeEXHUIECKOTo 00CTy)KHBaHUS YCTAHOBIJICHHI TS yCTpoiicTB P3A HanpshkeHneM
0,4-750 kB

U IpoBepKa MpU HOBOM BKIIOUEHUHM (Hajajaka), NEepBbIH MPO(UIAKTUYECKHIl KOHTPOIIb,
npopUIAKTUIECKUNA KOHTPOJIb

] mpodunakTrueckoe BOCCTAHOBJIEHHE (PEMOHT), TEXHHUYCCKOE OOCIY)KHBAHHE I MPOIJICHUS CpOKa
CITY>KOBI, TEXHUYECKUI KOHTPOIIb

TECTOBBII KOHTPOJIb, ONIPOOOBAHKE, TEXHUIECKUU OCMOTP

ybopka

Jiera3anus

IIPO3BOHKA

Jea’panus

ooggg



4. Ilenb TEXHUYECKOTO OOCITYKUBAHUS B MIEPHOJ] HOPMAIBHOM SKCIUTyaTaluu (MEXIY ABYMS
BOCCTaHOBJICHUSIMU) ycTpoiicTB P3A nampsikxenuem 0,4-750 kB

|:| BbBIABJICHUC W YCTPAHCHUC BO3HUKIINX OTKA30B U U3MEHEHUHU mapaMCTpOB yCTpOfICTBa C LCJIbIO
MIPEIOTBPALIECHHS BO3MOXKHBIX OTKa30B (DYHKIIMOHUPOBAHUS

L] ompeneneHre COOTBETCTBUS KBaTH(PUKAIINK TIEPCOHAIIA

L] ompeneneHre HECOOTBETCTBUS KBATU(HUKAIINHI MTEPCOHAIA

[l ycraHOBiIeHHE HAPYIICHUI MPABUII OXPaHbI TPy1a

[ ycraHOBJIEHHE HAPYIICHUH OIJIATHI TPY/a

5. Ananorosbiii curtai Beoja B [ITK AUYC noacranuuii (I1C)

L] nepemennblii Tok 1 A u 5 A, nepemennoe Hanpsbkenue: 57,7 B u 100 B, 230 B u 400 B, Toka 4-20 MA
Y HanpsbKeHus nmoctosHHoro Toka 0-10 B

yactoTHbli curdan 2000-4000 '

HaTypaJIbHbIE CUTHAJIbI TEPMOIIpeoOpa3oBarTeseii CONPOTUBICHHS

curHan HART

Tok 0 — 10 MA

oood

6. quckpernbiii curaan Beojia B [ITK ANYC noacranuuii (I1C)

24 B nnu 220 B nocrosiHHOTO (BBIIpAMIIEHHOT0) TOKa, 230 B nepemenHoro Toka yactotst 50 I'g
yactotHblli curaai 2000-4000 I'g

HaTypaJbHbIE CUTHAJIBI TEPMOIIpeoOpa3oBaTeseil COMpOTUBICHUS

curnan HART

Tok 0 — 10 MA

ooood

7. Hudporoii curnan seoaa B [ITK ALY C noacranumii (I1C)

L] wunTepdeiice dpusmueckoro yposus IEEE 802.3 Ethernet («Butas mapa» u/win ONTHYECKOE BOJOKHO)
n/umn RS-485 (EIA/TIA-485-A)

yacTtoTHBIN curdai 2000-4000 '

HaTypaJbHbBIE CUTHAJIBI TEPMOITpeoOpa3oBaTeseil COMpOTUBICHUS

HanpspkeHue -1...0...+1 B

Tok 0 — 10 MA

ooog

8. TpeboBanus 10 MOTPENTHOCTH (HEOTpeAeIeHHOCTH HH(popManun) kananoB Beoja (YCO) IITK AUYC
TOC, nononHuTeNpHas MOTPEUIHOCTH NP BBOAE HHPOPMALIUU

L] ne 6omee 0,15% oT mKasbl A1 YHUGHUIIMPOBAHHBIX CUTHAJIOB TOKA U HanpspkeHusi, 0,2% OT MmIKasbl s
CUTHAJIOB OT T€PMONap U TEPMOMETPOB COIIPOTUBIICHHH

L] ne menee 0,5% OT mIKabl TOKA ¥ HATIPSHKCHHSI

L] paBHOE 2,5% OT IIKaJIbI TOKA U HATIPSHKESHHSI

L] ne 6osnee 1% OT mIKaJibl TOKA M HANPSHKEHUS

L] ne Gonee 5% OT HIKaJIbI TOKA M HANPSKEHUS

9. BeposTHbIE IPUYHHBI aBAPUUHBIX CUTYyallMi IPU OTCYTCTBUH aHAJIOTOBOTO CUTHANIA HA MHEMOKaJpe (B
KypHaJie COOBITHIA)

0TKa3 MEPBUYHOTO U3MeputenpHoro npeodpaszoparens (UI1), orcyrerBue nHanpsokenus nutanus UIT
Hapymenue guaun cBsa3u Ul ¢ YCO, otkaz YCO, veucnpasrocts [ITK AUYC

0TKa3 MPOrPaMMHOTO 00ecTeueHUsI MOHUTOPA

oTka3 6soka nutanus APM

KOPOTKOE 3aMbIKaHHE Ha 3€MJII0 CUCTEMBI €IMHOTO BPEMEHHU

ooogod

10. Metposoruueckue xapakTepucTHKN u3mMepurenbHbix kaHanoB (MK) AUYC onpexnenstoTcs

0 KJaCCOM TOYHOCTH (OCHOBHOM HOTPEIIHOCTH) MHOTO()YHKIMOHAIBHBIX  H3MEPHUTEIbHBIX
npeobpaszosareneit (MUII) (repmunanoB ANUYC), conpoTUBICHHEM M HAarpy3KoWl BTOPHYHBIX LEMel OT
TpaHc(hOopMaTOpOB TOKA ¥ TPAHC(HOPMATOPOB HANPSHKEHUS 10 U3MEPUTENBHBIX IpeoOpa3oBaTeneil

r'OJIOM M3TOTOBJICHUS U3MEPUTENIBHBIX peodpa3zoBarese

MHTEPBAJIOM [TOBEPKU U3MEPUTEINIBHBIX NTpeoOpa3oBarenen

[ICHON U3MEpHUTEIbHBIX TpeoOpa3oBaTeeit

MECTOPAIOJIOKEHHUS U3MEPUTENBHBIX peoOdpazoBaTeei

oood



Jist Tekymero kouTpoJsa TKY7:
[Tpumep BOMPOCOB HA MPAKTUYECKUE 3aHATHUS:
[Ipaktuueckoe 3anstue 1:
1. TpeboBanus K comepKaHUIO JOKYMEHTOB 110 00IIECUCTEMHBIM PEIICHUSIM.
TpeOGoBaHus K MOSCHUTENILHOM 3alUCKU K SCKU3HOMY U TEXHUYECKOMY MTPOCKTaM.
3. Odopmiienue cxembl PYHKIITMOHAIBHON CTPYKTYPBHI.
[IpakTuueckoe 3ansTue 2:
1. TpeOGoBaHus K COAEPKAHUIO JOKYMEHTOB C pELICHUSMU IO OPraHU3allMOHHOMY
00ecIeyeHuIo.
2. TpeboBaHus K COJEPKAHUIO JOKYMEHTOB C pEHICHUSAMH IO TEXHUYECKOMY
00€eCIeYeHHI0.
3. Omnucanue KOMIUIEKCa TEXHUYECKUX CPEICTB.
[TpakTHueckoe 3ausaTHE 3:
1. Coneprxanue TOKyMEHTOB, pa3padaThIBa€MbIX Ha MPEAMPOCKTHBIX CTAIUSIX.
2. CopepkaHue OpraHu3aluOHHO-PACIIOPSAUTEIBHBIX TOKYMEHTOB.
3. [Ipukassl, IPOTOKOIBI. AKTHI 3aBEPILICHUS U IPUEMKH B OIBITHYIO SKCIUTYaTaIlUIO.

no

[Ipumep TecToB:

1. CobbITHE, TOCTIE MOSBICHUS] KOTOPOT'0, BHIXOHBIE XapaKTEPUCTHUKH CUCTEMBbI BBIXOJIAT 3a JI0ITYCTUMBbIE
TIPe/IEIbL.

L] mexaHu3M oTKa3a

OTKa3

KpUTEpUi OTKa3a

NpU3HAK OTKa3a

. Kinaccugukarust oTka3oB 110 BO3MO>KHOCTH IIPOrHO3UPOBAHMSI MECTA BOSHUKHOBEHHS
3aKOHOMEPHBIE U CITy4aiiHbIe

HE3aBUCUMBIE U 3aBUCHMBIE

BHE3aIHbIE U MIOCTENIEHHbIE

KOHCTPYKTUBHBIE, TEXHOJIOTUYECKUE U IKCILTyaTal[IOHHBIE.
Knaccudukaryst 0Tka3oB M0 B3aUMOCBS3U MEXITY COOOI.
3aKOHOMEPHBIE U CITydaliHbIE

HE3aBHCUMBbIE U 3aBUCHMbIE

BHE3AIIHBIE U MIOCTEIIEHHBIE.

KOHCTPYKTUBHBIE, TEXHOJIOTUYECKHE 1

. Kinaccuuxkanys oTka3oB 1o XxapakTepy nporecca BOSHUKHOBEHHSI.
AKCILTyaTallMOHHBIE

3aKOHOMEPHBIE U CITy4aiiHbIE

HE3aBUCUMBIE U 3aBUCHMBIE

BHE3AIHBIE U TIOCTENEHHBIE.

. Kitaccuuxkanys oTka3oB 1o XxapakTepy nporecca BOSHUKHOBEHHSI.
3aKOHOMEpPHBIE U CITyJaliHbIE

HE3aBUCUMBbIE 1 3aBUCHMbIE

BHE3AITHBIE U MIOCTEIIEHHBIE.

KOHCTPYKTHBHbBIE, TEXHOJIOTUYECKUE U IKCIUTyaTallHOHHbIE

. Kitaccudukarys 0Tka3oB 1o npuyrHe BO3HUKHOBEHHSI.
3aKOHOMEPHBIE U CITy4aiHbIe

HE3aBUCUMBIE U 3aBUCHMBIE

BHE3aIHbIE U TOCTENIEHHbIE

KOHCTPYKTUBHBIE, TEXHOJIOTUYECKHE U IKCILTyaTal[MIOHHbIE
Kraccudukarys 0Tka30B 110 BpeMEHH CYLLIECTBOBAHMS.
3aKOHOMEPHBIE U CIIy4aliHbIe

HE3aBUCUMBIE U 3aBUCHMBIE

OKOHYATEJbHBIE, BPEMEHHBIE U IIEPEMEKAIOIINECS

ODO0D0Dec 00000000000, 0000wd0O0O0OSO0O0



[l KOHCTpPYKTHBHBIE, TEXHOJIOTMYECKUE 1 IKCILTyaTAllMOHHBIC.
9. Ha xakoMm 3tare »KW3HESHHOTO IMKJIa CHCTEMBI OTKa3bl BOSHHKAIOT I10 CXEMHBIM M KOHCTPYKTHBHBIM
npu4rHam?
L] mpoektrpoBaHue
L] mpou3BOACTBO
[ skcrutyararmms
U yrunmzarmst.
10. Ha xakoMm 3tarie )KM3HEHHOT'O IIMKJIa CHCTEMbI OTKa3bl BOSHHKAIOT MO PUYMHAM HEI00POKaueCTBEHHOTO
CBIpbsI ¥ Oy(habpuKaToB?
L] mpoektipoBaHue
L] mpou3BOACTBO
[ skcrutyararms
U yrunmzarmst.

Js Texkymero koutpoJs TKS:
[Ipumep BONPOCOB HA MPAKTUYECKUE 3aHATHSA:
[IpakTueckoe 3ansatue 1:
1. HeoOxoqumocTh ynpaBieHUs IPOEKTaMH.
2. B3auMoCBsI3b yIpaBlI€HUS IPOCKTAMU U YIIPABJICHUSI HHBECTULIUSIMH.
3. TexHonOTHUM yIIpaBICHHUS.
[TpakTHueckoe 3ansTUE 2:
1. Kitaccudukanust 6a30BbIX MOHATHIA YIIPABJICHUS MPOEKTAMH.
2. IlpumMep nienu U CTpaTeruy MpoekTa. Pe3ynprar npoexra.
3. Y4acTHUKH MPOEKTA.
[TpakTHueckoe 3ausATHE 3:
1. Pa3paboTka KOHIEMIIUY MPOEKTAa.
2. IlpenBapurtenbHas mpopabOTKa Iiedel W 3a7a4 MPOEKTa U aHaJIU3 OCYIIECTBUMOCTH
MIPOEKTA.
3. XonatailcTBO (JIeKkapalus) 0 HaMepeHHUsX.
[IpakTuueckoe 3aHsitue 4:
1. HauanpHas ¢asa npoekra.
2. IlpenuHBECTULIMOHHBIE UCCIIEIOBAHUS.
3. TexHUKO-2KOHOMHUYECKOE 000CHOBaHUE (ITPOEKT) CTpoUTeNbCcTBa. busHec-maH.

[Tpumep TecToB:

1. O6o0uIeHHas XapaKTepUCTHKA TaHHOTO TUIA CPEJICTB U3MEPEHUH, OTpaxkarolasi ypoBeHb UX TOYHOCTH,
BBIpa)kaemasi IpejeaaMu JOIYCKAeMOW OCHOBHOM M JIOIIOJIHUTENIBHOM MOTPEIIHOCTH, a TakkKe APYTHMMH
XapaKTepUCTUKAMU, BIHSAIOIIMMHU HAa TOYHOCTD.
[ Knacc TouHoCTH
L] Jdonyckaemasi OCHOBHAsI IOTPEITHOCTb
L] YyBCTBUTEIBHOCTH
[l Pa3pemaromniast CHocCOOHOCTh
[] Cratuueckas XxapakTepUCTHKa

2. Haumenbliee 3HaueHUE U3MEPSIEMON BEIMUMHBI, CIIOCOOHOE BhI3BaTh Maseiilliee N3MEHEHHE MOKa3aHus
M3MEPUTENILHOTO Mpubopa Ha3bIBAETCS

IIOPOTOM UyBCTBUTEIBHOCTH

paszpemaronieii cnocoOHOCTbIO

4YBCTBUTEIIbHOCTBIO

BOCITPUUMYHUBOCTBIO
. OYHKIMOHAJIbHASA 3aBHCUMOCTh MEX/Y BBIXOJHBIM CHUTHAJIOM (TIEpeMEIICHHEeM yKa3aTels mpubopa) u
BXOJHOW BEIMYMHONW B YCTAHOBUBIIEMCS PEXKHME, BbIpaKaeMas B aHAIWTUYECKOW WM TpadudecKoit
¢dbopMe miu B BUJIE TaOIUIIBI HA3bIBACTCS
[] ypaBHEeHHEM H3MEPEHUS

w OO~



yYpaBHEHHEM IIKaJIbl Ipudopa

CTaTHUYECKON XapaKTepUCTHUKON

IrPalyupOBOYHOMN XapaKTEPUCTUKOU

IpagyUpOBOYHBIM IpauKOoM

IpagyupOBOYHON TaOmuLeiH

4. OOnacte 3HAUEHWI BeMMUYMHBI B Ipelenax KOTOpPOH HOPMHUPOBAHbI [JOINYCKA€Mble IpPeesbl
MOTPEIIHOCTH CPEACTBA U3MEPEHUIA.

] JInamasonom

[J O6nactsio

(1 HMurepBamom

U T'panunamu

5. Merox wuccnenoBaHus, 3aKIIOYAIOUIMKICA B 3aMEHE H3Yy4eHMsl OJHOIO SBJIEHUS ApyruMm Ooiee
JOCTYITHBIM M UMEIOIIMM C TEPBBIM OJJMHAKOBOE MAaTEMAaTHUYECKOE ONMCAHNE HA3bIBACTCS

METO/I0M aHaJIOIui

JIACKPETHBIN

HETIOX0XKU U

IPSAMOI

Mogens uccieayeMoi CHUCTEMbI, BBIIIOJHEHHAs B BUAE SJCKTPUYECKUX LENeH, COCTAaBIEHHBIX H3
PE3UCTOPOB HA3BIBAIOT

L R-cerkoii

L] C-cerkoii

L] P-cetkoii

L] MupopManoHHOH CETKOi

7. DKCHEpUMEHT, MpPU KOTOPOM YCJIOBUS KaKJOI'O OIbITa PETUCTPUPYIOTCA HCCIEN0BaTelIeM, HO He
YCTaHABJIMBAIOTCS HA3BIBACTCS

[l akTUBHBIM SKCIEPHMEHTOM

[l maccuBHBIM 3KCIIEPUMEHTOM

L] 4HcIeHHBIM SKCIEPHUMEHTOM

[l 6a30BBIM 3KCIIEPUMEHTOM

8.5IBneHust pa3nUYHOM (U3NYECKON MNpUpOJBl, HMEIOIIHE OAMHAKOBOE MAaTeMaTHYecKoe OIMUCAHUe
Ha3bIBAIOT

] MaeHTHYHBIMU

[l oaMHAKOBBIMU

L] cpaBHUBBIMH

[] aHajgOrMuHBIMHU

9. MaremaTu4ecKiM SKCIEPUMEHTOM Ha3bIBAIOT

L] DKcrnepuMeHT, IPOBOJUMBII C MPUBIICUCHHEM OOJIBIIIOT0 00beMa paboT CBA3aHHBIX C MATEMATUYECKOM
00paboOTKOH pe3ynbTaToB

L] DKcrnepuMeHT, MPOBOAMMBIN ¢ MPUBJICYCHUEM MaTEMATHUECKIX METOIOB IJIAHUPOBAHUS

L] Teoperndeckoe ucciaeI0OBaHUE SBICHUS ITyTEM YHCIEHHOTO PEIICHUS €r0 MaTeMaTU4ecKOW MOJEIH C
nomouso O9BM

L] MBICIICHHBIH YKCTIEPUMEHT

10. CKOJIBKO OCHOBHBIX ATAIIOB BKJIIOYAET B Ce0s1 MAaTEeMaTHUECKUH SKCIIEPUMEHT

ooood

cOOOdd
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1.
PaccraBpTe Mo MOpsIKY X TPOBEACHHSI OCHOBHBIC ATAITBl MATEMAaTUYECKOTO SKCIIEPUMEHTA
1. Pa3zpaboTka MaremMaTHaecKoi MOJIETH SIBJICHUS
2 Pa3paboTka anroputrMa u mporpaMmbl METOIa PEIICHHS] MATEMAaTUIECKON MOJICITH.
3. [IpoBeneHme pacueTos.
4 AHanu3 NoJy4YeHHBIX pPe3yJIbTaToB.

I IPOMEKYTOYHOM aTTeCTALMU:



Bomnpocksr:
1. TlonsTHE «IPOEKT», OTIUUYUTEIBHBIEC YEPTHI MPOEKTA, OOBEKTHI U3yUEHUS TUCIUTUIMHbI
«IIpoekTHast AEATENBHOCTh NPU NPOEKTUPOBAHUU CHUCTEM YIPABIEHUS», OCHOBHBIC
PEIMEThI UCCIIEOBAHMSL.
2. VIHCTpyMEHTBI M METOJbl YIPABJIEHUS MPOEKTaMHU, OCHOBHBIE 3Tallbl U 0a30BbIC
AJIEMEHTHI YIPABIICHUS IPOEKTAMHU.
VY4acTHUKM TPOEKTA, aKTUBHBIE U TACCUBHBIE YUACTHUKHU JTFOOOT0 IPOEKTa, IPUMEPBI.
JKu3HeHHBIN LUK U a3kl )KU3HEHHOro Lukiia npoekta ANYC.
OcHoBHbIE (QYHKIIMH U MTOJICUCTEMBI YIIPABICHUS POEKTOM.
OcHOBHBIE MPOIIECCHI U 3TAIbl YIPABICHUS COJACPKAHUEM ITPOCKTA.
[Ipoueccel ynpaBiieHHs IPOJOIKUTEIBHOCTHIO (BpEMEHEM ) TPOEKTA.
VYnpaBieHue CTOUMOCTBIO, KAUeCTBOM IEPCOHAJIOM MTPOEKTA.
Ynpasnenue pecypcamu, HHQOpMAaIed, KOMMYyHHUKAIUSIMU U PUCKaMHU TIPOEKTA.
10 OOmye NPUHIMITBI MOCTPOCHUS OPTaHW3ALMOHHOW CTPYKTYPHI YIPABIICHUS, THUIIBI
CTPYKTYp yNpaBJICHHUs, IPUMEHECHHE.
11. Tumnsl cI0KHBIX OPraHU3ALMOHHBIX CTPYKTYP YIPABJICHUS IPOEKTOM.
12. dyHKIMOHANIBHAS CTPYKTYpa YIPABJICHUS MPOEKTHOM AesTeNbHOCThI0. [locpenHuku B
(YHKIIMOHATIBHBIX CTPYKTYpax, BO3HUKHOBEHUE MOTPEOHOCTH B IOCPEAHUKAX.
13. Komanga npoekra, KOMaH/ia YIpaBiI€HUs IPOEKTOM, [IEPCOHATIbHBIE COCTABBI.
14. nunyanu3anus MpoeKTa, 11eJb, OCHOBHBIE 3Tallbl, HICXO/HAs UHPOpMaIUs, CPEICTBA U
IpOLEAYPbl UCIIOIB3YyEMbIE AJIs TPOLecca MHULIMATU3aUH.
15. U3nanue mpukasa o Hayasie padoT MO MPOEKTY, YUET HEOOXOUMBIX TPEOOBAHMIA.
16. Jomymienusi, orpaHiueHus U GOPMaATbHBIE PE3yIbTaThl HHUIIUATU3AIUH POCKTA.
17. OcHoBHBIE  (PaKTOpPBI, KOTOpPHIE MOTYT TPUBECTH K TOSIBJIECHUIO IPOEKTOB,
Pa3HOBUIHOCTH.
18.lleny w® comepkaHWe, MAaKCUMaJIbHbIH O0OBEM MPOEKTHON  3asBKH, JIHIIO
MOJIMMCHIBAIOIIEE PE3YIbTAT OLEHKU MIPOEKTa B IPOEKTHOM 3asiBKE.
19. Jlexnapanus o HAaMepeHUIX, COJep>KaHue.
20. Onpenenenre TPUOPUTETHOCTA MTPOCKTOB, METOABI M1 OCHOBHBIE KPUTEPUU MPU 0TOOPE
MIPOEKTOB.
21. IlpoexTHBIN aHaNW3, BUABI IPOEKTHOTO aHANN3a, MPOLeypa paHXKUPOBAHUS MTPOEKTOB,
BO3MO>KHBIE IPUYMHBI OTKJIOHEHHUS ITPOEKTA.
22. Texanko-s3xoHOMu4Yeckoe oOocHoBanue (TDO) mpoekrta, IeMb €ro COCTaBICHUS,
pasnenbl, 00s3aTeNbHbIE YCIOBUS COOMI0eHus npu pazpaborke TDOO, aBTOPCTBO, ciaydan
o0s13atenbHOCTH pazpadbotku THO.
23. YcTaB poeKTa, LEeJH, AJIeMEHThI, OCHOBOIIOJIAraolliue JOKYMEHThI pa3pad0OTKU ycTaBa
MPOEKTa, KEM MOJIMUCHIBACTCS YCTaB MPOEKTA, OTINYHE OT MPOCKTHON 3asBKH.
24. IlnanupoBaHue TMPOEKTa, OCHOBHAs IIe€7b, pPEIIacMble 3a7aud, WCXOJHBIC JaHHBIC,
pe3ynbTaThl TUIAHUPOBAHWS TMPOEKTa, OPTaHU3AlU{, [OIMYIICHHbIE K BBINOJHECHHUIO
MPOEKTHBIX PAOOTHI.
25. OCHOBHBIE U BCTIOMOTATENIbHBIC BUBI TNIAHUPOBAHUS MMPOCKTA, YPOBHH TUTAHUPOBAHMUS,
MOCJIC0OBATEIBHOCTh IIArOB IUIAHUPOBAHMS, THUIHMYHBIE OIIMOKM BO3MOXKHBIE B XOJ€
IJIAHUPOBAHMS POEKTA?
26. CTpyKTypu3alus MpOeKTa, UHCTPYMEHThI CTPYKTYpU3alMH MPOEKTa, (OCHOBAHUS MJIs
JIEKOMITO3HUIINH ).
27. IlpuHIUIBI TIOCTPOCHHS CMEIIAHHBIX CTPYKTYp pa30oueHus: paboT, peKOMEHIAuU Ipu
KOAMPOBAaHUHM pPAOOT, MOCIENOBATENIbHOCTh M TMpaBWJIa MPU TOCTPOCHUH CTPYKTYPHI
pazoueHust padbor.
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28. IlpuBsizka ceTeBOro rpaduka K KaJleHaapro, CeTeBas MaTpHIa, IPaBUia TOCTPOCHHUS.
29. Pecypc, TUIIBI peCypCcOB, OCHOBHBIE MPOLIECCH YIPABIECHUS pECypCaMu.

30. BrokeT mpoekTa, BUABI OFOKETOB MPOEKTOB, MPOCKTHOE (MHAHCHPOBAHUE, CTA/IHH,
CrIocoObI UHAHCHPOBAHMSI MPOCKTOB, BUIBI NCTOYHUKOB (DMHAHCHUPOBAHUS.

31. Topru, BUABI TOPTOB, UX CYIIHOCTh, IPUMEPHI TIPEIMETa TOPTOB, YIaCTHUKHA TOPTOB U
nX (QyHKIIMU B TIPOIIECCE TOPTOB.

32. IlonsiTue «A0TOBOP» (KKOHTPAKT»), CIIOCOOBI OOecreueHusi 00s13aTeNIbCTB, CTPYKTypa
JIOTOBOpPA, €ro YacTH, BHJIbI KOHTPAKTOB, OCHOBHBIC ATAlbl )KU3HECHHOTO ITUKJIa KOHTPAKTA,
YCIIOBHSI JIOTOBOPA, COOIIOIaeMbIE B IIPOIIECCE MCIIOTHEHUS T0TOBOPA.

33. KoppekTupoBKka HCIOJHEHUSI TPOEKTa, BO3MOXKHBIE KOPPEKTUPYEMBIE 3JIEMEHTHI
MpoeKTa, MOAU(UIIMPOBAHHBIN IJIaH MPOEKTA.

34. Pucku mpoekTa, SKOHOMHUYECKHUE Pe3yJIbTaThl, YIPaBIEHUE PUCKaMU B pa3HbIX (hazax
KU3HEHHOTO KA.

35. MeToapl MUHUMH3AIIUU PUCKOB.

36. 3aKOHYEHHOCTh TPOEKTa, NPUYUHBI 3aBEPUICHHOCTH TPOEKTa, OCHOBHBIC BHUIBI
JESITEIbHOCTH B MPOIIECCE 3aBEPLIEHUS IPOEKTa, JOKYMEHTAIMs, IpeAcTaBiisieMas padboueit
KOMUCCHH (3aKa3YMKY) UCIIOJHUTEIb, IPEIBABIAA K IPUEMKE OOBEKT.

37.Buapl  AEATENBHOCTH B TPOLIECCE 3aBEPIICHUS IMPOEKTa, MOPSIOK MPUEMKHU
CTPOUTENBHBIX Pa0OT.
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