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1. Heuasb, 320a4M U IVIAHUPYEMbIe Pe3yJIbTAThI 00y4eHHS M0 AMCHHUIIMHE

[lenpr0  OUCHMIUIMHBI ~ SBJIAETCS  O3HAKOMJIEHHE CTYIEHTOB C  OCHOBaMH
aBTOMATHU3allMA BBIYMCIMTEIBHBIX HAYUYHBIX HCCIEHOBAaHUM, OBIAJECHUE MMM METOAAMU
MOCTPOEHUS! (PYHKIUOHAIBHBIX YCTPOMCTB M CHUCTEM KOHTPOJIS, PETYJIUPOBAaHUA U
VIOPABJICHUS TEXHOJIOTMYECKUMU OOBEKTAMH M CUCTEMaMH, MPUOOPETEHUE CTYIEHTAMH
HAaBBIKOB IO NMPOEKTUPOBAHUIO CUCTEM aBTOMATHU3ALMH, U3YUYEHHE OCHOB MPOEKTHUPOBAHUS
ABTOMAaTHU3UPOBAHHBIX CUCTEM, METO0B IPOEKTUPOBAHUS KOMIIOHEHTOB
aBTOMAaTU3WPOBAHHBIX CUCTEM, MPUOOpPETEHUE 3HAHWM M HABBIKOB B TNPUMEHEHUU HA
MPaKTUKE anmapaTHbIX U MPOTPAMMHBIX CPEACTB, HEOOXOIUMBIX A MpOo(decCHOoHaTIbHOM
NEATEITbHOCTH.

3amadyaMu JUCUUILIUHBI SIBIISIOTCS:
- popmupoBanne 3HaHMl 00  ABTOMATU3ALMM  BBIYUCIMTEIbHBIX  HAayYHBIX
HUCCJICJOBAHUM,
- opmupoBaHre 3HaHMI O cUCTEMax CTaHAApTOB B 00JacTH aBTOMATH3aLUU
BBIYMCIIMTENBHBIX HAYYHBIX UCCIIEIOBAHUM;
KoMnereHnuuu n uHAMKAaTOpHl, hOopMHpyeMbIe Y 00yHarOIIMXCS
Koz 1 HanMeHOBaHHWE KOMITETEHIIMU Kol 1 HauMeHOBaHWE HWHAMKATOpa
[1K-4.1. Cnocoben HaCcTpanBaTh
YIPaBJISIOIINE CPEACTBA U KOMILIECKCHI
[IK-4.2.  OcymecTBiasieT  pEriaMeHTHOE
oOcny>KUBaHHE YINPABISAIOMIUX CPEACTB U
KOMILJIEKCOB c UCITOJIb30BAHUEM
COOTBETCTBYIOIIUX CPEACTB

[TK-4. Cnocoben HaCTpauBaTh
YIPABJISIONINE CPEACTBA U KOMIUICKCHI U
OCYIIECTBIISTh ux periaMeHTHOE
oOcCy)KMBaHUE C UCIIOJIb30BaHUEM
COOTBETCTBYIOIIIUX CPEJICTB

2. MecTo nucuuiinibl B cTpyktype OII

[IpenmecTByromue JUCUUIUIMHBL (MOaynu), mpaktuku, HUP, ap.

[IpoextupoBanne  WH(POPMAIMOHHO-YIIPABIAIONIMX  CUCTEM; ABTOMATHYECKOE
yrnpasiieHue; TeXHUYeCcKue Cpe/icTBa YIIPaBICHUSI BEPXHETO YPOBHS;

[Tocnenyromnue TuCHUIIMHBL (MOynn), npaktuku, HUP, ap.

IIpousBoacTBEHHAass  MpakTUKa (OpeAAUIIIOMHAas  MpakTuka);  BelogHeHwue,
MOJATOTOBKA K MPOIIEAYPE 3aIIUTHI U 3aIUTa BBITYCKHON KBaTU(DUKAITMOHHOW paOOTHI.

3. CTpyKTYpa M coJep:KaHHe JUCIHIIUHDI

3.1. CTpykTypa IMCUMILINHBI

Jlist ouHOM popmBI 00yUeHUs

Bun yueOHO# paboTh Bcero | Bceero Cemectp
3E 4acoB 7 8

OBIIAS TPYAOEMKOCTD JUCIHUTTJINHBI 12 432 216 216
KOHTAKTHAA PABOTA - 110 60 50
AYJIUTOPHAA PABOTA 110 60 50
Jlexumm 50 30 20
[IpakTnueckue (CEMUHAPCKUE) 3aHATHS 60 30 30
JlaboparopHsbie paOOThI

CAMOCTOSTEJIbBHASI PABOTA 250 130 120
OBYYAIOIIET'OCA

[IpopaboTka yueOHOrO MaTepuasa 12 9 21




KypcoBoii mpoekt 72
Kypcosas pabora - - -

[ToaroToBka K MpoOMeXyTOYHOM aTTECTAIlMU 72 36 36
IIpomexyTouHas aTTecTalus: €] 3
- 30

3.2. Conepxxanue IUCHMILIMHBI, CTPYKTYPHMPOBAHHOE IO pa3iejaM U BHAAM
3aHATHH

7 cemecTp
Paznensl Pacnpenenenne ®op | MHaeKkchl MHAUKATOPOB
JUCIIUATLTAHBI @ TPYJIOEMKOCTH MBI U bopMupyemMbIX
Q | mo BugaMm y4eOHOU | BUJ KOMIIETEHIIUH
z paboTHI KOHT
= - ©
HEE
1. BBenenue B| 38 | 6 6 | 26 | TKI I1K-4.1, 3
aBTOMAaTU3AIHIO
BBIYUCIIUTEIBHBIX
HAy4YHBIX  HCCJICIOBaHUMN
(ABHN). CuctemHbI!
NoAXoA B CO3/aHUU
ABHU
2. O6mas | 54 | 10 10| 34 | TK2 [IK-4.1,3,V,B
XapaKTepUCTHUKA IIK-4.2, B
aBTOMAaTHU3UPOBAHHBIX
uH(OPMAIIMOHHO-
YOPABJISIOMINX CUCTEM
3. Bunmel oOecneuenus | 42 | 6 6 | 30 | TK3 I1IK-4.1, 3,V
ABHU [IK-4.2, ¥
4, AnmapatHbie cpeactBa | 46 | 8 8 | 30 | TK4 [IK-4.1, 3,V
noctpoenusi ABHU I[IK-4.2,V,B
DK3aMeH 36 oM
NTOrO 216 | 30 30 | 120
8 cemecTp
Paznensr Pacnipenenenne | @op | MHIEekchl MHAMKATOPOB
JUCUUTLTAHBI @ TPYJIOEMKOCTH | MBI U bopmMupyembIx
> 1o BUJaM BUJ KOMIIETEeHIIUI
7 | yueOHOIt pabOTh! | KOHT
= : )
;g E § § ch poJist
5. Amroputvmuzanms B | 44 | 6 10 | 28 | TKS5S I[1IK-4.1, 3.¥
aBTOMATU3UPOBAHHBIX I1IK-4.2,3,¥
cucteMax u pa3paboTka
MIPOTrPaMMHOTO




obecnecueHms AC
6. Pazpabotka | 36 | 4 8 |24 | TK6 I1IK-4.1, 3,V
TEXHUYECKOr0 3aJaHus Ha IIK-4.2, ¥
CO3aHHC
aBTOMATHU3UPOBAHHBIX
CHCTEM

1. TpebGoBanus kK| 34 | 6 6 |22 | TK7 IIK-4.1, 3,¥
COAEPKAHUIO [1K-4.2, 3
JIOKYMEHTOB,
pa3palaTbiBaeMbIX  TpHU
CO3JIaHUH
aBTOMATHU3UPOBAHHBIX
CHCTEM

8. OcnoBuple moHsTus | 30 | 4 6 | 20 | TK8 IIK-4.1,3,V,B
MPOEKTHON JESATEIbHOCTH [1K-4.2, 3

U YNPaBJICHUS] TPOCKTAMHU
DK3aMeH 36 OM I1IK-4.1, 3,V
I1K-4.2, 3

UTOT'O 180 | 20 30 | 94

3.3. Coneprxkanue TUCUUNIHHBI

Pa3nen 1. BBeieHue B aBTOMAaTH3AIUI0 BLIYUCIUTEIbHBIX HAYYHBIX HCCJIET0BAHUI
(ABHH). Cuctemublii moaxoa B co3nanuu ABHU

Tewma 1.1. Ponb BEIYMCIUTEIHLHON TEXHUKH U YEJIOBEKA B YIIPABJICHUHU.
Tema 1.2. Monenu ABHU.

Paznen 2. O61mas xapakTepucTHKAa ABTOMATH3UPOBAHHBIX MH(OPMALIMOHHO-
yYIPaBJISIOIIUX CHCTEM

Tewma 2.1. CtpykTypa ynpasieHus. LleHTpanu3oBaHHbIE U paclpe/IeICHHbIE CUCTEMBI
ynpasieHus. CTpyKTypHbIE CXEMbI CUCTEM MU3MEPEHHUS], YIIPABIECHUS U aBTOMATU3ALNH.
CtpykTypHbie cxeMbl komiuiekca Texuudaeckux cpeacts (KTC) ABHU. Ceresie ABHI.
O6mume nmousaTuss. OCHOBHBIE XapaKTEPUCTUKH MPOMBIIIIICHHBIX CETEH.

Tema 2.2. CxemMbl BHEUTHUX JJIEKTPUUECKUX U TPYOHBIX ITPOBOJIOK

Tema 2.3. IIpoekTpoBaHNE BOJTOKOHHO- ONITHYECKUX JIMHUM CBA3U

Pa3nen 3. Buanl ooecneuenusas ABHU

Tema 3.1. Pazpabotka yenoeko-mammaaOro (HMI) uarepdetica 8 AC. SCADA-cucTembl.
Tema 3.2. OGecrneyeHne HEOOXOIUMOTO MHUKPOKIMMATA B DJIEKTPOTEXHHUECKHX IIKadax
ABTOMAaTU3UPOBAHHBIX CUCTEM.

Tema 3.3. KOMIIOHOBKA LIEHTPaIbHBIX IIUTOB U MYJIBTOB.

Tema 3.4. B3pbIBO- U MOKapo0€30MaCHbIC TEXHOJIOTUHM B aBTOMATH3AIIUHA TEXHOJIOTHUECKUX
MPOLIECCOB U MTPOU3BO/ICTB.

Tema 3.5. 3amuTHBIE YCTPOKUCTBA U1 CUTHAIBHBIX JINHUW

Paznen 4. AnnaparHubie cpeactsa nocrpoennsi ABHU
Tema 4.1. 3a3eMIieHHE U 3aHYJICHUE B 3JIEKTPOYCTAHOBKA X CHCTEM aBTOMATH3aLIMU



Tema 4.2. TunoBsie pemieHUs 3a1a4 ABTOMATU3ALMU TEXHOJIOTUYECKUX ITPOIIECCOB
Tema 4.4. Pactipenenennsie Mukponpoueccopuasie ABHU 11 HacOCHBIX, KOMOPECCOPHBIX,
KOTEJIbHBIX, TYpOO - U KOTJIOArperaTon

Pazgea 5. AuiropurMu3anusi B aBTOMATH3MPOBAHHBIX CUCTEMAaX U pa3padoTka
nporpaMmmMHoro odecnedenust AC

Tema 5.1. Anroput™mbl 0OHAPYKEHUSI COOBITUIM, aHAJIN3a CUTYaIUH.

Tema 5.2. AIrOpuTMBI TOATOTOBKU COBETOB U PEKOMEH/IAIIUIA.

Tema 5.3. AIropuT™MBI TOATOTOBKY U MPUHATUS PEIICHUNA. AJITOPUTMBI BCIIOMOTaTEJIbHBIE.
Tema 5.4. Odopmienue anroputmoB ABHU.

Tema 5.5. Onucanue cxeM U CUMBOJIOB.

Tema 5.6. [IpaBuia npuMeHEHHs] CHMBOJIOB U BBITIOJIHEHUSI CXEM M CUMBOJIOB.

Tema 5.7. PazpaboTka nporpammuoro obecrneuerust AC.

Pa3gen 6. PazpaGoTka TeXHM4eCKOro 3aJaHus HA CO3JaHHE ABTOMATH3HPOBAHHBIX
cucTemM

Tema 6.1. CocTaB u copepkanue TexHuueckux 3aaanuii (T3).

Tema 6.2. Ilopsimok pa3paboTku, corjacoBanus U yreepxkaenus T3 na AC

Tema 6.3. Texuuyeckoe 3ajaHue Ha pa3paOOTKy JOMOJHUTENbHBIX (HECTAaHAAPTHBIX)
n3aenuii, cBsizaHubIx ¢ AC.

Tema 6.4. Texuuueckoe 3ajaHue Ha pa3pabOTKy MPOrpaMMHOr0 00eCcieueHus

Paznen 7. TpeOoBaHus K COAEPKAHUIO JOKYMEHTOB, pa3padaTbiBaeMbIX NPHU CO3TAHUU
aBTOMATH3MPOBAHHBIX CHCTEM

Tema 7.1.TpebGoBaHusi K COAEpPKAHUIO JTOKYMEHTOB IO OOIIECHUCTEMHBIM PEIICHUSIM.
[losicHuTeNnbHBIE ~ 3alUCKM K  3CKU3HOMY, TEXHHYECKOMYy  mpoektaM. (Cxema
(GYHKIIMOHAIBHOW ~ CTPYKTYphl.  Bemomocth  mokynmHbeIX — m3fenuil.  Omnucanue
aBTOMaTH3UpyeMbIX GyHKIUH. JIokabHAas cMeTa M JTOKaJbHBIH CMETHBIN pacuer, maciopr,
dopmynsip. IlpoekTHast oleHKa HaaeKHOCTH cucTeMbl. OOIee ONUCaHWe CHUCTEMBI.
BenomocTu pepxarenerd MOJJIMHHUKOB, 3KCIUTyaTallMOHHBIX JTOKYMEHTOB. [Iporpamma u
MEeTOJuKa UcIbITaHi. CXeMa OpraHu3alMOHHON CTPYKTYpHI.

Tema 7.2.TpeboBanust K COIEPKAHUIO IOKYMEHTOB C PEIICHUSMH MO OPraHU3aIMOHHOMY
oOecrieueHuto. TpeOOBaHMS K COMEPIKAHUIO JOKYMEHTOB C PEIICHUSAMH IO TEXHUYECKOMY
obecrieuenuto. Cxema aproMarusanuu. OnrucaHue KOMIUIEKCA TEXHUYECKUX cpeacTB. [lnan
pacmoyioKeHusi 00OpyJOBaHUS W TMPOBOAOK. TexHWYeckue 3amaHus Ha pa3paboTKy
CHEUUATIM3UPOBAHHBIX TEXHUUECKUX cpeAcTB. MHcTpykuus no skcruryaranuu KTC.

Tema 7.3. TpeGoBanus K ComEepKaHUIO JOKYMEHTOB C PEHICHUSIMU MO HHPOPMAIIMOHHOMY
obecrieueHuto. TpeboBaHUS K COMEPKAHUIO JOKYMEHTOB C PEUICHUSMU IO MMPOTPAMMHOMY
obOecrieueHuto. TpeboBaHMS K  COIEPNKAHUIO JOKYMEHTOB C  PEHICHUSMH  TIO
MaTeMaTHYECKOMY 00eCTICUEHHIO.

Tema 7.4. ConepxaHue TOKYMEHTOB, pa3palOaTblBa€MbIX Ha MPEANPOCKTHBIX CTaJIHsX.
Conepxxanue OpraHu3alMOHHO-PACTIOPSAUTENBHBIX JOKYMEHTOB. l[Iprka3bl, mpOTOKOBIL.
AKTBI 3aBEpUICHHS Y IPUEMKH B ONBITHYIO 3KCIUTyaTalHIO.

Pa311e.11 8. OcHOBHbBIE NOHATHSA l'[pOQKTHOﬁ ACATCIBHOCTA H YIIPABJCHUA IIPOCKTAMHU

Tema 8.1. Konuenuus ynpasieHus npoektamu. HeoOXoauMocTh ynpaBieHUs MPOESKTaMU.
B3anmocCBs3b ynpaBiieHUS IPOCKTAMHU W YIPABICHUS MHBECTULHSIMHU. Pa3zBuTme METOHOB



VIOPABJICHUS NPOEKTaAMH/3KOHOMHUKOM. IlepcrnekTUBBI pa3BUTHSA YHpaBIEHUS MPOECKTaMHU.
TexHomornu ynpasieHusl.

Tema 8.2. OcHoBbl ympaBieHus mnpoektamu. Kiaccudukaius 0a30BbIX TNOHSATUM
yrnpasieHus npoektamu. Knaccudukanus TunoB nmpoekToB. Llenb u cTparerusi mpoekTa.
Pesynbrar mnpoekrta. VYmnpaiasemble NapaMmeTpbl IpoekTa. OKpyKEHHE IPOEKTOB.
[Ipoextnbii mukia. Crpykrypuzanuss NpoekToB. (DYyHKIMUM W IOJACHCTEMBI YIPaBJICHHUS
poeKkTaMHu. MeToabl yrpaBieHus npoekTaMu. OpraHu3alMOHHbIE CTPYKTYPBI YIIPABICHUS
MIPOEKTAMH. Y YaCTHUKHU IPOEKTA.

Tema 8.3. Pa3zpaboTka koHuenuuu npoekra. GopMUpPOBaAaHUE MHBECTULIMOHHOTO 3aMblIcia
(uneun) mpoekta. IlpenBapurenbHas mnpopaboTKa Nene W 3agad NpoeKTa M aHalu3
OCYIIECTBUMOCTH MPOEKTa. X0JaTalCTBO (JeKIapalinsi) O HAMEPECHUSX.

Tema 8.4. Hauanvnas ¢a3za npoexra. IlpenunBectuiinonnsie uccienoBanus. [IpoexkTHbIN
aHanu3. OLeHKa >XKU3HECIOCOOHOCTH U (DMHAHCOBOM peann3yeMOCTH MpPOeKTa. TeXHUKO-
HKOHOMHYECKOEe 000CHOBaHUE (IIPOEKT) CTpoUTeNbCcTBa. busznec-miaH.

3.4. TeMaTH4YeCKHUIl IUVIAH MPAKTHYECCKUX 3aHATHIA

Tema 1. CxeMbl BHENIHUX OJJICKTPUYECKUX U TPYOHBIX NpOBOJOK. I[IpaBuia
BbITIOJIHEHUSA. [IpoBOAKM cHUCTEM aBTOMATHU3AIllMU. OJIEKTpUYECKHe MpoBoAkH. OOmue
noyioxkeHns. CrocoObl BBITIOTHEHHUS JJICKTPOIPOBOJOK. BBIOOp TpPOBOIOB M Kabenei.
VY Cl10BYSI COBMECTHOM MPOKJIAJKH LENEH PAa3TUYHOTO Ha3HAYCHUS.

Tema 2. OcoOEHHOCTH TMPOEKTHUPOBAHUS BOJOKOHHO-ONTHYECKUX JIMHUN CBS3U.
Bunpl coequnennii ontuueckux kabdenei. [Ipoknaaka ontuueckux kademne.

Tema 3. SCADA-cuctemsl pa3padotku denoBeko-mamuuaHoro (HMI) unrepdeiica B
AC.

Tema 4. KoMmnoHOBKa LEHTPAJbHBIX IIATOB M NYJIbTOB. ApXHUTEKTYypHO-
XYJOKECTBEHHbIE W  WHXECHEPHO-TEXHUYECKHE PEIIEHUs IYHKTOB  YIPABIICHHS.
KomdopTthbie ycnoBus. MHkeHepHO-TEXHUYECKHE TPEOOBAHMS K TyHKTaM YIPaBJICHHUS.

Tema 5. B3ppsiBo- u moxapoOe30nacHble TEXHOJOTMHM B aBTOMATU3AINU
TEXHOJOTUYECKUX MPOIECCOB U Mpou3BoaAcTB. Kitaccudukaiys B3pbIBO-U MOXKAPOOTACHBIX
30H. Knnaccuduxarus B3pbiBoomacHbx cMeceil. OCHOBHBIE BUBI B3PBIBO3AIIUTHI.

Tema 6. 3azemieHue W 3aHyJCHUE B DJIEKTPOYCTAHOBKAX CHCTEM aBTOMATH3AIUU.
3alUTHBIE YCTPOWCTBA ISl CUTHAJIBHBIX JIMHUM. ['albBaHMYECKH H30JIMPOBAHHBIC
CUTHaJbHBIE 1€MW C 3allUTHBIMH YCTPOMCTBaMHU. 3aMEHAa DJJIEMEHTOB CHUCTEMBI
aBTOMATHYECKOTO YIpaBJIeHUS 0€3 OTKIIOYEHUS TUTAHUS.

Tema 7. OCHOBHbIE MOHSTHS MO 3aIIUTE JIOAEH OT MOPAKEHUS BIECKTPUUYECKUM
TOKOM, UCIOIb3yeMbIX B «[IpaBuiiax ycTpoiCTBa 3IEKTPOYCTAHOBOK»

Tewma 8. TunoBsie perieHus 3a7ja4 ABTOMATH3AIIMN TEXHOJIOTUIECKUX MPOIECCOB

Tema 9. Pacnpenenennsie wmukponporieccopasie ABHUM  gms HacocHBIX,
KOMITPECCOPHBIX, KOTEIBHBIX, TYpOO- U KOTJI0ATrPETaToB.

Tema 10. Anroputmbl OOHApY>KEHHsI COOBITUI, aHaln3a CUTyallud, MOATOTOBKHU
COBETOB M PEKOMEHJALINMI, TPUHATHUS PEIICHUM.

Tema 11. Odopmraenue anroputmoB ABHU. Onucanue cxem u cumBoiioB. [Ipasuma
BBITIOJTHEHUSL.

Tema 12. Pazpabotka nporpammuoro ooecneuenus AC.

Tema 13. Pa3zpabotka Texuudeckoro 3aaanusi. CocTaB u coJiepkKaHUE TEXHHUUYECKUX
3aganuit (T3). [lopsiaok pazpaboTku, cornacoBanus u yreepxkaenus T3 na AC.

Tewma 14. Texuuueckoe 3ajjaHre Ha pa3pabOTKy MPOrpaMMHOTO oOecTrieUeHust

Tema 15. IlosAcHuTenbHBIE 3alUCKM K 3CKH3HOMY, TEXHUYECKOMY IPOEKTaM.



Benomocts mokynHbeix u3genuil. Onucanue aBTOMaTU3UpyeMbIX (yHKIuM. JlokampHas
cCMeTa M JIOKaJbHBIM CMETHBIM pacuer, mnacnopt, Qopmymsp. IlpoexkTHas oneHka
HAJIe)KHOCTHU cucTeMbl. [IporpaMma u METOAMKA UCTIBITAHUMN.

Tema 16. Cxema opraHu3alMOHHON CTPYKTypbl. TpeOoBaHus K COAEpKaHUIO
JOKYMEHTOB C PpELIEHUSIMU IO OpPraHU3alMOHHOMY OOECHEYEHHIO, MO0 TEXHUYECKOMY
obecneuenuto. MucTpykius no skcmtyatanuu KTC.

Tema 17. TpeOoBaHusS K COJAEPKAHHMIO JIOKYMEHTOB C PEIICHUSIMH IO
MH(OPMAIMOHHOMY, IPOrPaMMHOMY M MaTeMaTHUYECKOMY 00€CTIEUEHUIO.

Tema 18. Coneprkanue JOKyMEHTOB, pa3pabaThIBa€MbIX Ha MPEINPOCKTHBIX CTAIUSIX.
ConepxaHue OpraHnu3aluOHHO-PACIIOPSIAUTENBHBIX JOKYMEHTOB.

Tema 19. Konuenuust ynpaBieHHs NpOEKTaMH. B3auMOCBS3b — yIpaBICHUS
IPOEKTAaMHU U YIIPABJICHUS] UHBECTULIUSAMHU. TE€XHOIOTUH YIIPABIECHUS IPOCKTaAMHU.

Tema 20. Knaccudukanus TunoB npoekToB. Llenb, cTparerus u pe3yiabTar mpoeKTa.
VYrpasnsemble napaMeTpsl poekTa. OKpykeHne npoekToB. OpraHu3allMOHHbIE CTPYKTYPbI
YIPABJIEHUS MPOEKTAMU. Y YACTHUKH MPOEKTA.

Tema 21. Pa3zpabotka koHuenuuu mnpoekta. dopmupoBaHue HHBECTHUIIMOHHOIO
3ambicaa (uaen) npoekra. [IpeaBapurenbHas mpopaboTKa Heiei U 3a1a4 MPOeKTa U aHau3
OCYIIECTBUMOCTH MPOEKTa. X0aTalCTBO (JIeKIapaliysi) O HAMEPEHUSX.

Tema 22. Havanbnas ¢§aza mnpoekrta. IlpeuHBECTULIMOHHBIE HCCIEAOBAHMS.
[IpoexTHbIi aHanu3. OneHKa KU3HECTIOCOOHOCTH U (PMHAHCOBOW peain3yeMOCTH MPOEKTa.
TexHuKo-sKOHOMHUUYECKOe 000CHOBaHKE (MPOEKT) CTPOUTEILCTBA. bru3Hec-TIaH.

3.5. TemaTtuvyeckuii mJiaH J1abOpaTopHbIX padoT
JlanHblii BUIT pabOTHI HE MPEAYCMOTPEH YUEOHBIM IJIAHOM

3.6. KypcoBoii npoexT

ITpennaratorcsa 50 BapuanToB 3ananuii KI1.

Ilepeuenv npumepHvIx 3a0anUll KYPCOBO2O NPOEKMA

Pa3paboTka TEXHUYECKOTO 3aJaHus W TPOEKTHOM JOKYMEHTAIlMM HAa aBTOMATHU3AIIMIO
napoTypOMHHON YCTAaHOBKH C TEIUIO(PUKAITMOHHON TYpOHUHOM.

Pa3paboTka TEXHHYECKOTO 3aJaHus W MPOEKTHOM JOKYMEHTAllMM Ha aBTOMAaTH3aIIUIO
MapoTypOMHHON YCTAaHOBKU C KOHACHCAIITMOHHON TypOHHOM.

Pa3paboTka TEXHUYECKOTO 3aJaHWs W TPOEKTHOW JOKYMEHTAllMM HAa aBTOMATHU3AIHIO
ra3oTypOMHHOM YCTaHOBKH.

Pa3paboTka TEXHWYECKOTO 3aJaHus W TPOEKTHOW JOKYMEHTAllMd Ha aBTOMAaTH3aIlUIO
YCTaHOBKU KOHJUITMOHUPOBAHUS BO3/IyXa.

Pa3paboTka TEXHUYECKOTO 3aJaHUS U MPOCKTHOM JOKYMEHTAllMM Ha AaBTOMATH3AIUIO
BEHTWJISIIIUOHHOTO arperara TOProBOro IEHTpA.

Hear padoTbl: HAyYuTh CTYACHTOB pa3padaThiBaTh MPOCKTHYIO JTOKYMEHTAIUIO
aBTOMATHU3allUd TEXHOJOTMYECKUX IMPOLECCOB M IPOU3BOJACTB COIJIACHO aKTYaJbHBIM
CTaHJapTaM MPOEKTUPOBAHMS.

3amaua. PazpaboTaTh TeXHUUYECKOE 3aJlaHKE, TPAPUUECKYIO U TEKCTOBYIO YACTHU MPOCKTHOM
JOKYMEHTAallMM  aBTOMATM3allMd  TEXHOJIOTHUYECKOrO  Ipolecca W MPOU3BOACTBA
(mapoTypOMHHOI YCTAHOBKH C TEIUIO(PUKALIMOHHON TYpOUHOM.

4. OueHnBaHue pe3yJIbTATOB 00yYeHUsI



OrneHnBaHre pe3yabTaTOB OOYYCHHsI IO AMCIMIUIMHE OCYIICCTBISACTCS B paMKax
OaJUTbHO-

TEKYILIETO KOHTPOJII M TPOMEXKYTOYHOW AaTTECTALlMU, MPOBOAUMBIX IIO
peiitunrosoit cucreme (bPC).
[IIxana olleHKH Pe3yJbTaTOB OOYUYECHUS M0 AUCIUILIINHE:
YpoBeHb ¢c(hOPMHUPOBAHHOCTH KOMITCTCHIIUN
Kon (MHaMKaTOpa TOCTHXKEHUST KOMIIETEHIINH )
WHJWKA | 3arIaHupOBaH
Kon o o o
KOMITE Topa HbIE Bricoknii Cpennuit Hwxe cpennero Huzknii
TEHIIU JIOCTHIA - PE3YIIbTATHI [IIkajia oLleHUBaHUs
eHus oOyueHus
Hu y/IOBJIET- HEY/IOBJIET-
KOMIICT [0 JIMCLHILIMHE OTIMHHO xopotio BOPUTEITHLHO BOPUTEIBLHO
CHITUU
3a4TCHO HE 3a4TCHO
3HaTh
TexHuyeckytro |CBobogHo uB |[[docrarouno  [[I;moxo omm- He 3naer
JOKYMEHTAIIUIO |TTIOJTHOM 00BhEME|TIOTHO 3HAET  |CHIBAeT TEXHUYECKYIO
HaCTPOMKH OIMCBLIBAET TEXHUYECKYI0 |TEXHUYECKYI0  |JOKYMEHTAITHIO
YIPABJISAIONNE [TEXHUYECKYIO |[IOKYMEHTAIWIO |[IOKYMEHTAIUIO [HACTPONKHU
CpeJcTBa Y |JOKYMEHTAIIMIO [HACTPOUKH HAaCTPOUKHU YIIPABJISIOIINAEC
KOMIIIEKCEI HaCTPOMKH VIOPABJISIIONIME |YIIPABISIOMINE  [CPEACTBA U
YIOPABIISIIOIIUE |CPEACTBA U cpencTBa u KOMIIIEKCEI
cpencTa u KOMIIIEKCHI KOMIIIEKCHI
KOMILJIEKCHI
Ymern
HacTpauWBaTh |HacCTpaWBaTh |HacTpauBaTh  |[Ci1abo He ymeer
[K-4 |[MK-4.1 [YOPaBisioniue |yNpaBafionue (YIpapsiomyie |HaCTpauBaTh  |HACTPAHBATH
CpeacTBa H|CpeAcCTBa U CpeacTBa 1 YOPaBIAIONIME |YIIPABIISIIOLINAE
KOMIIJIEKCHI KOMIIIEKCHI 0€3 [KOMITJIEKCHI, CpeacTBa 1 CcpeacTBa u
[1117()) 3 JIOITyCKaeT KOMIIJICKCHI, KOMIIJIEKCHI
HE3HAYUTEIbHBI |JOTTyCKAET
€ OLIHMOKHU OIINOKU
Baanern
HaBBIKAMU CBo0OoaHo Hocrarouno |Cmabo He Bnaneer
HACTpaWBaHUsS |HABBIKAMU ITOJITHO HaBBIKAMH HaBBIKAMH
YIOPABISIIONIUX |HACTPAUBAHUS |HaBBIKAMHU HacTpauBaHUs  |HacCTpauBaHUS
CpEACTB U|ynpaBisiolUX [HACTpAaUBAHMS |yIPaBISIOIIUX  |yIpaBIIsLOIIUX
KOMILJIEKCOB CpPEACTB U YIOPABJISIIOUIUX [CPEACTB U CPE/ICTB U
KOMIUJIEKCOB  [CPEICTB U KOMIIJIEKCOB KOMIIJIEKCOB
KOMIIJIEKCOB
3HaTh
pernamentHoe |CBoOomHO U B |/locTarouno [Tmoxo omnm- He 3naer
o0cyXKMBaHUE [TOJTHOM 00BEME|TIOJIHO 3HAET  |CHIBAET periiaMeHTHOe
YOPABIISIIOIINX |OTUCHIBAET permaMeHTHOE (perJaMeHTHOe |oOcmyKuBaHUe
CpEeNCTB H|pernamenTHoe |0OcTmy)KHMBaHUE [0OCTY)KUBAHUE |ypPaBISIONINX
KOMIIJIEKCOB ~ C|0OCIyKMBaHHE |yMPaBISIONINX |yIPABISIONINX [CPEICTB U
[IK-4 [[IK-4.2 |[1crnoJib30BaHUE |yIpaBisSIOIUX |CPEACTB U CPEACTB U KOMIIJIICKCOB C
M CPENCTB U KOMILICKCOB C |KOMIIJIEKCOB C  [MCIIOJIL30BAHHUE
COOTBETCTBYIO |KOMILIEKCOB C |UCIOJIb30BAHUE [MCTIOIb30BAHUE |M
LIMX CPEACTB  |MCIOJb30BAaHUE |M M COOTBETCTBYIOI]
M COOTBETCTBYIO [COOTBETCTBYIOIL [UX CPEACTB
COOTBETCTBYIO |IIMX CPEACTB  [HUX CPEJICTB
LIUX CPEICTB




Ymersb
JEMOHCTPHUPYET | IEMOHCTPUPYET |IeMOHCTpHpYeT [Cl1abo He
pEerJlaMEeHTHOE |periiaMeHTHOE [periaMeHTHOE |IEMOHCTPUPYET [HIEMOHCTPHPYET
obOcinyxuBaHue |00cTyXKUBaHUE |00CTyKMBAaHUE |PETIAMEHTHOE |perjiaMeHTHOE
YIPABISIONINX |YIPABISIONIUX |yIIPABISIONINX [0O0CTy)KUBAaHUE |00CTYy)KHBaHHE
CPEICTB H[cpencTs u CPEICTB U YIPABISIONINX |YIPABIISIOMIAX
KOMIIJIEKCOB  C|KOMILIEKCOB C [KOMILJIEKCOB C  [CPE/ICTB U CPEICTB U
HCII0JIb30BaHUE [MCITOJIb30BAHNE [MCIIOJIb30BAHNE [KOMIIEKCOB C  [KOMIUIEKCOB C
M M M HCII0JIb30BAaHUE |HCIIOIh30BAaHHEM
COOTBETCTBYIO |COOTBETCTBYIO |COOTBETCTBYIO [M COOTBETCTBYFOIII
IIUX CPEICTB  |IIUX CPEICTB  [IIUX CPEICTB, [COOTBETCTBYIO [MX CPEICTB

JOITYCKaeT IIUX CPEJICTB,

HE3HAYUTEIIbHBI |IOITYCKAeT

€ OIIMOKH OIITNOKH
Baapers
HaBBIKAMU CBoboaHO Hocrtatouno  [Cmabo He Brnaneet
PETJIaMEHTHOTO (HaBBIKAMH MIOJTHO HaBBIKaMU HaBBIKaMU
00CTYKUBaHUS |pPETIIAMEHTHOTO |[HaBBIKAMH PETJIaMEHTHOTO |pPEeTIaMEHTHOTO
VIPAaBIISAIONUX (0OCITy>)KHBaHHSI |pETIAMEHTHOTO |0OCITY>)KHUBaHHSI |00CTy)KHUBAHUS
CPEICTB U |yTIpaBIsSonUX |0OCTY)KHBaHUS |YIPABIISIONUX |YITPABIISTFOIIIHX
KOMIIJIEKCOB ~ C|CPEJICTB U VIPABJISIONTUX |CPEICTB U CPEIICTB U
HCII0JTb30BaHNE [KOMILIEKCOB C |CPEACTB H KOMITJICKCOB ¢ |[KOMILJIEKCOB C
M HCI0JTb30BaHNE |[KOMIUIEKCOB C  [MCIIOJIb30BaHUE |MCIIOJIh30BAaHHEM
COOTBETCTBYIO |M WCII0JIb30BaHUE |M COOTBETCTBYFOIII
IIUX CPEJCTB  [COOTBETCTBYIO |M COOTBETCTBYIOIIL X CPEICTB

IIUX CPEICTB  |COOTBETCTBYIO [HX CPE/ICTB
HINX CPEICTB

OueHouHble MaTepuasbl JJId MPOBEACHUSA TEKYIIETO KOHTPOJS W IPOMEKYTOUHOM
aTTeCTallMy NMpuBeaeHBI B [IpunoxkeHnn kK pabouei mporpaMme JUCITUATIIAHEIL.

[TomHBI KOMIUIEKT 3aJlaHUN W MaTEpPHUAJIOB, HEOOXOAMMBIX IS OIICHUBAHMUSI
PEe3yIBTATOB O0YUCHHMS IO AUCIUIUIMHE, XPaHUTCS Ha Kadeape pa3padoTurka.

5. YueOHO-MeTOoan4ecKoe U MHGOpMAMOHHOe o0ecrieYeHue JUCHUITUHBI

5.1. YueOHO-MeTOAMYECKOE OOecieYeHue

5.1.1. OcHoBHas nuTeparypa

1. Ilnernes I'. II. ABroMaTu3aius TE€XHOJOTHMYECKUX MPOIIECCOB U MPOU3BOJICTB B
terodHepretuke / Ilmetne I'. II.-M.: Wsmarenbckuit mom MODU, 2017 - URL:
http://www.stu dentlibrary.ru/ book/ISBN97 85383010839. htmi

2. AugpromuH, A. B. YmpaBieHue W MHHOBaTHKAa B TEIIODHEPIEeTHKE: ydeOHOE
nocoobue / Aunapromma A. B., Cabanun B. P., Cmupnor H. . - M.: U3narenbckuii 1omM
MD3U, 2019 — URL: http://www.stu dentlibrary.ru/ book/ISBN97 85383013434

5.1.2. lononHUTENbHAS IUTEPATYpa

1. Tmnedano K.X., bormanoB A.H. Texaudeckne H3MEPEHHS W NPHOOPHI.
[Iporpamma, MeTON. yKa3aHUST W KOHTp. 3aJaHUsl JJIS CTYACHTOB 3a04HOU (HOpPMBI
ooyuenusi/ Kazanp: KI'9VY, 2010

2. Unesacos T.II., I'miedano K.X. ABromarusamnusi TerioBsix mnporeccoB u ACY
SHEPreTUYECKUX YycTaHOBOK. Ilporpamma, meToa. ykKa3aHuUs W KOHTP. 3aJaHus Jis
CTYZIEHTOB 3a04HOU (opmbl 00yuenus / Kazann: KI'DY, 2010

5.2. UupopmanuonHoe odecrnevyeHue



5.2.1. DNeKTpOHHBIE U UHTEPHET-PECYPCHI

1. http://www.mnr.gov.ru/ - MUHHCTEPCTBO NPHUPOJIHBIX PECYPCOB M DKOJOTHH
Poccuiickon Penepannun

2. http://npoed.ru - TToptan "OTkpbITOE 0Opa3oBaHue"

5.2.2. Ilpodeccuonanpubie 06a3pl JaHHbIX / UH()OpMaMOHHO-CIPaBOYHBIE CUCTEMBbI

1. TTIHTB Poccumn (Dxonmoruueckui pazaen) CrenuanusupoBaHHas 0as3a JTaHHBIX
«OKoJorus: HayKa ¥ TexHosoruu» http://ecology.gpntb.ru/ecology db/

2. Hayunas snekrponHas 6udmmoreka eLIBRARY.RU http://elibrary.ru

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

4. «apanty http://www.garant.ru/

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

5.2.3. JIunieH3MOHHOE U CBOOOJIHO PACHPOCTPAHSIEMOE MPOrPaMMHOE OOECIICUCHHE
AUCHHUITIIINHBI

1. LMS Moodle

2. Windows 10

6. MaTtepuajibHO-TeXHHYECKOe oOecneyeHne JUCHUNINHbI

Haunmenosanue | HanmenoBanue yueOHOM
BUJIa y4eOHOMU ayJIUTOpUH, [lepeuenb HEOOXOAMMOTO OOOPYAOBAHUS U
paboThI CIEUHUAIN3UPOBAHHOMN TEXHUYECKUX CPEJCTB OOYUECHHUS
1abopaTtopuu
Jlexuun VYyebOnas ayautopus ;s | Cnenuanu3upoBaHHas ydeOHas MeOelb,
IIPOBEACHUS 3aHATUN TEXHUYECKHE CpeacTBa oOy4deHus,
JEKIIMOHHOTO THUIA CIyXalllue [UIsi TPEeCTaBICHUs Yy4eOHOM
uHopManum OoJbIIon ayTUTOPUH
(MyJIbTUMEAUNUHBIA TTPOEKTOP, KOMITBIOTEP
(HOYTOYK), DKpaH), JEMOHCTPAIIMOHHOE
obopyioBaHuE, y4eOHO-HarJISHbIE
nocoous
[Ipaktuueckue |YueOHas aymutopus mis| Cnenuanu3upoBaHHash ydeOHas MeOelb,
3aHATUSA IPOBEACHUS 3aHATUNA| TEXHUYECKUE CpeacTBa oOy4eHHS
CEMUHAPCKOT 0 TUMa,| (MyJbTUMEAUNHBINA MPOEKTOP, KOMIBIOTED
TPYNIOBBIX W WHAUBUAY-| (HOYTOYK), 9KpaH) U Jp.
aJbHBIX KOHCYJIbTallHii,
TEKYLIEro  KOHTPOJSI W
IIPOMEKYTOUYHOU
aTTeCTalluH
[Ipaktnueckue |YueOnas aymutopus mia| Crenuanu3upoBaHHas ydeOHas MeOenb,
3aHATUSA MPOBEACHUS MPAKTUYECKUX| TEXHUUYECKUE CpeacTBa OO0ydeHHs (JocKa
3aHSATUN, TPYNNOBBIX H| yuyeOHas, MYJIbTUMEAUNHBIM MPOEKTOP,
WHJIMBUTYaJIbHbBIX KOMITBIOTEPHI, IKpaH) U Jp.
KOHCYJIbTallUid, TEKYILETO
KOHTPOJISt u
IIPOMEKYTOUYHOU
aTTeCTalluu
CamocTosTenb- | KOMIBIOTEPHBIN KIIAcC € Crneuuanu3zupoBaHHas yuyeOHas MeOenb Ha



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

Hasg pabota  [BbIxojoM B MHTepHeT B- 30 mocamouyHbix mecT, 30 KOMIIBIOTEPOB,

600a TEXHUYECKUE CpencTBa oOy4eHHs
(MyJIbTUMEIUINHBIA TPOEKTOP, KOMIIBIOTEP
(HOyTOYK), JKpaH), BUJICOKAMEDPBI,

IpPOrpaMMHOE 0O0ecrieYeHHe

Crnenuann3upoBaHHast MeOeb,
KOMITbIOTEpHAs TEXHUKA C BOZMOXHOCTBIO
BbIX0/a B IHTepHeT 1 obecneueHneM
noctyna B OMOC, skpaH, MyJIbTHUMEIUIHBIN
IIPOEKTOpP, IPOrpaMMHOE 00ecIIedeHne

YuTatbHBIN 3aJ1
OUOINOTEKHU

7. Oco0eHHOCTH OpraHu3auuu 00pa3oBaTEeJbHOM HAeSITeJbHOCTH JJIA JHI C
OrPAaHMYEHHBIMH BO3MOKHOCTSIMM 3/10POBbSI 1 HHBAJINI0B

Jluita ¢ orpaHWYEHHBIMU BO3MOXHOCTSAMH 370poBbsi (OB3) u uHBaIMIBI UMEIOT
BO3MOXKHOCTh OECHPENATCTBEHHO MEPEMEIAThC U3 OJJHOT0 Y4eOHO-Tab0opaTOPHOro KOpIyca
B JIPYTOH, OJHATHCS HA BCE ATAXKU YUeOHO-JIA00PATOPHBIX KOPITYCOB, 3aHUMATHCS B yUEOHBIX
U WHBIX TIOMEIIEHUSAX C y4ETOM OCOOEHHOCTEH MCUXO(PU3UYECKOTO Pa3BUTHUS M COCTOSIHHS
3JI0POBBSI.

Hns ob0yuenust nuny ¢ OB3 u wuHBanWaOB, WMEKOIIMX HAPYIICHHUs OIMOPHO-
JIBUTATEJILHOTO arnapara, 00eCHedYeHbl YCJIOBHUS OCCIPENMITCTBEHHOTO J0CTyla BO BCE
yueOHble TiomenieHus. HWHdopmamus o choenuanbHBIX YCIOBHSX, CO3JIaHHBIX IS
obyuatomuxcs ¢ OB3 u mHBaNMIOB, pa3MelleHa Ha caiTe yHHBepcuTeTa WWW//KQeu.ru.
Nmeetcss BO3MOXKHOCTh OKa3aHUsI TEXHHYECKOM IMOMOIIM AaCCHCTEHTOM, a TakXKe YCIyT
CYPIONEPEBOTYUKOB U TU(DIOCYPAOTIEPEBOTUNKOB.

Jns amantanmu K Bocmpusituio Juiamu ¢ OB3 u uHBanmumamu ¢ HapylieHHBIM
CIIyXOM CIPaBOYHOTO, YUeOHOTO MaTepuaia 1o JUCHUIUIMHE 00€CTIeUnBalOTCs CAEAYIOIINe
yCIIOBUS:

- JUISL JTy4dliedl OpUeHTAllMd B ayAUTOPHUH, NMPUMEHSIOTCS CUTHANBI OTOBEIICHUS O
HayvaJie ¥ KOHIIE 3aHITHS (CTIOBO «3BOHOK» IMHUIIETCS Ha JIOCKE);

- BHIMaHHE CJIa0O0CIIBIIIANIEr0 00yJaloerocs MpuUBJIeKaeTCs MeaaroroM XecTom (Ha
TUIEUO KJIaIeTCS pyKa, OCYIIECTBIISIETCS HEPE3KOE MOXIIONBIBAHUE);

- pazroBapuBasi C OOYyYalOIIUMCS, IEJAaroTHYecKuii pabOTHUK CMOTPUT Ha HETO,
TOBOPHT SICHO, KOPOTKUMHU TIPEITIOKEHUSIMHU, 00€CTIeYnBasi BO3MOXKHOCTh YTEHHUS 10 TyOaMm.

Komnencauust  3aTpyAHEHU  peYEBOr0 U UHTEIUIEKTYaJbHOTO  Pa3BUTHS
c1a0OoCHBIIAIMX 00 YJAIOIIUXCS POBOJIUTCS Ty TEM:

- ICTIOJIb30BaHUs CXEM, JHarpaMM, PHUCYHKOB, KOMIBIOTEPHBIX MPE3EHTALUN C
TUIEPCChUIKAMU, KOMMEHTUPYIOIIUMH OTJEIbHbIE KOMIIOHEHTBI N300paKEeHHUS;

- PETYJSIPHOTO ~ TPUMEHEHHWS  YOPAKHEHWH HAa  rpadudyecKkoe  BBIICIICHUE
CYILIECTBEHHBIX NPU3HAKOB MPEAMETOB U SABJICHUM;

- obecrieueHUsT  BO3MOXKHOCTH  JUUII  OOydYaromierocs  MOJYYHTh  aJpPECHYIO
KOHCYJIbTAIIUIO 10 3JIEKTPOHHOM MOYTE M0 MEepe HEOOXOIUMOCTH.

st amantanmy kK Bocmpusituto nunamu ¢ OB3 w wHBanmaamu ¢ HapyHICHHSIMU
3pEeHHs] CHPABOYHOr0, Y4EOHOro, MPOCBETUTEIBCKOIO MaTepualia, MPeAyCMOTPEHHOTO
oOpa3oBaTebHON  MpOrpaMMoil MO  BBIOPAHHOMY  HAMNpPaBJICHUIO  MOATOTOBKH,
o0ecrnieunBaOTCs CIACAYIONINE YCIOBHUS:

- BeJleTcsl ajanTtaiusi ouIManbHOro caiita B cetu MHTEpHET ¢ yd4eToM OCOOBIX
MOTpeOHOCTEM WMHBAIUIOB IO 3pPEHHIO, O0ECIEUYMBACTCA HAIMYKUE KPYMHOUIPUDTOBOMA
CIpaBOYHON MHGOPMAIIUU O PACTUCAHUM YUEOHBIX 3aHSATH;



http://www.kgeu.ru/

- Ielaroruyeckuii  paboTHHK, ero  coOecelHUK  (MpU  HEOOXOAUMOCTH),
MPUCYTCTBYIOIIME HA 3aHATHM, MPEACTABISIOTCA OOYYaIOIIMMCS, MPU ITOM KaXAbld pa3
Ha3bIBAETCA TOT, K KOMY I€JarOTHYeCKuii pabOTHUK 00palaercs;

- IEUCTBUSA, KECThI, MEPEMEUICHUSI MEJaroruueckoro pabOTHHKAa KOPOTKO U SCHO
KOMMEHTUPYIOTCS;

- meyaTHas MHQpOpMalusg MpeaocTaBiseTcs KpynHbIM mpu@ToM (0T 18 MyHKTOB),
TOTaJIbHO O3BYYHBAETCS;

- obecrnieunBaeTcsi HEOOXOUMBII YPOBEHb OCBEIIEHHOCTH TOMEIICHHUI;

- IPEAOCTABIISAETCS BO3MOKHOCTh MCIOJIb30BaTh KOMIBIOTEPHI BO BPEeMsl 3aHATHI U
MPpaBo 3aMucu 00bSICHEHU Ha TUKTOGOH (110 JKEeJTaHUI0 00YUYAIOIINXCS).

dopma MpoBeJeHUs TEKYIEeH U MPOMEKYTOUHOM aTTECTAllMK ISl OOyYaroIIUXCs C
OB3 u wuHBanIMIOB OIpeAensercss NeAaroruueckuM pabOTHUKOM B COOTBETCTBUHU C
yueOHbIM Tu1aHoM. [Ipu HeoOxomumoctu oOyuarmemycs ¢ OB3, uHBanuay ¢ yyeToM HMX
UHAUBUAYATBHBIX TCUXO(U3MYECKUX OCOOEHHOCTEH JaeTcsi BO3MOXKHOCTh IPOUTH
NPOMEXYTOUHYIO aTTeCTallMI0 YCTHO, MMCbMEHHO Ha Oymare, MMCbMEHHO Ha KOMITbIOTEPE,
B QopMe TecTUpOBaHUS M T.M., JUOO NPEIOCTABISETCS JOMOIHUTEIBHOE BpeMs IS
MOJICOTOBKH OTBETA.

8. MeToanueckue PpeKOMEHJANMM Uil TpenojaBaTejieid M0 OpraHu3anuu
BOCIIUTATEJIHLHOU PA0OTHI C 00YYaAIOIIMMHUCH.

Mertoaudeckoe oOecreueHrne TMpoIecca BOCIHUTAHUS OOYYarOIIMXCS BBICTYMAeT
OJIHUM W3 OIpeaesomux (akTopoB BBICOKOTO KauecTBa obOpazoBaHus. IlpemnopaBarens
By3a, JIEMOHCTPUPYS BBICOKUM MPOGECCHOHAIN3M, HPYIUINIO, YETKYI0 T'pPakIaHCKYIO
MO3UIINIO, CAMOIUCIIUIUIMHY, TBOPUECKHUH MMOX0/] B PEIICHUH TTPoQeCcCUOHATBHBIX 3a/1a4, B
X0J1e 00pa30BaTEIBHOIO Mpoliecca COCOOCTBYET (POPMHUPOBAHUIO TAPMOHUYHOM JIMUHOCTH.

[Ipu peanuzanuu AUCUUIUIMHBI MPENOAABATENb MOXET HCMOJIB30BaTh CIEIYIOIINE
METObI BOCTIUTATEILHON PaOOTHI:

- Meroasl (OPMHUPOBAHUSA CO3HAHHMS JUYHOCTH (Oecema, AUCIYT, BHYIICHUE,
UHCTPYKTaX, KOHTPOJIb, 0OBSICHEHUE, TTPUMEP, CAMOKOHTPOJIb, paccka3, COBET, YOeKIeHNe
u 1p.);

- METOJIbl OPTaHMU3AILINH JCATEILHOCTH U (POPMUPOBAHUS ONBITA TIOBEACHUS (3aaHUE,
00IIIeCTBEHHOE MHEHHE, IeJIaroruieckoe TpeboBaHue, MOpydYeHUEe, MPUYICHUE, CO3aHue
BOCIIUTHIBAIOUIUX CUTYyAIlUi, TPEHUHT, YIIPA)KHEHHE, U JIP.);

- METOJAbl MOTHBAIlMU JEATEIHLHOCTH U TOBeACHUS (0goOpeHue, MOOIIPEHHE
COLMAJIBHOM aKTHMBHOCTH, MOPULAHHUE, CO3JAaHHE CUTyalUH YCIeXa, CO3JAaHHE CUTyaluiu
JUTS1 SMOIMOHAIBLHO-HPABCTBEHHBIX MEPEKUBAHUMN, COPEBHOBAHUE U JIP.)

[Ipn peanuzanuu AUCUMIUIMHBI MPENOAABATENb JOJHKEH YYHMTHIBATH CICAYIOUIUE
HaIpaBJICHUs] BOCIIUTATENIbHOU JIEATEIbHOCTH

I'paxxianckoe U NaTPUOTUYECKOE BOCIIUTAHUE:

- bopMupoBaHHE y OOYYAMOIIMUXCS  IEJIOCTHOTO  MHPOBO33PEHHS,  POCCHUHCKOM
UJCHTUYHOCTH, YBAKEHUS K CBOEHM ceMmbe, OOIIECTBY, rOCYAAapCTBY, MPUHSATHIM B CEMbE H
OOIIIeCTBE JTyXOBHO-HPABCTBEHHBIM U COIMOKYJIBTYPHBIM IICHHOCTSIM, K HaIlMOHAIBHOMY,
KYJITYPHOMY M UCTOPUUYECKOMY HacleAnt0, (POPMUPOBAHUE CTPEMIICHHUSI K €T0 COXPAHEHUIO U
Pa3BUTHIO;

- hopmupoBaHre y OOydYarOIIMXCS aKTUBHOM TI'PaKIAHCKOM IMO3UIIMM, OCHOBAaHHOW Ha
TPaJIMIUOHHBIX KYJBTYPHBIX, JYXOBHBIX M HPAaBCTBEHHBIX IIEHHOCTSIX POCCHICKOI0 OOILECTBa,
JUTSL TIOBBIIIIEHUSI CIIOCOOHOCTH OTBETCTBEHHO PEaIM30BbIBATH CBOM KOHCTUTYIIMOHHBIEC TIpaBa U
00513aHHOCTH,



-pa3BUTHE TMPABOBOM W TOJUTUYECKOM KYJIbTYphl OOYYalOIIUXCS, PACIIMPEHUE
KOHCTPYKTUBHOI'O YYaCTUSl B IPUHATUM PELICHUN, 3aTPArUBAIOIIMX UX IIPaBa U UHTEPECHI,
B TOM YHCJI€ B Pa3IMYHBIX (hOpMax caMOOpraHHU3allMU, CAMOYIIPABJICHUS, OOIIECTBEHHO-
3HAYUMMOM JICITECIbHOCTH,

- bopMUpOBaHHE MOTHUBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTAHOBOK JUYHOCTH,
MO3BOJIAIONIUX  MPOTUBOCTOATH  AKCTPEMHU3MY, KCeHOGOOWH, AUCKPUMHUHAIIMU  TIO
COLMAIbHBIM, PEJUTMO3HBIM, PACOBBIM, HAIIMOHAIBHBIM IPU3HAKAM, MEXKITHUYECKOU U
MEKKOH(PECCUOHAILHOW HETEPIIUMOCTH, IPYTUM HETATUBHBIM COIIMATIbHBIM SIBICHUSIM.

JlyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

- BOCIIUTAHUE YYBCTBA JOCTOMHCTBA, YECTU U YECTHOCTH, COBECTIMBOCTH, YBAKECHUS
K POAUTEIISAM, YUYUTENSAM, JIOJSM CTAPIIETO MOKOJICHUS,

- hopMUpOBaHKE MPUHITUTIOB KOJUICKTHUBU3MA U COJTUAAPHOCTH, JIyXa MUJIOCEPIIUs U
COCTpaJlaHusi, TMPUBBIUKKA 3a00TUTHCS O JIOASX, HAXOASIIUXCS B TPYAHOM >KU3HEHHOU
CUTYaIlUH;

- bopMUpOBaHUE COJIUJAPHOCTA M YYBCTBA COIMAJIBLHONW OTBETCTBEHHOCTH TIO
OTHOLICHUIO K JIIOAAM C OIPAHUYEHHBIMHM BO3MOXKHOCTSIMH 3J0POBbS, MPEOJIOJICHUE
TICUXOJIOTHYECKUX OaphepOB MO OTHOIIECHUIO K JIFOJISIM C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU,

- hopMHUpOBaHKME IMOIIMOHAIIBHO HACKIIIIEHHOTO U JTyXOBHO BO3BBIIIICHHOT'O OTHOIIICHUS
K MUPY, CIIOCOOHOCTH ¥ YMEHHUS TIePe/IaBaTh APYTUM CBOM SCTETUUYCCKUM OTIBIT.

KynbTypHO-IPOCBETUTEIBLCKOE BOCIIUTAHUE:

- hopMUpOBaHUE ICTETUUECKON KapTUHBI MUPA;

- bopMUpOBaHUE YBaXXCHHsI K KYJBTYPHBIM IIEHHOCTSM POJHOTO TOpOJa, Kpas,
CTpaHBI;

- IOBBIIIICHNE TI03HABATEIIEHON aKTHBHOCTH 00YUJaOIITUXCA.

HayuHno-o0pa3oBaTenbHOE BOCITUTaHUE:

- hopMUpOBaHUE y 00YJAIOIIUXCS HAYYHOTO MUPOBO33PEHUS;

- hopMUpOBaHUE YMEHUS TIOJTyYaTh 3HAHUS;

- bopMUpOBaHHWE HABHIKOB aHalM3a W CHHTE3a HWHPOpPMAIMH, B TOM YHCIC B
npodeccroHaabHON 00JIaCTH.
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OueHounble MaTepuasibl o AucHUIUIMHE «IIpoexkThpoBaHUE aBTOMATU3MPOBAHHBIX
CUCTEM», MpEIHA3HAUYEeHbl JJI1 OLEHUBAHUSA pPE3yJIbTaTOB OOYyYEHHs HAa COOTBETCTBHE
MHIUKATOPaM JTOCTHXKEHHSI KOMIETEHIUH.

OueHuBaHue pe3yiabTaTOB OOYYEHMs] MO AUCIUIUIMHE OCYIIECTBISETCS B paMKax
tekyuiero koHTposust (TK) ¥ mpomeXyToyHOW aTTecTalMu, MPOBOJUMBIX MO OaIbHO-
peritunrosoit cucreme (bPC).

1.TexHosioru4eckasi Kapra
Cemectp 7

PelTHHrOBEIE NOKA3aTEIN

HaumenoBanue pazaena

KOHTPOJISI

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

Paznpen 1. «BBenenune B
ABTOMATH3AIUI0 BBIYUCIIUTEIIBHBIX
HaydHbIX uccienoBanuii (ABHU).| TK1 | 10 |0-10 10-20
CHuCTeMHBIII TTOAXOJ B CO3JaHUH
ABHI»

Tect 10
3ammTa NpakTHIeCKON padoThl
BrinosineHue KypcoBOro npoekTa 5)
Pasnen 2. «O0mmas
XapaKTepUCTHUKa
ABTOMAaTHU3UPOBAHHBIX TK2 15 | 0-10 15-25
MH(OPMALIMOHHO-YITPABIISIFOIINX
CUCTEM »

Tect 10
3ammTa IpakTHIECKON padoThl 10
BrinosiHeHue KypcoBOro MpoeKTa 5
Pasnen 3. «Buusl obecrieueHus

ABHU» TK3 15| 0-10 15-25
Tect 10
3aiuTa NpakTUYecKoil paboTsl 10
BrinosiHeHue KypcoBOro rmpoekTa 5
Pa3znea 4. «AnnapaTHbie CpeCcTBa TK4 15 | 0-15 110-30
noctpoenust ABHU»
Tect 15
3anmTa npakTu4ecKol paboThl 10
BrinosiHeHuEe KypcoBOTO MPOEKTa 5
IIpomeskyTouHast aTTeCTALMSA
(3x3amen)

3aanue IpoMeXyTOUHOM
aTTecTaluu

ol

0-45

0-15

B nucemenHoii popme no Ouneram 0-30

Cemectp 8 _
Haumenosanue pasaeina ‘ S o ‘ PeliTuHTrOBBIE IIOKA3aTENN




I Tekymimii KOHTPOJIbL
JlomoIHuTeIbHBIE
oautel k TKS
II Texyiumii KOHTPOJIb

JlomoIHuTeIbHbIE
oamnel kK TK6
[T Texymun
KOHTNOTTER
JIOTOHUTEIbHBIE
Oamner k TK7
IV Ttexkymuit

KOHTNOER
ﬂOHOJ’IHI/ITCJ’IBHHe

oamel k TK8
Utoro

Paspen 5. «Anroputmusanus B
ABTOMATHU3UPOBAHHBIX CUCTEMAX U
pa3paboTKa mporpaMMHOTO
obecnieuenus AC»

TK5

[EEN
o

10-20

Tect

3amura IpakTHIeCcKOil paboThl

ol

BrInonHeHne KypcoBoro npoexra

Paznen 6.
TEXHUYECKOTO
co3JlaHue
CUCTEM»

3aJaHuA

«Pa3paboTka
Ha
ABTOMATU3HWPOBAHHBIX

TK6

15

0-10

15-25

Tect

10

3amura IpakTHYeCcKoil paboThl

10

BrInonHeHue KypcoBoro npoexra

Paznen 7. «TpebGoBanus k
COJICP’KAHUIO IOKYMEHTOB,
pa3pabaThIBacMBbIX IPH CO3JTaHUN
ABTOMATH3UPOBAHHBIX CHCTEM»

TK7

15| 0-10

15-25

TecT

10

3ammTa MpakTHIECKON padoThI

10

BrinosineHue KypcoBoro npoekra

Pasnen 8. «OCHOBHEBIE ITOHATHS
MIPOEKTHOM IEATEILHOCTH U
YIPaBJICHUS TPOCKTaAMU»

TK8

15

0-15 10-30

Tect

15

3ammTa NpakKTHIECKON paboTh

10

BrinosineHue KypcoBoro rmpoekTa

IIpomeskyTOUHAS aTTeCTALMS
(3x3amMen)

0-45

3aaHue NpoMeKyTOUHOU
aTTecTaluu

0-15

B nucemenHo#t hopme 1o Ormteram

0-30

2. OueHOYHbIE MATEPHAIHI TEKYIET0 KOHTPOJIS ¥ POMEKYTOUHOI aTTecTaluu
[Ikana OIeHKH PEe3yIbTATOB OOYUYEHUS IO TUCIIUTLINHE:

YpoBeHb chOpMUPOBAHHOCTH KOMIIETEHIH
Kon (MHIUKATOpa JOCTHXKEHUS] KOMIIETEHIINH )
MH/MKA | 3alUIaHUpOBaH
Kon o o o
Topa HBIE Boicokuit Cpennnii | Huxe cpennero Husknii
KOMIIE
OCTHK | pe3y/IbTaThl
TEHIU A pesy [IIxajia OLleHUBAHUS
EHUS o0OyuyeHus
u YIIOBJIET- HEYJIOBJIET-
KOMIIET |10 TUCLUILINHE OTJINYHO XOpO1LIO
BOPHUTEJIBHO BOPHUTEJIBHO
EHIUU
3a4TE€HO HE 3a4TE€HO
[K-4 |IIK-4.1 (3naTh




texHuueckyo [Cobomno u B |[[locratouno  |[Inoxo omnm- He 3naer
JOKYMEHTAIHIO [[TOJIHOM 00BEME|IOTHO 3HAeT  |ChIBAET TEXHUYECKYIO
HacCTPOMKH OTIMCBHIBAET TEXHUYECKYIO [TEXHHYECKYI0  [IOKYyMEHTalUIO
YIPABJISIOUIUE |TEXHUYECKYIO |IOKYMEHTALUIO [JOKYMEHTALUIO [HAaCTpOUKH
cpeacTaa U|IOKYMEHTALMIO |HACTPOUKH HaCTPOUKHU yIIpaBironue
KOMILJIEKCBI HacCTPONKH YIPaBJISIOUIUE |yIPABISAIOUIUE [CpelcTBa U
YIPaBJISIOUIUE |CPEACTBA U CpeICTBa U KOMILJIEKCBI
CpeaCTBa U KOMILJIEKCBI KOMILJIEKCBI
KOMILJIEKCBI
Ymerb
HacTpaWBaTh  |HacTpauBaTh |HacTpauBarh  [Ciabo He ymeer
YIPaBJISIOUINE |YIPABISAIOUIME |yINpPaBISIOUIME [HAacTpauBaTh  [HACTpauBaTh
CpeacTBa u|cpeacrsa u CpelCcTBa U YIpaBJISIOUIUE |YIPaBIISIOIINE
KOMIIJIEKCBI KOMIIJIEKCHI 0€3 |KOMITJIEKCHI, CpelCTBa U CpelcTBa U
V1115 () JIOTTYCKaeT KOMIIJIEKCHI, KOMILJIEKCBI
HE3HAYUTEbHBI |JOTYCKAeT
€ OomuOKu OIINOKHU
Baagern
HaBBIKAMU CBoboaHO Hoctatouno [Cmabo He Bnaneer
HAaCTpauWBaHMs [HaBBIKAMU MOJIHO HaBbIKaMU HaBbIKaMU
YIOPaBISIOUUX [(HacTpauBaHUsS |HaBBIKAMU HACTpauWBaHUS |HACTpauBaHUS
CPEICTB U |yIpaBisONUMX |HACTpAaUBAHUS |YHPaBISIOMIUX |YIPABISIFOIINX
KOMILJIEKCOB  [CPENICTB U YIPaBISIOUIUX |CPEACTB U CPEICTB U
KOMILJIEKCOB  |CPEACTB U KOMILJIEKCOB KOMILJIEKCOB
KOMILJIEKCOB
3Hathb
perimamenTHoe |[CBoOOmHO M B |[locTaTouHO IT;moxo omu- He 3naet
o0ciyXUBaHUE [TOJTHOM O0OBEME|TOJIHO 3HAET  |CHIBAET periiaMeHTHOe
YIOPABISIIONIUX |ONUCHIBAET perjiiaMeHTHOE [periamMeHTHoe |oOcmyKuBaHUeE
CPENCTB v|pernameHnTHoe |00cmyXKuBaHUE [0OCTY)KUBAHUE |yMpaBIISIONINX
KOMILJIEKCOB ~ C|0OCIIy)KMBaHHE |yMPaBISIOUINX |yIPaBISIONINX [CPEICTB U
HCIIOJIb30BAHUE |yIIPABIIAIONINX |CPEACTB U CPEACTB U KOMILJIEKCOB C
M CPENCTB U KOMILIEKCOB C [KOMIIJIEKCOB € |UCIIOJIb30BaHUE
COOTBETCTBYHO |KOMILIEKCOB C |UCIOJIb30BAHUE [MCIIOJIb30BAHUE |M
LIMX CPEACTB  |MCIIOJb30BAaHUE |M M COOTBETCTBYIOL]
M COOTBETCTBYIO [COOTBETCTBYIOLL [UX CPEACTB
COOTBETCTBYIO |IIMX CPEACTB  [UX CPEJICTB
IIUX CPEACTB
TK-4 |[K-4.2 [YMeTe
JIEMOHCTPHUPYET [IEMOHCTPUPYET [IeMOHCTpHpYeT [Ci1abo He
pPEriIaMeHTHOE |pPEerjJaMEHTHOE [pPErIaMeHTHOE |AEMOHCTPUPYET |I€MOHCTPUPYET
oOciy>)xuBaHue |00cnyXuBaHHE [00CTY)KMBAaHUE |pPErJIaMEHTHOE |[peryiaMeHTHOe
YIPaBIISAIOUINX |YIPABISIOMIMX |yIpaBisiomuX [00ciayXuBaHue [oOciayXuBaHue
CPEICTB u[cpencTs u CPEICTB U YIPABISAIOUIUX |YIPABIISIOMINX
KOMIIJIEKCOB  C(KOMIUIEKCOB C |KOMILIEKCOB C  [CPENCTB U CPEJIICTB U
HCII0JIb30BAHUE [MCIIOJIB30BAHNE [MCIIOJIB30BAHNE [KOMIUIEKCOB C  [KOMIUIEKCOB C
M M M MCII0JIb30BAHUE |UCIIOJIb30BaHUEM
COOTBETCTBYIO |COOTBETCTBYIO |COOTBETCTBYIO (M COOTBETCTBYIOIILL
LIUX CPEICTB  [LIUX CPEICTB  [LIUX CPEICTB, [COOTBETCTBYIO [MX CPEICTB
JOITYCKaeT LINX CPEICTB,
HE3HAYUTEIIbHBI |JOIYCKAET
€ OLITUOKHU OIIHOKU

Baagern




HaBBIKAMU CBo0Oo1HO Hocratouno  [Cnabo He Bnaneer
PEriIaMCHTHOT'O |HABbIKAMU IIOJIHO HaBbIKaMU HaBbIKaMU
OGCHy)KI/IBaHI/HI PEriIaMCHTHOI'O |HABbIKaAMU PCriIaMCHTHOTO |PCriIaMCHTHOI'O
YIPABISIONNX |(00CTY)KUBAHHUS |pPETJIAMEHTHOTO [0OCITYy:KUBaHUS |00CTY)KHBaHUS
CpeIcTB u|ympaBisONNX (00CTY)KUBAaHUS |yIPaBISIOMUX |yIPABIISIONIUX
KOMIUIEKCOB  C|CPE/ICTB U YIPaBISIONIUX |CPEICTB U CPEICTB U
WCTIOJIb30BAHUE |KOMILJIEKCOB C  |CPEACTB U KOMIUIEKCOB C  [KOMIUIEKCOB C
M UCIIOJIb30BaHUE |KOMIUIEKCOB C  [MCIOJIb30BAHUE |MCIIOIH30BAHUEM
COOTBETCTBYIO |M UCTIOJIb30BaHUE (M COOTBETCTBYIOII]
X CpeacTB COOTBCTCTBYIO M COOTBECTCTBYIOLI (UX CPCACTB

IIMX CPEJCTB  [COOTBETCTBYIO |UX CPEICTB

LIUX CPELICTB

OleHKa «OTJIMYHO» BBICTABIISICTCS 3a BBIINOJHEHUE NPAKTUYECKUX 3aJaHUi B
CEMECTPE; TECTOBBIX 3aJaHUM; MIOJHBIC U COAEPKATEIbHBIE OTBETHI HAa BOITPOCHI;

OlleHKa «XOpOLIO» BBICTABIISIETCS 34 BBINOJHEHUE NPAKTUYECKUX 3aJaHUNA B
CEMECTPE; TECTOBBIX 3aJlaHUN;

OleHKa «yIOBJIETBOPHMTEJBHO» BBICTABIISIETCA 32 BBIMNOJHEHUE MPAKTUUECKUX
3a/IaHU;

OlleHKa «HEYJOBJIETBOPUTEJIbHO» BBICTABISECTCI 3a claboe ¢ HEIMOJIHOE
BBITIOJIHEHUE MMPAKTUYECKUX 3aTaHUN.

3. IlepeyeHb O1LIEHOYHBIX CPEICTB
Kpartkast xapakTepucTHMKa OIIEHOYHBIX CPEJCTB, HCIOJIB3YEeMBIX MPH TEKYIIEeM
KOHTPOJIE YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTeCTAllMKU 00Y4YaIOIIEerocs M0 JUCIUTUTHE:

HanmeHnoBanue Onucanue
onieHouHoro | KpaTkast xapakTepHCTHKA OLIEHOYHOI'O CPEJICTBA OLICHOYHOT'O
CpeAcTBa CpeaCcTBa
CpenctBo OLICHKH YMEHUS PUMEHSTh

MOJTy4YCHHBIC TEOPETUUECKUE 3HAHUS B
[IpakTHyeckoe |[MpakTUYECKON cHUTyaluuu. 3afaHue HampasieHo| KoMruiekT 3amau u
3aganue (I13) |Ha oleHMBaHME KOMIETEHIMN MO AUCHUIUIMHE, 3aJJaHu i
COAEPKUT YETKYIO MHCTPYKLHUIO 110 BBIITOJIHECHUIO
WJIA QJITOPUTM JIEUCTBUI

Cuctema  cTaHZAapTU3UPOBAHHBIX  3aJaHUM,

Tecr (Tecr) MO3BOJIAIONIAs  aBTOMATH3MPOBATh  IPOLEAYPY KoOMILIEKT
M3MEPEHUST  YPOBHSA  3HAHMM M YMEHUIi| TECTOBLIX 3aJaHUii
oOyyJaromerocs

CpeI[CTBO KOHTPOJIA IMMOJYUYCHHBIX U YCBOCHHBIX

3HAHWM, YMEHUI U HABBIKOB MPOQHIAPYOIIHM Kommexr
Kypeosoit o P by MHIMBHTyaTbHbIX

UCIUIUIMHAM, MPEJCTaBICHHAS B BUJC .
mpoekt (KIT) Fmett aM, TIpeAl A . 3QJTaHUH 110
UHIUBUAYATbHON TEOPETUUECKO - MPAKTUYECKOU

BapHaHTaM
paboThI

KypcoBoii npoexr
[Ipennararorcsa 50 BapuanToB 3aganuii KII.
Ilepeuenv npumepHvIX 3a0aHUl KYPCOBO20 NPOEKMA



Pa3paboTka TEXHUYECKOTO 3aJaHus W MNPOEKTHOM JOKYMEHTAallMH Ha aBTOMAaTHU3ALNIO
NapoTypOMHHON YCTaHOBKH C TEIIO(QUKAIMOHHON TypOUHOMN

Henr pabdorbl: HAyuyuTh CTYIAEHTOB pa3palaThiBaTh MPOEKTHYIO JOKYMEHTALMIO
aBTOMAaTU3allMd TEXHOJOTMYECKUX MPOLECOB U MPOU3BOJACTB COIVIACHO aKTyaJIbHBIM
CTaHAapTaM MPOECKTUPOBAHHUS.

3agaua. Pa3pabotarh TeXHUYECKOE 3a/1aHKe, TPaUUECKYIO U TEKCTOBYIO YaCTHU MPOEKTHON
JOKYMEHTAllMM  aBTOMATU3allMM  TEXHOJOTMYECKOro  Impouecca T  IPOU3BOACTBA
(mapoTypOMHHOMN YCTaHOBKH C TETUIO(PUKAITMOHHON TYpOUHOI).

Kpurepun oueHKH U 1IKajia OleHUBaHUS

B Oaiiax

[Ipu oLleHKe BBIMOJIHEHHOTO KYPCOBOI'O MMPOEKTA YYUTHIBAIOTCS CIAEAYIOIINE KPUTEPUU:

1. 3nanue mamepuana

[Jconeprkanue TEKCTOBOTO U rpaduuecKkoro Marepraia KypcoBOro nIpoeKkTa COOTBETCTBYET
UHAUBUAYATbHOMY 33JaHUI0 U BBIMOJHEHO B IMOJHOM O0BbEME, CTPYKTypa U (QYyHKIHH
CUCTEMBbI COOTBETCTBYIOT COBPEMEHHBIM TpeOoBaHUsIM — 3 Oana;

0 coaepXaHUE TEKCTOBOTO U  TIpaduyueckoro marepuana KypcoBOrO  IPOEKTa
COOTBETCTBYET HMHAMBUAYATbHOMY 3a/JlaHMIO0 M BBIIIOJIHEHO HEMOJIHO, MOKa3aHO of1iee
NOHMMAaHHE BOMPOCa, JOCTATOYHOE JIs JaTbHEHIIIEero u3y4eH s MporpaMMHOro MaTepuaa
— 1 Ganx;

0 He pacKpbITO OCHOBHOE cojepkaHue yueOHoro matepuaina — () 0amios;

2. Vmenue ucnonvzosams mexnuueckue cpeocmea u npocpammuoe obecneyerue

O CTpYKTypa CHCTeMBbl, TEXHHYECKHE CpEICTBa M IMporpamMmHoOe obecreueHue
COOTBETCTBYIOT COBPEMEHHBM TpEOOBAHUSM, COJIEp)KaHHE MaTepuana BbIIIOJHEHO
JIOTUYECKHU MOCIIeIOBATENBHO, TOCTATOYHO XOPOIIIO IpoayMaHo — 3 Oasia;

0 MOCJeAOBAaTEeNbHOCTh MaTepHalia KypCOBOTO MPOEKTa HEJOCTaTOYHO Mpoaymana — 1
Oa;

0 MyTaHUIA B U3JI0KEHUU MaTepuala KypcoBoro npoekra — () 0asios;

4. IlepeyeHb KOHTPOJIBHBIX 3aJaHUI WJIN MHbIE MATePHUAJIbl, HEO0OX0AMMBbIE /IJIf
OLCHKM 3HAHUM, YMEHHH M HABBLIKOB, XapPaKTEePU3YKIIMX 3Tanbl (OPMHUPOBAHUA
KOMIIETEHUMH B Mpouecce 0CBOCHUsI AUCHMILTUHbBI

Jus texkymero kourpoas TK1:

[Ipumep BONIPOCOB HA MPAKTUUECKUE 3aHATHUS:

[IpakTnueckoe 3anarue 1:

1. Tlepeuncnute OCHOBHBIE 3JIEMEHTBI CUCTEMbI ABTOMATUYECKOT'O YIIPABIICHUS.
2. Kakue npuHUUIBI yIpaBieHus 3HaeTe?

3. Uro mpencTaBisoT co0oii oOpaTHast CBSI3h?

4. HazoBHTeE BUJbI CXEM MPOEKTOB aBTOMATHU3ALIUH.

[IpakTrueckoe 3aHaTHE 2:

1. Tloscaute ctangapThl npoektupoBanust AC.

2. Kakue mexayHapoiHbIe, TOCYyJapCTBEHHBIE M HAIIMOHATBHBIC CTAaHAAPTHI 3HaeTe?
3. HazoBwute craguu mpoektupoBannss ABHU.

[IpakTrueckoe 3anaTue 3:

1. B kakux ciyqasix peKOMeHyeTcsl pa3paboTka TeXxHopabouero npoexra?

2. Kakue »Tamsl COMEPKUT CTaIus MPOCKTUPOBaHMs «BBOI B neiicTBUE)»?

3. Kakue stansr cogepkut craaus npoektupoBanust «ConpoBoxaearne ABH»?



ITpumep TecToB:

1. YcraHoBKH, BXOSIIUE B COCTAB YHEProOIoKa ¢ napora3oBoii ycranoskoi (I1T'Y)
BBICOKOTEMIIEPATYpHBIE ra30TYpOUHHBIE YCTaHOBKHU

KOTEJI-yTUIU3aTOP

napoBasi TypOuHa

a’parop

KapOOHHM3aTOP

0JI0paTop

7Ie010paTop

OOo0OoOooon

2. YCTaHOBKH, BXOJISIIUE B COCTaB AIEKTPOTEXHHUUECKOTO 000PYyI0BAHUS SJHEPTOOIOKOB

[J reHepaTophl C aBTOHOMHBIMH PETY/ISITOPAMU HAMPSHKCHUS

(]  BcroMorarenbHbIe CHUCTEMbI (BO30YXKICHUS, OXJIAKICHHUS, MACIOCHAOKEHHS, TallleHUS MOJIs,
MO’KapPOTYILLIEHU )

L] mapoBas TypOHuHa

L] measpatop

[J omoparop

] meomopatop

3. AHanoroBas rpymnma TeIIOTeXHHUECKUX U3MEPEHUH
TeMIleparypa, JaBJieHUE, pacXxoJl, ypOBEHb
MOIIHOCTb 3JIEKTpUYECKas

HaIpsHKEHUE 3JIEKTPUYEcKoe

JacTtoTa

BBIPA0OTKA 3JEKTPOIHEPTUN

MoTpeOIeHUE AIEKTPOIHEPTUH

OoooOoOon

4. AnasioroBasi TpyIina 3JIeKTPOTEXHUUECKUX U3MEPECHUI
MOIIIHOCTh aKTHBHAs U PEaKTHUBHAs, TOK

HaIpsDKEHUE, YacTOTa, BEIPaOOTKA U MTOTPEOICHIE SHEPTUU
TeMIeparypa

JIaBJICHUE

pacxon

YpOBEHb

OooOoOon

5. Hemu cozmanns ABHU TOC

[  obecncuenne Hage:KHOTO H A(P(PEKTHBHOIO aBTOMATU3UPOBAHHOIO YIIPABICHHS OCHOBHOTO M
BcrioMoratesnbHoro obopynoBanus TOC B HOpMabHBIX, IEPEXOIHBIX, aBAPUMHBIX PeKUMaX pabOThI

L] moBblIIEHHE YPOBHS HAACKHOCTH, OE30MACHOCTH U SKOHOMHYHOCTH MPOIECCOB BBIPAOOTKH TEILJIOBOH U
AIIEKTPUUYECCKOM SHEPTrUU

LI crmxkenne 3pPeKTUBHOCTH aBTOMATH3UPOBAHHOTO YIIPABJICHUS

(] moBbllIeHHE CeOECTOMMOCTH JIEKTPUICCKOM SHEPTUU

(] moBblleHHE c€OECTOMMOCTH TEILIOBOM SHEPTUU

L] mMoBBIIIEHHE IICHBI JIEKTPUUECKON SHEPTHU

6. Yposnu ympasnenus B ABHU TOC

BepxHHii yposens - HMI, SCADA

cpeanuit yposens - I[IJIK, perynsaropsl, mporpaMMupyemsle, peiie, CHeTYUKU
HWD)KHUHM YPOBEHb - JaTYUKH U UCTIOJIHUTEIbHBIE MEXaHU3MbI

BEPXHHH YPOBEHb JATYMKH U UCTIOJHUTEIbHbIE MEXaHU3MbI

cpenuuii yposenb HMI, SCADA

HIKkHU# ypoBeHb [IJIK, peryastopsl, nmporpaMmupyemMsle, pesie, CUeTUnKU

OooOoOoond

7. Bepxuuii yposens ynpasnenust ABHU TOC
L] cepsep eauHoro BpeMeHu, APMu1 oniepatopa u nmxunupunra, WEB-cepsep
L] mkadsl peryisTopoB, 3alUT U OJIOKHPOBOK, YIIPABICHUS TOPEIKaMH



JATYUKH U UCTIOJIHUTEIbHBIE MEXaHU3MBI
ANEKTPOTEXHUUYECKOE 000pYyAOBaHNE
aHAJIM3aTOPbI ILIMOBBIX I'a30B
KOHIIEHTPATOMEpPHI TEIJIOHOCUTEISI (BObI)

oood

8. AHaNOroBBIE CTaHIAPTHBIE CUTHAIBI JATYMKOB

Hanpsbkenue 0 — 5 V nocrossHHOTO ToKa, TokK 4 — 20 MA
HaTypaJIbHbIE CUTHAJIBI TEpMOIIpeoOpa3oBaTeieil COnpoOTHUBIECHUS
curHaJIBI 10 uHTEepdeiicy RS-232

curHaibel o uaTepdeiicy RS-485

Hanpspkenue -1- 0 —+1 V nocrosiHHOTO TOKA

Tok 0 — 10 MA

Ooooggg

9. ludpoBbie cCUTHAIBI JATYUKOB

curHaibel o mpotokosiam RS-485, HART, AS

curtaisl 0 vn 1

Hanpspkenue 0 — 5 V nocrossHHOTO TOKA, TOK 4 — 20 MA
HaTypaJbHbIE CUTHAJIBI TEPMOIIpeoOpa3oBaTesieii COMpOTUBICHUS
ToK 0 — 10 MA

ooood

. Permaemple 3amaun aBromaru3upoBanHoii MES - cucremsr
OTIEPAaTUBHOE YIIPABIICHUE MMPOU3BOICTBOM
YIPAaBIICHHE PECYPCAMHU MPETPHUATHUS
YIPAaBJICHHE TEXHOJIOTHISCKUMH MPOIIECCAMU
pelIeHNe CTPATeruIecKuX 3a1a4 MPeANPUITHS
noJ/iep kaHue mapamMeTpa Ha 3aJJaHHOM YPOBHE

oogoogs

s texkymero kourposass TK2:

[IpakTtuueckoe 3ansarue 1:

1. Kakue Buns! ooecrieuennss ABHU 3naere?

2. JlaliTe XapaKTepUCTHKY TeXHHYeCKOMY obecnieueHuto ABHU.
3. IosicauTe anroputmMuueckoe odecrneuenne ABHU.

[IpakTHueckoe 3aHATHE 2:

1. JlaiiTe XapakTepUCTUKY IMKadam TeIeMEXaHUKH.

2. [losicauTe mKadbl aBTOMATHKH.

3. Kakue mapametps! mkadoB aBTOMATUKHA U YIIPABICHHUS ?

[IpakTtruueckoe 3anarue 3:

1. Kakue 3tanbl COAEPKUT CTaAMs TPOSKTUPOBAHUS « TeXHUUYECKOE 3aIaHUE?
2. Kakue sTamnsl COAEPKUT CTaAUsI MPOSKTUPOBAHUS « ICKU3HBIA MMPOCKT»?

3. Kakue stansr cogepkuT cTaausi MpoeKTUpoBaHUs « TeXHUYECKHA TPOCKT»?

[Tpumep TecToB:
1. ®ynkuuu u 3agaun SCADA-nakera
L] oOpaboTKa TaHHBIX B PEKHME PEaTbHOTO BPEMEHU
[l oOMeH JaHHBIMU C Pa3IMYHBIX YCTPOMCTB CBSI3H C 0OBEKTOM YIPABICHUS
Ll peamuzamms SCADA HMI — yenoBeko-mammaHOTO MHTEp(dEiica ¢ oToOpaskeHneM nHpopmarn Ha 1K
WM OTIEPaTOPCKUX MaHeNsIX
L] BozaelicTBHe Ha OOBEKT YIPABICHHUS ITyTEM H3MEHEHHS IOAa4H MaTepUalIbHBIX TTapaMETPOB
[l peanu3anusi cuCTeMHO# KOMITbIOTEpHOH nporpammbl APM oneparopa
L] u3MepeHue TEKYIUX 3HAYCHUH TApaMETPOB TEXHOJIOTHUECKOTO Iporiecca
[l BozaelicTBHe Ha OOBEKT YIIPABICHUS ITyTEM M3MEHEHHUS SJHEPTCTHUSCKHUX MAapaMeTPOB



2. CocraBubie yactu ABHU, Bxozasiue B 30Hy 00CTyXKHUBaHHsI CTPYKTypHOTO noapasaenenuss ABHU

L1 TIITK, noneBoe obopynoBanre ABHU, nuuum CBsI3M, MOMEIICHHS, 3aKPEIUICHHBIC 33 MEPCOHAIIOM
ABHU

(] nMHUU CBS3U B YaCTH JIEKTPOTEXHUYECKOTO 000PYI0BaHHS

[] KOHJEHCAIMOHHBIC U YPAaBHUTEIILHBIC COCYIbI

[l mepBHYHBIC 3amOpHBIC OpraHbl HAa MMITYJIbCHBIX JIMHHUSAX CPEICTB HM3MEPCHUI, aBTOMAaTHU3aIMU
TEXHOJIOTMYECKUX 3aIIUT, OJIOKUPOBOK

L] HenocpeaCTBEHHO 3anopHbie opranbl UM

3ona obcyxuBanus CI190.

3. CocraBubie yactn ABHU, Bxoasmue B 30Hy 00CTyXKHUBaHHS CTPYKTYPHOTO TOAPA3ACICHUS 1O
anekrpoobopynoBanuto (CII20)

L] mosieBoe 000pyI0BaHUE, IMHUU CBSI3H B YaCTH DJICKTPOTEXHHYECKOTO 000PYyI0BaHHMS, 3aKPEIUICHHBIC 32
CII20 nomerienus, B KOTOPBIX pa3MelieHo obopynosanne ABHU

L] mporpammHo-Texuuueckuii komruieke (ITTK)

L] moneBoe obopynoBanre ABHU, nunuu cBsi3u, moMerieHusl, 3aKkperuieHHbie 3a nepconaiom ABHU

[] KOH/JEHCAIMOHHBIC U YPABHUTEIILHBIC COCYIBI

L] HenocpeaCTBEHHO 3amopHbie opranbl UM

4. Bujpl MeproIM4eckoro TEXHUUECKOTro 00CIyKMBaHUs YCTaHOBJIEHBI Uil ycTpoicTB P3A HanpsbkeHuem
0,4-750 xB

U MpoBepKa IMpH HOBOM BKIIOYEHHM (Hanajaka), NEpBbIH MNPO(UIAKTUYECKUNH KOHTPOIb,
MpOoPUIAKTUYECKUIT KOHTPOIIh

L] mpodumakTuyeckoe BOCCTAHOBICHUE (PEMOHT), TEXHHUYECKOE OOCITY)XHBaHUE Ui MPOJJICHUS CPOKa
CITY’KOBI, TEXHUYECKUN KOHTPOJIb

TE€CTOBBIN KOHTPOJIb, ONIPOOOBAHKE, TEXHUYECKUN OCMOTP

ybopka

Jera3anus

IIPO3BOHKA

Jeasparnus

oooOn

5. lenp TexHrueckoro oOCIy>KMBaHUs B EPUOJT HOPMAJIbHON KCIUTyaTalluu (MEXIy IBYMs
BOCCTaHOBJIEHUsIMH) ycTpoiicTB P3A Hamnpsikenuem 0,4-750 kB

(] BbIABJICHHE U YCTPAaHCHHWE BO3HUKIIMX OTKA30B M H3MCHECHHUH MapaMEeTpPOB YCTPOHCTBA C IEIbIO
MpeI0TBPAILEHUS] BO3MOXKHBIX OTKa30B (PYHKIIMOHUPOBAHUS

L] ompeneneHre COOTBETCTBUS KBaTH(PUKAIMH TIEpCOHATA

L] ompeneneHre HECOOTBETCTBHS KBAIM(HUKAIINH [TEPCOHANA

L] ycTaHOBJICHHE HAPYILICHUI PaBUII OXPaHbI TPyIa

L] ycTaHOBJICHHE HAPYILICHUH OIUIATHI TPy

6. AnanoroBsiii curtan Beoja B [ITK ABHU noacrannmii (I1C)

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

vactoTHbIH curdai 2000-4000 I'ix

HaTypaJlbHbIE CUTHAJIBI TepMoTpeoOpa3oBaTeneil COMpOTUBICHUS

curnan HART

ToK 0 — 10 MA

ooog

7. Nuckpetnsiit curnan Beoaa B [ITK ABHU noacranumii (I1C)

24 B unu 220 B noctossHHOTO (BBINPSIMIIEHHOT0) ToKa, 230 B nmepemenHoro Toka yactotsl 50 I'1y
gactoTHbIN curHan 2000-4000 I'xg

HaTypaJbHbIE CUTHAJIBI TEpMOIIpeoOpa3oBaTeneil CONpOTUBICHUS

curnain HART

Tok 0 — 10 MA

OoOooOdnd

8. Hudposoii curnan Beona B IITK ABHU noacranmwuii (I1C)



L1 wunTepdeiice ¢pusndeckoro yposus |IEEE 802.3 Ethernet («Butast mapa» u/mim ONTHYECKOE BOJIOKHO)
n/umn RS-485 (EIA/TIA-485-A)

gacToTHbIN curHan 2000-4000 I'xg

HaTypaJbHbIE CUTHAJIBI TEPMOIIPE0Opa3oBaTeieil CONpOTHBIICHHS

Hamnpspkenue -1...0...+1 B

Tok 0 — 10 MA

oood

9. TpeboBanwus MpeabSIBISIEMbIC K YCTpOHcTBaM cBsi3u ¢ 00bekToM (YCO), ucronb3yembiM B coctae [1TK
ABHU TOC

[J VYCO - cOBOKYIMHOCTh MOJYJICH, 00CCIICUMBAIONIMX COMPSUKEHUE C JATYNKAMH, MCIOJHUTEILHBIMU
MEXaHH3MaMH U IPYTUMH YCTPOHCTBAMU

[J YCO — moryr BKJIIOYATh CICIUATHU3MPOBAHHBIC HHTEIICKTYaIbHbBIC MOIY/IH

[J YCO — npencraiiseT co00it KIIEMMHbBIE KOJIOIKH

L] YCO - npexacraBnsier co00i SKpaHUPOBAHHBIC KIIEMMHBIE KOJIOIKA

[J YCO - npeacrasisieT co00i KpOCCOBBIH IIKad

10. TpeGoBaHus 1O MOTPENTHOCTH (HEONpeaeIeHHOCTH nHpopManun) kanainoB Beoja (YCO) IITK ABHU
TOC, nononHuTENbHAS TOTPEIIHOCTH MPU BBOAE MH(OPMALIUU

[ ue 6omaee 0,15% ot mKasbl A1 YHU(PHUIIMPOBAHHBIX CUTHAJIOB TOKA U HanpspkeHust, 0,2% OT MIKaIbI JUTst
CHTHAJIOB OT TEPMOTIAp ¥ TEPMOMETPOB COMTPOTHBIICHHH

L] ne menee 0,5% OT IIKAIbI TOKA ¥ HAPSHKECHUS

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

L] ne 6onee 1% OT mIKaJIbI TOKA M HAMPSDKEHUS

L] ne Oonee 5% OT MIKAJIbI TOKA M HAMPSDKEHUS

Jas Texkymero koutpoas TKS3:
[Ipaktuueckoe 3anstue 1:
1. lns yero mpeaHa3HAYCH ornepaTopcKuil nuutrepdeiic?
2. Ilepeunciute TpeOOBaHUS K ONEPATOPCKOMY UHTEpGEHCY.
3. ChopmynupyiiTe Ha3HAYEHUE U OOPUCYHTE KOHCTPYKIUIO ITUTOB U ITYJIHTOB.
[IpakTHueckoe 3aHATHE 2:
1. [osicauTe pacmosiokeHre TpUOOPOB M ammapaTypsl Ha (acaaHbIX MaHEISIX IIUTOB U
yJIbTOB.
2. Hapucyiite mpumep KOMIIOHOBKH IIIUTOB U MYJIbTOB B IIUTOBBIX MTOMEIICHUSIX.
3. TIosicauTe pa3zpaboTKy oneparopckoro uHTepdeiica.
[IpakTtuueckoe 3anarue 3:
1. Ha3Batp tumnsl JokanbHbIx [TJIK 1 BapuaHThl UX peanu3aiui.
2. MopepHu3ay KOHTPOJJIEPOB CETEBOTO KOMIUIEKCA, CTPYKTypa HCIOIb3YEeMbIX
MIPOMBILIJIEHHBIX CETEM.
3. Otnuuus PCY manoro macmraba OT CETeBOro KOMIUIEKCAa KOHTPOJUIEPOB, UX (PYHKITUU U
MIPUMEHEHHE.

[Tpumep TecToB:
1. YcraHoBuTE B3pbIBOOTIACHBIE 30HBI B MOPSIKE CHUKEHUS OMTACHOCTH
1): 3onsl 0 (30HBI K1acca B-1) - 30HBI, pacnonoKeHHbIC B TOMEIICHHUSX, B KOTOPBIX BBIACISIOTCS TOPIOYHE
rassl WM Mapbl JerkoBociuiaMmenstomuxcs xuakocteit (JIBX), obpasyromue ¢ BO31yXoM B3pbIBOOIACHBIE
cmecu (BOC) npu HopMalibHBIX pekuMax padoThI
2): 3onbl 1 (30oHBI kmacca B-1a), pacnosnokeHHbIE B TIOMEUICHHSAX, B KOTOPBIX INPH HOPMAaIbHON
skcrutyaranu BOC (He3aBUCHMMO OT HMKHETO KOHIIEHTPALMOHHOTO MpeJiesia BOCIUNIAMEHEHHUS) BO3AYXOM
He 00pa3yroTcs, a BOSMOXKHBI TOJIBKO B Pe3yNIbTaTe aBapHil MM HEHCIIPABHOCTEN
3): 3onbl 2 (30HBI Kiacca B-10, 30ubI Kimacca B-Ir), pacnosoxeHHbIE B MOMENICHHUSAX, B KOTOPBIX IPHU
HopMalibHOM 3kciryarannu BOC ¢ Bo3mayxoM He 00pa3yroTcs, a BO3MOXKHBI TOJIBKO B pPe3yJbTaTe aBapuit
WJIY HEUCIIPAaBHOCTEN



2. YCcTaHOBHTE B3PBIBOOIIACHBIE 30HBI B MOPSJIKE BO3PACTAHUS ONTACHOCTH

1): 3onbl 2 (30HBI Kiacca B-10, 30HbI Kiacca B-Ir), pacrnosnoxkeHHbIE B NOMEHICHHUSX, B KOTOPBIX IPH
HOpMalibHOM 3Kkcrryarannu BOC ¢ Bo3mayxoM He 00pa3yroTcs, a BO3MOXKHBI TOJIBKO B PE3yJbTaTe aBapuit
WJI HEUCIIPAaBHOCTEN

2): 3oubl 1 (30HBI Kiaacca B-la), pacrosioskeHHbIE B TMOMEHICHHSIX, B KOTOPBIX IMPH HOPMaIbHON
skcrutyaTaiun BOC (He3aBUCHMO OT HMKHErO KOHIIEHTPALMOHHOTO IIPEJesia BOCIUIAMEHEHUS) BO3yXOM
HEe 00pa3yroTcs, a BO3MOXKHBI TOJIBKO B PE3yNIbTaTe aBapHid MIIM HEHCIIPABHOCTEH

3): 3onbl 0 (30HBI Ki1acca B-1) - 30HBI, pacrookeHHbIC B MOMEIICHHUSX, B KOTOPBIX BBIICIISIOTCS TOPIOYNE
ra3bl WM Maphkl JIETKOBOCIUIaMeHstouxces xuakocteit (JIBXK), obpasyroiue ¢ BO31yXOM B3phIBOOTIACHBIE
cmecu (BOC) npu HOpMalIbHBIX pekuMax paboThl

3. YcraHOBHTE B3pPBIBOOIACHBIE 30HBI B TMOPSJAKE BO3pacTaHHsi oOmacHOCTH cornacHo CraHmapra
EBpomneiickoro cooOmiectBa uisi cMecedl BO3JyXa C MEJIKOJUCIEPCHOHHBIMU TBEPABIMA TOPIOUYUMHU
BemectBamu (B Poccun cormacuo "IIY3" - kimaccoB )

1): 3ousl 22 (30HBI Kiacca B-lla), pacrmonokeHHbIe B MOMEIICHUAX, B KOTOPBIX OMACHBIC COCTOSIHUS,
yKa3zaHHbIe 17151 30H Kinacca B-1l, He umeroT mecTta npu HOpMaIbHON SKCILTyaTalliH, a BO3MOKHbI TOJIBKO B
pe3yabTaTe aBapuil MM HEUCIIPABHOCTEMN

2): 3ousl 21 (30ubI Kitacca B-1l), pacnonosxeHHbIe B TOMEIICHUSIX, B KOTOPBIX BBIJCISIFOTCS MEPEXO/ISIIUC
BO B3BEUICHHOE COCTOSIHHWE TOpIOYME MBbUIM WM BOJIOKHA, 00pa3ylollMe B3phIBOONACHBIE CMECH IPHU
HOPMaJIbHBIX peKUMax paboThbI

3): 3onbl 20, pacroioKEeHHbIE B MOMENICHHSAX, B KOTOPBIX TMOCTOSHHO TPUCYTCTBYET B3pBIBOOMACHAS
razoobpasznas atmocdepa B (opme oOlaka THIIM W B KOTOPHIX MBUTh MOXKET HAKaIllJIUBATHCA H
00pa30BBIBAThH CION HEONPEACTUMON UM YPE3MEPHOM TOIIUHBI

4. VYcraHOBUTE B3pBIBOOMACHBIE 30HBI B TOPSAKE CHIDKEHHMsS omacHocTu corjacHo CraHmapra
EBpomneiickoro coobmiectBa a1 cMeceld BO3IyXa € MEJNKOJUCHEPCUOHHBIMU TBEPABIMH TOPIOYMMU
BemecTBamu (B Poccuu cornacuo "IIYD" - knaccos )

1): 3oubl 20, pacmoyIOKCHHBbIE B TMOMEHICHUSAX, B KOTOPBIX MOCTOSIHHO MPHCYTCTBYET B3PBIBOOMACHAS
razoobpasznas atrmocdepa B Qopme oOmaka THIM W B KOTOPHIX MbUIh MOMKET HAKaIlJIMBATHCA H
00pa3oBBIBATH CIION HEOMPEASTMMON UITH YPE3MEPHON TOJIITUHBI

2): 3oubl 21 (30HbI Ki1acca B-11), pacnosokeHHbIe B IOMEIIEHUAX, B KOTOPBIX BBIICIISIOTCS MEPEXOISIINE
BO B3BEUICHHOE COCTOSIHHWE TOpIOYME MbUIM WM BOJIOKHA, OOpa3ylollue B3pPHIBOOINACHBIE CMECU IMpHU
HOPMaJIbHBIX peKUMax paboThbI

3): 3oubl 22 (30mbl Kiacca B-lla), pacmonoxeHHble B MOMEIIECHUSAX, B KOTOPBIX OMACHBIC COCTOSIHHS,
yKa3zaHHbIe JJis1 30H Kiacca B-1l, He uMeroT MecTa npu HOPMabHOM KCILTyaTalluH, & BOBMOYKHBI TOJIBKO B
pe3ynbTaTe aBapuil WM HEUCIIPaBHOCTEH

5. OTMeThTE MPABWIBHBIA OTBET

CucTreMbl 31eKTPONMUTAHMS IPUOOPOB U CPEJCTB aBTOMATU3ALMK MOTYT UMETh CJIEIYIOLIUE BUbI 3aL[UTHI
3aIuTa OT Meperpy3Ku

3aIUTa OT KOPOTKOTO 3aMbIKAHUS

3amura oT "aypaka"

3aIuTa OT yaapa MOJIHUU

3aIuTa OT 3eMJIETPSCEHUS

3aIUTa OT BBICOKUX TEMIIepaTyp

3aIUTa OT HECAHKIIMOHUPOBAHHOTO JIOCTYTa

6. OT™MeThTe NpaBUIBHBIN OTBET

B kauecTBe ammapara 3alUThI ISl CUCTEM 3JIEKTPONUTaHUS NPUOOPOB U CPEACTB aBTOMATHU3AIMM MOTYT
HCI0JIb30BATHCA

JIaBKasi BCTaBKa

aBTOMAaTHUYECKHUH BBIKITIOUATEIh

KOPOTKO3aMbIKaTEIIb

OBICTPOICHCTBYIOLINH MTPeIOXPaHUTENbHBIN KIIaNaH

HEaBTOMAaTUUYECKUI BBIKJIFOYATENb

TOPMO3 C 3JIEKTPOMAarHUTHBIM IIPUBOJOM

7. OT™MeThTe NpaBUIBHBIN OTBET

Br160p ceuenuii mpoBo10B U kUi Kabenei

IIpu BbIOOpE CeueHMs MPOBOJIOB U KUJI Kalesel 1enel ynpaBieHus, CUTHAIM3ALUH, U3MEPEHUS U TUTaHUs
HE YYUTHIBAETCS

[l nmomycTHMBbIE TOKOBBIE HArPy3KH

Ooooooon

Ooooooo



MOTEePHU HAMPSHKEHUS
MEXaHHYECKasi IPOYHOCTh

9acTOTa MEPEMEHHOTO HAPSDKEHUS

(haza mepeMeHHOTO HAMPSHKCHHUS

KJIACC B3PBIBOOITIACHOCTH 30HBI MPOKIIAIKA

8. OTMeThTe MpaBUIIBHBIN OTBET. BIOOp MPOBOJOB U Kabenen

N3onsmus, 3amuTHBIC 0007I0YKH ¥ HAPYXKHBIC IOKPOBHI MPOBOJIOB U KaOesel JOKHA COOTBETCTBOBATH

[J cmenuanbHbIM TPeOOBAHUSAM, CBSI3aHHBIM C 0COOCHHOCTSIMH aBTOMATH3UPYEeMOTO 00beKTa (Hampumep,
BBICOKUM TEMIIepaTypam)

(] ¢dyHKIMH KOHTYpa aBTOMAaTU3aIlul (KOHTPOJIS, CUTHAIM3AINH, PETYTUPOBAHUS U T.11.)

[J xIMMaTHYECKOMY CE30HY

(] aZMHUHHCTPATUBHOMY PEIKUMY HPEATPUITHSI

L] dopme coOOCTBEHHOCTH TPEIIPUSATHS

(] mapamerpam 3JIEKTPHUYESCKOMN TSN

L] ycrioBusM OKpYKaOIIEi cpeibl U MPUHATOMY CIIOCOOY BBITIOJTHEHHS 3JIEKTPOITPOBOIKH

9. OT™MeThTE MPaBUIIHHBINA OTBET

N3onsauus, 3ammuTHEIE 000JI0YKU ¥ HapyKHBIA IOKPOB ITPOBOIOB U Kabenei

HyneBbie MpOBOTHUKH B CUCTEMAaX AJIICKTPOITHTAHUS

(] [0JKHBI KIMETh H30JISIHIO, PABHOIICHHYIO H30JIAIIHMN (a3HBIX MPOBOIHUKOB

(] [MOJKHBI KIMETh M30JISIHIO, PABHYIO JBOWHOM M30JISAIIMHU (Da3HBIX POBOHUKOB

(] momyckaroTcst MPOKIIAAbIBATh O€3 H30ISAIUN

(] [M0JKHBI KIMETH M30JISIHMIO, PABHYIO MTOJIOBUHE U30JIAIUH (Da3HBIX TPOBOIHUKOB

10. OT™MeTbTe MpaBMIILHBINA OTBET

CrarmoHapHO YCTAaHOBJICHHBIC B MOKAPOOIIACHBIX 30HAX MPHOOPHI M CPEJICTBA ABTOMATH3AIINH, HCKPSIITUE
10 YCIIOBUSM PabOTHI, JIJIS TIOXKAPOOITACHOH 30HKI KJ1acca

LI II-1l momxHBI HMETH cTenenb 3amuThl IP54, s aApyrux moxapoomnacHsx 30H - 1P44

LI II-1l momxHBI HMETH cTenenb 3amuThl 1P44, s apyrux moxapoomnacHsix 30H - P54

LI II-1l momxHBI HMETH cTenenb 3amuThl IP64, s Apyrux moxapoomnacHbIx 30H - P44

LI II-1l momxHBI HMETH cTenenb 3amuThl IP66, s Apyrux moxapoomnacHbIX 30H - P44

ooood

s texkymero kourposas TK4:
[IpakTrueckoe 3ansaTue 1:
1. HazoBuTte TpeboBaHMs K CUCTEMAaM 3JIEKTPOTTUTAHUS.
2. TlosicHUTE CTPYKTYPY CUCTEMBI 3JIEKTPOCHAOKEHHUSI.
3. JlaiiTe KpUTHYECKYIO OLIEHKY OCHOBHBIM HAIPSKEHUSIM AJIEKTPOTIUTAHUS.
[IpakTrueckoe 3aHATHE 2:
1. IlosicHUTE OCHOBHBIE 3BE€HbSI CXEMBI 3JIEKTPOIUTAHUS CUCTEMbI aBTOMATU3ALINH.
2. HazoBuTe cTaHmapThl 3HEProcHAOKEHHsS] COOTBETCTBEHHO TPEOOBAHHUSIM HOPMATHBHOMN
JOKYMEHTAIIHH.
3. Kakue 3HaeTe cucteMbl 3a3eMJICHUS U 3aHYJICHUS?
[IpakTtuueckoe 3anarue 3:
1.JlaliTe cpaBHUTENBHBIN aHAJIA3 BUJIOB B3PHIBO3AIIMUTHI.
2. [losicauTe BBIOOp CPEACTB UBMEPEHUS U aBTOMATU3AIIMH JIJIsl B3PBIBOOIIACHBIX 30H.
3. Kak BbIOMpArOTCS Cpe/ICTB U3MEPECHUS M aBTOMATHU3AINH JIJIS TT0KAPOOITACHBIX 30H?

[Tpumep TecToB:
1. OcHOBHBIE TEXHUYECKHE XapaKTEPUCTUKN KOHTPOJLIEpa
L] wuH(pOpMAIMOHHAS MOIIHOCTH (KOJMYECTBO KaHAJIOB BBOJA/BBIBOJIA, OBICTPOJICHCTBUE), HATPSIKEHHE
W30JISIUH, TIOAJEPAKKA NOMYISIPHBIX IPOTOKOJIOB
[l nmamaszoH pabodux TeMmmeparyp
L] oTHOCHTENbHAs BIAXHOCTH BO3/yXa
L] rapaHTUHHBIA CPOK CITY)KOBI
L] macca, rabapuTsl
2. OCHOBHBIE TEXHHUECKHE XapaKTEPUCTUKH KOHTpOJIIepa



[l wuH(pOpMALMOHHAS MOIIHOCTH (KOJMYECTBO KaHAJIOB BBOJA/BBIBOJA, OBICTPOJCHCTBHE), HANPSHKCHUE
W30JISILUH, TIOAJEPHKKA MOMYIISIPHBIX IPOTOKOJIOB

[l nmama3zoH pabodux TeMieparyp

[J oTHOcHTENbHAS BIAKHOCTH BO3IyXa

L] rapaHTUHHBII CPOK CITY>KOBI

L] macca, rabapuThbl

3. ®ynaxnun u 3agaun SCADA-nakera

[l oOpaboTKka TaHHBIX B PKHME PEaIbHOTO BPEMCHU

[] oOMeH JaHHBIMH C Pa3IMYHBIX YCTPOMCTB CBSI3U C 0OBEKTOM YIIPABJICHUS

L peanuzamus SCADA HMI — yenoseko-mamnaHoro uatepdeiica ¢ otoopakernem nHpopmarmu Ha [1K
WM ONIEPATOPCKUX MaHEIsAX

[l BoznelicTBHe Ha OOBEKT YIIPABICHHUS ITyTEM M3MEHEHHS Oa4 MaTepUalIbHBIX ITAPaMETPOB

[] peanu3anusi CMCTEMHO# KOMITbIOTEpHOU nporpammbl APM omnieparopa

[] u3MepeHue TeKyIUX 3HAYCHUIN TApaMETPOB TEXHOJIOTHUECKOTO Mpoliecca

[l Bo3zaelicTBHe Ha OOBEKT YIIPABICHUS TyTEM M3MEHCHHUS SJHEPTeTHUSCKHUX MapaMeTPOB

4. CocraBuble yactu ABHU, Bxoasiue B 30Hy 00CIyKMBaHUS CTPYKTypHOTro noapasaenenuss ABHU

[J TITK, noneBoe oGopymoBanne ABHU, nuHuM CBSA3M, MOMEIICHHUS, 3aKpEIUICHHBIEC 3a MEPCOHAIOM
ABHU

(] nMHUU CBS3U B YACTH JIEKTPOTEXHUYECKOTO 000PYI0BaHHS

[] KOH/EHCAIMOHHBIC U YPABHUTEIILHBIC COCYIBI

[l mepBHYHBIC 3amOpHBIC OPraHbl HAa HMMIYJIBCHBIX JHHHUAX CPEJICTB HM3MEPEHU, aBTOMAaTHU3allMU
TEXHOJIOTUYECKHX 3alIUT, OJIOKUPOBOK

[] HenocpeaCcTBEHHO 3anopHbie opranbl UM

5. CocraBubie yactu ABHU, Bxoadiue B 30Hy 00CIIy’)KUBaHHsI CTPYKTYPHOT'O M0Ipa3iesieHus 1o
anekTpoodopymoBanuto (CI120)

L] mosneBoe 06opyaOBaHUE, IMHUK CBSI3U B YACTH AICKTPOTEXHUUECKOTO 000PYJOBAHNS, 3aKPEILUICHHBIC 32
CIIS0 nomernieHus, B KOTOPHIX pa3menieHo obopynosanne ABHU

nporpamMmmHoO-TexHuueckuit komrieke (I1TK)

nosieBoe obopynoBanre ABHU, nuanu cBsi3u, moMenieHus, 3akperyieHHbIe 3a nepconaiom ABHU
KOH/ICHCALIMOHHBIE U YPAaBHUTEIIBHBIE COCY/IbI

HEMOCPEICTBEHHO 3anopHble opransl MM

6. Buzpl neproguueckoro TeXHMUECKOro 00CIy’)KUBaHUS YCTaHOBIIEHBI 17151 ycTpoiicTB P3A HanpsikeHuem
0,4-750 xB

U IIpOBEpKa IpU HOBOM BKIIOYEHMM (Hajajaka), MEpBbId NPO(UIAKTUYECKUH KOHTPOJIb,
pOo(UIAKTUYECKUHA KOHTPOJIb

] npodunakTuyeckoe BOCCTaHOBIICHUE (PEMOHT), TEXHUYECKOE OOCIY)KUBAHUE IS HPOJJICHUSI CPOKa
CIIy’KObl, TEXHHYECKUN KOHTPOJIb

TECTOBBIM KOHTPOJIb, OIIPOOOBAHNE, TEXHUYECKUNA OCMOTP

ybopka

Jera3anus

IIPO3BOHKA

Jieasparus

7. Llenb TeXHUYECKOTO OOCITYKUBAHUS B [IEPUO/T HOPMAJILHON AKCILTyaTalluy (MEXAy IByMs
BOCCTaHOBJIEHUsIMU) ycTpoiicTB P3A Hanpspkenuem 0,4-750 kB

[l BbIsSBIEHHE W YCTpaHEHHWE BO3HUKIIMX OTKAa30B M W3MEHEHWH IMapaMeTpPOB YCTPOMCTBa C IENbIO
MPEJOTBPAIEHHsI BO3MOXKHBIX OTKa30B (DYHKIIMOHHPOBAHHUS

L] ompeneneHue COOTBETCTBUS KBaTH(PUKAIIMK TIEpCOHAA

L] ompeneneHne HECOOTBETCTBHS KBAIM(UKAIINY ITEPCOHANA

L] ycraHoBieHHe HapyIIEHHI PABUII OXPaHbI TPYyAa

L] ycraHOBJeHHE HapyIIEHHU OIJIATHI TPYAa

8. Anamorosslii curtan Beoja B [IITK ABHU noacrannmii (I1C)

L] mepemennbiii TOk 1 A u 5 A, nepemenHoe Hanpsbkenue: 57,7 B u 100 B, 230 B u 400 B, Toka 4-20 MA
U HanpspkeHus nocrostHHoro toka 0-10 B

yactoTHbIi curdan 2000-4000 '

HaTypaJbHbIE CUTHAJIBI TEpMOIIpeoOpa3oBaTeneil CONpOTUBICHUS

curnan HART

Tok 0 — 10 MA

oogog
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9. Huckpetnsiii curnan Beoga B [ITK ABHU noacranmmii (I1C)

24 B nnu 220 B nocrostHHOTO (BBIIPSAMIIEHHOT0) TOKa, 230 B nepemennoro Toka yactotsl 50 I'rg
gacToTHbIN curHan 2000-4000 I'xg

HaTypaJbHbIE CUTHAJIBI TEPMOIIPE0Opa3oBaTesieii CONPOTUBIICHHS

curain HART

Tok 0 — 10 MA

10.Hudposoii curnan Beoga B [ITK ABHU noncrannuii (I1C)

L] wunTepdeiice ¢pusudeckoro yposus |IEEE 802.3 Ethernet («Butast mapa» u/mim ONTHYECKOE BOJOKHO)
u/umn RS-485 (EIA/TIA-485-A)

yactoTHbIN curHan 2000-4000 I'xg

HaTypaJbHbIE CUTHAJIBI TEPMOIIPeoOpa3oBaTesieii CONPOTHBIICHHS

Hamnpspkenue -1...0...+1 B

ToK 0 — 10 MA

ooogd

oooo

Jst IpoMeKyTOUYHOM aTTecTAlMU:
Bomnpocsr:

1. CocraB TexHOpabOUYEro MPOCKTa aBTOMATU3AIMK TEXHOJIOTHYECKUX MPOIIECCOB MPHU
OJIHOCTAJIUMHOM MPOEKTUPOBAHUMU.

2. W3oOpaxeHue  TEXHOJOTMYECKOTO  OOOpyIOBaHUS W  KOMMYHHUKAIlUd  Ha
¢ynkmonanbHbIX cxemax corjacHo ['OCT 2.784-70.

3. YcnoBuble 0003HaueHHs] W rpadUUeCKHe CUMBOJBI OTEUECTBEHHOI'O CTaHJapTa
I'OCT 21.408-2013 (21.408-93). [TocTpoeHue ycaoBHOIO 0003HAYCHHS TPHOODA.

4. Tlpunnunuansubie anekrpuyeckue cxemsl (I13C). IMopsamok paspadorku [129C.

5. IlyHKTBl ymnpaBieHUsT aBTOMATU3UPOBAHHBIX CHCTEM. HHKEHEPHO-TEXHHYECKHUE
TpeOOBaHUs K MyHKTaM yIpaBICHUS.

6. KomdbopTHbie ycoBUs B MyHKTaX yIPaBICHHUS.

7. Kabemu. Pa3HOBUIHOCTH U MapKH.

8. Omeparopckuii uaTepdeiric. MHEMOCXEMBI.

9. Pexumbl 0OMEHa TaHHBIMU B MPOMBIIUICHHBIX MH(GOPMAIIMOHHO-BBIYMCIUTEIBHBIX
CETSX.

10. Ipomeimnernas cets Foundation-Fieldbus.

11. IIpomeimneHuas cetb Ethernet. Pasnosuanoctu Ethernet.

12. CereBnie apxuTekTyphl. [IInHHAS TOMOIOTHS.

13. CeteBbie apxuTekTypbl. KosbieBasi TOMonorus.

14. Bonokonno-ontuueckue JuHUM cBsizu (BOJIC). ®usnueckue OCHOBBI MeEpegayu
ONTUYECKUX CUTHAJIOB.

15. KoHcTpyK1Msi ONTOBOJIOKOHHOW JIMHUU CBSI3H.

16. Knaccudukanus B3psIBOONIACHBIX 30H B Poccun.

17. Knaccudukanus noxapoornacHbsix 30H B Poccun.

18. Knaccudukanms ra30-BO3IYIIHBIX B3PHIBOOITACHBIX CMECEH.

19. Bua B3pBIBO3AIIUTHI AIEKTPOOOOPYIOBAHUS «B3PHIBOHETIPOHUIIAEMAs 000IOYKAY.

20. Bug B3pBIBO3AMIUTHI AJIEKTPOOOOPYIOBAHUS «UCKpOOe3omacHas dJIeKTpUIecKas
LETbY.

21. bapbepbl HCKPO3ANTUTH HA CTAOMIIUTPOHAX.

22. YcTpoiicTBa MEXKCETEBOTO MHTepdelica: MOBTOPUTEIN, MOCTBI, MapIIPYTU3ATOPHI,
IUTIO3BI.

23. «IloneBoe» obopynoBanne ABHU. VYcrpoiicTBa ranhbBaHUYECKOH pa3BsI3KU M
HOpMaJIN3alli CUTHAJIOB.

24. 3azemiieHHE U 3aHYJICHUE B DJICKTPOYCTAHOBKAX CUCTEM aBToOMaTu3anuu. OCHOBHBIC



MTOHATHSA M0 3aIIUTE JIOAEH OT MOPAKEHHS JIEKTPUIECKUM TOKOM.
25. Annaparypa ynpaBieHHUs U 3aLIUThl CXEM AJIEKTPOIUTAHUS.

Js Tekymero kourpoas TKS:
[Iprimep BONPOCOB HA MPAKTUYECKHUE 3aHATHUSA:
[IpakTueckoe 3ansatue 1:
. [lepeuncaure anroputmsl B AC.
. [osicauTe anroput™bl OOHAPYKEHUS COOBITHI, aHATTN3a CUTYAIIHI.
3. [aiiTe XapakTepUCTUKY aJITOPUTMaM MOJTOTOBKA COBETOB U PEKOMEHAALIMIA.
[IpakTuueckoe 3ansTue 2:
. AJITOPUTMBI TOATOTOBKU U MPUHATHUS PEIIEHUA. AJTOPUTMBI BCIIOMOT'aTENIbHBIE.
. Odopmnenue anroputmoB ABHU.
. Onucanue cxemM U CUMBOJIOB.
[IpakTtuueckoe 3anarue 3:
1. Kakue npaBuiia MpUMEHEHUsI CHMBOJIOB U BBIMOJIHEHUSI CXEM M CUMBOJIOB?
2. Hapucyiite cHMBOJ pa3BETBICHUS.
3. IosicauTe pazpaboTky mporpamMmmHoro obecnedeHust AC.
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IIpumep TecToB:

1. Ilpumepsr mocTpoeHus ycinoBHBIX o0o3HadeHuit mo 'OCT 21-404-85

OTMeThTe NPaBUIIBHBIN OTBET
ABTOMaTHYECKas 3alIUTa U3 CUCTEMbI POTUBOABAPUINHOMN 3aIIUTHI

SOR & & &
Pal <
1) 2] 3] 4] 5] é)

godod
O WN e

Ll6

2. IIpumepsl octpoeHus ycinoBHbIX 0003HaueHui mo 'OCT 21-404-85

OTMeThTEe MPaBUIIBHBINA OTBET
Texnonornueckoe OTKIOYEHHE (BKIIOYCHHE) U3 CUCTEMBI YIIPABJICHUS

OO & g %
K X
1) 2] 3] 4] 5] é)

ododgno
oOUhWN R

3. [Ipumepsl noctpoeHus yciaoBHbIX 00o3HaueHuii mo 'OCT 21-404-85

OTMeThTE MPaBUIIBHBIN OTBET
Perynupyrommii kianaH, OTKpBIBAIOIIMICS MPHU MPEKPAIIEHUH TI0Ia4H BO3TyXa (HOPMAILHO OTKPBITHIN)

SO R & g &
K X
1) 2] 3] 4] 5] é)



Odoodo
OhwWN e
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4. Ilpumeps! mocTpoeHus ycinoBHbIX 00603HaueHunit mo 'OCT 21-404-85

OTMmeTbTE NpaBUIIbHBIN OTBET
Perynupyromuii kianaH, 3akpbIBaroIIUics MPU MPEKPALLEHUH TI0Ja41 BO31yXa (HOPMaJIbHO 3aKPBITHIi)

R O
K X
1) 2] 3] 4] 5] é)

OOo0Oddn
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5. [Tpumepsr moctpoeHust ycnoBHbIX 00o3HaueHmid mo 'OCT 21-404-85

OTMeTbhTe NPaBUIIBHBIN OTBET
VYnpasnsromuit anekrponHeBMarnyeckuit kiamnas (JI1K)

SO & g %
K X
1) 2] 3] 4] 5] é)

dooodd
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6. [Ipumepsl mocTpoenus ycinoBHbIX 0603Hauenwui mo '[OCT 21-408-2013

OTMeThTEe NMPaBUIIBHBINA OTBET
OTcekarenpb ¢ IPUBOAOM (3aMIOPHBINA KIIAITaH )

SO & g &
K X
1) 2] 3] 4] 5] é)

ooodd
CUDNWN R

7. IToctpoenue ycnoBHbIX 0603HaueHuit mo 'OCT 21.408-2013

OTMeThTe NpaBUIBHBIN OTBET

IlepBUYHBI U3MEPUTETBHBIIN NpeoOpa3zoBaTesb (UyBCTBUTEIbHbBIN 3JIEMEHT) [T U3MEPEHUS
TeMIIepaTyphbl, YCTAHOBJICHHBIH [0 MECTY (TEPMOMETP TEPMODIEKTPUIECKUNA, TEPMOMETP COMTPOTUBIICHHS,
TEpMOOAITIOH MAaHOMETPHUECKOTO TEPMOMETPA, AATUUK TUPOMETPA)

O.0.0.6.68 &



8. [loctpoenue ycnoBHbIX 0603HaueHuii mo 'OCT 21.408-2013

OTMeThTe MpaBUIBHBINA OTBET

[lepBUYHBII U3MEPUTETHHBIN PpeoOpa3zoBaTesb (1yBCTBUTEIBHBIHN IEMEHT) JIsl H3MEPEHHS pacxo/a,
yCTaHOBJICHHBIH 10 MecTy (auadparma, coruio, Tpyda BeHTypu, 1aT4uK HHAYKIIMOHHOTO PacXxoaoMepa)

O0.0.0.6.8 &

9. YcraHOBHTE COOTBETCTBHE MEXKTY JIEMEHTAMH T'PYIIIT

J1 3IEeKTpUYECKUX MTPOBOJOK B CUCTEMAaX KOHTPOJIS M aBTOMAaTU3alluU IPUMEHSIOT IPYIIbI Kabenei

CHJIOBBIE Kabenn JUIS LIeTIed TUTaHUS CUJIOBBIX U OCBETUTEJIBHBIX YCTAHOBOK Ha PAa3INYHbIC
HaNpsHKSHUS

KOHTpPOJIbHBIE Ka0enu /s Lenel KOHTPOJIs M CUrHAIM3aluy Ha HanpsbkeHue 660 B nepeMeHnHoro Toka
niu 1o 1000 B nocrostHHOTO TOKA

Ka0ely yrnpaBiIeHUs JUIS LIeTled AUCTaHIIMOHHOTO ¥ aBTOMAaTHYECKOI0 yIIPaBIeHUs ISl CHTHAJIOB MaJloi
MOIITHOCTH HanpspkeHueM 110 250 B nepemenHoro toka (yactota 1o 1000 ') unmu
MIOCTOSIHHBIM HamnpsbkeHueM 1o 350 B

Ka0elnu MOHTaKHbIE JUI MEXITPUOOPHOTO0 MOHTaXKa CPEICTB aBTOMAaTHU3alMK ITpHU HarnpsikeHuu 10 S00
B nepemennoro toka (uactora o 400 I'r) wum no 750 B mocTosiHHOTO TOKA

10. YcraHOBUTE COOTBETCTBHE MEXKTY SJIEMEHTAMHU TPYIIIT
[TpoBoaa u kabenu /ISt MPOKJIAIKUA B CHCTEMaX KOHTPOJISI U aBTOMATH3AIUN

KPBb KOHTPOJIbHBIN KaOelb ¢ MEAHBIMH JKUJIaMH, U30JISILIMSI U3 pe3uHbl, 06oouka u3 [I1BX
MJIaCTUKATa, OPOHS M3 ABYX CTAIBHBIX JICHT, HAPY>KHBINA TTOKPOB

KPCT KOHTPOJIHHBINA KaOeIb ¢ METHBIMH JKUJIAMHU, U30JISIUS U3 PE3UHBI, 000JI0YKa U3 CBUHIIA

CM50-6 YETBIPEXBOJIOKOHHBIN ONITHYECKHUI KaOeIb

AlIB MPOBOJI C ATIOMUHHUEBOM >kuJioi ¢ nmomuBuHUIXIopuanoi (ITBX) nzonsuueit

[1B1 MPOBOJI ¢ METHOM k0¥ ¢ momuBuHIIXIOpUaHON (ITBX) m3omsammeit

AITPTO MPOBO/I C PE3UHOBOM M30JIALIMEN C aTFOMUHUEBOM JKUJIOW B OIUIETKE W3
XJIOTIOYaTOOYMaXKHOM MPSKHU MPONUTAHHON MPOTUBOTHUIIOCTHBIM COCTaBOM

ITPTO MIPOBOJI C PE3MHOBOM M3OJISAIUEH ¢ MEAHOM XKHUJIOW B OTIJIETKE U3 XJIOMOYaTOOyMaKHOM
MPSKU TPONUTAHHON TPOTUBOTHUIOCTHBIM COCTaBOM

AKPBI'D KOHTPOJIbHBIN Ka0eJIb C ATIOMUHUEBBIMU KUJIAMH, H30JISIIIUS U3 PE3UHBI, OOLITUN dKpaH U3
¢dhonwru, o6osouka u3 [I1BX mnacrukara

KPBID KOHTPOJIbHBIN KaOeIb ¢ METHBIMH JKUJIAMH, U30JISIUS U3 PE3UHBI, 00N dKpaH U3 (Pobry,
obonouka u3 [1BX mactukara

AKPBb KOHTp. Ka0elb C aIFOMUHUEBBIMU KUJIAMH, U30JIAINS U3 PE3rHBI, 000s104Ka u3 [IBX

IJIaCTHKarTa, 6pOH$I N3 IBYX CTAJIbHBIX JICHT, Hapy>KHBII>i IIOKpPOB

Jas Tekyero koutposs TK6:
[Ipumep BOIIPOCOB HA MPAKTUYECKUE 3aHATHUSA:
[IpakTnueckoe 3auarue 1:
1. HazoBuTe cTaHaapThl, ONPEAESIONINE COCTaB, OOBEM U COJIEPKAHUE TPOEKTOB
aBTOMAaTHU3allHH.
2. HazoBute ctaguu npoeKTUpOoBaHUS HHPOPMAITMOHHO-YITPABIISIONIUX CHCTEM.
3. Kakue stansl cogepKuT cTaausi mpoeKkTupoBaHus « TexHudeckoe 3aganue?
[IpakTtrueckoe 3ansTue 2:
1. TlosicauTe paboThl Ha sTane «Pa3paboTka u yrBepxkaeHue TeXHUYECKOoro 3aJjaHus Ha
coznanue ABHW».
2. Kem ytBepxkaaetcs «Texandaeckoe 3amanue»?
3. KakoBsl mpaBuia opopmieHus: « TeXHUUECKOTOo 3adaHUsI»?
[TpakTrueckoe 3ansaTue 3:
4. Kakue npaBujia IPUMEHEHUS! CUMBOJIOB U BBITIOJIHEHHS] CXEM U CUMBOJIOB?
5. Hapucyiite cuMBOI pa3BeTBICHUS.



6. [osicuuTe pazpaboTky nporpamMmmHoro odecrneuenuss AC.

ITpumep TecToB:
1. ®ynkumu u 3anaun SCADA-makera

[l oOpaboTKa TaHHBIX B PSKHME PEaIbHOTO BPEMEHU

L] oOMeH JaHHBIMH C Pa3JIMYHBIX YCTPOMCTB CBSI3U C 0OBEKTOM YIIPABJICHUS

L peanuzamms SCADA HMI — yenoseko-maninaHoro uHTepdeiica ¢ otodpakernem uHpopmaimu Ha [1K
WM OTIEPATOPCKUX MaHEISX

[ BozaelicTBHE Ha OOBEKT YIIPABICHHUS ITyTEM M3MEHEHHS M0a4 MaTepUaAIIbHBIX ITAPaMETPOB

[] peanu3anusi CMCTEMHO# KOMITbIOTEpHOU nporpammbl APM onieparopa

L] u3MepeHue TeKyIUX 3HAYCHUH TapaMETPOB TEXHOJIOTHYECKOTO Mpoliecca

L] BozaelicTBHE Ha OOBEKT YIIPABICHHUS ITyTEM H3MECHEHHSI SHEPreTUIECKUX TaPaMETPOB

2. CocraBubie yactn ABHU, Bxoasiue B 30Hy 00CITyXKHUBaHHS CTPYKTYpHOTO noapazaeneans ABHU

[J TIITK, noneBoe oGopymoBanne ABHU, nuHuM CBSA3M, MOMEIICHHUS, 3aKpEIUICHHBIC 3a MEPCOHATIOM
ABHU

(] nMHUM CBS3M B YaCTH JIEKTPOTEXHUUECKOTO 000PYIOBAHUS

[] KOHJEHCAIMOHHBIC U YPAaBHUTEIILHBIC COCYIbI

[l mepBHYHBIC 3amOpHBIC OPraHbl HAa MMIYJIbCHBIX JHHUSAX CPEJCTB H3MEPEHHid, aBTOMATH3alMU
TEXHOJIOTUYECKHX 3alUT, OJIOKUPOBOK

L] HenocpeaCcTBEHHO 3amopHbie opranbl UM

3. Bugpl meproquaeckoro TeXHHUECKOTo 00CTy)KUBaHUST YCTAHOBJICHBI [T yCTpOoHCTB P3A HampsokeHreM
0,4-750 kB

[ MpOBEpPKa TMPH HOBOM BKJIIOYCHUH (HaAmaaka), TEpBBIM MPO(UIAKTHUECKHI  KOHTPOJIb,
MpOPUIAKTUYECKUI KOHTPOIIh

] mpodumakTHuecKkoe BOCCTAHOBICHHE (PEMOHT), TEXHHYECKOE OOCITy)KHMBaHHME I MPOJJICHUS CPOKa
CITY>KOBI, TEXHUYECKUN KOHTPOJIb

TE€CTOBBIN KOHTPOJIb, ONIPOOOBAHKE, TEXHUYECKUN OCMOTP

ybopka

nerazanus

MIPO3BOHKA

neasparus

ooodd

4. Ienb TEXHUUECKOTO OOCITY>KUBAHUS B IIEPHOJ HOPMAITBHOM IKCIUTyaTauu (MEKIY IBYMSI
BOCCTaHOBJIEHUsIMH) ycTpoicTB P3A Hamnpsikenuem 0,4-750 kB

L] BbIsSBIICHHME M YCTPAaHCHHE BO3HUKIIMX OTKAa30B W M3MEHEHUH MapaMeTpOB YCTPOWCTBA C IIEIIBIO
MPEIOTBPAILCHHSI BOBMOXKHBIX OTKa30B (DYHKIIHOHUPOBAHHS

L] ompeneneHre COOTBETCTBUS KBaTH(PHUKALINY TIEPCOHAIIA

L] ompeneneHre HECOOTBETCTBUS KBAIM(DUKAIIUH TIEpCOHATIA

L] ycTaHOBJICHHE HAPYILICHU MPABUII OXPaHbI TPy/Ia

L] ycTaHOBJICHUE HAPYILICHUI OIUIATHI TPy

5. Ananorossiii curtan Beoja B [ITK ABHU noacrannmii (I1C)

L] mepemennbiii TOk 1 A u 5 A, nepemenHoe Hanpspkenue: 57,7 B u 100 B, 230 B u 400 B, Toka 4-20 MA
W HampspKeHus moctosiHHoro Toka 0-10 B

[ gacrornsiii curaan 2000-4000 I'g

L] HaTypaJibHbIC CUTHAJIBI TEPMOTIPEOOpa30BaTEIICH COMPOTUBIICHUS

] curnan HART

] tok 0 — 10 MA

6. Huckpetnsiii curnan Beoaa B [ITK ABHU noacrannwmii (I1C)

L] 24 B wmm 220 B nocrostHHOTO (BBIIPsIMIIEHHOTO) TOKa, 230 B mepemenHoro Toka yactotsl 50 '
L] wacrorusit curnan 2000-4000 I'iy

[l HaTypaJbHBIC CUTHAJIBI TEPMONPEOOpa3oBaTeiell CONPOTHUBICHHS



] curman HART
] toxk 0 — 10 MA

7. Lludposoii curnan Beoja B [ITK ABHU noxacranumii (I1C)

L1 wunTepdeiice ¢pusuueckoro ypopus |IEEE 802.3 Ethernet («Butas mapa» u/mim ONTHYECKOE BOJIOKHO)
n/umn RS-485 (EIA/TIA-485-A)

yactoTHbIN curHan 2000-4000 I'xg

HaTypaJbHbBIE CUTHAJIBI TEPMOIIPE0Opa3oBaTeseii CONPOTHBIICHHS

Hamnpspkenue -1...0...+1 B

Tok 0 — 10 MA

oood

8. TpeboBaHwms 10 MOTrpenTHOCTH (HeonpeaeIeHHOCTH nHpopmanun) kanaiaos Beoaa (YCO) IITK ABHU
TOC, nomonHUTENBHAS TOTPEITHOCTH PH BBOJIE HHPOpMAIUN

L] ne 6omaee 0,15% ot miKasbl A1 YHU(PHUIIMPOBAHHBIX CUTHAJIOB TOKA U HanpspkeHust, 0,2% OT mIKaJIbI JUTst
CHTHAJIOB OT TEPMOTIAp M TEPMOMETPOB COMTPOTHBIICHHHA

L] ne menee 0,5% OT IIKaIbI TOKA ¥ HATPSKCHHSI

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

L] ne Oonee 1% OT mIKaJIbI TOKA M HAMPSDKEHUS

L] He Oonee 5% OT MIKAJIbI TOKA M HAMPSDKEHUS

9. BeposiTHBIE TPUYMHBI aBAPUITHBIX CUTYallWi TIPH OTCYTCTBHU aHAJIOTOBOTO CHT'HAJIa Ha MHEMOKaIpe (B
XKypHaJie COOBITHI)

0TKa3 NePBUYHOTO U3MepuTenbHoro npeodpaszosarens (UI1), orcyrcrBue Hanpsixenus nuranus WUI1
Hapymenue auauu cBszu Ul ¢ YCO, otkaz YCO, neucnpasHocts [ITK ABHU

0TKa3 IpOrpaMMHOTr0 0OecreyeHs MOHUTOpa

oTka3 Oioka nuranus APM

KOPOTKO€E 3aMBIKaHHE HA 3€MJII0 CUCTEMBI €INHOTO BPEMEHU

ooggg

10. MeTposoruueckue xapakTepuCcTHKU n3mMepuTenbHbiXx kaHanoB (MK) ABHU onpenensitores

0 KJIaCCOM TOYHOCTH (OCHOBHOHM MOTPENIHOCTH) MHOTO(QYHKIIMOHAIBHBIX HM3MEPHUTEIBHBIX
npeobpazoareneri (MUII) (tepmunanoB ABHU), compoTuBieHnEeM M HArpy3kod BTOPHYHBIX IIETEH OT
TpaHc(hOpMaTOPOB TOKA U TPAaHC(HOPMATOPOB HANPSKEHUS JI0 U3MEPHUTEIBHBIX MPeo0pa3oBaTelei

rOJIOM M3TOTOBJICHUS U3MEPUTEIILHBIX MTPeoOpa3zoBareseii

WHTEPBAJIIOM ITOBEPKU W3MEPUTENBHBIX MPE0Opa3oBaTeeii

[IEHOH U3MEPUTEIBHBIX ITpeoOpa3oBaTeieit

MECTOPAIOJIOKEHHSI U3MEPHUTENBHBIX MPEOOpazoBaTeIei

s tekymero kourposst TK7:
[Tpumep BOMIPOCOB HA MMPAKTUYECKHUE 3aHATHUSA:
[IpakTnueckoe 3auarue 1:
TpebGoBanus K cofep>KaHUIO TOKYMEHTOB MO OOIIECUCTEMHBIM PEIICHUSIM.
TpeOGoBaHuUs K MOSCHUTEIHLHOM 3aMTUCKHA K 9CKU3HOMY M TEXHUUYECKOMY MPOEKTaM.
3. Odopmnenue cxembl (YHKIIMOHATHEHOW CTPYKTYPHI.
[IpakTrueckoe 3ansTue 2:
1. TpeboBaHusi K COAECPKAaHUIO JOKYMEHTOB C pPEHICHUSMU TI0 OPraHU3alMOHHOMY
00eCrneUeHuIO.
2. TpeOoBanusi K COACPKAHUIO JOKYMEHTOB C pEHICHUSMH TI0 TEXHUYECKOMY
00eCneUeHHIO.
3. OnuncaHre KOMITJIEKCa TEXHUYECKUX CPEJICTB.
[IpakTueckoe 3anaTue 3:
1. ConmeprkaHrie TOKYMEHTOB, pa3padaThIBAEMbIX HA IPEAMPOCKTHBIX CTATUSIX.
2. ConmepxaHue OpraHU3aIMOHHO-PACTIOPSIUTEIHLHBIX JOKYMEHTOB.
3. [Ipukasbl, MPOTOKONIBI. AKTHI 3aBEPIICHUS U TPUEMKH B OMBITHYIO SKCTUTYaTaIHUIO.
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[Ipumep TecTOB:



1. CoGpITHE, TOCTIE TIOSBICHUS! KOTOPOT'O, BHIXOIHBIE XapAKTEPHUCTHKN CUCTEMBbI BBIXOIT 3a IOMYCTUMBbIE
TpeJienbl.
L] mexaHu3M OTKa3a
OTKa3
KpUTEPHUH OTKa3a
MPU3HAK 0TKa3a
. Kimaccudukarms oTka3oB 1o BO3MOKHOCTH MPOTHO3UPOBAHUS MECTA BOSHUKHOBEHHS
3aKOHOMEPHBIE U CITy4aiiHbIe
HE3aBUCHUMBIE 1 3aBUCHMBIE
BHE3AITHBIC U TTOCTETICHHBIC
KOHCTPYKTHBHBIE, TEXHOJIOTHUECKUE M DKCILTyaTallMOHHBIE.
Kiaccudukarys 0Tka3oB 1o B3aUMOCBS3H MEXITY COOOM.
3aKOHOMEPHBIE U CITy4aiiHbIE
HE3aBUCHUMBIE 1 3aBUCHMBIE
BHE3AITHBIC U TTOCTETICHHBIE.
KOHCTPYKTHBHBIE, TEXHOJIOTHUECKUE 1
Kiaccugukarms 0TKa30B 10 XapakTepy Mpoliecca BO3HUKHOBEHUSL.
AKCIUTyaTallMOHHBIE
3aKOHOMEPHBIE U CITyJaiiHbIE
HE3aBUCHUMBIC 1 3aBUCHMBIE
BHE3AITHBIC U ITOCTETICHHBIE.
. Kimaccugmkaryst 0Tka3oB 1o XxapakTepy mporiecca BOSHUKHOBEHHSI.
3aKOHOMEPHBIE U CITyJaiiHbIe
HE3aBHUCHUMBIC 1 3aBUCHMBIE
BHE3AITHBIC U TTOCTETICHHBIE.
KOHCTPYKTHBHBIE, TEXHOJIOTUUECKHE U IKCILTYaTaI[IOHHbIE
Knaccuguxkarys 0Tka3oB 1Mo NIpUYMHE BOSHUKHOBEHHSI.
3aKOHOMEPHBIE U CITydaiiHbIE
HE3aBHCHMBbIC 1 3aBUCHMBIC
BHE3AITHbIC U TTOCTEIICHHBIE
KOHCTPYKTHBHBIE, TEXHOJIOTHYECKHE 1 AKCILTYaTAIlMOHHBIC
Knaccugukarys 0Tka3oB 10 BpeMEHH CYIIECTBOBAHHS.
3aKOHOMEPHBIE U CITyJaliHbIe
HE3aBHCHMBbIC 1 3aBUCHMBIC
OKOHYATeJIbHBIE, BPEMEHHBIE 1 ITePeMEKAIOIITHECS
KOHCTPYKTHBHBIE, TEXHOJIOTHYECKHE U IKCIUTyaTal[HOHHBIE.
. Ha xakom 3tarie >KW3HEHHOTO IIMKJIa CHCTEMBI OTKa3bl BO3HUKAOT 110 CXEMHBIM M KOHCTPYKTHBHBIM
Mnpu4IuHaM?
L] mpoektupoBaHHe
] mpou3BOJICTBO
L] skcrutyaranus
U yrunmmzanmsi.
10. Ha xakoM 3Tare >KM3HEeHHOTO IIMKJIa CHCTEMbI OTKa3bl BOZHHKAIOT I10 IIPUYHHAM HEI0OPOKaYeCTBEHHOTO
ChIpbs U NotyadpukaToB?
L] mpoekTupoBaHue
L] mpown3BoaCTBO
L] skcrutyaranus
L] yrunmzanmsi.
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s Tekyero koutposs TKS:

[Tpumep BONPOCOB HA MPAKTUUECKUE 3aHSATHUS:

[IpakTrueckoe 3anarue 1:
1. HeoOxo1uMOCTh yrpaBieHUs: IPOCKTaMHU.
2. B3auMocCBs3b ynpaBieHUs MPOEKTaMU U YIIPaBICHUS UHBECTULIMSIMU.
3. Texnonorun ynpaBieHHs.



[IpakTuueckoe 3ansiTue 2:
1. Knaccudukanus 0a30BbIX MOHATUN YIPABICHUS MPOEKTAMHU.
2. Ilpumep nenu u cTpaTteruu npoekra. Pe3ynpraT mpoexTa.
3. Y4acTHHUKHM ITPOEKTA.
[Ipaktuueckoe 3anarue 3:
1. Pa3paboTKka KOHIIENIIUH MPOEKTA.
2. llpenBaputenbHas mpopaboTKa WeNed W 3aJay MPOeKTa M aHalIM3 OCYLIECTBUMOCTH
MIPOEKTA.
3. XonaraifcTBO (IeKi1apaiusi) O HAMEPEHUSX.
[IpakTuueckoe 3anstue 4:
1. HauanbHas ¢aza npoekra.
2. IlpeAMHBECTUIIMOHHBIE UCCIEAOBAHMSL.
3. TeXHUKO-3KOHOMHUYECKOE 00OCHOBaHUE (MPOEKT) CTPOUTENBCTBA. bru3Hec-TIaH.

ITIpumep TecToB:

1. O0oOu1eHHast XapaKTepUCTHKA JaHHOTO THUIA CPEACTB U3MEPEHU, OTpaXKarollasi ypoBeHb UX TOUHOCTH,
BbIpakaeMasl IpeesaMy JOMYCKAeMOl OCHOBHOM W JOIOJHUTEIBHON MOTPENIHOCTH, a TaKXKe JPYTUMH
XapaKTePUCTUKAMH, BIUSIONIMMA Ha TOUHOCTb.

L] Kmacc TounocTtH

L] Jlomyckaemasi OCHOBHasI TOTPEITHOCTb

(] YyBCTBUTEIBHOCTH

[ Paspemaromasi ClocOOHOCTh

L] Craruyeckasi XapakTepUCTHKA

2. HanMeHblllee 3HaY€HUE N3MEPSIEMOI BEIMYMHBI, CIOCOOHOE BbI3BaTh Malleiilliee N3MEHEHUE TIOKAa3aHUs
U3MEPUTENBHOrO MprOopa Ha3bIBaeTCA

M moporom 4yBCTBUTEIBHOCTH

L] pasperaroneii crrocoOHOCTBIO

[l 4yBCTBHTEIBHOCTHIO

(] BOCIIPHUMYHBOCTHIO

3. OyHKIMOHATbHAS 3aBUCUMOCTb MEXJly BBIXOJHBIM CUIHAJIOM (IIepeMelIeHHEeM yKa3aTess npubopa) u
BXOJHOH BEJIMYMHON B YCTAaHOBUBIIEMCS DPEXHME, BblpakaeMas B aHAJUTUYECKOM WINM TpapuuecKon
(dopme K B Bujie TaOIMIIbI Ha3bIBACTCA

yYpaBHEHHUEM H3MEpPEHMUsI

(] ypaBHeHHEM IIKabI IPHOOpPA

[] crarudeckoii XxapaKTepUCTUKOM

L] rpagynpoBOYHOHN XapaKTEPUCTHKON

U

U

4

O

IpayHpOBOYHBIM rpadukom
IpagyupoOBOYHOM TabmuIei
OOnacTe 3HAYCHWH BEIMYMHBI B TpeleiaX KOTOPOW HOPMHPOBAHBI JIOMYCKAEMbIC IPEICIbI
MOTPEIIHOCTH CPEICTBA U3MEPEHUIA.
L] JluamazoHoMm
1 O6nacteio
L1 HMuTepBanom
U T'panunamu
5. Merton wuccienoBaHus, 3aKIIOYAIONIMKCA B 3aMEHE W3Y4YCHHs OJHOTO SBJICHUS JpyruMm OoJee
JOCTYITHBIM ¥ HMEIOIIMM C TIEPBBIM OJJMHAKOBOEC MATEMAaTUYECKOE OMTUCAHNE HAa3bIBACTCS
] meromom aHagoruii
L] auckpeTHBIi
L[] Henmoxoxuit
L] mpsimMoii
6. Mojenp HCCIeIyeMO CHUCTEMBbI, BBINIOJHEHHAs B BHJIE AJICKTPHUUSCKHX IETeH, COCTaBICHHBIX W3
PE3UCTOPOB HA3BIBAIOT
] R-cerkoit
L1 C-cerkoii



L] P-cerkoii

L] MupopManroHHO# CETKO

7. DKCHEpUMEHT, IPU KOTOPOM YCJIOBHS KaXKJIOTO OIbITA PErHCTPUPYIOTCS HCCIEIOBATEIEM, HO HE
YCTaHaBJIMBAIOTCS HA3bIBACTCS

[l aKTUBHBIM SKCIEPHUMEHTOM

(] maccHBHBIM 3KCIIEPUMEHTOM

L] 4YMCICHHBIM 3KCIEPUMEHTOM

[] 0a30BBIM KCIIEPUMEHTOM

8.5IBneHust pa3nMYHON (M3WYECKON MPHUPOJBI, HMEIOMIME OIMHAKOBOE MAaTeMaTHUECKOe OIMCAHUE
Ha3bIBAIOT

] MaeHTUYHBIMHU

(] oauHaKOBBIMHU

L] cpaBHUBBIMU

[] aHagOrHYHBIMHU

9. MaremMaTHYECKIM SKCIIEPUMEHTOM Ha3bIBAIOT

L] DkcrmepuMeHT, IPOBOAUMBII C TIPUBJICYEHHEM OOJIBIIOTO0 00beMa paboT CBS3aHHBIX C MATEMAaTHYECKOW
00paboTKO pe3ynbTaToOB

L] DkcrnepuMeHT, MPOBOMMBIN C MTPUBICYCHUEM MaTEMAaTHUYECKIX METO/IOB TIAHUPOBAHUS

] Teopernyeckoe MUCCIENOBAHUE SIBJICHUS ITYyTEM YHCICHHOTO PEIICHUS er0 MaTeMaTHYeCKOW MOJICTH C
oMo 9BM

[ MBbICIEHHBIH IKCTIEPUMEHT

10. CKOTbKO OCHOBHBIX ATAIIOB BKIIIOYAET B C€0 MAaTEMaTHIECKUH SKCIIEPUMEHT

~OO0000
ORwWN e

1.
PaccraBbTe 10 IOPSIKY UX MPOBEJACHHS OCHOBHBIC 3TAIThl MATEMAaTHYECKOTO SKCIIEPHUMEHTA
1. Pa3paboTka MaTeMaTHYECKOI MOJIECTH SIBJICHUS
2 Pa3zpaboTka anroput™a U IporpaMMbl METOJIa PEIICHHSI MATEMaTUICCKOW MO JICITH.
3. [IpoBeneHue pacyeTos.
4 AHaJN3 MOJYYCHHBIX PE3YJIbTATOB.

J1st MpoOMeKyTOYHOM aTTecTAlMU:

Bomnpocsr:
1. TloHATHE «IPOEKT», OTIUYUTEIbHBIC YEPTHl IPOEKTA, OOBEKTHI U3yUYECHUS TUCIUTUTHHBI
«IIpoekTHass JEATeNbHOCTh MpPU MPOCKTUPOBAHUM CHUCTEM YIPABICHUS», OCHOBHBIE
MpeAMEThI UCCIEA0BAHUS.
2. WHCTpYMEHTBHI M METOJbl YIpPaBJICHHS NPOEKTaMH, OCHOBHBIC JTambl W 0a30BBIC
AJIEMEHTHI YIPABICHUS TPOCKTAMH.
VY4acTHUKU POEKTA, AaKTUBHBIE U MTACCUBHBIE YYACTHUKHU JF000T0 MPOEKTa, IPUMEPBI.
KuzneHHbIN IUKI U (a3bl )KU3HEHHOTO HKKIa npoekta ABHU.
OcHoBHbIE (DYHKIIUU U TTOJICUCTEMBI YIIPABICHUS TPOECKTOM.
OCHOBHbBIE MTPONECCHI U ATAMbI YIIPABICHUS COAEPKaHUEM ITPOCKTA.
[Ipo1iecch! ynpaBiieHHs TPOIOTKUTEILHOCTHIO (BpEMEHEM ) TPOEKTA.
VYrpaBneHre CTOUMOCThIO, KAUECTBOM MEPCOHAIOM MPOEKTA.
VYnpasnenue pecypcamu, nHQopMaleil, KOMMYHHKALUSIMU U PUCKAMU TTPOEKTA.
10 OO0uue NpUHIMUIBL MOCTPOCHUS OPraHU3AlMOHHON CTPYKTYphl YIPaBICHUS, THUIIbI
CTPYKTYp yIpaBJ€HUS, MIPUMEHEHUE.
11. Tunbl CIOXKHBIX OPTraHU3AIMOHHBIX CTPYKTYP YIPABJICHUS IPOEKTOM.
12. ®yukuroHaNbHAS CTPYKTYpa YNPABICHUS MPOSKTHON JesTenbHOCThIO. [locpennuku B
(YHKIMOHANIBHBIX CTPYKTYpPaX, BOSHUKHOBEHHUE MOTPEOHOCTH B MOCPEIHUKAX.
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13. Komanna npoekTa, KOMaH/a yIpaBieHUs! TIPOEKTOM, TEPCOHANTBHBIE COCTABBI.

14. aummanu3anus npoeKTa, 1Mejib, OCHOBHBIC ATAlbl, HCXOAHAsI HH(POpMAIIUs, CPEICTBA
IPOLEAYPHI UCTIOIB3YyEeMbIE IS POIECCa NHUITHATA3AIIHH.

15. U3nanue npukasza o Hayasie padOT MO MPOEKTY, YUeT HEOOXOAUMBIX TPEOOBAHUIA.

16. JlomymieHnusi, orpaHu4YeHuUs U (HOpPMAIIbHBIE Pe3yIbTaThl HHAIHATA3AINH MPOEKTA.

17. OcHoBHBIE  (haKTOpBI, KOTOpPbIE MOTYT TPHUBECTH K TOSBICHUIO IPOEKTOB,
Pa3HOBHIHOCTH.

18. llenb u coxepkaHWe, MaKCUMaJbHBIH O00BEM  MPOEKTHOM  3asBKH, JIMIIO
MOJIMTMCHIBAOIIEE PE3YTBTAT OLCHKU MPOEKTa B IPOSKTHOM 3asiBKE.

19. Jlexnapanys 0 HAMEPEHUSIX, COJEpKaHUE.

20. Onpenenenne NPUOPUTETHOCTU MPOEKTOB, METO/AbI 1 OCHOBHBIE KPUTEPUU TIPU OTOOpE
POEKTOB.

21. IIpoeKTHBIN aHAIKM3, BUABI IPOSKTHOTO aHAIM3a, MPOIeAypa PaHKUPOBAHUS MTPOCKTOB,
BO3MOXXHBIC IPUIMHBI OTKJIOHCHHS TIPOEKTA.

22. Texnuko-skoHoMHuueckoe obocHoBanue (TDO) mpoekra, 1eab €ro COCTaBJICHUS,
paznenbl, 00s3aTeNbHble YCI0BUSl coOmoaeHus npu paspadorke TOO, aBTOpCTBO, ciaydau
obsi3atenbHOCTH pazpadbotku TIO.

23. YcraB TIpoeKTa, e, SJIEMEHThI, OCHOBOIIOJIAraoIie JOKYMEHTHI Pa3paOOTKH yCTaBa
MPOEKTa, KEM TOIICHIBAETCS YCTaB MPOEKTa, OTIMYNE OT MPOSKTHOM 3asBKH.

24. IInaHupoBaHWE TMPOEKTa, OCHOBHAS IIeNb, pelIacMble 3aJa4d, WCXOIHBIC JaHHBIC,
pe3yNIbTaThl IUIAHUPOBAHUS TPOCKTA, OPTaHM3aIlUU, JOMYIICHHbIC K BBITIOJHCHHUIO
POEKTHBIX pabOTHI.

25. OCHOBHBIE U BCTIOMOTaTEJIbHBIE BHU/IbI INTAHUPOBAHUS MPOEKTA, YPOBHH TIIIAHUPOBAHMS,
MOCJIEIOBATENIbHOCTh IIaroB TUIAHUPOBAHUSA, TUIUYHBIE OIIMOKM BO3MOXHBIE B XO€
TUTAHUPOBAHUS MTPOEKTA?

26. CTpyKTypHu3alus IpOeKTa, UHCTPYMEHTBI CTPYKTYpU3AlMH MpOeKTa, (OCHOBAHMS IS
JIEKOMIIO3HUIINHN ).

27. IIpyHIMIIBI TIOCTPOSHUSI CMEIIAHHBIX CTPYKTYp pa30oueHus padboT, peKOMEeHAAIUU MPH
KOAMPOBAHUU PA0OOT, TMOCIEIOBATEIBPHOCTh W TMpaBWia MPU TOCTPOCHHUH CTPYKTYpPbI
pazouenHus pador.

28. IIpuBs3ka cereBoro rpaduka K KajJeH1apro, ceTeBas MaTPHUIIa, MPaBUIa TOCTPOCHUSI.

29. Pecypc, TUIIBI pecypcoB, OCHOBHBIE MTPOIIECCHI YIIPABICHUS PECYPCAMHU.

30. broker mpoekTa, BUABI OIOIKETOB MPOEKTOB, MPOCKTHOE (PUHAHCHUpPOBAHME, CTAIHH,
croco0bl PUHAHCHUPOBAHUS MMPOESKTOB, BUIBI HICTOYHUKOB (PMHAHCUPOBAHUS.

31. Topru, BUABI TOPTOB, UX CYIIHOCTh, IPUMEPHI MPEIMETa TOPTOB, YIACTHHUKUA TOPTOB U
uX (QyHKIIUU B TIPOIIECCE TOPTOB.

32. [lonsiTue «I10rOBOP» (KKOHTPAKT»), CIOCOOBI OOecredeHus: 00s3aTENbCTB, CTPYKTypa
JIOTOBOpA, €r0 YacTH, BUJIbI KOHTPAKTOB, OCHOBHBIC ATAIbl KU3HCHHOTO ITUKJIA KOHTPAKTa,
YCIIOBHS IOTOBOPa, COOII0IaeMbIE B MPOIIECCE NCTIOTHEHHSI I0TOBOPA.

33. KoppekTupoBka MCHOJHEHUS MPOEKTa, BO3MOXKHBIE KOPPEKTHPYEMBIC DSJIEMEHTHI
MPOEKTa, MOAU(MUIIMPOBAHHBIN TJIAH MTPOCKTA.

34. Pucku mpoekTa, YKOHOMHYECKHE pPe3yJbTaThl, YIPABJICHHE PUCKAMH B Pa3HbIX (azax
’KU3HEHHOTO ITUKIIA.

35. MeTopl MUHUMU3AINHN PUCKOB.

36. 3aKOHYEHHOCTh TMPOEKTa, MPUYUHBI 3aBEPIICHHOCTH MPOEKTa, OCHOBHBIC BHU/IbI
JESTEIHPHOCTH B TIPOIECCE 3aBEPIICHUS MPOEKTa, TOKYMEHTAIHS, TIpeIcTaBisgeMas pabodeit
KOMHCCHUU (3aKa3UMKY) UCTIOJIHUTEIb, PEIBSBIISISA K MPUEMKE OOBEKT.

37. Bunmbl  meSITeNTbHOCTH B TIPOIECCE 3aBEpIICHUS MPOCKTa, TMOPSAOK TMPUEMKHU



CTPOUTENBHBIX PadoT.
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