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1. Heab, 3a1a4u ¥ IJIAHUPYEMbIe pPe3yJbTaTbl 00y4eHHs 10 JMCUHUILINHE

Llenpt0  NHUCUMIIMHBI ~ SIBISETCA  O3HAKOMIICHME  CTYAEHTOB C  OCHOBaMH
ABTOMAaTU3UPOBAHHBIX  MH(POPMALMOHHO-YNPABISAIOMIUX  CUCTEM  TEXHOJIOTMYECKUX
MPOLIECCOB M NPOU3BOJCTB, OBJIAJECHUE HUMH METOAAMH IMOCTPOEHUS (PYHKIIMOHAIBHBIX
YCTPOMCTB M CHUCTEM KOHTPOJIS, PETYyJIMPOBAaHUS M YIPABICHHUS TEXHOJIOTMYECKHUMHU
0o0BEKTaMM M CHUCTEMaMH, MPUOOPETEHHE CTYACHTAMH HABBIKOB IO MPOECKTUPOBAHUIO
CUCTEM aBTOMATHU3AI[MHU, U3yUYEHUE OCHOB MPOEKTUPOBAHUS aBTOMATU3UPOBAHHBIX CUCTEM,
METO/IOB MPOEKTUPOBAHUS KOMIIOHEHTOB aBTOMAaTHU3MPOBAHHBIX CHCTEM, MPUOOpETEHHE
3HAHMM U HAaBBIKOB B NMPUMEHEHHUM Ha MPAKTUKE aNMapaTHbIX U MPOrpaMMHBIX CPEACTB,
HEO0OXOIUMBIX JIJIsl TPO(EeCCHOHATBHOM 1eITENbHOCTH.

3alayaMu AUCIUIUIUHBI SBJISIOTCS:
- (hopmupoBaHMe 3HAHUI O MPOSKTUPOBAHUM ABTOMATU3UPOBAHHBIX WH(OPMAIITUOHHO-
YIPABISIOMINX CUCTEM;
- opmupoBaHre 3HaHWI O cCUCTEMax CTaHIAPTOB B 00JIACTU MPOECKTHUPOBAHMUS
aBTOMAaTU3UPOBAHHBIX CUCTEM;
KoMnereHnuuu n uHAMKAaTOpHl, hOopMHpyeMbIe Y 00yHarOIIMXCS
Kon u HaumeHoBaHUE KOMIIETEHIIUU Kojn n HaumeHoBaHWE WHAMKATOpa
[1K-4.1. Cnocoben HaCcTpanBaTh
YIPAaBIISAIONINE CPEJCTBA U KOMIUIEKCHI
[IK-4.2.  OcymiecTBiseT  perjaMeHTHOe
oOCny’>KUBaHHE YIPABISIONIUX CPEICTB H
KOMILJIEKCOB C UCIIOJIb30BAHUEM
COOTBETCTBYIOIIUX CPEJICTB

[TK-4. CnocobGen 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.

[IpoextupoBanue WH(POPMAIMOHHO-YIIPABIAIONINX  CUCTEM; ABTOMaTHYECKOE
yrnpasiieHue; TeXHMYeCKue Cpe/iCTBa YIIPABJICHUS BEPXHETO YPOBHS;

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

IIpousBoacTBEHHAass  MpakTUKa (OpeAAUIIIOMHAas  MpakTuka);  BelogHeHwue,
MOJATOTOBKA K MPOIIEAYPE 3aIIUTHI U 3aIUTa BBITYCKHON KBaTM(DUKAIIMOHHON PabOTHI.

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) 3aHIATHS 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 MpoMeKyTOYHON aTTECTAl[UU 72 36 36
IIpomexyTouHas aTTecTanus: €] 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
aBTOMAaTHU3UPOBAHHBIC
UH(GOPMAIIOHHO-
YIOPABJISIOMINE  CUCTEMBI
(ANYC). CuctemHbIN
NoAXoA B CO3/aHUU
ANYC
2. O6mas | 54 | 10 10| 34 | TK2 [IK-4.1,3,V,B
XapaKTepUCTHUKA IIK-4.2, B
aBTOMAaTU3UPOBAHHBIX
uH(OPMAIIMOHHO-
YOPABJISIOMINX CUCTEM
3. Bunmel oOecneuenus | 42 | 6 6 | 30 | TK3 I1IK-4.1, 3,V
ANYC [IK-4.2, ¥
4, AnmapatHbie cpeactBa | 46 | 8 8 | 30 | TK4 [IK-4.1, 3,V
noctpoenust AUYC 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
9 1o BUJaM BUJ KOMIIETEeHIIUI
7 | yueOHO# paboThl | 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,
pa3palaTbiBaéMbIX  TpH
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 TUCUUIIHHBI

Paznen 1. BBeienne B aBTOMATH3UPOBAHHBbIE HHPOPMAITMOHHO-YIPABJISIIOIIUE
cuctembl (ANYC). CucreMublii moaxoa B co3ganun AUYC

Tewma 1.1. Ponb BEIUMCTUTENHHOM TEXHUKH U YEJIOBEKA B YIIPABICHUH.
Tema 1.2. Monenu ynpaBiieHus: TexHoJioruueckumu nponeccamu (ANYC).

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

Tewma 2.1. CtpykTypa ynpasieHus. LleHTpanu3oBaHHbIE U paclpeleICHHbIE CUCTEMBI
ynpaneHus. CTpyKTypHBIE CXeMbl CUCTEM U3MEPEHHUS, YIIPABJICHUS U aBTOMATU3alIUU.
CrpykrypHbie cxembl komiuiekca Texunueckux cpeactB (KTC) ANYC. Cereoie ANYC.
O6mume mousATuss. OCHOBHBIE XapaKTEPUCTHUKU MTPOMBIIIIICHHBIX CETEH.

Tema 2.2. CxemMbl BHEUTHUX JJIEKTPUUECKUX U TPYOHBIX ITPOBOJIOK

Tema 2.3. [IpoekTupoBaHue BOJOKOHHO- ONTUYECKUX JJUHUM CBSI3U

Pa3gea 3. Buasl ooecnneuenuss AUYC

Tema 3.1. Pazpabotka yenoeko-mammaaOro (HMI) uarepdetica 8 AC. SCADA-cucTembl.
Tema 3.2. OGecneyeHne HEOOXOIUMOTO MHKPOKIMMATa B AJIEKTPOTEXHUYECKUX MKadax
ABTOMAaTU3UPOBAHHBIX CUCTEM.

Tema 3.3. KOMIIOHOBKA LIEHTPaIbHBIX IIUTOB U MYJIBTOB.

Tema 3.4. B3pbIBo- U MOKap0o0€30MaCHbIC TEXHOJIOTUHM B aBTOMATH3AIIUHA TEXHOJIOTHUECKUX
MPOLIECCOB U MTPOU3BO/ICTB.

Tema 3.5. 3amuTHBIE YCTPOKCTBA JJI1 CUTHAIBHBIX JINHUN

Paznen 4. Annaparubie cpeactsa nmocrpoenusi AUYC
Tema 4.1. 3a3eMIieHHE U 3aHYJICHUE B 3JIEKTPOYCTAHOBKA X CUCTEM aBTOMAaTU3AlUH



Tema 4.2. TunoBsie pemieHUs 3a1a4 ABTOMATU3ALMU TEXHOJIOTUYECKUX ITPOIIECCOB
Tema 4.4. Pactipenenennsie mukpornpoueccopubie AUYC nis HaCOCHBIX, KOMIIPECCOPHBIX,
KOTEJIbHBIX, TYpOO - U KOTJIOArperaTon

Pazgen 5. Auiropurmu3anusi B aBTOMATU3MPOBAHHBIX CHCTeMax M 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 AUYC.

Tema 5.5. Onucanue cxeM U CUMBOJIOB.

Tema 5.6. [IpaBuna npuMeHEHUs] CHMBOJIOB U BBIIIOJIHEHUS CXEM U CUMBOJIOB.

Tema 5.7. PazpaboTka nporpammuoro obecrneuerust AC.

Pa3gen 6. PazpaGoTka TeXHM4eCKOro 3aJaHus HA CO3JaHHE ABTOMATH3HPOBAHHBIX
cucTemM

Tema 6.1. CocTaB u comepkanue Texuuueckux 3aaanuit (T3).

Tema 6.2. Ilopsigok pa3paboTku, coraacoBanus U yreepxaeHus T3 na AC

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

Tema 6.4. Texuuueckoe 3ajaHue Ha pa3pabOTKy NPOrpaMMHOI0 00ecreYeHus

Paznen 7. TpeOoBaHus K COAEPKAHUIO JOKYMEHTOB, pa3padaTbiBaeMbIX NPH CO3AAHUMN
aBTOMATH3MPOBAHHBIX CHCTEM

Tema 7.1.TpebGoBaHusi K COAEpPKAHUIO JTOKYMEHTOB IO OOIIECHUCTEMHBIM PEIICHUSIM.
[losicHuTeNnbHBIE ~ 3alUCKM K  3CKU3HOMY, TEXHHYECKoMy  mpoektam. (Cxema
(GYHKIIMOHAIBHOW ~ CTPYKTYphl.  Bemomocth  mokynmHbeIX — m3fenuil.  Omnucanue
aBTOMAaTH3UPyeMbIX GyHKIUH. JIokambHas cMeTa M JJOKaJbHBI CMETHBIN pacueT, macmopr,
dopmynsip. IlpoekTHast oleHKa HaaeKHOCTH cucTeMbl. OOIee ONUCaHWe CHUCTEMBI.
BenomocTu pepxareneld NMOJUIMHHUKOB, SKCILTYaTallMOHHBIX JHOKYMEHTOB. I[Iporpamma u
MEeTOJuKa UcIbITaHi. CXeMa OpraHu3alMOHHON CTPYKTYpHI.

Tema 7.2.TpeOoBaHuUsl K COAEPKAHUIO IOKYMEHTOB C PEIICHUSIMHU [0 OPraHU3ALMOHHOMY
oOecrieueHuto. TpeOOBaHMS K COMEPIKAHUIO JOKYMEHTOB C PEIICHUSAMH IO TEXHUYECKOMY
obecrieuenuto. Cxema aproMarusanuu. OnrucaHue KOMIUIEKCA TEXHUYECKUX cpeacTB. [lnan
pacmoyioKeHusl O0OpYJOBaHUS W TMPOBOJOK. TeXHUYECKHE 3aJaHus Ha pa3paboTKy
CHEUUATIM3UPOBAHHBIX TEXHUUECKUX cpeAcTB. MHcTpykuus no skcruryaranuu KTC.

Tema 7.3. TpeGoBanus K ComepKaHUIO JOKYMEHTOB C PEIICHUSIMH MO0 MHHOPMAITMOHHOMY
obecrieuenuto. TpeGoBaHUs K CONEPKAHUIO JOKYMEHTOB C PEIICHUSMH MO MPOTPAMMHOMY
obOecrieueHuto. TpeboBaHMS K  COIEPNKAHUIO JOKYMEHTOB C  PEHICHUSMH  TIO
MaTeMaTHYECKOMY 00eCTICUEHHIO.

Tema 7.4. ConepxaHue TOKYMEHTOB, pa3paOaTbiBa€MbIX Ha MPEANPOEKTHBIX CTaJUsAX.
Conepxxanue OpraHu3alMOHHO-PACTIOPSAUTENBHBIX JOKYMEHTOB. l[Iprka3bl, mpOTOKOBIL.
AKTBI 3aBepIICHUS U PUEMKH B OMBITHYIO SKCILTyaTaIUIo.

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

Tema 8.1. Konuenuus ynpasieHus npoektamu. HeoOXoauMOCTh ynpaBieHUsS TPOCKTAMH.
B3anmocCBs3b ynpaBiieHUSI MPOCKTaMHU M YIPABICHUS MHBECTULHSIMU. Pa3BuTHE METONIOB



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

Tema 8.2. OcHoBbl ymopaBiaeHus mnpoektamu. Kiaccudukanusa 0a30BbIX MOHATUM
yrnpasiieHus npoektamu. Knaccudukanus tunoB npoekToB. Llenb M cTparerust mpoekra.
Pesynbrar mnpoekrta. VYmnpaiasemble NapaMmeTpbl IpoekTa. OKpyKEHHE IPOEKTOB.
[Ipoextnbii mukia. Crpykrypuzanuss NpoekToB. (DYyHKIMUM W IOJACHCTEMBI YIPaBJICHHUS
poeKkTaMu. MeToabl yrpaBieHus npoekTaMu. OpraHu3alMOHHbIE CTPYKTYPbI YIIPABICHHUS
IIPOEKTAMH. Y YaCTHUKHU MPOEKTA.

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

Tema 8.4. Hauanvnas ¢asza mpoekta. [IpenqunBectuninonnsie uccnegoBanus. [IpoekTHbIN
aHanu3. OLeHKa >XKU3HECIOCOOHOCTH U (DMHAHCOBOM peann3yeMOCTH MpPOeKTa. TeXHUKO-
HKOHOMHYECKOE 000CHOBaHUE (ITPOEKT) CTPOUTENHCTBA. bU3HEC-TIIaH.

3.4. TeMaTH4YeCKHUIl IUVIAH MPAKTHYECCKUX 3aHATHIA

Tema 1. CxeMbl BHENIHUX OJJICKTPUYECKUX U TPYOHBIX MNpoBOJOK. [IpaBumia
BbITIOJIHEHUSA. [IpoBOAKM cHUCTEM aBTOMATHU3AIllMU. OJIEKTpUYECKHe MpoBoAkH. OOmue
nosioxkeHus. CrocoObl BBIMOJTHEHUS AJIEKTPONPOBOJOK. BbIOOp TpoBOJOB U Kabenew.
VY Cl10BYSI COBMECTHOM MPOKJIAJKH LENEH PAa3TUYHOTO Ha3HAYCHUS.

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

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

Tema 4. KoMmnoHOBKa LEHTPAJbHBIX IIATOB M NYJIbTOB. ApXHUTEKTYypHO-
XYyJIOKECTBEHHbIE M  WHXCHEPHO-TEXHUYECKHE  PEIIEHUS IYHKTOB  YIPABIICHMS.
KomdopTthbie ycnoBus. MHkeHepHO-TEXHUYECKHE TPEOOBAHMS K TyHKTaM YIPaBJICHHUS.

Tema 5. B3psiBo- u moxapoOe30nacHble TEXHOJOTMHM B  aBTOMATU3AIMU
TEXHOJOTUYECKUX MPOIECCOB U Mpou3BoaAcTB. Kitaccudukaiys B3pbIBO-U MOXKAPOOTACHBIX
30H. Knnaccuduxarus B3pbiBoomacHbx cMeceil. OCHOBHBIE BUBI B3PBIBO3AIIUTHI.

Tema 6. 3azemieHue U 3aHYJEHUE B DJIEKTPOYCTAHOBKAX CHUCTEM aBTOMATHU3AIWU.
3alUTHBIE YCTPOWCTBA ISl CUTHAJIBHBIX JIMHUM. ['albBaHMYECKH H30JIMPOBAHHBIC
CUTHaJbHBIE 1€MW C 3allUTHBIMU YCTPOHCTBaMHU. 3aMEHa DJJIEMEHTOB CHCTEMBI
aBTOMATHYECKOTO YIpaBJIeHUS 0€3 OTKIIOYEHUS TUTAHUS.

Tema 7. OCHOBHbIE MOHSTHUS MO 3aIIUATE JIOAEH OT MOPAKEHUS BIECKTPUUECKUM
TOKOM, UCIOIb3yeMbIX B «[IpaBuiiax ycTpoiCTBa 3IEKTPOYCTAHOBOK»

Tewma 8. TunoBsie penieHus 3a7ja4 ABTOMAaTU3AI[UN TEXHOJIOTHIECKUX MPOIIECCOB

Tema 9. Pacnpenenennsie wmukponporieccopapie ANUYC  aisi  HacOCHBIX,
KOMITPECCOPHBIX, KOTEIBHBIX, TYpOO- U KOTJI0ATrPETaToB.

Tema 10. AnropuTmbl OOHapyXeHUS COOBITHH, aHAIW3a CHUTyaIlui, MOJATOTOBKH
COBETOB M PEKOMEHJALINMI, TPUHATHUS PEIICHUM.

Tema 11. Odopmaenue anroputmoB AUYC. Omnucanue cxem u cuMBOIOB. [IpaBua
BBITIOJTHEHUSL.

Tema 12. Pazpabotka nporpammuoro ooecneuenus AC.

Tema 13. Pa3zpabGotka TexHuyeckoro 3aaaHusi. CocTaB U coliepkKaHUe TEXHHUUYECKUX
3apanuit (T3). [lopsiaok pazpaboTku, corinacoBanus u yreepxaenus 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
CMeTa M JIOKaJbHBIM CMETHBIM pacueT, mnacnoptT, (opmymsp. IlpoexTHas oleHKa
HAJIe)KHOCTHU cucTeMbl. [IporpaMma u METOAMKA UCTIBITAHUMN.

Tema 16. Cxema opraHu3allMOHHON CTPYKTyphl. TpeOoBaHHs K COAEPKAHUIO
JOKYMEHTOB C PpELIEHUSIMU IO OpPraHU3alMOHHOMY OOECHEYEHHIO, MO0 TEXHUYECKOMY
obecneuenuto. MucTpykims no sxcrryatanuu KTC.

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

Tema 18. Coneprkanue JOKyMEHTOB, pa3padaThIBA€MbIX HA IPEANPOCKTHBIX CTAIUIX.
Conepxanue OpraHu3alMOHHO-PACIIOPSAUTEIBHBIX TOKYMEHTOB.

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

Tema 20. Knaccudukarus TunoB npoektoB. Llenb, cTparerust u pe3yiabTaT IpoeKTa.
VYpasnsiemble napamerpsl poekta. Okpyx’eHue npoeKToB. OpraHu3aluuOHHbIE 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. X0AATaCTBO (AeKIapaius) 0 HaMEPEHHSIX.

Tema 22. Havanbnas ¢§aza mnpoekrta. IlpeuHBECTULIMOHHBIE HCCIEAOBAHMS.
[IpoexTHbIi ananu3. OlEeHKa KUZHECTIOCOOHOCTH M (PMHAHCOBOM 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 TEXHHUYECKOTO 3aJaHus W TMPOEKTHOW JOKYMEHTAllMd Ha aBTOMAaTH3alIUIO
napoTypOMHHON YCTAaHOBKH C TEIUIO(PUKAITMOHHON TYpOHUHOM.

Pa3paboTka TEXHHYECKOTO 3aJaHus W MPOEKTHOM JOKYMEHTAllMM Ha aBTOMAaTH3aIIUIO
MapoTypOMHHON YCTAHOBKU C KOHACHCAIITMOHHON TYpOHHOM.

Pa3paboTka TEXHWYECKOTO 3aJaHus W TPOEKTHOW JOKYMEHTAllMd Ha aBTOMAaTH3aIlUIO
ra3oTypOMHHOM YCTaHOBKH.

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

Pa3paboTka TEXHUYECKOTO 3aJaHUS W MPOCKTHOM JOKYMEHTAllMM Ha AaBTOMATHU3AIUIO
BEHTWJISIIIMOHHOTO arperara TOproBoro meHTpa.

Hear padoTbl: HAyYuTh CTYACHTOB pa3padaThiBaTh MPOCKTHYIO JTOKYMEHTAIUIO
aBTOMATHU3allUd TEXHOJOTMYECKUX IMPOIECCOB M MPOU3BOACTB COIJIACHO aKTYaJbHBIM
CTaHJapTaM MPOEKTUPOBAHMS.

3amaua. PazpaboTaTh TeXHUUYECKOE 3a/laHKEe, TPAPUUECKYIO U TEKCTOBYIO YACTH MPOEKTHOM
JOKYMEHTAallMM  aBTOMATM3allMd  TEXHOJIOTHUYECKOrO  Ipolecca W MPOU3BOACTBA
(mapoTypOMHHOI YCTAHOBKH C TEIUIO(PUKALIMOHHON TYpOUHOM.

4. OueHnBaHue pe3yJIbTATOB 00yUeHUsI



OHCHI/IBaHI/IC PE3YyJIbTATOB 06yquH;1 M0 AWCHUINIMHEC OCYIICCTBIIACTCA B paMKax
TCKYLICIO KOHTPOJIA H HpOMe)KYTOqHOﬁ aTTeCcranuu,

peiitunrosoit cucreme (bPC).
[Ikana OllEeHKH Pe3yIbTATOB 00YUYEHUS MO TUCLUILIUHE:

IPOBOAUMBIX MO OaIbHO-

YpoBeHb cHhOPMHPOBAHHOCTH KOMITCTCHIIUN

Koxn (MHAMKaTOpa JOCTUKEHUS! KOMIIETEHLIMN )
WHJWKA | 3arIaHupOBaH
Kon o o o
KOMITE Topa HbIE Bricoknii Cpennuit Hwxe cpennero Huzknii
TEHIIU JIOCTHIA - PE3YIIbTATHI [IIkajia oLleHUBaHUs
eHus oOyueHus
" YIIOBJIET- HEYJOBJIET-
KOMIIET |10 TUCIUIUINHE OTIIUYHO XOpOLLIO
BOPUTEIHHO BOPUTEIHHO
SHIUHU
3a4TEHO HE 3aYTEHO
3HaTh
anekTpoHHyto |CBoboaHo uB |[docrarouno  ([Lmoxo omu- He 3naet
MIPOEKTHYIO U |MOJHOM OOBEME|IIOIHO 3HAET  |ChIBACT IIPOEKTHYIO U
pabouyro OTIMCHIBAET MPOEKTHYIO U |IPOEKTHYIO U [pabouyro
TEXHUYECKYIO |MPOEKTHYIO U  [pabodyro pabouyio TEXHUYECKYIO
JOKYMEHTAIHIO |pabouyro TEXHUYECKYIO [TEXHHYECKYI0  [IOKyMEHTaIuIo
B 00JaCTH|TEXHUYECKYIO |JOKYMEHTAIUIO |[JOKyMEHTAIUIO (B 00JacTH
aBTOMAaTHU3AIMH [TOKYMEHTaLMIO |B 00JacTH B 00JacTu aBTOMAaTHU3aINH
B COOTBETCTBUHU|B 00IacTH aBTOMAaTHU3alK |aBTOMAaTU3allM1 |B COOTBETCTBUU
c aBTOMaTH3alllH (B B COOTBETCTBUH |C
JEUCTBYIOLUM (B COOTBETCTBUU [COOTBETCTBHH C|C JEeUCTBYIOIIUMU
U CTaHJapTaMHy,[c JEUCTBYIOIUM |AEHCTBYIOUIMMHU |CTaHAApPTaMH,
TEXHUYECKUMH |JEHCTBYIOLUM (1 CTaHJApTaMM, |TEXHUYECKHUMHU
YCIOBHUSMU UM CTaHJAPTaMH, [CTaHAAPTAMH, |TEXHUYECKUMH |YCIOBUSIMH U
JIPYruMH TEXHUYECKUMH [TEXHUYECKUMU |yCIOBUAMU M |IPYTUMHU
HOPMAaTHUBHBIM |yCIOBUSIMU M |yCIOBUSIMM U |ApYTrUMHU HOPMaTHBHBIMU
u JIPyruMH JIpYrUMH HOPMAaTHBHBIMH |IOKyMEHTAMHU
JOKYMEHTaMH |[HOpPMaTHBHBIMH [HOPMAaTHUBHBIM |JOKYMEHTAaMHU
[IK-4 [I1IK-4.1 |YMmeTs
IIPUMEHSET IpUMEHSET IpUMEHSET Citabo He ymeer
IIPOEKTHYI0  M|IPOCKTHYIO U  [IPOEKTHYIO U [[IpUMEHseT IPUMEHSATh
pabouyro pabouyio pabouyio MPOEKTHYIO U |[IPOEKTHYIO U
TEXHUYECKYIO |TEXHMUYECKYI0 [TeXHHYecKyr [pabouyro pabouyto
JOKYMEHTAIMIO |IOKYMEHTAIMIO [TOKyMEHTALUIO [TEXHUYECKYIO  [TeXHUYECKYIO
B oOnactu|B obsactu B o0Js1acTH JOKYMEHTAIUIO [TOKYMEHTaIUI0
aBTOMATH3allM1 |aBTOMATH3allM1 [aBTOMATH3aLuH (B 001aCTH B o0nacTu
B COOTBETCTBUH|B COOTBETCTBHUH [B COOTBETCTBUHU [ABTOMATU3AIIUH [aBTOMATU3ALIUH

c
JNENCTBYIOIUM
U CTaHJapTaMH,
TEXHUYECKUMHU
YCIOBUSMU U
JpYTUMH
HOPMaTUBHBIMU
JOKyMEHTaMU

c
JNENCTBYIOLIUM
Y CTaHJIapTaMH,
TEXHUYECKUMU
YCIOBUSIMU U
JpYTUMH
HOPMAaTUBHBIMHU
JOKyMEHTaMU
6e3 omunboK

c
JENCTBYIOLIUM
U CTaHJapTaMy,
TEXHUYECKUMHU
YCIIOBUSIMHU U
JpYTUMH
HOPMAaTUBHBIMU
JIOKYMEHTaMH,
JIOIIYCKAeT

B COOTBETCTBUHU
c
JENCTBYIOLIUM
U CTaHJapTaMy,
TEXHUYECKUMHU
YCIIOBUSIMU U

JIPYrUMH
HOPMAaTHUBHBIMH

JOKYMCHTAMM,

B COOTBETCTBUU
c
JIEUCTBYIOLIUMH
CTaHIapTaMH,
TEXHUYECKUMU
YCIIOBUSIMU U
JIpYyrumMu
HOPMAaTUBHBIMHU
JIOKYMEHTaMHU

Baagern




HaBBIKAMU CBo0Oo1HO Hocratouno [Cnabo He Bnaneer
IIPUMEHEHMS]  [HaBBIKAMHU MOJIHO HaBbIKaMU HaBbIKaMU
IIPOEKTHOM  HU|IPUMEHEHUS |HaBBIKAMU IPUMEHEHHUS IIPUMEHEHUS
paboueit IIPOCKTHOM U |IPUMEHEHHUs [[IPOEKTHOM U IIPOEKTHOM U
TEXHUYECKON  |paboueii IPOEKTHON U |paboueit paboueit
JOKYMEHTAIlMU |TEXHUYECKON |paboueit TEXHUYECKON TEXHUYECKON
B 00J1aCTH |IOKYMEHTAIMH |TEXHHYECKOW [TOKYMEHTAllUH B [JTOKYMEHTAIIUH B
aBTOMaTH3aIuH (B 001acTH JIOKyMEHTAIMU [00macTu obnactu
B COOTBETCTBUH |[aBTOMAaTH3alM |B o0nacTu aBTOMaTHU3alUM |aBTOMAaTH3aLUU
c U B aBTOMAaTHU3al| |B COOTBETCTBUHU (B COOTBETCTBUU
NEUCTBYIOUIUM [COOTBETCTBUU |U B c c
U CTaHJapTaMy,|c COOTBETCTBUHU |IEHUCTBYIOLIMMH |ICUCTBYIOLIUMU
TEXHUYECKUMU |IEHCTBYIOLIUM |C CTaHJapTaMM, |cTaHAapTamu,
yCIOBUSIMU ~ U|U NEHCTBYIOLIUM |TEXHUYECKUMHU  [TEXHUYECKUMU
JIPYTUMHU CTaHIapTaMHu, |u YCIOBUSMU U YCIOBUSIMU U
HOPMAaTUBHBIMH [TEXHUYECKUMU |CTaHJapTaMu, |IpyrUMH JpYTUMH
JOKYMEHTaMHU |yCIIOBUSMU U |TEXHUYECKMMHU [HOPMATUBHBIMU |[HOPMATHUBHBIMU
3HaTh
pemenuss  no|CBoOGogHo m B |[locratouno  ([Inoxo omu- He 3naer
YCTPAHEHUIO H|TOJIHOM 00bEME|OJHO 3HaeT  |chIBaeT pelIeHus 1o
MIPEeNYNpPEXIEH |OMUChIBACT pelIeHus 0 |perieHus no YCTpaHEHUIO U
HI0 OTKa30B H|pemnieHus 1o YCTPAHEHHIO U |YCTPAHEHHIO U [[IpeaynpexaeHn
HapyIIeHUH YCTPaHEHMIO U |TIPEAYNPEXICH |IPEayNPEKICHH [F0 OTKa30B U
paboter ACVYII [mpeaynpexaeH (Mo OTKa30B U |10 OTKA30B U HapyIIEHUN
WO OTKA30B U |HApYyLICHUH HapylIeHUI paboter ACYII
HapyIeHuH pabotsr ACVII |paboter ACYII
pabotsr ACVII
Ymerb
JEMOHCTPHUPYET | IEMOHCTPUPYET |IeMOHCTpHpyeT [Cl1abo He
peuieHuss  MO|pELICHMs IO  [PElIeHUs [0  |AEMOHCTPUPYET |IEMOHCTPUPYET
YCTPAHEHHUIO U|YCTPAaHEHUIO U |yCTPAHEHHUIO U |pelIeHus 1o penieHus mno
MPEAYNPEXACH |IPEAYNPEKIEH |IPEAYIPEXKICH |YCTPAaHEHUIO U |YCTPAHEHUIO U
IO OTKa30B H|UIO OTKA30B M |WIO OTKA30B U |IPERYNPEKIACH |IPEeayNpexIeHU
[IK-4 [[IK-4.2 |HapylmieHui HapyluIeHUu! HapylueHU! HIO0 OTKA30B U |10 OTKA30B U
pabotel ACVYII |pabotet ACYII [paboter ACVYII, [HapymmeHuit HapylieHun
0e3 ommnbok JOTTyCKaeT pabotel ACVII, [paboter ACVYII
HE3HAUYUTEIbHBI |I0ITyCKAET
€ OIMOKH OINMOKH
Baanern
HaBbIKaMU CBob6oaHO Hocratouno |Cnabo He Bnaneer
TE€HEPUPOBAHUS |HABBIKAMU MOJIHO HaBbIKAMU HaBbIKAMU
MPEAJIOKEHUN |TeHEepUPOBAHUS|HABBIKAMHU TEHEPUPOBAHUS [FEHEPUPOBAHUS
10 YCTPAHEHHUIO [[IPEAJIOKEHNUN |TEHEPUPOBAHU |IPEIJIOKEHUN  |[IPEUI0KEHUN
u o b 10 YCTPAHEHUIO |10 YCTPAHEHUIO
MPENYNPEXKIEH [YCTPAHEHUIO U |TIPEIUIOKEHUN |U "
UI0 OTKa30B U |[IPEAYNPEXKIEH |10 IPENYNPEXKIEHH |[IpeRyNpexaeHN
HapyIIeHUH MIO OTKa30B U |yCTPAHEHUIO U (10 OTKa30B U 10 OTKa30B U
pabotsr ACVYII [HapymeHuit IIPEAYIPEKICH [HapyLLICHU N HapyleHun
pabotsr ACVYII [uto otkazoB u |pabotel ACVYII |pabotsr ACYII
HapylIeHU!
paboter ACVYII

OueHouHble MaTepuajbl A MPOBEACHUS TEKYIIETO KOHTPOJS U IMPOMENKYTOUHOMN

aTTecTaluu npuseaeHsbl B [Ipunoxkenun k padoueil mporpaMme JUCHUTLIAHEI.




[TonHBIM KOMIUIEKT 3aJaHUN U MaTEpHAIOB, HEOOXOAMMBIX [Jii OLICHUBAHUS
pe3ysbTaTOB 00YUYEHUs M0 AUCLMIUIMHE, XPAHUTCS Ha Kadeape pa3padoTyuka.

5. Y4ueOHo-MeTOAM4YecKOe H HHPOPMALIMOHHOE o0ecrieYyeHHe TMCIUIIIMHbI

5.1. YueOHO-MeTOAMYECKOE 0OOecniedeHue

5.1.1. OcHoBHas nuTEparypa

1. ITnetneB I'. II. ABTOMaTHu3anusi TEXHOJOTMYECKUX MPOIIECCOB U MPOU3BOJICTB B
terodHepretuke / IlmetneB I'. IL.-M.: Wznmarenbckuit gom MODU, 2017 - URL:
http://www.stu dentlibrary.ru/ book/ISBN97 85383010839. html

2. AugpromnH, A. B. YmpaBieHue M MHHOBaTHKa B TEIUIOPHEPreTHKE: ydeOHOe
nocodue / Auapromun A. B., Ca6anun B. P., CmupnoB H. U. - M.: U3narenbckuii gom
MD3U, 2019 — URL.: http://www:.stu dentlibrary.ru/ book/ISBN97 85383013434

5.1.2. JlononHuUTENbHAS TUTEpPATYpa

1. TunspanoB K.X., bormanoB A.H. Texnuueckue uU3MEpeHUS U NPHUOOPHI.
[Iporpamma, MeTon. yKa3aHWsi M KOHTp. 3aJlaHMsi JJii CTYJEHTOB 3a04YHON (HOPMBI
ob0ydenus/ Kazans: KI'9Y, 2010

2. Unwsico T.II., T'unedanoB K.X. ABromaTtuzamus TerioBbix nporeccoB u ACY
SHEPreTUYECKUX YCTAaHOBOK. IIporpamma, MeToA. yKa3aHUsi W KOHTpP. 3aJaHUA IS
CTYJIeHTOB 3a04HOM (hopmbl 00yuenus / Kazans: KI'DY, 2010

5.2. UudopmanuoHHoe odecriedyeHue

5.2.1. DneKTpOHHBIE U UHTEPHET-PECYPCHI

1. http://www.mnr.gov.ru/ - MHHHCTEPCTBO IPHUPOIHBIX PECYPCOB U IKOJOTHH
Poccuiickoit @enepannun

2. http://npoed.ru - TToptan "OT1kpbiTOE 0Opa3oBaHwue"

5.2.2. Ilpodeccrnonanpabie 6a3bl JaHHBIX / THGOpMAIITMOHHO-CITPABOYHBIC CUCTEMBI

1. TTIHTH Poccun (Oxonoruueckuit paznen) Crnenmanu3upoBaHHas 0a3za JTaHHBIX
«Dxojorus: HayKa u TexHojoruu» http://ecology.gpntb.ru/ecology db/

2. Hayunas snexkrponnas oudaunoreka eLIBRARY.RU http://elibrary.ru

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

4. «apanr» http://www.garant.ru/

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

5.2.3. JIunieH3MOHHOE M CBOOOJIHO PACIPOCTPAHIEMOE MPOrPaMMHOE OOECIICUCHHE

JVCUUTLTAHBI
1. LMS Moodle
2. Windows 10
6. MaTtepuajibHO-TeXHUYECKOe oOecneyeHne JUCHUNIUHbI
HaumenoBanue | HammenoBanue yueOHOMU
BHJIa Y4EOHO ayIUTOPUH, [lepeyeHb HEOOXOAUMOTO OOOPYIOBAaHUS U
paboThI CIEHUATIMU3UPOBAHHOMN TEXHUYECKUX CPEJICTB O0yUECHUS
nabopatopuu
Jlexuun VYuebnas aygutopus mist | Crennanu3upoBaHHasi ydeOHast MeOeb,
IPOBEACHUS 3aHATUI TEXHUYECKHE Cpe/acTBa oOy4eHwus,
JIEKIIMOHHOTO TUNA CIyXKalue JUIsi TpeACTaBiICHUss y4eOHOM



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

uH(pOopMaLH 00JBII0M ayIUTOPUH
(MyJIbTUMEIUINHBIA TPOEKTOP, KOMIBIOTEP
(HOyTOYK), DKpaH), JI€MOHCTPAIIMOHHOE
obopynoBaHue, y4eOHO-HarIs THbIE
nocoous
[Ipaktuueckue |YueOHas ayautopus ms| Cnenuanu3upoBaHHash ydeOHas MeOelb,
3aHITHS POBEJICHUS 3aHATHI| TEXHUUYECKUE cpencTBa oOy4eHus
CEMUHAPCKOTO TUMa,| (MyJIbTUMEIUUHBIA MPOEKTOP, KOMIBIOTEP
IPYNIOBBIX W HWHAUBUAY-| (HOYTOYK), 3KpaH) U Jp.
ANbHBIX KOHCYJIbTALIUH,
TEKYIIEro  KOHTPOJs W
IIPOMEKYTOYHOMU
aTTeCcTalluu
[Ipaktuueckue |YueOHas aynutopus il Crneuuanu3vpoBaHHass ydeOHass MeOenb,
3aHATHUS NPOBEJICHUS MPAKTUYECKUX| TEXHUYECKHUE CpeJCTBAa 00yuyeHus (J1ocKa
3aHATHM, TPYNNOBBIX H| ydyeOHas, MYJbTUMEIUUHBIA IPOEKTOP,
WHIUBUTYaJIbHBIX KOMITBIOTEPHI, DKPaH) U Ap.
KOHCYJIbTAlIUM, TEKYIIETro
KOHTPOJIS u
IIPOMEKYTOYHOMU
aTTeCTallH
CamocTosrenb- |[KOMIBbIOTEPHBIN Kilacc € Crneuuanu3zupoBaHHas yuyeOHas mMeOenb Ha
Has pabota  [BeixojoMm B MHTepHeT B- | 30 mocamounsix mect, 30 KOMITBIOTEPOB,
600a TEXHUYECKUE cpencTBa o0yueHus
(MyJIBTUMEAUNHBINA MPOEKTOP, KOMIIBIOTED
(HOYTOYK), AKpaH), BUJICOKAMEDPHI,
IporpaMMHOE 0OecIieueHne
Crenpanu3upoBaHHas MeOeIb,
. KOMIIbIOTEPHAsI TEXHUKA C BO3MOKHOCTBIO
HUuranpHbIN 341
P BbIX0/a B IHTepHeT 1 obecnieueHneM o
noctyna B OMOC, skpaH, MyJIbTUMEAUNHBIN
IPOEKTOP, MPOrpaMMHOE oOecrieueHue

7. Oco0eHHOCTH OpraHu3aluM 00pPa30BaTeJbHON [1eATEeJbHOCTH sl JHI C
OrPAHMYEHHBIMH BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/I0B

JIumla ¢ orpaHMYEHHBIMU BO3MOXHOCTAMH 370poBbsi (OB3) M uMHBaIMABI UMEIOT
BO3MOKHOCTH OECTIPEISITCTBEHHO TIEPEMENIATHCS U3 OJTHOTO YU4eOHO-Tab0paToOpHOTo KOpITyca
B JIPYTOM, TIOJHATHCS HA BCE ATAXKK y4eOHO-Ta00PATOPHBIX KOPITYCOB, 3aHAMATHCS B YUCOHBIX
Y WHBIX TOMEIIEHUSIX C Y4E€TOM OCOOCHHOCTEH TMCUXO(DU3MYECKOTO Pa3BUTHS U COCTOSHUS
3JI0pOBbBSL.

Hns obyuenust nun, ¢ OB3 u MHBaAMAOB, HMEIONIUX HAPYIICHHUS OIMOPHO-
JBUTATEIILHOTO amnmapara, 00eCleUeHbl YCIOBHS OECHpEemsITCTBEHHOTO JOCTyNa BO BCE
yueOHble TioMelieHus. WMHpopmanus o choelnuandbHbIX YCJIOBHUSX, CO3JaHHBIX IS
obyuatomuxcs ¢ OB3 u uHBaNMIOB, pa3MelleHa Ha calTe yHHBepcuTeTa WWWw//Kgeu.ru.
NmeeTcsi BO3MOXKHOCTh OKa3aHUSI TEXHUYECKOM MOMOIIM ACCUCTEHTOM, a TakKXKe YCIyr
CYpAOIEPEBOTUMKOB U TU(DIOCYPIONIEPEBOIUUKOB.

Jna amantamuu k BocnpusThio Jiminamu ¢ OB3 w uHBaIMaamMu C HapyIIEHHBIM
CJIIyXOM CIPAaBOYHOI0, y4eOHOr0 MaTepualia Mo JUCHUILIMHE 00ECIIEYUBAIOTCS CIEAYIOIINE



http://www.kgeu.ru/

YCIJIOBHSL:

- 11 JIy4IIed OpUEHTallMU B ayJUTOPUH, MPUMEHSIOTCS CUTHAIbl OMOBEIICHUS O
Hayase U KOHIIE 3aHATUS (CIIOBO «3BOHOKY MHUILIETCS HA JOCKE);

- BHUMaHHE CJIa0O0CIIBIIIAIIEr0 00yJYaroIerocs NprUBJIEKaeTCs IeAaroroM *XecTom (Ha
IJIeY0 KIaAeTCs pyKa, OCYLIECTBISETCS HEPE3KOE MOXIIONBIBAHUE);

- pasroBapuBasi ¢ OOyYalOIMMCS, TMEJaroruueckuii pabOTHUK CMOTPUT Ha HETrO,
TOBOPUT SICHO, KOPOTKUMHU MIPEIJIOKEHUSIMHU, 00ecrieduBasi BO3MOXHOCTh UYTEHUS 110 Ty0aM.

Komnencanust  3aTpyAHEHUN  peyeBOr0 W HHTEJUICKTYaJIbHOTO  Pa3BUTHUSA
cnadocnplammux 00y4aroImuXcs NPOBOIUTCS MMy TEM:

- UCTIONIb30BAHUS CXEM, JHarpaMM, pPHUCYHKOB, KOMIIBIOTEPHBIX TMPE3CHTAIUN C
TUIEPCCHUIKAaMU, KOMMEHTUPYIOIIHUMHE OTACTbHBIC KOMITOHEHTHI H300payKCHHUS;

- pEeryJIIpHOTO  MPUMEHEHUS  yNpaXXHEHUW  Ha  Tpaduyeckoe  BbIACICHUE
CYIIECTBEHHBIX NMPU3HAKOB MIPEIMETOB U SBIICHUI;

- o0ecrieueHUss  BO3MOXKHOCTH  JiJIi  OOy4Yaromierocss  MOJY4YUTh  aJIPECHYIO
KOHCYJIBTAIIMIO TI0 3JIEKTPOHHOM MOYTE IO Mepe HEOOXOAUMOCTH.

s agantanuu K Bocmpusatvio ymiamMu ¢ OB3 u wHBanmMIaMu C HapyleHUsIMU
3pEeHHs] CHPABOYHOr0, Y4€OHOro, MPOCBETUTEILCKOTO MaTepuaia, MTPeayCMOTPEHHOTO
oOpa3oBaTeIbHOM  TpOrpaMMoOi MO  BBIODAHHOMY  HAMpaBJICHUIO  MOJTOTOBKH,
00ecreynBaoTCs CIEIYIONINE YCIOBUS:

- BeJIeTCsl ajanTtanusi o(UIMAIbHOTrO caiita B ceTd MHTEpHET ¢ yd4eToM OCOOBIX
NOTpeOHOCTEN WHBAJIUIOB MO 3PEHUI0, O00ECIEYMBACTCS HAIMYUE KPYMHOIIPUDTOBOM
CIPaBOYHOI MHGOPMALIMK O PACTIMCAHUH YYEOHBIX 3aHSATHIA;

- MeJaTOTHYeCKuil  pabOTHUK, ero  cobecenHUK (MpU  HEOOXOAMMOCTH),
NPUCYTCTBYIOIIME HA 3aHSATUHU, MPEACTABISIOTCS OOYYaIOIIUMCS, TPU 3TOM KaXKIbIH pa3s
Ha3bIBAETCS TOT, K KOMY IEJarorn4ecKuii paboTHUK 00palaercs;

- NEHUCTBUSA, YKECThI, MEPEMEUICHUs MEeJaroruueckoro pabOTHHKAa KOPOTKO U SCHO
KOMMEHTHUPYIOTCS;

- meyatHas wWHGOPMAIUS TMPEAOCTaBIsACTCS KPYMHBIM mpUdTOM (0T 18 MyHKTOB),
TOTaJbHO O3BYYHMBACTCS;

- obecrnieunBaeTCss HEOOXOUMBIN YPOBEHb OCBEIIIEHHOCTU MTOMEIICHU;

- IPEAOCTABIISAETCS BO3MOKHOCTh MCIIOJIb30BAaTh KOMIIBIOTEPHI BO BPEeMsl 3aHATHI U
IIPaBo 3aMKCcH O0BICHEHUH HA TUKTO(POH (I10 KEeTaHUIO0 00 yJarONuXCs).

dopma mpoBeAeHUS TEKYyIEeH W MPOMEKYTOUYHON aTTECTAIluu U1l 00Yy4aroluXxcs ¢
OB3 u wWHBaIWIOB oOMNpeAenseTcsl MeJarorndyecKuM pa0OTHUKOM B COOTBETCTBHH C
yaeOHbIM maHoM. [Ipu Heobxoammoctu oOydaromemycs ¢ OB3, uHBaIMay ¢ y4eToM HX
WHIUBUIYATbHBIX TCUXO(DHU3UYECKUX OCOOCHHOCTEH JaeTCsi BO3MOXXHOCTh TPOUTH
MPOMEKYTOUHYIO aTTECTAIMIO YCTHO, MUChbMEHHO Ha OyMare, MIChbMEHHO Ha KOMIBIOTEPE,
B ¢dopMe TECTHpOBaHUSA W T.M., JIUOO TPEIOCTABISACTCS TOTOJHUTEIHHOE BpeMs s
MOATOTOBKHU OTBETA.

8. MeTonnueckue peKOMeHIAUMU VIS TpenojaBaTesieil M0 OpraHu3anuu
BOCIIMTATEJIbHOM PadoThI C 00y4AOIMMUCS.

Metoauyeckoe oOecreyeHrue TMpolecca BOCIHUTAHUS OOYYaIOIIMXCS BBICTYIAET
OJIHUM M3 OMNpeaensiomux (akTopoB BBICOKOTO KauecTBa oOpazoBaHus. [IpemnopaBarenb
BYy3a, JIEMOHCTPUPYS BBICOKUNM MNPO(ECCHOHANNU3M, HPYIULUIO, YETKYI0 T'PaKIAHCKYIO
MO3UIINIO, CAMOIUCIUIUIMHY, TBOPUECKUHN MOJIX0/ B PEIICHUH MPOPECCUOHATBHBIX 3a/1a4, B
X0J1e 00pa30BaTeNbHOIO Mpoliecca CHOCOOCTBYET (POPMUPOBAHUIO TAPMOHUYHOM JIMUHOCTH.



[Ipu peanuzanuu AMCUMIUIMHBI MPENOAABATENb MOXKET HCIOJIb30BaTh CIIEAYIOLIUE
METO/Ibl BOCIIUTATEIbHON PabOTHI:

- MeToabl (OpPMHUPOBAaHUS CO3HaHUS JUYHOCTU (Oecena, AUCHYT, BHYUICHHE,
MHCTPYKTaXK, KOHTPOJb, 00BSICHEHUE, IPUMEP, CAMOKOHTPOJIb, pacCcKa3, COBET, yOeKIeHUE
u 1p.);

- METOJbl OPTaHU3aLUU ACATEIBHOCTU U (DOPMUPOBAHHUS OIBITA IOBEICHUS (3a]aHuE,
OOLIECTBEHHOE MHEHHE, Ielarornyeckoe TpeboBaHUe, MOpyYeHUe, IpUydeHue, CO3/1aHue
BOCIUTHIBAIOLIUX CUTYyallui, TPEHUHT, YIIPAKHEHUE, U Ap.);

- METOJbl MOTHBAlUU JEATEIBHOCTH U TMOBeAeHUs (0A0OpeHue, MOOUIpPEeHHE
COLIMAJIbHOM AaKTUBHOCTH, IMOPHUIIAHHE, CO3[JaHUE CUTyallui ycliexa, CO3/laHhe CUTYyalui
JUTSl SMOLIMOHAJIBHO-HPABCTBEHHBIX MEPEKUBAHUN, COPEBHOBAHUE U JIP.)

[Ipu peanuzanyu IUCUUIUIMHBI TMpenojaBaTeidb AOHKEH YYUTHIBATH CIIEIYIOIINE
HAIpPaBJICHUS BOCIUTATENbHOMN €SI TEIbHOCTH:

['paxxgaHckoe ¥ NaTpUOTHYECKOE BOCIIUTAHUE:

- hbopMuUpOBaHHE Y OOYYalOUIMXCS  LIEJIOCTHOTO  MHPOBO33PEHMs, POCCUHCKON
UJIEHTUYHOCTH, YB)XEHUS K CBOEH ceMbe, OOILECTBY, IOCYAApPCTBY, MPUHSATHIM B CEMBE U
OOIIIeCTBE JAYXOBHO-HPABCTBEHHBIM U COIMOKYJBTYPHBIM IIEHHOCTSIM, K HallMOHAJIBHOMY,
KyJbTYPHOMY U UCTOPHUUYECKOMY Haclie/Inio, (GOPMUPOBAHUE CTPEMIICHHS K €r0 COXPAHEHUIO U
Pa3BUTHIO;

- hopMUpOBaHUE y OOYYAIOIIMXCS AKTUBHOW TIpakKIaHCKOW MO3MIIMH, OCHOBAaHHOM Ha
TPAJAUILIMOHHBIX KYJIBTYPHBIX, JTYXOBHBIX U HPABCTBEHHBIX IIEHHOCTSIX POCCHUICKOro OOIIeCTBa,
JJIS1 IOBBIIIEHUS CTIOCOOHOCTH OTBETCTBEHHO PEAIIM30BBIBATH CBOM KOHCTUTYLIMOHHBIE IIpaBa U
00513aHHOCTH,

-pa3BUTHE MPABOBOM M TOJIUTUYECKOM KyJIbTypbl OOYyYalOUIMXCs, pacllupeHHe
KOHCTPYKTHBHOT'O y4acTHUsl B MPUHATUHU PELICHUN, 3aTParuBaoLINX UX MIPaBa U UHTEPECHI,
B TOM 4YHCJI€ B Pa3IMYHBIX (opMax caMOOpraHU3alUHU, CaMOYINpPaBIEHUs, OOIECTBEHHO-
3HaYUMOU JESITeIbHOCTH;

- GopMUpOBaHUE MOTHBOB, HPABCTBEHHBIX U CMBICIOBBIX YCTAHOBOK JIMYHOCTH,
MO3BOJISIOIIUX  MPOTHBOCTOSTH  AKCTPEMHU3MY, KCEHO()OOMM, NHUCKPpUMHUHALMM IO
COLIMAIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIlMOHAJIBHBIM MpPHU3HAKaM, MEXITHUYECKOU U
MEXKOH(ECCHOHATBHON HETEPIIUMOCTH, IPYTUM HEraTUBHBIM COLUATBHBIM SIBJICHUSIM.

JlyXOBHO-HPaBCTBEHHOE BOCITUTAHUE:

- BOCIIMTAaHUE YYBCTBA JOCTOMHCTBA, YECTH M YECTHOCTH, COBECTIMBOCTH, YBAKECHHUSI
K POIUTENSAM, YUUTENAM, JIFOASIM CTapIIEro MOKOJICHHUS;

- bopMupOBaHUE TMPUHLHUIIOB KOJUIEKTUBU3MA U COMUAAPHOCTH, AyXa MUJIOCEPAUS U
COCTpaJlaHusi, NMPUBBIYKU 3a00TUTHCA O JIOASX, HAXOIALIUXCA B TPYAHOH >KU3HEHHOH
CUTYaIuH;

- bopMUpOBaHUE COMUAAPHOCTH M YYBCTBA COIMAJIBHOW OTBETCTBEHHOCTH IO
OTHOLICHUIO K JIOJSM C OrPAaHUYEHHBIMH BO3MOXXHOCTSAMH 3]I0pPOBbs, IPEOJOJICHHUE
MICUXOJOTMYECKUX OapbepOB MO OTHOLIEHUIO K JIFO/SIM C OTPAHUYEHHBIMU BO3MOKHOCTSIMU;

- hopMHpOBaHKHE SMOLIMOHAIBHO HACBIIIIEHHOTO U TyXOBHO BO3BBIILICHHOTO OTHOIICHUS
K MHpY, CIIOCOOHOCTH U YMEHHUS TIepeIaBaTh APYTUM CBOI ICTETUUECKHI OTIBIT.

KynbpTypHO-IpOCBETUTENBCKOE BOCITUTAHUE:

- OpMHPOBAaHUE ICTETUUECKON KapTHHBI MUPA;

- bopMUpOBaHUE YBaXXEHUSI K KYJIbTYPHBIM LIEHHOCTSM POJHOTO TOpoja, Kpas,
CTpaHbI;
- TOBBIIIEHUE TTO3HABATEIbHON aKTUBHOCTH 00yUYarOIINXCSl.



HayuHno-o6pa3oBaTeiabHOE BOCIIUTAHUE:

- hopMHpOBaHUE y 00yUYaIOIUXCS HAYYHOI'O MUPOBO33PEHUS;

- hopMUpOBaHUE YMEHUS NOTy4aTh 3HAHUS;

- bopMupOBaHNME HABHIKOB aHalW3a W CHHTe3a HWHPOpMAIMM, B TOM YHCIE B
npodeccuoHanbHOi 001acTH.
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[Tpunoxenue k padboueit
nporpaMme JUCIUTLITHHBI

MHWHHCTEPCTBO HAYKHU 1 BBICHIEI'O OFPA30OBAHIA
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10 AMCUUILINHE

b1.B.J12.01.01.04 ITpoekTupoBaHre aBTOMATU3UPOBAHHBIX CUCTEM

r. Kazans, 2024



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

OueHuBaHuEe pe3yiabTaTOB OOYYEHMS] MO AMCLMIUIMHE OCYIIECTBISETCS B paMKax
tekyuiero koHTposust (TK) ¥ mpomeXyToyHOW aTTecTalMu, MPOBOJUMBIX MO OaIbHO-
peiitunrosoit cucreme (bPC).

1.TexHosioru4eckasi Kapra
Cemectp 7

PelTHHrOBEIE NOKA3aTEIN

HaumenoBanue pazaena

KOHTPOJISI

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

Pa3pen 1. «Beenenne. CucteMHEBII
MTOJIX0JT K TPOCSKTHPOBAHHFO»

Tect

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

Tect 10
3ammTa IpakTHIECKON paboThI 10
BrinosiHeHue KypcoBOro MpoeKTa 5
Pa3znea 3. «HenoBeko-ManHHbBIH
uHTepdeiic B TK3 15| 0-10 15-25
aBTOMATU3UPOBAHHBIX CHCTEMAaX»
Tect 10
3ammTa IpakTHIECKON padoTh 10
BrinosiHeHuE KypcoBOTO MPOEKTa 5
Pasnen 4. « 3ammra npubopos u TK4 15 | 0-15 h0-30
CPEJICTB aBTOMATHU3AIH»
Tect 15
3aiuTa NpakTUYecKoil paboTsl 10
BrinosiHeHUE KypcoBOTO MPOEKTa 5
IIpomeskyTOoYHas aTTEeCTALMSA
(3x3amen)

3aanue IpoMeXyTOUHOM
aTTecTaluu

TK1

[EEY
o
@
[HEY
o

10-20

[EY
o

ol

TK2 15 | 0-10 15-25

0-45

0-15

B nucemenHoit popme no Ouneram 0-30

Cemectp 8_
HaumenoBanwue pazaena ‘ S o ‘ PeliTuHrOBBIE IOKA3aTENN




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

BrInonHenne KypcoBoro npoekra

Paznen 6.
TEXHUYECKOTO
co3JlaHune
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
MPOEKTHOM JCSITEIILHOCTH U
YIPaBJICHUS TPOCKTaAMU»

TKS8

15

0-15 10-30

Tect

15

3ammTa NpakTHIeCKON padoThl

10

BrinosineHue KypcoBoro rmpoekTa

IIpomeskyTOUHAS aTTeCTALMS
(3x3amMen)

0-45

3aaHue NpoMeKyTOUHOU
aTTecTaluu

0-15

B nucemenHo# ¢hopme 1o Ormteram

0-30

2. OueHOYHbIE MATEPHAJIHI TEKYILEr0 KOHTPOJIS M MPOMEKYTOUHOI aTTecTAllMN
[Ikana OIeHKH PEe3yIbTATOB OOYUYEHUS IO TUCIIUTLINHE:

VYpoBeHb chOpMUPOBAHHOCTH KOMIIETEHIUH
Kon (MHIUKATOpa JOCTHXKEHHS] KOMIETEHIMH)
MHJMKA | 3alUIaHUpOBaH
Kon . o o
Topa HBIE Boicokuit Cpennnii | Huxe cpennero Husknii
KOMIIE
OCTHK | pe3y/IbTaThl
TEHIU a pesy. [IIxayia oLleHUBaHUS
EHUS oOyuyeHus
u YIIOBJIET- HEYJIOBJIET-
KOMIIET |10 TUCLHUILINHE OTJINYHO XOpO1LIO
BOPHUTEJIBHO BOPHUTEJIBHO
EHIUU
3a4TE€HO HE 3a4TE€HO
[K-4 |IIK-4.1 (3naTh




anektpoHHyto |CBoOOaHO M B |[ocTaTtouno [1moxo onu- He 3naer
MPOEKTHYIO U |[OJHOM 00BEME|OIHO 3HAET  |CHIBAET MPOEKTHYIO U
pabouyo OTIHMCHIBAET NPOEKTHYIO U |IPOCKTHYIO U [pabouyro
TEXHUYECKYIO |[IPOEKTHYIO U  [pabodyro pabouyro TEXHUYECKYIO
JOKYMEHTAIHIO [pabouyro TEXHUYECKYIO |TEXHMYECKYI0  [TOKYMEHTAaIUIO
B 00JTaCTH|TEXHUYECKYIO  |JOKYMEHTAIHIO |[IOKYMEHTAIHIO (B 001acTu
aBTOMATH3AIMHY | JOKYMEHTAIHIO B 001acTH B o0nacTu aBTOMaTH3AINU
B COOTBETCTBUH|B 001aCTH ABTOMATH3aIlMH |aBTOMATH3AIUU B COOTBETCTBUU
c aBTOMATH3aIlHH (B B COOTBETCTBHUH |C
JCWCTBYIOIIUM (B COOTBETCTBUH [COOTBETCTBHH C|C JEHCTBYIOIIUMHU
U CTaHJapTaMH, [c JCWCTBYIOIUM |ACHCTBYIOUIMMH |CTaHAapTaMH,
TEXHUYECKUMH |JCHCTBYIOIUM (1 CTaHJApTaMH, |TEXHUYECKHUMHU
YCIOBHSMH U (U CTaHIAPTaMH, [CTAaHAAPTAMH, |TEXHHYECKUMH |YCIOBUSMH U
JIPYTrUMH TEXHUYECKUMH [TEXHUYECKUMU |yCIOBHUSAMU H  |IPYTUMHU
HOPMATHBHBIM |yCJIOBHSIMH M |YCIIOBHSIMH U |IPYTHUMH HOpPMaTHBHBIMH
u JIPYTrUMH JIPYTrUMH HOPMATHUBHBIMH |TOKyMEHTAMHU
JOKYMEHTaMH |HOPMaTHBHBIMH [HOPMAaTHBHBIM |JJOKYMEHTaMHU

Ymerb

MIPUMEHSET MIPUMEHSIET IIPUMEHSET Cnabo He ymeer
MPOEKTHYIO  H|TPOCKTHYIO M  [IPOEKTHYIO U [[IPUMEHSIET MIPUMEHSITh
pabouyro pabouyro pabouyro MIPOEKTHYIO U |[IPOEKTHYIO U
TEXHUYECKYI0 |TEXHUYECKYI0 |TEXHHYECKYH |paboduyro pabouyro
JOKYMEHTAITHIO |IOKYMEHTAIIHIO [TOKyMEHTAINIO [TEXHUYECKYIO — [TeXHUYECKYIO

B obnactu|B obnactu B 00JnacTu JOKYMEHTAIUIO |I0KYMEHTALINIO
aBTOMATH3alM{ |aBTOMATH3allM1 [aBTOMATU3aLUH (B 001aCTH B o0sacTu

B COOTBETCTBUH|B COOTBETCTBHUH [B COOTBETCTBUHU [ABTOMATU3AIIUH [aBTOMATU3ALIUH

C

C

C

B COOTBETCTBHUH

B COOTBETCTBHUU

JEUCTBYIOIIMM |IEHCTBYIOIIMM |IEHCTBYIOIIUM [C C
W CTaHAApPTaMU,|U CTaHAAPTAMHU, | CTAaHIAPTaMHU, [ICHCTBYIOIIUM |IeHCTBYIOIIUMHU
TEXHUYECKUMH |TEXHHUYECKUMH |TEXHWYECKUMHU |W CTaHIapTaMH, [cTaHIapTamH,
YCIOBHSMH  M|YCJIIOBUSMHU M |YCIIOBUSIMH M [TEXHUYECKUMH |TEXHUYCCKUMHU
JIPYTrUMH JIPYTrUMH JIPYTrUMH YCIOBHSIMH U [yCTIOBHSIMH U
HOPMaTHBHBIMH |[HOPMATHBHBIMHU [HOPMATHBHBIMHU | IP YT UMH JPYTUMH
JOKYMEHTAMHU |IOKYMEHTaMH |TOKyMEHTaMH, |[HOpMATHBHBIMH [HOPMATHBHBIMH
0e3 ommOOK |momyckaer JIOKYMECHTaMH, [TOKyMeHTaMu
Baanern
HaBbIKaMU CBo0Oo1HO Hocratouno |Cnabo He Bnaneer
NPUMEHEHHsSI  |HaBBIKAMU TIOJTHO HaBBIKAMU HaBBIKAMHU
MPOCKTHOW  W|IPUMEHEHHS |HaBBIKAMU PUMCHECHHSI MIPUMCHEHHSI
paboueit NPOCKTHONH U |IPUMEHEHHS  |[IPOCKTHOU U MPOEKTHOU U
TEXHUYECKOW |paboueii MIPOCKTHOM M [paboueit paboueit
JOKYMCHTAIIUH |TEXHHUYECKOW |paboueii TEXHUYECKOU TEXHUYECKOU
B 00NacTH|IOKYMEHTAIIUU |TEXHUYECKOW |IOKYMEHTAIMH B [JOKyMEHTAIUHU B
aBTOMAaTH3AIlNH |B 00JacTH JTOKYMEHTAIUH |00IacTu obnactu
B COOTBETCTBUH|aBTOMATH3allM |B 001acTH aBTOMATH3aIlUK |aBTOMATH3allUU
c U B aBTOMAaTH3aIi |B COOTBETCTBUHU (B COOTBETCTBUU
JEHCTBYIOUIUM [COOTBETCTBUU |U B c c
U CTaHJIapTaMHu,|C COOTBETCTBUU |ACUCTBYIOIIMMH (ICHCTBYIOITUMU
TEXHUYECKUMU |IEHCTBYIOIIUM |C CTaHJapTaMH, |cTaHAapTaMH,
YCIOBUSIMU ~ U|U NEHCTBYIONIUM |TEXHUYECKUMHU  |[TeXHHUYECKUMU
JIPYTUMH CTaHIapTaMu, |U YCIOBUSMU U YCIOBUSMU U
HOPMAaTHUBHBIMH [TEXHUYECKUMU |CTaHIApTAMU, |IpYTHUMH JIPYTUMH
JOKYMEHTAaMHU |YCIIOBUSMHU U |TEXHUYECKUMH [HOPMATUBHBIMUA |HOPMATHBHBIMH
ITK-4 [[1IK-4.2 [3naTh




pemenust  no|CBobGoxHo u B |[locratouno  ([Iioxo omu- He 3naer
YCTPaHEHHUIO U |[TOJIHOM 00BEME|OIHO 3HAEeT  |CHIBAET pelIeHus 1o
MIPENYNPEXKIEH |ONUCHIBAET pELIeHUs 10 |pelieHus 1o YCTPaHEHUIO U
HI0 OTKa30B H|pelIeHus 1o YCTPAHEHUIO U |yCTPAHEHUIO U [[IpeaynpexaeHn
HapylIeHUH YCTPAHEHMIO U |TIPEAYNPEKICH |IPEIYIPEKICHHU [F0 OTKA30B U
paboter ACVYII |npenynpex/ieH Mo OTKa30B U |F0 OTKA30B H HapyleHun
HIO OTKAa30B U |HApyILIECHUU HapyleHUu! pabdoter ACYII
HapyluIeHUN pabotel ACVYII [paboter ACVYII
pabotsr ACYII
Ymerb
JEMOHCTPHUPYET | IEMOHCTPUPYET [IeMOHCTpHpYeT [Cl1abo He
pelieHHus  TO|pemieHusi o  [pelieHusi o  |IeMOHCTPUPYET [AEMOHCTPUPYET
YCTPAaHEHUIO M |yCTPAHEHHIO U |yCTPAHEHMIO M |[pPEIICHUs [0  |peLIeHMs 10
MPENYNPEXIEH (IPEAYNPEKAEH [[IPEAYNPEXIEH |yCTpAaHEHUIO U |YCTPaHEHUIO U
HI0 OTKa30B H|[MIO OTKA30B U |MIO OTKA30B U  [[IPEAYNPEXAEH [MpeaylnpeKIeHH
HapyleHUH HapyleHUN HapylmeHUu! UIO OTKA30B U [0 OTKA30B U
pabotel ACVYII [pabotet ACVYII [pabotet ACVYII, [Hapymenuit HapylIeHun
6e3 omunbok JOTTyCKaeT pabotsr ACVII, [pa6oter ACYII
HE3HAYUTENbHBI |JOTTYCKAeT
€ OIMOKHN OIHMOKHN
Baanerns
HaBBIKAMU CBoboaHO Hoctatouno [Cmabo He Bnaneer
reHepUPOBAHUS [HABBIKAMHU TIOJTHO HaBBIKaMU HaBBIKaMU
MPeIIOKEHUN  [FeHepHUpOBaHMsI |HaBbIKaMU TE€HEpUPOBAHMS |T€HEPUPOBAHUS
M0 YCTPAHEHUIO [IPE/JIOKEHUN [T€HEpUPOBaHU |IPEUIOKEHUN  [peTOKEHUIA
u o s [0 YCTPAHEHHIO |[10 YCTPaHEHUIO
MIPEeyNpPEeXIEH [YCTPAaHEHUIO U |TPEUIOKEHUH (U u
HI0 OTKa30B U |MPEAyNpexaeH |10 MPEIyNPEXICHU |IpeaynpexaeHu
HapyIIeHUH W10 OTKA30B U |yCTpaHEHUIO U (10 OTKa30B U 10 OTKa30B U
paboter ACVYII |Hapymenuit MPEAYNPEKICH [HapyIIeHHI HapyIIeHUI
pabotel ACVII |uro otka3oB u [padotel ACYII [paboter ACYII
HapylIeHUI
paboter ACVYII

OHGHKa COTJIHYHO» BBICTAaBIIACTCA 3a BBIIIOJIHCHHUE IIPAKTHYCCKHUX Sa,Z[aHI/Iﬁ B

CCMCCTPEC; TCCTOBBIX SaHaHHﬁ; IMTOJIHBIC 1 COACPIKATCIbHBIC OTBCTHI HA BOIIPOCHI;

OHeHKa «XOpOoI1I0» BBICTABIACTCA 3a BBIIIOJIHCHHUEC MIPAKTHYCCKHX SaIlaHI/Iﬁ B

CEMECTPE; TECTOBBIX 3aJlaHUN;

OHeHKa «YAOBJECTBOPUTEJIbHO)» BLBICTABIISICTCA 34 BBIIIOJIHCHHUC IIPAKTHYCCKUX

3aJaHHH;
OneHka

«HECYAO0BJIECTBOPUTECJIbHO»

BBIIIOJTHCHHUC ITPAKTHICCKUX BaI[aHHﬁ.

3. IlepeyeHb O1LIEHOYHBIX CPEICTB

KpaTtkas xapakTepucThka OLIEHOYHBIX CpEICTB, HCHOJb3YEMBIX MPH TEKYIIEM
KOHTpPOJIE YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTAIMU 00YYaloIIerocs Mo JUCHHUILIINHE:

BBICTaBJIACTCA

3a

ciaboe

HaunmenoBanue Ommcanue
oneHo4yHoro | KpaTkas xapakTeprucTHKa OLIEHOYHOI'O CpeACTBa OLICHOYHOT'O
CpeJICTBa CpeJICTBa
[Ipaktnueckoe |CpeactBo OLICHKH YMEHHUS npuMeHsaTh| KoMmekT 3agay u
3aganue (I13)  |monmyuyeHHbIe TEOPETUUYECKUE 3HAHUS B 3alaHuM

Hn  HCIIOJIHOC




MPAKTUYECKON CUTyalluu. 3aJaHHE€ HaIpPaBICHO
Ha OLICHUBAHME KOMIIETECHIMUA IO IUCUUIUIMHE,
COIEPKUT YETKYH0 UHCTPYKLIMIO I10 BBIITOJHEHUIO
WJIA AIITOPUTM JIEUCTBUU

Cucrema  CTaHIAPTU3UPOBAHHBIX  33aJAHUM,

Tecr (Tecr) TO3BOJIAIOMAs  ABTOMATU3UPOBATE  TIPOTICAYPY Kommiexr
U3MEPEHUS]  yPOBHA  3HAHMH WM YMEHHI|TECTOBBIX 3aJaHMIA
oOyyaromierocs

CpencTBO KOHTPOJISA MONYYEHHBIX U YCBOEHHBIX K OMILICKT
. 3HAHWM, YMEHUN U HABBIKOB MPOYHINPYIOLTUM
Kypcosoii WHVBUAYaJIbHBIX
JTUCLHUIUIMHAM, TIPEICTABICHHAS B BUIE .
npoekt (KIT) . . 3a1aHu# 1O
WHIVBH1YaJbHON TEOPETUUECKO - TPAKTUUECKON
BapUaHTaM

paboThI

Kypcosoii npoexT

[Tpennaratorca 50 BapuanToB 3ananuii KI1.

Ilepeuenv npumepHvix 3a0anuii Kypco802o npoekma

Pa3paboTka TEXHUYECKOTO 3aJaHus W TPOCKTHOH JOKYMEHTAallMH Ha aBTOMaTH3aIlHIO
napoTypOMHHOMN YCTAaHOBKH C TEILIO(PUKAITMOHHON TypOHUHOM

Iear padoTBI: HAYYUTh CTYJACHTOB pa3pabaThiBaTh MPOCKTHYIO JOKYMCHTAIIMIO
ABTOMATH3allMd TEXHOJOTHYECKHX IPOIIECOB M IMPOM3BOJACTB COIJIACHO aKTYyaJIbHBIM
CTaHJapTaM MPOEKTUPOBAHMUS.

3agaya. PazpaboTrarh TeXHUYECKOE 3aJjaHue, IPAPUIECKYIO M TEKCTOBYIO YACTH MPOEKTHOM
JOKYMEHTAIlMM  aBTOMATH3allMM  TEXHOJOTMYECKOro  Mpolecca T  MPOU3BOJACTBA
(mapoTypOMHHOM YCTaHOBKH C TEIUIO(PUKAITMOHHON TYpOUHOIN).

Kputepun onieHKH U 1IKajia OleHUBaHUS

B Oaax

[Ipu o1ieHKe BBIMOIHEHHOTO KYPCOBOTO MPOEKTA YUYUTHIBAIOTCS CIAEAYIOIINE KPUTEPUU:

1. 3nanue mamepuana

[JcomeprkaHre TEKCTOBOTO U rpaduuecKkoro Marepraia KypcoBOro nIpoeKkTa COOTBETCTBYET
WHAUBUAYATLHOMY 33JaHUI0O W BBIMIOJHEHO B IOJHOM O0BEME, CTPYKTypa U (QYyHKIHMH
CUCTEMBI COOTBETCTBYIOT COBPEMEHHBIM TPeOOBaHMIM — 3 Oana;

0 coaepXaHHUE TEKCTOBOTO H Tpaduueckoro marepuaisa KypcoOBOTO  IPOEKTa
COOTBETCTBYET HMHAMBUAYATbHOMY 3aJaHWIO0 M BBIIOJHEHO HEIMOJIHO, MOKa3aHo ooiiee
MOHMMAaHUE BOIMPOCA, TOCTATOYHOE JJIS NaJbHEHIIIeT0 U3yYeHUs MPOrPaMMHOTO MaTepuraia
— 1 Oam;

O HE pacKphITO OCHOBHOE cojepKaHue yueOHoro matepuana — () 6amios;

2. Ymenue ucnonvzoeame mexnuyeckue cpeocmsa u npocpammHoe obecnedenue

O CTPpYKTypa CHCTEMBI, TEXHHYECKHE CpEICTBa U MporpaMMHOe obecreueHne
COOTBETCTBYIOT COBPEMEHHBM TPEOOBAaHUSAM, COJEp)KAHHE MaTepuana BBIOJTHEHO
JIOTUYECKH TTOCIIEIOBATENBHO, TOCTATOYHO XOPOIIIO IPpoayMaHo — 3 6aria;

0 TOCIEeAOBATEIbHOCTh MaTepHaia KypCOBOTO MPOEKTa HEIOCTATOYHO Mpoaymana — 1
Oar;

0 MyTaHUWIA B U3JI0)KCHUH MaTepraia KypcoBoro mpoekra — (0 6amios;

4. IlepeyeHb KOHTPOJBHBIX 32aHUIl WM WHbIE MAaTEPUAJIbI, HEOOXOAUMBIE sl
OIlEHKU 3HAHMii, YMEHUIl M HABBIKOB, XapaKTepPU3YIOUIUX 3Tanbl (POPMHUPOBAHUSA
KOMIIETEHIIMH B Mpolecce 0OCBOEHNSI TUCHUILTUHBI



Jus rekymero kourpoas TK1:

[IprimMep BONPOCOB HA MPAKTUYECKHUE 3aHATHUSA:

[IpakTueckoe 3ansatue 1:

1. [lepeuniciuTe OCHOBHBIE AIIEMEHTBI CUCTEMBI aBTOMATHYECKOTO YIIPaBICHHUS.
2. Kakue npuHUHAIBI yIpaBieHUs 3HaeTe?

3. YUro npenctapisiioT co0oil oOpaTHast CBSI3b?

4. HazoBuTe BUABI CXEM IPOEKTOB ABTOMATH3ALUH.

[IpakTueckoe 3ansTHe 2:

1. IToscaute ctannapTel npoektupoBanus AC.

2. Kakue MexayHapoiHble, TOCYyJapCTBEHHbIE M HAllMOHAIbHBIE CTAaHAAPTHI 3HaeTe?
3. HazoBute cranuu npoexktuposanus AUYC.

[IpakTueckoe 3ansTue 3:

1. B xakux cirydasix peKOMEHAYeTCsl pa3padoTka TeXHOpabouero npoekra?

2. Kakue sTansl coep UT cTaius NpoeKTupoBanus «BBoa B neiicTBre»?

3. Kakue stansl cogepkut ctaaus npoektupoBanus «ConpoBoxaenne ANUYC»?

IIpumep TecToB:

1. YcraHoBkH, BXOJSIIME B COCTaB SHEProdioka ¢ naporazoBoil ycranoskoi (I1I'Y)
BBICOKOTEMIIEpPATypHbIE€ ra30TYpOUHHBIE YCTaHOBKHU

KOTEJI-yTHIN3aTOp

napoBas TypOuHa

a’parop

KapOOHHU3aTOP

0JI0paTop

7e010paTop

oooooOon

2. YCTaHOBKH, BXOJIAIINE B COCTAB AIEKTPOTEXHUIECKOTO 000PYI0BAHUS SHEPTOOIOKOB

[J reHepatopbl ¢ aBTOHOMHBIMHU PETYJISTOPAMH HAIPSHKECHHSI

[J  BcrmoMorarenbHbie CHUCTEMbI (BO30YKICHUS, OXJIAKICHHUS, MACIOCHAOKEHHS, TallleHHUs T0JI,
MOKaPOTYILICHHUS )

(] mapoBas TypOuHa

1 measpatop

I omoparop

LI neomopatop

3. AHanorosas rpymnmna TeIIOTeXHUYECKUX U3MEepEeHU i
TeMmIepaTypa, 1aBlIeHue, pacxo/l, ypOBEHb
MOIITHOCTb 3JIEKTPHUECKast

HanpsHKEHUE JIEKTPUIECKOe

JacToTa

BBIPAOOTKA JIEKTPOIHEPTHU

noTpeOIeHUe IEKTPOIHEPTUU

Ooooooo

4. AnanoroBast rpyImma 3JeKTPOTEXHUYECKUX U3MEPEHHH
MOIITHOCTh aKTUBHAsl U pEaKTUBHAs, TOK

HanpsDKeHUe, 4acToTa, BeIpaboTKa U MOTpeOeHre SHePr U
TemIeparypa

JIaBlICHUE

pacxon

YPOBEHB

Ooooooo

5. Henu cozpanus AUYC TOC



O

O

o0ecrieyeHne HAAEKHOTO U APPEKTHUBHOIO aABTOMATHU3UPOBAHHOTO YIPABJICHHUS OCHOBHOTO U
BcrioMoraresnbHoro obopynosanus TOC B HOpMabHBIX, IEPEXOTHBIX, aBAPUHHBIX PEKUMAX PAOOTHI
MIOBBIIIEHUE YPOBHSI HAZCKHOCTH, O€30MACHOCTH U SKOHOMHYHOCTH MPOLIECCOB BHIPAOOTKH TEIUIOBON U

JJIEKTPUYECKOMN SHEPrUun

0
0
0
0

cHIKeHHE 3PPEeKTUBHOCTH aBTOMATH3UPOBAHHOTO YIIPABIICHUS
MOBBIIIEHUE CE0ECTOUMOCTH HICKTPUIECKON SHEPTHH
MOBBIIIEHUE Ce0ECTOUMOCTH TEIIOBOI SHEPTHU

MIOBBIIICHUE LIEHBI WIEKTPUIECKON SJHEPIUHU

6. Yposuu ympasnenust B ALYC TOC

N OoOoOooog

OO0O0O0oOod

Bepxuwuii yposenb - HMI, SCADA

cpenHuii yposeHs - [UIK, perynsatopsl, nporpaMMupyemsle, pesie, CYETYUKH
HWKHUW YPOBEHD - JATYUKHU U UCIIOJIHUTEIIbHBIE MEXaHU3MBbI

BEPXHUH YPOBEHb JATYMKU U UCIIOJHUTEIIBHBIE MEXAaHU3MBbI

cpemnuit yposenb HMI, SCADA

HKHUK ypoBeHb [1JIK, perynsaTopsl, nporpaMmMupyeMsble, peiie, CYEeTYUKH

. Bepxuuii yposens ynpasnenus AUYC TOC

cepep enuHoro BpeMenu, APMebI onepatopa u unxunupunra, WEB-cepsep
Kagbl peryisaTopoB, 3alIUT U OJIOKUPOBOK, YIIPaBICHUS TOPEIKaMH
JATYUKU U UCTIOTHUTEIbHbIE MEXaHU3MbI

IEKTPOTEXHUUECKOE 000PYJOBAHNE

aHaJIM3aTOPbI ILIMOBBIX a30B

KOHIIEHTPATOMEPHI TEIIOHOCUTEISI (BObI)

8. AHayoroBbIe CTaHAAPTHHIC CUTHAJIBI TATYUKOB

oooOoOond

Hamnpspkenue 0 — 5 V nmocrossHHOTO TOKA, TOK 4 — 20 MA
HaTypaJIbHbIE CUTHAJIBI TepMoTpeoOpa3oBaTenieil COpOTUBICHUS
cUTHaJIBI 0 uHTepdericy RS-232

curHaiel o uatepdericy RS-485

Hanpspkernue -1- 0 —+1 V mocTostHHOTO TOKa

Tok 0 — 10 MA

9. lludpoBbie CUTHAIBI JATYUKOB

ooood

Ooodds

curHaiel o nporokoiam RS-485, HART, AS

curgaisl 0 mim 1

Hanpspkenue 0 — 5 V nocrossHHOTO TOKA, TOK 4 — 20 MA
HaTypaJIbHbIE CUTHAJIBI TepMOTpeoOpa3oBaTeneil COpOTUBICHHS
ToK 0 — 10 MA

. Perraemele 3amaun aBTOMaTHSI/IpOBaHHOﬁ MES - cucremsl

OIICPaTUBHOC YIIPABJICHUC TPOU3BOJCTBOM
YIIpaBJICHUC peCypCaMU NPpCAPUATUA
YIIPaBJICHUC TEXHOJOTHYCCKUMHU PO ECCaMr
PCHICHUC CTPATCITNUCCKUX 3aiaYd NPCAIIPUATHA
MOAACPIKAHUC ITapaMeTpa Ha 3aJaHHOM YPOBHC

Jus texkymero kourpoass TK2:

[IpakTrueckoe 3anarue 1:

1. Kakue Bugsl o6ecneuenuss ALY C 3naete?

2. JlaiiTe XapakTepuCTHKy TexHudeckoMy obecrieuenuio AUYC.
3. [MosicauTe anropurmMudeckoe obecneuenne ANYC.

[IpakTrueckoe 3aHaTHE 2:
1. aiiTe xapakTepuCTUKY MIKadam TeIeMEXaHUKH.



2. IlosicauTe mKagbl aBTOMATHKHY.
3. Kakue napametpsl mkadoB aBTOMAaTUKU U yIPaBICHUS ?

[Ipaktuueckoe 3anarue 3:

1. Kakue 3Tansl COEepKUT CTaausl MPOCKTUPOBAaHUS « TeXHUUECKOe 3aaHue»?
2. Kakue sTansl COAEPKUT CTaAUS MPOEKTUPOBAHUS « ICKU3HBIA TPOCKT»?

3. Kakue sTansl cogepKuT cTaaust NpoeKTupoBaHus « TeXHUYecKuil MpoeKT»?

ITpumep TecToB:
1. ®ynkumu n 3amaun SCADA-makera
[l oOpaboTKka TaHHBIX B PSKHME PEaIbHOTO BPEMEHU
[] oOMeH JaHHBIMH C Pa3JINYHBIX YCTPOMCTB CBSI3U C 0OBEKTOM YIIPABJICHUS
L] peanuzammus SCADA HMI — yenoseko-maniinaHOr0 HHTEpdeiica ¢ oToopakernnem nHpopmarmu Ha [TK
WM ONEPATOPCKUX MaHEesX
L] BozzaelicTBHe Ha OOBEKT YIPABICHHUS ITYyTEM M3MEHEHHS TOa4H MaTepUaAIbHBIX ITAPaMETPOB
[] peanu3anusi CMCTEMHO# KOMITbIOTEpHO# nporpammbl APM onieparopa
(] m3mepeHue TeKyUX 3HAYCHUH TApaMEeTPOB TEXHOJIOTMIECKOTO Iporiecca
L] BoszzaelicTBHe Ha OOBEKT YIIPABICHHUS ITyTEM H3MEHEHHSI SHEPTeTUIECKUX TaPaMETPOB

2. CocraBubie yactu ANYC, BXois1IME B 30HY 00CITY)KUBAaHUS CTPYKTYpHOTO TorpazaencHus ANUYC

[ TIITK, nmoneBoe oGopymoBanre AMYC, nuHHM CBSA3M, MOMEIICHHS, 3aKpEIUICHHBIEC 3a IEPCOHAIIOM
ANYC

(] nMHUM CBS3U B YaCTH JIEKTPOTEXHUYECKOTO 000PYIOBaHHUS

[] KOHJEHCAIMOHHBIC U YPABHUTEIILHBIC COCYIBI

(] mepBHYHBIC 3amOpHBIC OpraHbl HAa HMMIYJIbCHBIX JHHHUSAX CPEJCTB H3MEPEHH, aBTOMATH3AIMU
TEXHOJIOTHYECKHX 3alIUT, OJIOKUPOBOK

[] HemocpeacTBEHHO 3amOpHbBIC opransl UM

3ona obcyxuBanus CI120.

3. CocraBubie yactu AUYC, BXos1ue B 30Hy 00CTYKUBaHHSI CTPYKTYPHOTO TOIPA3ICIICHHS TI0
anekTpoodopyaoBanuto (CII20)

L] mosieBoe 000PYI0BAHUE, IMHUU CBSI3H B YaCTH DJICKTPOTEXHUUYECKOTO 000PYyI0BaHHMS, 3aKPEIUICHHBIC 32
CIIS0 nomernieHus, B KOTOPBIX pa3menieHo obopynoBanue AYC

] mporpammuo-Texanueckuit komruieke (ITTK)

1 moneBoe o6opynoBanre AUYC, TuHHN CBSI3H, TOMELICHHUS, 3aKpeIJICHHbIE 3a Tiepconaniom AUYC

[J KOHJEHCAIMOHHBIC U YPABHUTEIIbHBIC COCY/IBI

L] HemocpencTBEHHO 3amopHbIe opranbsl UM

4. Buppl IeproIM4eCcKOro TEXHHYECKOTO 0OCITy)KUBAHHS YCTAHOBIICHBI s YCTpOUcTB P3A HanpshkeHuem
0,4-750 xB

O OpoBepKa MpPU HOBOM BKJIIOYCHHH (Halaaka), TMEpBbId NPO(UIAKTUYECKHH KOHTPOIIb,
npoUIAKTHIECKHH KOHTPOJIb

L] mpodunakTuyeckoe BOCCTAHOBICHUE (PEMOHT), TEXHHUYECKOE OOCITY)XMBAaHUE IUIS MPOIJICHUS CpPOKa
CITyOBI, TEXHUYECKHIH KOHTPOJIb

TECTOBBIN KOHTPOJIb, OIIPOOOBAHHE, TEXHUUECKHI OCMOTP

ybopka

aeraszanus

MPO3BOHKA

aea’panus

OoOooOdnd

5. Llenb TeXHUYECKOTO OOCITYKUBAHUS B [IEPUO/T HOPMAIIBHON AKCILTyaTalluy (MEX1y IByMs
BOCCTaHOBIIEHUsIMU) ycTpoiicTB P3A Hanpsokenuem 0,4-750 kB

[l BbIsSBIECHHE U YCTpaHCHHWE BO3HMKIIMX OTKAa30B M M3MEHEHHWIl MapaMeTpoB YCTPOMCTBA C LEINBIO
MPEJOTBPAILEHHsI BOBMOXKHBIX OTKa30B (DYHKIIMOHUPOBAHUS

L] ompeneneHune COOTBETCTBUS KBaTH(PUKAIIMK TIEpCOHAA



L] ompeneneHne HECOOTBETCTBHS KBAIU(UKAIINY MTEPCOHANA
L] ycraHOBJEeHHE HApYIICHHIA IPABUII OXPaHbI TPyaa
[l ycraHOBJeHHUE HApYIICHHI OILJIATHI TPYAa

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

L] nepemennslit Tok 1 A u 5 A, nepemennoe Hanpspbkenue: 57,7 B u 100 B, 230 B u 400 B, Toka 4-20 MA
U HanpspkeHus nocrostHHoro toka 0-10 B

yactoTHbIN curnan 2000-4000 I'xg

HaTypaJIbHbIE CUTHAJIBI TEpMOIIpeoOpa3oBaTeieil COPOTUBICHUS

curain HART

Tok 0 — 10 MA

oooo

7. Duckpetnsbiii curnan Beoja B [ITK AMYC noacranumii (I1C)

24 B nnu 220 B nocrostHHOTO (BRINPSAMIIEHHOT0) TOKa, 230 B nepemennoro Toka yactotsl 50 I'rg
yactoTHbIN curHai 2000-4000 I'xg

HaTypaJIbHbIE CUTHAJIBI TepMOTpeoOpa3oBaTesieil COPOTUBIEHUS

curain HART

Tok 0 — 10 MA

ooogd

8. Hudposoii curnan roja B IITK AUYC noacranwmii (I1C)

L] wunTepdeiice ¢pusuueckoro yposus IEEE 802.3 Ethernet («Butas mapa» u/wim ONnTHYECKOE BOJOKHO)
u/umu RS-485 (EIA/TIA-485-A)

yacToTHbIN curdai 2000-4000 I'xg

HaTypaJIbHbIE CUTHAJIBI TepMoTNpeoOpa3oBaTesieil COPOTUBIEHUS

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

Tok 0 — 10 MA

oogg

9. TpeboBanus IpeaBABISIEMBIC K YCTpOUCTBaM CBsI3H ¢ 00bekToM (Y CO), ucnonb3yeMbiM B coctae [1TK
ANYC TOC

1 VYCO - cOBOKYMHOCTh MOJYJICH, 00CCIIEUMBAIOIINX COMPSUKEHUE C JATYUKAMHU, HCIIOJHUTEIHHBIMU
MEXaHU3MaMH U IpYTUMH YCTpOiicTBaMu

[J YCO — mMoryt BKJIIOYATh CICIUATH3UPOBAHHbBIC HHTEIICKTYaTbHbIE MOIY/IH

1 YCO — npencrapiser co00it KIIEMMHBIE KOJIOIKH

1 YCO - npeacrasisier co00ii 3KpaHUPOBAHHBIE KJIEMMHBIE KOJIOAKH

1 YCO - npexacrasiser co00i KpOCCOBBIH ImKad

10. TpebGoBanus 1Mo morpenrHocTy (HeonpeaeneHHocTH nHpopManmn) kananoB Beoja (YCO) IITK ANYC
TOC, nonoyIHUTENbHAS MOTPEIIHOCTh TP BBOI€ MH(POpMaIUu

LI ne 6onee 0,15% ot miKaibl 11 YHU(HUIIMPOBAHHBIX CUTHAJIOB TOKA U HanpspkeHwst, 0,2% OT MIKabl JUist
CUTHAJIOB OT TEPMOIIAp ¥ TEPMOMETPOB COITPOTHBIICHHUI

LI me menee 0,5% oT mIkajbl TOKa M HAIIPSDKCHUS

L] paBHOE 2,5% OT IIKaJIbl TOKA U HAIIPSDKECHUS

L] He Oosee 1% OT IMIKaJIbI TOKA U HANPSIKECHUS

L] He 6osee 5% OT MIKaJIbI TOKA U HANPSDKEHUS

Jas Ttekymero koutposasi TK3:
[IpakTrueckoe 3anarue 1:
1. Jlns wero mpenHa3HAvYeH ONepaTopcKuii nHTepderc?
2. Ilepeuncnute TpebOBaHUS K OmepaTOpcKoMy UHTEpGeEiicy.
3. ChopmynupyiiTe Ha3HAYEHUE U OOPUCYIUTE KOHCTPYKIMIO IIIUTOB U MYJIHTOB.
[IpakTrueckoe 3aHaTHE 2:
1. TloscHuTe pacnonokeHue MpUOOPOB U ammapaTrypbl Ha (acagHbIX MAHENSAX HIUTOB U
MyJIbTOB.
2. Hapucyiite mpumMep KOMIIOHOBKH IIIUTOB U MTYJIbTOB B MIUTOBBIX TOMEIICHHUSIX.
3. [MosicauTe pa3paboTKy omepaTopckoro uHTepdeiica.



[Ipaktuueckoe 3anaTue 3:
1. Ha3Barb Tunsl nokanbHbix IIJIK 1 BapuaHThl UX peanuzanuu.
2. MogepHu3auuy KOHTPOJUIEPOB CETEBOIO KOMIUIEKCA, CTPYKTypa MCIOIb3yEMBIX
IIPOMBILIJICHHBIX CETEM.
3. Otnnuus PCY manoro macmirada oT CETEBOro KOMIUIEKCAa KOHTPOJUIEPOB, UX (PYHKIUU U
IIPUMEHEHHE.

ITpumep TecToB:
1. YcranoBuTe B3phIBOOIIACHBIE 30HBI B MOPSIIKE CHUYKEHUS OMTACHOCTU
1): 3onsl 0 (30HbI Ki1acca B-1) - 30HBI, pacnosokeHHbIC B IOMEUICHUSX, B KOTOPBIX BBIICISIOTCS FOPHOYHE
ra3bl WM Maphkl JIETKOBOCIUIaMmeHsomuxcs sxuakocteit (JIBX), obpasyromiue ¢ Bo31yxoM B3pbIBOONIACHBIE
cmecu (BOC) npu HOpMalIbHBIX pekrMax paboThl
2): 3oubl 1 (30HBI Kimacca B-1a), pacnosiokeHHbIE B TIOMEUICHUSX, B KOTOPBIX IMPU HOPMATBHOMN
skcrutyaTaiu BOC (He3aBUCHMO OT HMKHErO KOHIIEHTPALMOHHOTO Mpefiesia BOCINIAMEHEHUS) BO3yXOM
He 00pa3yroTcs, a BO3MOXKHBI TOJIBKO B pe3yJbTaTe aBapuil MM HEHCIIpaBHOCTEN
3): Boubl 2 (30HBI Kimacca B-10, 30HbI Kiacca B-IT), pacnonokeHHbIC B MOMEIICHHUSX, B KOTOPBIX HPHU
HOpMaibHOM SKcrTyatann BOC ¢ Bo3myxom He 00pa3yroTcs, @ BO3MOXKHBI TOJIBKO B PE3YJIbTaTe aBapuid
VI HEUCITPAaBHOCTEN
2. YCcTaHOBHTE B3PBIBOOTIACHBIE 30HBI B TIOPSIIKE BO3PACTAHUS OTTACHOCTH
1): 3oubl 2 (30HBI Kiacca B-16, 30HbI Kiacca B-Ir), pacmonoskeHHbIe B TIOMEHICHUSNX, B KOTOPBIX MPH
HOpMastbHOM SKcrTyatanm BOC ¢ Bo3myxom He 00pa3yroTcsi, @ BOSMOXKHBI TOJIBKO B PE3YJIbTaTe aBapHid
VIV HEUCITPAaBHOCTEN
2): 3oubl 1 (30HBI Kimacca B-1a), pacnosiokeHHbIE B TIOMEHICHUSX, B KOTOPBIX IMPU HOPMATBHOMN
skcrutyaTaiun BOC (He3aBUCHMO OT HIKHErO KOHIIEHTPAIMOHHOTO Mpefiesia BOCINIAMEHEHUS) BO3yXOM
He 00pa3yloTcs, a BO3MOXKHBI TOJIBKO B pe3yabTaTe aBapuil WIIM HEUCIPABHOCTEH
3): 3onbl 0 (30HBI Ki1acca B-1) - 30HBI, pacronokeHHbIEe B TOMEIICHHUSX, B KOTOPBIX BBIICIISIOTCS TOPIOYHE
ra3bl WK Maphl JIETKOBOCIUIaMeHsromuxcs sxuakoctei (JIBX), obpasyromue ¢ BO31yXxoM B3pBIBOOIIACHBIE
cmecu (BOC) mpu HOpManbHBIX peskuMax paboThl
3. YcraHoBuTe B3pHIBOONACHBIE 30HBI B TMOpSAKE BO3pacTaHus omacHocTu coryacHo CraHgapra
EBpomeiickoro cooOmiectBa a1 cMeceld BO3[AyXa € MEJNKOJUCIHEPCUOHHBIMU TBEPABIMH TOPIOYMMU
BemecTtBamu (B Poccuu cormacuo "[IY3" - kimaccoB )
1): 3ousr 22 (30HbI Kiacca B-lla), pacrmosioxkeHHble B MOMEIICHUAX, B KOTOPBIX OMACHBIC COCTOSIHHS,
yKa3zaHHbIe 17151 30H Kinacca B-1l, He uMeroT MecTa npu HOpMaIbHOU SKCILTyaTalliH, a BO3MOKHBI TOJIBKO B
pe3ynbTaTe aBapuil WM HEUCIIPaBHOCTEH
2): 3oubl 21 (30ubI Kitacca B-11), pacrnonosxeHHbIe B IOMEIICHUSIX, B KOTOPBIX BBIJCISFOTCS MEPEXOISIIUC
BO B3BEUICHHOE COCTOSIHHWE TOPIOYUE MBbUIM WM BOJIOKHA, OOpa3ylollue B3PHIBOOINACHBIE CMECU IMpU
HOPMAaJIbHBIX pPeXKUMaxX pabOThI
3): 3oubl 20, pacroJIOKCHHbIE B MOMEHICHUAX, B KOTOPBIX MOCTOSIHHO MPHCYTCTBYET B3PBIBOOMACHAS
razoo0pazHas armocdepa B ¢opmMe oOnaka MNbUIM M B KOTOPHIX MbUIb MOXET HAKaIllJIUBaTbCS H
00pa30BBIBATH CIOW HEOMPEACTUMON UK YPE3MEPHOMN TOJIIUHBI
4. VYcTraHOBUTE B3pBIBOOIIACHBIE 30HBI B IMOPSJKE CHIKEHUS ONacHOCTH cornacHo Cranpapra
EBpormeiickoro cooOmiectBa A cMeceld BO3[AyXa C MEJNKOJIUCIEPCUOHHBIMU TBEPABIMH TOPIOYUMU
BemecTBamu (B Poccuu cornacuo "ITYD" - knaccos )
1): 3onbl 20, pacmosioKeHHbIE B MOMEIICHHSX, B KOTOPBIX MOCTOSHHO MPHCYTCTBYET B3PHIBOOIACHAS
razoobpasHast atmocepa B ¢(opme obiaka MbUIM M B KOTOPBIX MbUIb MOXKET HaKalsIUBaTbCs U
00pa30BbIBATh CIIOM HEONIPENEIUMON WM YPE3MEPHOM TOIIIUHBI
2): 3oubI 21 (30HbI Knacca B-1), pacnonokeHHbIe B IOMEIICHUAX, B KOTOPBIX BBIACISIOTCS MEPEXOISAIINC
BO B3BEIIEHHOE COCTOSHUE TOPIOYME NbUIM MM BOJIOKHA, O0Opa3yloIlMe B3pHIBOONACHBIE CMECH NpHU
HOPMAJIBHBIX peKUMaX pabOTHI
3): 3onbl 22 (30mbI Kiacca B-lla), pacmonoxeHHbIe B MOMEIIEHHAX, B KOTOPBIX OMACHBIE COCTOSHHS,
yKa3aHHbIe 1711 30H Kiacca B-11, He uMeroT Mecta mpu HOpMaIbHOM KCIUTyaTalluy, a BO3MOYKHBI TOJIBKO B
pe3yabpTaTe aBapyuil UM HEUCIIPaBHOCTEN
5. OT™MeThTe NpaBUIBHBIN OTBET
CucTeMsl 3JeKTpONUTaHHsI TPUOOPOB U CPEICTB aBTOMATHU3ALIMU MOTYT UMETh CJIeIYIOLI1e BHUIbI 3aIIUTbI
L] 3ammra oT neperpys3ku



3aIUTa OT KOPOTKOTO 3aMBIKAHHUS
3amura oT "aypaka"

3amuTa OT yaapa MOJIHUN

3aIUTa OT 3eMJICTPSCEHUS

3aIUTa OT BRICOKUX TEMIIEpaTyp

3aIUTa OT HECAHKIIMOHUPOBAHHOTO JIOCTYTIA

6. OT™MeThTe MpPaBUIHLHBINA OTBET

B kadecTBe anmapara 3amuThl UISI CHCTEM JJICKTPOTIMTAHUS MTPUOOPOB U CPEICTB aBTOMATH3AIMH MOTYT
HCIIO0JIb30BaThCS

IJIaBKasi BCTaBKa

ABTOMATHYECKHI BBIKIIIOYATENb

KOPOTKO3aMbIKATEIh

OBICTPOICHCTBYIOUINH MTPEIOXPAHUTEIBHBIN KIIaNlaH

HEaBTOMATHYECKUH BBIKIIOUATEITb

TOPMO3 C JIEKTPOMATHUTHBIM TTPUBOIOM

7. OT™MeTbTe NpaBUIIbHBINA OTBET

Br16op ceuenuit npoBo10B U Kuj Kabenei

[Tpu BeIOOpE cCeueHus IPOBOJIOB U JKUJI Kabelel 1erel yrpaBieHHs, CUTHAIN3AINN, U3MEPCHUS U TTUTAHUS
HE YYUTHIBACTCS

JOITYCTUMBIC TOKOBBIC HATPY3KH

TOTEPH HAMPSIKESHUS

MEXaHW4YeCKask TPOYHOCTh

9acToTa MePEMEHHOTO HAIPSDKECHUS

(haza mepeMeHHOTO HAMPSHKEHUS

KJIACC B3PBIBOOITACHOCTH 30HBI MPOKITAIKA

8. OTMeThTe MpaBWIbHBIN OTBET. BBIOOP MpoBOAOB M Kabemnein

W3onsiumst, 3ammTHBIE 000J0YKH M HAPY>KHBIE TIOKPOBBI TTPOBOJIOB U Kalesel T0KHA COOTBETCTBOBATh

[l cmenuanbHBIM TpeOOBAHUAM, CBSI3aHHBIM C 0COOCHHOCTSIMU aBTOMATH3UPYEMOTO 00beKTa (Hampumep,
BBICOKUM TEMIIepaTypam)

(] ¢dyHKIMH KOHTYpa aBTOMATU3aIluHl (KOHTPOJIS, CHTHAIN3AINHI, PETYTHPOBAHUS U T.1.)

[] xIMMaTHYECKOMY CE30HY

(] aZMHHHCTPATHBHOMY PEKUMY HPEAIPUSTHS

1 dopme cOOCTBEHHOCTH TPEATIPHUITHS

(] mapamerpam 3JIEKTPHUYCCKOMU IICTTH

L] yciioBUsAM OKPYKAOMICH Cpeibl U MPUHATOMY CIIOCO0Y BBIMOJIHEHHS 3JIEKTPOIIPOBOIKH

9. OT™MeThTE MPaBWIBHBIA OTBET

W3ossiumst, 3ammTHBIE 000J0YKH M HAPY>KHBINA IMTOKPOB ITPOBOJIOB U Kadeei

HyneBble mpoBOIHUKH B CUCTEMAaX AIIEKTPOIUTAHUS

L] J0JKHBI HIMETh M30JISIIIHIO, PABHOIICHHYIO U30JIIIUU (pa3HbIX TIPOBOTHHUKOB

L] JOJKHBI MMETh M30JISIIHIO, PABHYIO JIBOMHOM M30JISAIIUH (Pa3HBIX TIPOBOTHUKOB

L] momyckaroTcsi MPOKIIAAbIBATh O€3 H30JISAIUN

L] H0JKHBI KIMETh M30JISIIHIO, PABHYIO MOJIOBUHE U30JIALUU (Pa3HBIX TPOBOTHUKOB

10. OT™MeTbTe NIpaBUILHBIA OTBET

CranmoHapHO YCTaHOBIIEHHBIE B MOKaPOOTACHBIX 30HAX MPUOOPHI U CPEJICTBA ABTOMATHU3AINH, UCKPSIIIHE
0 YCIIOBUSAM pabOTHI, AJISl IOKAPOOTIACHOM 30HBI KJlacca

L] TI-1l momxHel MMETH cTenenb 3amuThl IP54, s apyrux moxapoomnacHbIxX 30H - P44

L] TI-1l momxHeI MMETH cTenenb 3amuThl 1P44, s apyrux moxapoonacHsIx 30H - P54

L] TI-1l momxHBI MMETH cTeneHb 3amuThl IP64, s Apyrux moxapoonacHsIx 30H - P44

L] TI-1l momxHBI MMETH cTenenb 3amuThl IP66, s Apyrux moxapoonacHsIx 30H - P44

OOooooo OOoOoOoOnd

OOooooo

Jas rekymero koutpoas TKA4:
[IpakTrueckoe 3anarue 1:
1. HazoBute TpeOOBaHUS K CUCTEMAaM AJIEKTPONUTAHUS.
2. IlosicHUTE CTPYKTYPY CUCTEMBI 3JIEKTPOCHAOKEHHUSI.
3. JlaliTe KpUTHYECKYIO OLIEHKY OCHOBHBIM HAMPSIKECHUSIM SJICKTPOTTUTAHUSL.



[IpakTueckoe 3ansaTue 2:
1. ITosicHUTE OCHOBHBIE 3BEHbSI CXEMBI 3JIEKTPONUTAHUS CUCTEMBI AaBTOMATHU3ALM Y.
2. Ha3zoBute ctanaapThl 3HEProcHa0KEHUsSI COOTBETCTBEHHO TPEOOBAHMSIM HOPMATHUBHOM
JOKYMEHTALIUU.
3. Kakue 3HaeTe cUCTEMBI 3a36MJICHUS U 3aHYJICHUA?
[IpakTtuueckoe 3anarue 3:
1.JlaiiTe CpaBHUTENBHBIN aHAJIU3 BUAOB B3PHIBO3ALIUTHI.
2. IlosicauTe BBIOOp CPEACTB UBMEPEHHUS U ABTOMATU3ALMH JIJIS1 B3PBIBOOIIACHBIX 30H.
3. Kak BbIOMpaOTCS CPEeICTB U3MEPEHUS U aBTOMATU3AIMH JJIs1 [T0KAPOOIIACHBIX 30H?

ITpumep TecToB:
1. OcHOBHBIE TEXHUYECKHE XapaKTEPUCTUKH KOHTPOJIIepa
L] wuHbOpMAaIMOHHAS MOIIHOCTh (KOJMYECTBO KaHAJIOB BBOJA/BBIBOJIA, OBICTPOJCHCTBUE), HATPSIKECHHE
W30JISIUH, TTOAJIEPHKKA MOMYIISIPHBIX TPOTOKOJIOB
[l nmama3zoH pabodux TeMIeparyp
L] oTHOCHTENBHAS BIAXHOCTH BO3/IyXa
L] rapaHTHUHHBII CPOK CITY)KOBI
L] macca, rabapuThbl
2. OCHOBHBIC TEXHHUECKHE XapaKTEPUCTHKHI KOHTPOJIIEpa
L] wuH(bOpMAIMOHHAS MOIIHOCTh (KOJMYECTBO KaHAJIOB BBOJA/BBIBOJIA, OBICTPOJICHCTBUE), HATPSIKECHHE
W30JISIIUH, TTOAJEPHKKA MOMYISIPHBIX TPOTOKOJIOB
[] nmama3oH pabodux TeMieparyp
L] oTHOCHTENbHAS BIAXHOCThH BO3/IyXa
(] rapaHTHHHBIN CPOK CITY:KOBI
] macca, rabaputsl
3. ®yakuun u 3agaun SCADA-maketa
[] 06paboTKa JaHHBIX B PEKUME PEAIbHOTO BPEMEHH
(] oOMeH JaHHBIMH C Pa3InYHBIX YCTPOWCTB CBSI3U C 0OBEKTOM YIIPABJICHUS
L peammszamus SCADA HMI — genoBeko-MarmHHOTO HHTEpQeiica ¢ otoopakenreM nupopmanmu Ha [TK
WM ONEPATOPCKUX MaHEeIIX
[ Bo3zaelicTBHe Ha OOBEKT YIPABJICHHUS MIyTEM M3MEHEHHUS MOAaY MaTepUalIbHBIX ITAPaMETPOB
[ peanu3anus CHCTEMHOMN KOMITBIOTEPHOM mporpaMMbl APM omepatopa
[ u3MepeHue TeKYIUX 3HAYCHUI TApaMETPOB TEXHOJIOTHUECKOT0 mporiecca
[ Bo3zzaelicTBHe Ha OOBEKT YIIPABICHHUS MIyTEM U3MCHEHHSI SHEPTeTUICCKUX TapaMEeTPOB
4. CocraBHubie yactu AUYC, Bxosiye B 30Hy 00CTYKUBaHHS CTPYKTYpHOTo noapazaencans ANYC
L] ITK, noneBoe oGopynoBanne AMUYC, nuHHM CBSI3M, NMOMEIICHHUS, 3aKPEIUICHHBIE 32 TEPCOHAIIOM
ANYC
L] JIMHUM CBS3M B YaCTH JIEKTPOTEXHUIECKOTO 000PYIOBaHUS
L] KOHIIEHCAIIMOHHBIC ¥ YPABHUTEIbHBIC COCY/IbI
[ nmepBUYHBIC 3amOpHBIC OpPraHbl HAa WMITYJIbCHBIX JIMHUSAX CPEJICTB HM3MEPCHHI, aBTOMAaTHU3AIMH
TEXHOJIOTHYECKHX 3alIUT, OJIOKUPOBOK
L] HenocpeacTBeHHO 3anopHbIe opranbl UM
5. CocraBuble yactu AUYC, BxoasdIiye B 30Hy 00CTyKHUBaHHUS CTPYKTYPHOTO MOApa3AeieHus Mo
anektpoobopynoBanuto (CI120)
L] moseBoe 000pyIOBaHUE, IMHUU CBSI3H B YACTH DJIEKTPOTEXHHUYECKOTO 000pYIOBaHHS, 3aKPEIUICHHBIE 32
CII20 nomerienus, B KOTOPBIX pa3menieHo obopynoBanue AUYC
nporpaMMHo-TexHrueckui komreke (I1TK)
nonieBoe odopynoBanue AUYC, nuHun cBs3H, OMEIEHUS, 3aKpeIuieHHbIe 3a nepcoHanom AUYC
KOHJICHCALlUOHHBIE Y YPABHUTEIIbHBIE COCY/IbI
HEIOCPEACTBEHHO 3anopHble opransl UM
6. Bupl meprognyeckoro TeXHMUECKOTo 00CTy>)KUBaHUS YCTaHOBIIEHBI JJ1s ycTpoiicTB P3A HanpsikeHueM
0,4-750 xB
U IpoBEepKa MpH HOBOM BKIIOYEHMM (Hajajaka), TMEpBbIH NPO(UIAKTUYECKHA KOHTPOJIb,
npo(UITaKTUYECKUNA KOHTPOJIb

ooog



[l mpodunakTuyeckoe BOCCTAHOBICHUE (PEMOHT), TEXHHYECKOE OOCITY)KMBAHUE VIS MPOJJICHHUS CPOKa
CITY’KObI, TEXHUYECKUN KOHTPOJIb

TECTOBBIA KOHTPOJIb, OIPOOOBAHUE, TEXHUIECKUNA OCMOTP

ybopka

Jerazanus

IIPO3BOHKA

Jeasparus

7. Llenb TeXHUUECKOTO 00CTY)KMBaHUS B IIEPUOJT HOPMaJIbHON AKCIUTyaTaluu (MEXay IByMs
BOCCTaHOBJIEHUSIMH) ycTpoiicTB P3A nHanpsxenuem 0,4-750 kB

[l BbISBICHHE U YCTPAaHCHHWE BO3HUKIIMX OTKA30B W HM3MCHCHUH MapaMEeTpOB YCTPOWCTBA C ILENIBIO
MPEIOTBPAILEHHSI BOBMOYKHBIX OTKa30B (DYHKIIMOHUPOBAHHS

L] ompeneneHune COOTBETCTBUSI KBaTH(PUKAIIMK TIEpCOHAA

L] ompeneneHne HECOOTBETCTBHS KBAIM(UKAIINH [TEPCOHANA

[l ycraHoBJeHHE HApYIICHHUI IPABUI OXPAHBI TPYAa

[l ycraHOBJICHHE HAPYIICHHI OTLIATHI TPY/A

8. Ananoroserii curaan Beoja B [ITK AUYC noacranmmii (I1C)

L] mepemennblii Tok 1 A u 5 A, nepementoe Hanpspkenue: 57,7 B u 100 B, 230 B u 400 B, Toka 4-20 MA
U HanpspKeHus nocrostHHoro toka 0-10 B

L] wacrotubiit curnan 2000-4000 I

[l HaTypaJbHBIE CUTHAJIBI TEPMOMPEOOpa30BaTEIeii COMPOTHUBIICHHS

] curmamr HART

] tox 0 — 10 MA

9. Nuckpetnsbrii curaan BBoja B [ITK AMYC noacranmmii (I1C)

24 B nnu 220 B nocrostHHOTO (BRIIPSAMIIEHHOTO) TOKa, 230 B nepemennoro toka yactotsl 50 I'ig
gactoTHbIN curHan 2000-4000 I'o

HaTypaJIbHbIE CUTHAJIBI TepMoTpeoOpa3oBaTeieil COPOTUBICHUS

curHan HART

Tok 0 — 10 MA

10.IMudporoit curnan Beoja B [ITK AUYC noacranmuii (I1C)

1 wuntepdeiicer pusmueckoro yposus |IEEE 802.3 Ethernet («Butas mapa» w/Miu ONTHYECKOE BOJOKHO)
u/umn RS-485 (EIA/TIA-485-A)

gacToTHbIM curaai 2000-4000 I'g

HaTypaJIbHbIE CUTHAJIBI TepMOTpeoOpa3oBaTeieil COPOTUBICHUS

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

ToK 0 — 10 MA

ooood
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JlJist MpOMeKYTOYHOM aTTeCTALUM:
Bonpocsr:
1. CocraB TexHOpabOUYEro MPOEKTa aBTOMATU3alMKM TEXHOJIOTMYECKUX MTPOLIECCOB MPHU
OJTHOCTaIMMTHOM MTPOCKTUPOBAHHH.
2. W3o0OpaxeHue  TEXHOJOTUYECKOTO  OOOpyAOBaHWS W  KOMMYHHKAIIMH  Ha
dynakimonanpHbIX cxemax coriacHo ['OCT 2.784-70.
3. VYcnoBHbie 0003HaueHHS W TpaduuecKrue CUMBOJIBI OTEYECTBEHHOTO CTaHAApTa
I'OCT 21.408-2013 (21.408-93). [TocTpoeHue ycIOBHOTO 0003HAYCHHS PUOOPA.
4. TlpunuunuansHblie anekrpuyeckue cxemsl (II3C). Iopsaaok pazpadorku [13C.
5. IlyHKTH ympaBieHUS AaBTOMATHU3UPOBAHHBIX CHUCTEM. VH)KEHEPHO-TEXHUUYECKHE
TpeOOBaHUS K TTyHKTaM yIPaBICHUS.
6. KomdbopTHbIE yCIOBUS B MyHKTAX yIIPABICHHUS.
7. KaGenu. Pa3HOBHUIHOCTH M MapKH.
8. Omeparopckuii uaTepderic. MHEMOCXEMEI.
9. Pexumbl 0OMEHa TaHHBIMU B MPOMBINUICHHBIX WH(GOPMAIIMOHHO -BBIYUCIUTEIBHBIX
CETSIX.
10. Ipomerimnennas cetb Foundation-Fieldbus.



11. Tpombinnennas cetb Ethernet. Paznosumnoctu Ethernet.

12. CereBbie apxutekTypsbl. [1lunHas Tononorus.

13. CereBble apxutekTypbl. KonblieBas TONOIOTHS.

14. BonokonHo-ontuueckue JuHuM cBsizu (BOJIC). ®usnueckue OCHOBBI Mepenadu
ONTUYECKUX CUTHAJIOB.

15. KoHCTpyKIIHMsS ONTOBOJIOKOHHOM JIMHUU CBSI3U.

16. Knaccudukanus B3ppiBoONacHbIX 30H B Poccun.

17. Knaccudukauus noxapoonacHsix 30H B Poccun.

18. Knaccudukanus ra3o-Bo31yIIHbIX B3pPbIBOOIIACHBIX CMECE.

19. Bua B3pbIBO3aIIMTHI AIEKTPOOOOPYI0BAaHUS «B3PHIBOHENIPOHULIAEMAs 000JI0UKAY.

20. Bug B3pbIBO3AIIUTHI 3JIEKTPOOOOPYIOBaHUS «UCKpoOe3omacHas 3ieKTpuuecKas
LEMb.

21. bapbepbl HCKPO3aUIUTHI HA CTAOMIIUTPOHAX.

22. YcrpoiicTBa MexceTeBOro mHrepdeica: mMOBTOPUTENN, MOCThI, MapUIPyTU3ATOPHI,
ILIJTFO3BI.

23. «IloneBoe» obopyaoBanne AWNYC. VYcrpoiicTBa rajbBaHUYECKON pa3BsI3KU U
HOpMaJIM3allii CUTHAJIOB.

24. 3azemiieHHE U 3aHYJIEHUE B AJIEKTPOYCTAHOBKAX CUCTEM aBTOMaTu3aluu. OCHOBHBIE
HOHSITHSI TI0 3aIUTE JIOJEH OT MOPAKEHUSI DIEKTPUUECKUM TOKOM.

25. Annaparypa ynpaBieHHUs U 3alIUThl CXEM JJIEKTPOIUTAHUSI.

s texkymero kourposasi TKS:
[Ipumep BOMPOCOB HA MPAKTUYECKHUE 3aHATHUSA:
[IpakTuueckoe 3ansarue 1:
. Ilepeuncnute anroput™sl B AC.
. [osicauTe anroput™bl OOHAPYKEHUS COOBITHIA, aHATTN3a CUTYAIIH.
. aiiTe XapakTepUCTUKY aJITOPUTMAaM TOJTOTOBKA COBETOB U PEKOMEHAAIIHIA.
[TpakTryeckoe 3ansTHE 2:
. AJITOPUTMBI TIOATOTOBKU Y MIPUHSATHUS PEIICHUA. AJTOPUTMBI BCTIOMOTaTENIbHBIE.
. Odpopmrnenue anroputmoB ANUYC.
3. OnucaHue cXeM U CUMBOJIOB.
[TpakTryeckoe 3ansTHe 3:
. Kakue mpaBuia npuMeHeHHs CHMBOJIOB U BBITIOTHEHUSI CXEM U CUMBOJIOB?
2. Hapucyiite cHMBOJ pa3BeTBICHUS.
3. [Mosicaute pazpaboTky mporpammuoro oodecrederus: AC.
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[Ipumep TecToB:

1. Ilpumeps! noctpoeHus ycinoBHbIX o6o3HadeHuit mo 'OCT 21-404-85

OtmeThTe HpaBPIJIBHBIfI OTBCT
ABToMaTHYeCcKas 3aluTa U3 CUCTCMbI HpOTHBO&BapHﬁHOﬁ 3alllUThI

SO & g &
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2. [Tpumepst noctpoeHust yciaoBHbIX o0o3HaueHuii mo 'OCT 21-404-85

OTMmeTbTE NPaBUIIbHBIN OTBET
TexHosornueckoe OTKIYEHNE (BKIIOYEHHE) U3 CUCTEMBI YIIPABJICHUS

OOk & g &
K X
1) 2] 3] 4] 5] é)

Ooooodn
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3. [Tpumepsr moctpoeHus ycnoBHbIX 00o3HaueHwid o 'OCT 21-404-85

OTMmeTbTe NpaBUIIbHBIN OTBET
Perynupyromuii kianaH, OTKpbIBaOIIMICS P MPEKPALLEHUH T0Jaul BO31yXa (HOPMaJIbHO OTKPBITHIN)

SOk & @ &
K X
1) 2] 3] 4] 5] é)

gododo
COUhWNPR

4. ITpumepsl mocTpoeHus ycaoBHBIX 0003HavueHui mo [OCT 21-404-85

OTMeThTe MPAaBUIBHBIN OTBET
Perynupyromuii kmanaH, 3aKpbIBAOIIHICS TPH MPEKPAIEHUH MT0Aaud BO31yXa (HOPMAJIbHO 3aKPBITHIH )

R O
K X
1) 2] 3] 4] 5] é)

ododo
oUuhwWN R

5. [Ipumepsr noctpoenust ycnoBHbIX o0o3HaueHuii mo 'OCT 21-404-85

OTMeTbhTe NpaBUIIbHBIN OTBET
VYnpasnsomuii anekrponaeBMarnueckuid knanat (D11K)

R
K X
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ododgno
oOUhWN R

6. [Tpumepsl moctpoenus yciaoBHbIX o0o3HaueHuii mo 'OCT 21-408-2013
OTMeThTe NMpaBUIBHBINA OTBET



OtcekaTenpb ¢ IPUBOJOM (3alIOPHBIN KJ1allaH)
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7. Iloctpoenne ycnoBHbIX 0603HaueHuit mo 'OCT 21.408-2013

OTMmeTbTe NpaBUIIbHBIN OTBET

[lepBuuHbII U3MEpUTEIBHBINA TPEOOpPa30BaTENDb (UyBCTBUTEIBHBIN 3JIEMEHT) IS U3MEPEHUS
TEeMIIepaTypbl, YCTAHOBJIEHHBIN M0 MECTY (TEPMOMETP TEPMOUIEKTPUUECKHI1, TEPMOMETP CONTPOTUBIICHHUS,
TepMOOaJIOH MAHOMETPUYECKOTO TEPMOMETPA, JaTYMK MHPOMETPA)

O0.0.0.6.8 &

8. [Moctpoenne ycimoBHbIX 0603HaueHuit mo [OCT 21.408-2013

OTMeTbhTe NPaBUIIBHBIN OTBET

[lepBuuHbIN U3MEpUTETLHBINA TPe0OpazoBaTeNb (1yBCTBUTENbHBIN 2JIEMEHT) ISl U3MEPEHUS pacxo/a,
YCTaHOBJICHHBIH MO MecTy (nuadparma, cormio, Tpydoa BeHTypu, JaTunk MHAYKIIMOHHOTO pacXxoioMepa)

O.60.0.60.8 &

9. YcraHOBHTE COOTBETCTBUE MEXKIY DJIEMEHTAMU TPYIIIT

JI71s1 5IeKTPUYECKUX TTPOBOJIOK B CHCTEMaX KOHTPOJIS M aBTOMAaTH3AIMK MPUMEHSIOT TPYIIbI Kabenen

CHJIOBEIE Kabeau JUTSI TICTICH TTUTaHUsI CUJIOBBIX U OCBETUTEIIBHBIX YCTAHOBOK HA Pa3InYHBIC
HaIPSKEHUS

KOHTPOJIbHBIC KaOenu  JJIs LeTe KOHTPOJIS M CUTHAJIM3alMK Ha HanpspkeHne 660 B mepemeHHOro Toka
ninu 1o 1000 B nocTostHHOTO TOKa

Kabemu yrpaBiieHUs JUTSI TIETIEH AMCTAHITMOHHOTO U aBTOMATHYECKOTO YIPABJICHUS JJIS CUTHAJIOB MaJIOi
MOIIHOCTH HamnpspkeHueM 10 250 B mepemennoro Toka (dacrora g0 1000 I'x) winm
MOCTOSIHHBIM HanpsbkeHuem 10 350 B

Kabeau MOHTaKHEIE JUTSI MEXKTTPHOOPHOTO MOHTa)Ka CPEJICTB aBTOMATH3aIlUK TTPU HanpspkeHuu 10 500
B nepemennoro toka (uactora 10 400 I'm) wum 1o 750 B mocTostHHOTO TOKa

10. YcraHoBHTE COOTBETCTBHE MCKAY 3JIEMCHTAMMU I'PYIIIL
HpOBOI[a 1 Kabeau A IPOKIIAAKK B CUCTEMAX KOHTPOJIA U aBTOMATHU3allH

KPBb KOHTPOJIbHBIN Ka0elb ¢ MeIHbIMU JKUJIAMHU, U30JISILIUS U3 pe3UHBI, 000s104ka u3 [IBX
IUTaCTUKaTa, OpPOHS U3 JABYX CTAJbHBIX JIEHT, HApYXHBIN MTOKPOB

KPCI' KOHTPOJIbHBIN KaOesb ¢ MeTHbIMU JKUJIAMHU, U30JISILIUS U3 PE3UHBI, 000J104Ka U3 CBUHIIA

CM50-6 YeThIPEXBOJIOKOHHBIN ONTHYECKUH Kabemb

AIIB IIPOBO/I C ATTFOMUHUEBOM kMo ¢ nonuBuHMIXIopuaHo# (IIBX) nzonsauueit

IIB1 MPOBOJ] ¢ METHOM kol ¢ nonuBuHUIXIopuAHON (IIBX) m3onsueit

AITPTO IIPOBOJI C PE3UHOBOM U30JISALUEN C AIFOMUHUEBOM KUJIOU B OIUIETKE U3
XJI0TI04aTOOYMa)KHOH MPSHKU MPOMUTAHHON MPOTUBOTHUIIOCTHBIM COCTaBOM

IIPTO IIPOBO/I C PE3MHOBOM M30IIALIMEHN ¢ METHOW )KUIION B OIUIETKE U3 XJIOMOYaTOOyMaXKHOU
IIPSKU IPONUTAHHON ITPOTUBOTHUIIOCTHBIM COCTaBOM

AKPBIO KOHTPOJIbHBIN Kabenb ¢ alFOMUHUEBBIMH KUJIAMU, U30JIALUS U3 PE3UHBI, OOLIUI S9KpaH U3

¢donbru, o6onouka u3 [I1BX mnactukara
KPBI'O KOHTPOJIbHBIN KaOelb ¢ MeIHBIMU JKUJIAMHU, U30JISILIKS U3 PE3UHBL, 00K 3KpaH U3 (osbru,



o6omouka u3 [I1BX muactukara
AKPBb KOHTp. Ka0eJb ¢ aJIOMUHUEBBIMH KUJIAMH, U30JIALUS U3 Pe3uHbl, 00omouka u3 [IBX
IJIacTUKaTa, OpPOHS U3 JABYX CTAIBHBIX JICHT, HAPYKHBIA TOKPOB

Jst Tekymero kourpoas TKG:
[Iprimep BONPOCOB HA MPAKTUYECKHUE 3aHATHUSA:
[IpakTueckoe 3ansatue 1:
1. HazoBuTe cTanAapThl, ONPEAEIISIONINE COCTaB, 00bEM U COACPKAHUE TPOECKTOB
aBTOMAaTHU3aLIUH.
2. HazoBuTe cTaguu NpoeKTUPOBaHUS HH(POPMALTMOHHO-YIIPABISIOUIUX CUCTEM.
3. Kakue sTansl cogepKuT cTaausi NpoeKTupoBaHus « TexHudyeckoe 3ajaHue»?
[IpakTuueckoe 3ansarue 2:
1. [TosicauTe padoThl Ha 3Tane «Pa3paboTka u yrBepxaeHre TexHuyeckoro 3ajanus Ha
coznanue ANYC».
2. Kem ytBepxkpaaetcs «Texnuueckoe 3ajanue»?
3. KakoBsl npaBuna opopmienus «TexHuueckoro 3agaHus»?
[IpakTtuyeckoe 3ansarue 3:
4. Kakue npaBuja NIpUMEHEHHS] CAMBOJIOB U BBITIOJIHEHUSI CXEM U CUMBOJIOB?
5. Hapucyiite cumMBOI pa3BeTBICHUS.
6. [TosicauTe pa3zpaboTKy nporpamMmmHoro oodecrneueHuss AC.

IIpumep TecToB:
1. ®ynknuu u 3anaun SCADA-nakera

[] 06paboTKa JaHHBIX B PEKUME PEaIbHOTO BPEMEHH

(] oOMeH JaHHBIMH C Pa3InIHBIX YCTPOHCTB CBSI3U C 00BEKTOM YITPABJICHUS

L peanuszamus SCADA HMI — genoBeko-MarraHOTO HHTEpdeiica ¢ otobpakenreM nupopmannu Ha [TK
WJIM ONEPATOPCKUX MaHEeIsAX

[ Bo3zaelicTBHe Ha OOBEKT YIPABJICHHUS IIyTEM M3MEHEHHUS MOaYl MaTepUalIbHBIX ITAPaMETPOB

[ peanu3anus CHCTEMHOM KOMITBIOTEPHOM mporpaMMbl APM omnepatopa

[ u3MepeHue TeKYIIUX 3HAUYCHHUI TTapaMeTPOB TEXHOJIOTHYECKOTo Tporecca

[ Bo3zaeiicTBHe Ha OOBEKT YIIPABICHUS ITyTEM U3MEHCHHUS SHEPIeTHUCCKHUX MTapaMeTPOB

2. CocraBubie yactu AUYC, BXosmiue B 30Hy 00CITY)KUBaHHS CTPYKTypHOTO nopazaencans ANYC

L] ITK, noneBoe oGopynoBanne AMUYC, nuHHHM CBSI3H, NMOMEUICHHS, 3aKPEIUICHHBIC 32 MEPCOHAIOM
ANYC

L] JIMHWM CBS3M B YaCTH JICKTPOTEXHUIESCKOTO 000PYIOBAHHS

L] KOHIIEHCAIIMOHHBIC ¥ YPABHUTEIbHBIC COCY/IbI

[ nmepBUYHBIC 3alOpHBIC OpPraHbl HAa WMITYJIbCHBIX JIMHUSAX CPEJICTB HM3MEPCHHI, aBTOMAaTHU3AIMH
TEXHOJIOTHYECKHX 3aIIUT, OJIOKHPOBOK

L] HemocpencTBEHHO 3amopHbIe opransl UM

3. Buzipl meproiM4ecKoro TEXHHIECKOTO 00CTY)KNBaHHsI YCTAHOBIICHBI JUIsl YCTpOHCTB P3A HampspkeHuem
0,4-750 xB

U NpoBepKa MpHW HOBOM BKIIOYEHHH (HalajaKa), WEpBBIH NPOPHIAKTUYECKUI KOHTPOJIb,
IpOPHUIAKTUYECKUI KOHTPOJIb

L] mpodunakTudeckoe BOCCTAHOBICHHE (PEMOHT), TEXHHUYECKOE OOCITY)KMBAHUE Ul TPOJUICHHUS CPOKa
CITyKOBI, TEXHUYECKHI KOHTPOJIb

TECTOBBI KOHTPOIIb, OIPOOOBAHUE, TEXHUYECKUH OCMOTP

ybopka

aerasanus

MPO3BOHKA

aea’panus

OoOooOdnd



4. llenb TEXHMUECKOTO OOCITY>KUBAHUS B MIEPHOJ] HOPMAIBHOM SKCIUTyaTalluy (MEXIY ABYMsI
BOCCTaHOBJIEHUSIMH) ycTpoiicTB P3A nanpsxkenuem 0,4-750 kB

[l BbIsSBICHHE U YCTpPaHCHHWE BO3HUKIIMX OTKAa30B M W3MEHCHUH IMapaMEeTpPOB YCTPOMCTBA C IEIbIO
MPEJOTBPAILEHHSI BOBMOXKHBIX OTKa30B (DYHKIIMOHUPOBAHHS

L] ompeneneHre COOTBETCTBUS KBATM(PHUKAIIMH TIEpCOHAIa

L] ompeneneHre HECOOTBETCTBHS KBAIU(UKAIINY [IEPCOHANA

L] ycraHoBjeHHUE HApYIICHHUI IPABUII OXPaHBI TPYAa

L] ycraHOBJeHHE HApYIICHHI OILJIATHI TPYAa

5. Ananorosbiii curnan Beoja B IITK AUYC noacranumii (I1C)

L] mepemennblii Tok 1 A u 5 A, nepemennoe Hanpspkenue: 57,7 B u 100 B, 230 B u 400 B, toka 4-20 MA
U HanpsbKeHus nocrostHHoro toka 0-10 B

yactoTHbIN curHai 2000-4000 I'xg

HaTypaJIbHbIE CUTHAJIBI TepMOTpeoOpa3oBaTesieil COPOTUBIEHUS

curain HART

Tok 0 — 10 MA

Ooood

6. Quckpertnbrii curaan Beoaa B [ITK AMYC noacranmmii (I1C)

24 B nnu 220 B nocrostHHOTO (BRINPSAMIIEHHOT0) TOKa, 230 B nepemennoro toka yactotsl 50 I'rg
gacTtoTHBIN curaan 2000-4000 I'g

HaTypaJbHbIE CUTHAJIBI TEPMOIIpeoOpa3oBaTeseii COMPOTUBICHUS

curgain HART

ToK 0 — 10 MA

OOOOd

7. ludposoii curnan Brojaa B [ITK AUYC noacrannmii (I1C)

1 wuntepdeiicer pusmueckoro yposus |IEEE 802.3 Ethernet («Butas mapa» w/Miu ONTHYECKOE BOJOKHO)
u/umn RS-485 (EIA/TIA-485-A)

gacToTHbI curaai 2000-4000 I'g

HaTypaJIbHbIE CUTHAJIBI TepMOTpeoOpa3oBaTeieil COpOTUBICHUS

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

Tok 0 — 10 MA

oogog

8. TpeboBaHus 1O MOTPEMIHOCTH (HeompeaeaeHHocTH nHdopmaiun) kanaiaoB Beoga (YCO) IITK AUYC
TOC, nononHuTeNbHAS IOTPEIIHOCTH MPHU BBOAE MHGOPMALIUU

[ ue 6osee 0,15% oT 1mikasbl i yHUPUITUPOBAHHBIX CUTHAJIOB TOKa U HanpspkeHus, 0,2% OT IIKaJIbl 1S
CUTHAJIOB OT TEpMOIIap U TEPMOMETPOB COMPOTHUBIICHUIN

[ ne menee 0,5% OT MIKAJIbI TOKA M HAIPSHKCHUS

L] paBHOE 2,5% OT HIKAJIBI TOKA M HANIPSHKCHUS

L] He 6osee 1% OT MIKaJIbI TOKA U HANPSDKEHUS

L] He 6onee 5% OT MIKaJIbI TOKA U HANPSDKEHUS

9. BeposiTHble MPUYMHBI aBapUUHBIX CUTYAIlM P OTCYTCTBUM aHAJIOTOBOTrO CUTHAJAa HA MHEMOKajpe (B
XKypHaie COOBITHIT)

0TKa3 EPBUYHOTO U3MepuTenbHOro peodpazosarens (M), orcyrcrBue Hanpsixerus nutanus W11
Hapymenue auHuu cBsizu Ul ¢ YCO, otka3 YCO, neucnpasuocts [ITK AUYC

OTKa3 MMPOrpaMMHOT0 00ecreueHuss MOHUTOPa

oTka3 6moka nutanust APM

KOPOTKO€E 3aMbIKaHHE HA 3€MJIK0 CUCTEMBI €IMHOTO BPEMEHU

oOooodnd

10. Metposnoruueckue xapakTepucTuky u3mMepurenbHbix kaHanoB (UK) ALY C onpexnenstores

U KJIaCCOM TOYHOCTH (OCHOBHOM MOTPEHIHOCTH) MHOTO(QYHKIMOHAJIBHBIX HM3MEPHUTEIbHBIX
npeobpaszopareneir (MUII) (tepmunanoB AUYC), conpoTUBIEHHEM M Harpy3kKoi BTOPHYHBIX LEemed OT
TpaHchopMaTOpOB TOKA M TPAaHC(HOPMATOPOB HANIPSKEHUS 10 M3MEPUTENIbHBIX MpeoOpazoBaTesneit

r0JIOM M3TOTOBJICHUS U3MEPUTENIbHBIX MTpeoOpazoBaresen

MHTEPBAJIOM ITOBEPKU M3MEPUTENBHBIX peoOpa3zoBaTeneit

LIEHON U3MEepPUTETBHBIX ITpeoOpa3oBaTeeit

MECTOPAIOJIOKEHHS U3MEPUTENBHBIX MPeoOpazoBaTeneii

ooogd



Js Tekymero kourpoas TK7:
[Iprimep BONPOCOB HA MPAKTUYECKHUE 3aHATHUSA:
[IpakTueckoe 3ansatue 1:
1. TpeOoBaHuUs K COAEPKAHUIO JOKYMEHTOB 10 OOIIECUCTEMHBIM PEILICHUSM.
TpebGoBaHus K MOSACHUTEIBHOM 3aIIMCKH K 3CKU3HOMY U TEXHUYECKOMY IPOEKTAM.
3. Odopmuenue cxembl (YHKIHOHATBHON CTPYKTYPHI.
[IpakTuueckoe 3ansTue 2:
1. TpeGoBanuss K CcOAEPKaHUIO JOKYMEHTOB C PpEUICHUSIMU IO OpPraHU3aluOHHOMY
00eCIeUeHHIO.
2. TpeOoBaHusi K COACPKAHUIO JIOKYMEHTOB C pELIEHUSIMU [0 TEXHUYECKOMY
00eCIeYeHHIO.
3. OnucaHue KOMILJIEKCa TEXHUYECKUX CPEJICTB.
[IpakTtuyeckoe 3anarue 3:
1. ConepxkaHue TOKyMEHTOB, pa3padaThiBA€MbIX HA MPEANPOCKTHBIX CTAAUIX.
2. ConepxaHue OpraHu3alMOHHO-PACIOPAAUTEIbHBIX JOKYMEHTOB.
3. [Ipukasbl, IPOTOKOJIBI. AKTHI 3aBEpUICHUS U TPUEMKHU B ONBITHYIO SKCILTyaTaIHUIO.

A

IIpumep TecToB:

1. CO6BITI/IG, TIOCJIC MOSABJICHUSA KOTOPOI'0, BBIXOJHBIC XapaKTCPUCTUKU CUCTEMBI BBIXOIAT 3a AOITYCTUMBIC
TIPE/IEIBL.

[] mexaHH3M OTKa3a

OTKa3

KpUTEpUH OTKa3a

MIPU3HAK OTKa3a

. Kimaccuduxarust 0Tka30B 0 BO3MOKHOCTH IPOTHO3UPOBAHUS MECTa BOSHUKHOBEHHMS
3aKOHOMEPHBIE U CITydaiiHbIE

HE3aBHCUMBIE U 3aBUCHMBIE

BHE3aITHbIE U MIOCTENIEHHbIE

KOHCTPYKTHBHBIE, TEXHOJIOTUYECKHE U IKCILUTyaTallMOHHbIE.
Knaccudukarys oTka3oB 1o B3auMOCBS3U MEKITY COOOIN.
3aKOHOMEpHBIE U CITyJaiiHbIe

HE3aBHCUMBIE U 3aBUCHMBIE

BHE3aITHbIE U MIOCTEIICHHBIE.

KOHCTPYKTHBHBIE, TEXHOJIOTUYECKHE U

. Knnaccudukarus 0Tka3oB 1o xapakTepy rnporecca BOSHUKHOBEHHSL.
SKCILTyaTallMOHHBIE

3aKOHOMEPHBIE U CITyJaiiHbIe

HE3aBHCUMBIE U 3aBUCHMBIC

BHE3AITHBIC U TIOCTEICHHBIE.

. Knnaccudukarius 0Tka3oB 1o xapakTepy rnporecca BOSHUKHOBEHHSL.
3aKOHOMEPHBIE U CITyJaiiHbIe

HE3aBHCUMBIE U 3aBUCHMBIC

BHE3aITHBIC U TIOCTETICHHBIE.

KOHCTPYKTUBHBIE, TEXHOJIOTMYECKUE U IKCILTyaTallMOHHBIC

. Knmaccudukaryst 0Tka3oB 1o NpU4YHHE BOSHUKHOBEHHS.
3aKOHOMEPHBIE U CITyJaiiHbIe

HE3aBHCUMBIE U 3aBUCHMBIC

BHE3aITHBIC U TIOCTENICHHBIE

KOHCTPYKTHBHBIE, TEXHOJIOTUYECKHIE U IKCILTyaTallMOHHBIE

. Kimaccudukarst 0Tka30B Mo BpeMEHH CYILECTBOBAHUSL.
3aKOHOMEPHBIC H CITyJaiiHbIe

HE3aBHCUMBIE U 3aBUCHMBIC

OKOHYATEIIbHBIE, BPEMECHHBIE U TTePEMEKAIOIIHECS

O0DdDee 0000 U000 000000000000 sO00



[l KOHCTpPYKTHBHBIE, TEXHOJIOTHYECKUE M IKCILTyaTallMOHHBIE.
9. Ha kakoMm 3tarie >KU3HEHHOTO LIMKJIa CHCTEMbI OTKa3bl BO3HUKAIOT 110 CXEMHBIM M KOHCTPYKTUBHBIM
IIpUYrHaM?
L] mpoekTupoBaHue
L] mpou3BoaCTBO
[ skcrutyaramus
U yrunmzanmsi.
10. Ha xakoM 3Tarie >KM3HEHHOTO IIMKJIa CHCTEMbI OTKa3bl BOHHKAIOT I10 MPUYMHAM HEI0OPOKaYECTBEHHOTO
CBIpBs U noy(abpukaroB?
L] mpoekTupoBaHue
L] mpowu3BoaCTBO
[ skcrutyaramus
U yrunmzanmsi.

Jas Tekymero kourpoasi TKS:
[Tpumep BOMIPOCOB HA MPAKTUYECKUE 3aHSITHS:
[IpakTuueckoe 3anstue 1:
1. Heo6xonuMocTh ynpaBieHHs MPOEKTaMH.
2. B3auMocBs3b ynpaBieHus MPOEKTaMU U YIIPaBICHUS UHBECTULIHSIMU.
3. TexHONOTuY yNpaBIICHUS.
[IpakTryeckoe 3ansTHe 2:
1. Knaccudukaims 6a30BbIX MOHITUH yIPaBICHUS MPOSKTAMHU.
2. Ilpumep 1enu U cTpareruu npoekTa. Pe3ynbrar npoexra.
3. Y4yacTHHUKHU TIPOEKTA.
[IpakTtuueckoe 3anarue 3:
1. Pa3zpaboTka KOHLIETIIIUH TTPOEKTA.
2. TlpenBaputenbHas mpopaboTKa IeNed W 3aJad MPOeKTa M aHaIM3 OCYIIECTBUMOCTHU
IIPOEKTA.
3. XoaaTaicTBO (I€KIapaiiysi) 0 HAMEPEHUSIX.
[IpakTrueckoe 3aHaTue 4:
1. HavanbHas ¢asa nmpoekra.
2. IlpeAMHBECTUIIMOHHBIC UCCTIEAOBAHMS.
3. Texnuko-3KOHOMHYECKOE 000CHOBaHHWE (ITPOCKT) CTPOUTENbCTBA. br3Hec-TuIaH.

[Ipumep TecToB:

1. OGoO0IIeHHAs XapaKTEePUCTHKA JAHHOTO TUIIA CPEIICTB U3MEPEHHI, OTPaXKAKOLIas ypPOBEHb UX TOYHOCTH,
BbIpa)KaeMasi [pe/IeNiaMH JIOMYCKaeMON OCHOBHOM U JIOTOJHHUTEIBHOW MOTPELIHOCTH, & TAKXKe IPYTHMH
XapaKTePUCTUKAMH, BIHSIOIIUMHA Ha TOYHOCTb.
L] Kiacc Tounoctn
(] Jomyckaemasi OCHOBHasI IIOTPEIIHOCTD
L] YyBcTBUTEIHHOCTH
L] Paspemaromiast cCHocOOHOCTh
[l Crarnueckas XapaKTepHCTHKa

2. Hammenbiniee 3HaYeHNE U3MEPSEMOl BETMUMHBI, CIIOCOOHOE BBI3BATh Malleiilliee M3MEHEHNE TTOKa3aHHsI
MU3MEPUTETHHOTO TPUOOpa Ha3bIBACTCS

MOPOTOM 4YBCTBUTEIHHOCTH

pasperaronei crocoOHOCTHIO

YyBCTBUTEIBHOCTHIO

BOCIIPUUMYHUBOCTHIO
. OYHKIIMOHATIbHASI 3aBUCHMOCTh MEXJy BBIXOJHBIM CHUTHAJIOM (IIepeMeIleHHeM yKa3aTelsl mpubopa) u
BXOJIHOW BEJIMYMHOW B YCTAHOBUBIIEMCSI PEKUME, BbIpakKaeMas B aHAJUTHYECKOW WU TrpadruecKoi
(dbopme 1T B BUJIE TaOIHIIBI HA3bIBACTCS
L] ypaBHEHHEM U3MEpPEHHS

wOOR



YpaBHEHHUEM ILKaJIbl TpUdopa

CTaTUYECKOM XapaKTEPUCTUKOU

rpagyrupoOBOYHON XapaKTEPUCTUKOU

IpagyHpOBOYHBIM rpadukom

IpagyHpOBOYHOMN TaOIUIIEH

4. OOmacte 3HAYCHWH BEIWYHMHBI B TMpeAelaX KOTOPOH HOPMHPOBAHBI JOMYCKAEMbIE IPEACIBI
MOTPEIIHOCTH CPEICTBA U3MEPEHUM.

[J Jlnamazonom

L] O6nacteio

[ HurepBaiom

[ T'panuramu

5. Meroa wWcclnenOBaHUs, 3aKIIOYAIONIUICS B 3aMEHE HW3YYCHHUS OJHOTO SIBJICHHS JPYrHMM OoJee
JOCTYITHBIM ¥ MUMCIOIIUM C TICPBBIM OJJMHAKOBOE MAaTEMATHUECKOE OMMCAHNE HA3bIBACTCS

METOJIOM AHAJIOTHH

JIMCKPETHBIN

HEMOXO0XKUN

psIMOM

Mojienb UcClIeyeMON CHCTEMbI, BBIMIOJIHCHHAS B BHJE JJIEKTPHUYCCKUX IICTIeH, COCTABJIICHHBIX W3
PE3UCTOPOB HA3BIBAIOT

] R-cerkoit

L] C-cetkoit

L] P-cetkoii

L] MubopMaroHHO CeTKOi

7. DKCIEpUMEHT, TIPH KOTOPOM YCJIOBHS KaXJOTO OTBITA PETHCTPUPYIOTCS HCCIIECIOBATeIeM, HO HE
YCTaHABIIMBAIOTCS HA3BIBACTCS

(] aKTUBHBIM SKCIIEPHMEHTOM

(] maccHBHBIM 3KCIIEPUMEHTOM

(] YHCICHHBIM 3KCIICPUMEHTOM

[] 6a30BbIM SKCIIEPUMEHTOM

8.5IBmeHust pa3NMYHON (U3WYECKON MPHUPOJBI, WMEIONIME OIMHAKOBOE MAaTeMaTHYECKOe OIMCAHue
Ha3bIBAIOT

] uMIeHTUYHBIMU

(] oaMHAKOBBIMHA

(] cpaBHUBBIMHU

[J aHaJOrHYHBIMU

9. MaremMaTHYECKHM SKCIIEPUMEHTOM Ha3bIBAIOT

[J DkcrmepuMeHT, IPOBOAUMBIN C IPUBJICYCHHEM OOJIBIIOT0 00beMa paboT CBS3aHHBIX C MATEMATHYECKOU
00paboTKOil pe3ynpTaToB

L] DkcriepuMeHT, IPOBOIMMBII ¢ IPUBJICUYCHHEM MaTEMAaTHYECKHX METO/IOB IIAHUPOBAHUS

L] Teoperuyeckoe UCCIEIOBAHHUE SBICHHS ITyTEM YHCICHHOTO PEIICHUS €r0 MaTeMaTHYeCKOH MOJCITH C
nomoInsro O9BM

[ MbICIEHHBINA SKCIICPUMEHT

10. CKOJIbKO OCHOBHBIX ATAIIOB BKJIFOYACT B CE0SI MATEMAaTHUECKUI KCIIEPUMEHT

OOoOoOd

egOOood

~OOO000
aAwWN e

1.
PaccraBbTe 1O MOPSIIKY UX TPOBEACHHUS OCHOBHBIE 3TAIlbl MATEMAaTHUECKOTO SKCIIEPUMEHTA
1. PazpaboTka MaTeMaTn4ecKkoil MO/IeH SIBJICHUS
2 PazpaboTka aaropuTma u mporpaMMbl METO/1a PELICHUsI MAaTEMaTHYECKOW MOJIEIH.
3. IIpoBenenune pacyeTos.
4 AHanmu3 NOJy4eHHBIX PE3yabTaTOB.

I[.Hﬂ HpOMe)I(yTOqHOﬁ aTreCralmum:



Bomnpocsr:
1. TloHsiITUE «ITPOEKT», OTIUYUTEIBHBIC YEPThI MPOEKTa, OOBEKTHl U3YUCHUS TUCHUILIUHBI
«IIpoekTHass JEATENbHOCTh MPU MPOCKTUPOBAHUM CHCTEM YIPABICHUS», OCHOBHBIC
MPEAMETHI UCCIET0BAHMUS.
2. WHCTpyMeHTBI U METONbl YNpPABJICHUS MPOEKTaMHU, OCHOBHBIE ATambl U 0a30BbIC
AJIEMEHTHI YIPABJICHUS MPOCKTAMH.
VY4acTHUKYU POEKTA, aKTUBHBIE U MTACCUBHBIE YUACTHUKHU JI0O0T0 MPOEKTa, MPUMEDPHI.
KuzneHHsli HUKI U (a3bl KU3HEHHOTO LKKIa npoekta AUYC.
OcHoBHbIE (DYHKIIUU U TTOJICUCTEMBI YIIPaBICHUS TPOSKTOM.
OcCHOBHBIE MPOIIECCHI U ATAIbI YIPABICHUS COJAEPKAHUEM MPOEKTA.
[Ipoueccsl ynpapieHus: MPOI0JIKUTEILHOCTBIO (BpEMEHEM ) IPOEKTA.
VYrpaBieHre CTOMMOCTBIO, KAU€CTBOM MEPCOHAIOM IPOEKTA.
VYmpasneHnue pecypcamu, nHpopMaimei, KOMMYHUKAIUSIMU U PUCKAMU TTPOEKTA.
10 OO0mue NPUHIMIBI TOCTPOCHUS OPraHU3AIMOHHON CTPYKTYPBI YIIPaBJICHUS, THUIIbI
CTPYKTYp YIpaBJeHUsI, IPUMEHEHHE.
11. Tunbl CIOXKHBIX OPTaHU3AIMOHHBIX CTPYKTYP YIPABICHUS TPOCKTOM.
12. ®dyHKIMOHANIBHAS CTPYKTYypa yIpaBiIEHUS MPOCKTHOW NesITebHOCThIO. [locpenHuku B
(YHKIIMOHAJIBHBIX CTPYKTYpPaX, BOSHUKHOBEHHUE MOTPEOHOCTH B TMTOCPETHUKAX.
13. Komanja npoekrta, KOMaH/ia yrpaBJeHUs MPOEKTOM, EPCOHAIbHBIE COCTABBI.
14. Naunmanu3anus mpoeKTa, 1ejlb, OCHOBHBIE 3Tarbl, UICXOHAs WH(OpMaIus, CpeJcTBa U
IPOLEYpPhl HCTIOIB3YEMBbIE JIJIs MTPOllecca MHUIIMATU3ALIUH.
15. M3nanue npukasa o Hayasie paboT Mo MPOEKTY, YUeT HEOOXOAMMBIX TpeOOBaHU.
16. Jlonymienus, orpaHuyeHus U (hopMasibHbIE PEe3yIbTaThl HHUIIMAIU3AIUN TPOEKTA.
17. OcHoBHBIe  (HaKTOpBI, KOTOpPbIE MOTYT TIPUBECTH K TOSBICHHIO TPOEKTOB,
Pa3HOBUHOCTH.
18. llenb u coxepkaHue, MaKCUMAaJbHBIH O00BEM  MPOEKTHOM  3asBKH, JIMIIO
MOJIMKCHIBAIOIIEE PE3YJIHTAT OLEHKU MPOEKTA B MIPOECKTHOM 3asiBKeE.
19. Jlexnapanus o HaMEpEeHHsIX, COICPKAHUE.
20. Onpenenenre MPUOPUTETHOCTH MPOSKTOB, METO/IBI U OCHOBHBIC KPUTEPHH IMPU OTOOpE
IPOEKTOB.
21. TlpoekTHBIN aHAIH3, BUABI IPOSKTHOTO aHAIKM3a, MPOIEAypa PaHKUPOBAHUS MTPOCKTOB,
BO3MOXKHBIEC IPUYUHBI OTKJIOHEHHSI TIPOEKTA.
22. Texnuko-skoHoMu4eckoe obocHoBanue (TDOO) mpoekTa, IETb €ro COCTaBICHUS,
paznensl, 00s3aTeNnbHbIe YCIOBUS cOOMoaeHus pu pa3zpaborke TOO, aBTOPCTBO, Ciiy4dau
oOs3aTenbHOCTH pa3pabotku TIO.
23. YcTaB mpoeKTa, IeNH, dIEeMEHThI, OCHOBOIIOJIAralolue TOKYMEHThHI pa3padOTKH ycTaBa
MIPOEKTA, KEM MOAMNMUCHIBAETCSA YCTaB MPOEKTA, OTIIMYKE OT IPOCKTHOMN 3asiBKU.
24. IlnanupoBaHre TPOEKTa, OCHOBHAS I1Ieb, pEIIacMbie 3aJa4l, WCXOIHBIC IaHHBIC,
pEe3yNbTaThl IUIAHUPOBAHUS TPOEKTA, OPTaHW3AIUU, JOMYIIEHHBIE K BBHITTOJHCHHUIO
MIPOEKTHBIX paOOTHI.
25. OCHOBHBIC ¥ BCTIOMOTATEJIbHBIE BHUJIBI IUNIAHUPOBAHUS MPOEKTA, YPOBHU IJIAHUPOBAHUS,
MOCJIeI0BATENIbHOCTh IIaroB IUJIAHUPOBAHUS, TUIUYHBIE OLIMOKM BO3MOXHBIE B XOJI€
IJIAHUPOBAHUS TPOEKTA?
26. CTpyKTypu3amus MpOeKTa, HHCTPYMEHTBI CTPYKTypU3AIMK TPOEKTa, (OCHOBAHMS IS
JNEKOMIIO3UIIUN ).
27. IIpuHIUIIBI TOCTPOCHUS CMEIIAHHBIX CTPYKTYpP pa3OueHusi padoT, peKOMEHIAINN TIPU
KOJIUPOBAaHUM pPaA0OT, MOCIEAOBATEIBHOCT, M TMpaBWia MPU MOCTPOCHUH CTPYKTYPHI
pazOuenus pador.
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28. IlpuBs3ka ceTeBOro rpaduka K KaJleHJapo, CeTeBasi MaTpHIla, MPaBUiIa HOCTPOCHHUS.

29. Pecypc, TUIIBI pecypcoB, OCHOBHBIE MTPOLIECCHI YIIPABIEHUS PECYPCAMHU.

30. bromxer mpoekTa, BUABI OIOKETOB MPOEKTOB, NMPOEKTHOE (PUHAHCUPOBAHUE, CTAIMH,
cnoco0bl PUHAHCUPOBAHUS MPOEKTOB, BUIAbl HICTOYHUKOB (PMHAHCUPOBAHUS.

31. Topru, BUABI TOProB, UX CYIIHOCTh, IPUMEPHI MPEIMETa TOPrOB, YUACTHUKUA TOPrOB U
uX QyHKIMU B IPOLIECCE TOPrOB.

32. TIloHnaTue «10roBOp» (KKOHTPAKT»), CIOCOOBI oOecreueHusi 00s13aTeNbCTB, CTPYKTYypa
JIOTOBOPA, €ro YacTH, BUJbl KOHTPAKTOB, OCHOBHBIE 3TaIlbl )KM3HEHHOTO I[MKJIa KOHTPAKTA,
YCIIOBHSI I0TOBOpA, COOJII0IaeMBbIE B IIPOLIECCE UCTIOIHEHUS JOTOBOPA.

33. KoppekTupoBKa HCHOJHEHUSI MPOEKTa, BO3MOXKHbBIE KOPPEKTUPYEMBIE SJIEMEHTHI
MPOEKTa, MOAU(ULIUPOBAHHBIN IJIaH MIPOEKTA.

34. Pucku mpoekTa, SJKOHOMHYECKHE pe3yJbTaThl, YIPABICHUE PUCKaMHU B pa3HbIX (azax
KU3HEHHOT'O LIUKJIA.

35. MeToibl MUHUMU3AIMHN PUCKOB.

36. 3aKOHYEHHOCTh MPOEKTa, MPUYMHBI 3aBEPIICHHOCTH MPOEKTa, OCHOBHBIE BHU/IbI
JEeSTENBHOCTU B IPOLIECCE 3aBEPILICHUS] IPOEKTa, TOKYMEHTAIus, MpeacTaBisemMast paboueit
KOMHUCCHUU (3aKa34UKY) UCTIOTHUTENb, MPEAbIBIASA K IPUEMKE OOBEKT.

37. Bunpl  neSITeNbHOCTH B MPOLECCE 3aBEepLIEHUsT MPOEKTa, TMOPSAOK TMPUEMKHU
CTPOUTENBHBIX PadOT.
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