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1. Iean, 3a1a4M ¥ IVIAHUPYEMbIe Pe3yJIbTATHI 00y4eHUs 110 TUCHUILTHHE

[leapt0 OCBOEGHMSI JUCUUILIUHBI «ABTOMAaTHYECKUE CHUCTEMBbI OOecrneueHus
TexHocepHoi Oe3zomacHOCTH» sBIAETCS (POpMUpOBaHME 3HAHUM U BbIPAOOTKa

IPAKTHYCCKUX HABBIKOB B  00JJACTH aBTOMATHYECKMX CHCTEM OOECICUCHUS
TeXHOC(EepHOH OE30IaCHOCTH B COOTBETCTBHHM C OOpa30BaTEIbHBIM CTAHJIAPTOM II0
HanpaBieanto  15.03.04  «ABToMaTu3aius ~ TEXHOJOTHYECKHMX  MPOIECCOB U
MPOU3BOACTB»  MPOdUIb  «ABTOMATH3ANMs  TEXHOJIOTHYECKHX  TPOIECCOB U

MIPOU3BOJICTBY U MPUOOPETEHUE UMHU:

- 3HAaHWWA O TPHUHIMNAX JCUCTBUS U XaPaKTEPUCTHKAX OCHOBHBIX 3JIEMEHTOB
ABTOMATUKH OE€30MaCHOCTH, MPUHIIAIIAX TOCTPOCHUS COBPEMEHHBIX TEXHUYECKHUX
CPEIICTB aBTOMATH3AIMU O€30TIaCHOCTH B SHEPTETUKE U TIPOMBIIIICHHOCTH;

- YMEHHH HCCJIEOBaHUA B 00JIACTH MPOCKTUPOBAHHUS W COBEPIICHCTBOBAHUS
CTPYKTYP M TPOIECCOB OOECMEUYEHUsI aBTOMATU3AIMKU O€30MaCHOCTH SHEPTeTUYECKUX
OPEANpUATAA U TNPOMBIIUIEHHOCTH B paMKaX €IMHOTO0  HH(POPMAIIMOHHOTO
POCTPAaHCTBA OpraHW3alliy; MPEACTABICHUS TEXHOJOTUUYECKUX TIPOIECCOB Kak
00BEKTOB aBTOMATHYECKOTO YIpaBJICHUS; OpraHU3alldd HaaA30pa 3a BHEAPECHHUEM U
AKCIUTyaTaIeil aBTOMaTUKU O€30MaCHOCTH;

- HaBBIKOB DOKCIUTyaTalldd CPEACTB aBTOMATUKU O€30MacHOCTH, aHaiu3a U
AKCIIEPTU3bl CUCTEM aBTOMATH3AIlMM MPOU3BOJACTBEHHON 0€30MacHOCTH, MPOBEPKU UX
paboTOCIOCOOHOCTH.

3amauyaMyl JUCITUTUTHHBI SBIISIOTCS:

- popMupoBaHUEe 3HAHUN 00 OCHOBHBIX MOHSATHUSX M KOHIEMIUSIX TEXHOC(EpHO
0€30ITaCHOCTH,

- opMupoBaHuEe 3HAHWK O CHCTEMax MEXKIYHApPOIHBIX CTaHJAPTOB B 00JIaCTH
TexHoc(hepHON OE30MaCHOCTH,

- BJIJICHUEM CIIOCOOHOCTHIO OPUEHTUPOBATHCSI B METOJAX W HWHCTPYMEHTaX
obecrieueHust TeXHOC(HEPHON OE30IMaCHOCTH.

KomrereHun u MHIUKATOphl, HOpMUpPYyEMBIE Y 00yJatONTUXCsl:

Konx n sammeHnoBanue

KOI[ N HAUMCHOBAHHUC HWHIHWKATOpPA
KOMIICTCHIIN

OIIK-3. OcymectBisats | OIIK-3.2. [IpumensieT ecTecTBEHHOHAYYHBIE

po¢eCCUOHATIBHYIO
NEeATEeTLHOCTh C
YKOHOMHYECKUX,
OKOJIOTHYECKUX, COIMAIBHBIX U
JIPYTUX OTPAaHWYCHUN Ha BCEX
ATanax >KU3HEHHOTO YPOBHS;

y4E€TOM

U WHXEHEPHbIC 3HAHUS W METOJAbl aHalu3a
uH(popMalMu B 00JIaCTH OXpaHbl TpyJa U
DKOJIOTMHM 4YEJIOBEKa B MPO(ECCHOHAIBHOM
NeSATEIbHOCTH

OIIK-7. CnocobeH TpUMEHSThH
COBPEMEHHBIC DJKOJIOTUYHBIE U
Oe3omacHbIe METO/IbI
paIMoOHAIBHOTO UCIOJIE30BAHUS
CBIDBEBBIX W OJHEPIEeTHUCCKHUX
peCypcoB B MAIIMHOCTPOEHUH;

OIIK-7.1. JleMoHcTpupyeT 3HaHUE
COBPEMEHHBIX 3HEpropecypcocOeperarnmx
TEXHOJIOTUI B obnactu OXpaHbl
OKPYXKaIoIIel Cpeibl B MAITUHOCTPOCHUH

OIIK-7.2. Cnocoben BBIOMpATH
s peKkTUBHBIE dHEpropecypcocoeperarnme




Koa u HanmeHoBaHue
Kon u HaumenoBanue MHAMKATOPA
KOMIIETEHIIUH
TEXHOJIOTUU B obnactu OXpaHbl
OKpY XKalolllel cpe/ibl B MATUHOCTPOEHU U
OIIK-10.1. CocoGeH ompenensiTh ONmacHbIC
(dbakTopel TIPU TPOU3BOJCTBE DHEPTUH U
pa3pabaTbiBaTh MEPONPUSATHUS IO CHUKEHUIO
OIIK-10. CnocoOeH | UX BIUSAHUSA
KOHTPOJUPOBAThH 1| OIIK-10.2. CpnocobeH  mIpOEKTUPOBATH,
00ecreynBaTh IIPOU3BOJAUTE BHEAPEHUE U HAJAJAKY CUCTEM
MPOU3BOJICTBEHHYIO u | [IA3
OKOJIOTHYECKYI0 Oe3omacHOCTh | OI1K-10.3.  CrnocobeH  paspabaThiBaTh
Ha paboUYMX MECTax; CHUCTEMBI 3a1UT 51 OJIOKUPOBOK
o0opynoBaHusi C 1elbl0  oOecredeHus
MPOU3BOJICTBEHHOM M DKOJOTHYECKOUN
0€e301acCHOCTH Ha pab0YuX MecTax

2. Mecro nucuuminnbl B crpykrype OIIL

[IpenmecTBytomue TMCIUIUIMHBL (MO1ynH), npaktuku, HUP, np.

be3onacHOCTb KU3HENEATEIbHOCTH; ABTOMaTU3UPOBAHHBIN 3JIEKTPOIPHUBO/L;

[Tocnenyronue qucuuiuinabl (Moaynun), mpaktuku, HUP, np.

Hanmangka w  JkciulyaTtanudss  CHCTEM  aBTOMATMYECKOrO  YIPaBIICHUS;
[IpoexkTrpoBaHNE aBTOMATU3UPOBAHHBIX CUCTEM;

3. CTpyKTYypa M cojepKaHue T CHUILTHHBI
3.1. CTpykTypa IMCUMILINHBI
Jli1st ouHOM popMBI OOyUeHUS

Bun yueOHo# paboThI Bceero | Beero |[Cemectp
3E 4acoB 5
OBIIAA TPYJJOEMKOCTDH IUCHUTIJIMHBI 4 144 144
KOHTAKTHAS PABOTA - 65 65
AYJIUTOPHAS PABOTA 1,4 50 50
Jlexkmuu 0,4 16 16
[IpakTuueckue (CeMUHAPCKUE) 3aHSATHUS 0,5 18 18
JlaGopatopHbie pabOThI 0,4 16 16
CAMOCTOATEJIBHAS PABOTA 2,6 94 94
OBYYAIOIIET'OCH
[IpopaboTka yueOHOrO MaTepuana 1,6 58 58
Kypcosoit npoekr - - -
Kypcosas pabora . . .
[ToaroToBKa K MPOMEKYTOYHON aTTECTAIIUU 1 36 36
IIpomexyTouHas aTTecTanus: C)




s 3a0uHOM (hOpMBI 00yUEHUS

Bunx yaeOHO# paboThI Bceero | Beero | Cemectp
3E | gacos 6
OBILIAA TPY JOEMKOCTbH JUCHUTTJIMHBI 4 144 144
KOHTAKTHAS PABOTA - 43 43
AYJIUTOPHAS PABOTA 0,61 22 22
Jlekun 0,27 10 10
[TpakTHueckue (CeMUHAPCKUE) 3aHATHUS 0,22 8 8
JlaGopaTopHbIie pabOTHI 0,11 4 4
CAMOCTOSATEJIbBHAS PABOTA 3,39 122 122
OBYUAIOIIEI'OCA
[IpopaboTtka yueOHOTO MaTepuaa 3,14 113 113
KypcoBoli npoekt - - -
Kypcosas padota - - -
[ToaroroBka K MpoOMEXyTOYHON aTTeCTAllUU 0,25 9 9
[IpomexxyTouHas aTTecTanus:

3.2. Conep:kaHue TMCUUILIMHBI, CTPYKTYPHPOBAaHHOE O pa3jiejaM U BHAaM
3aHATHN

Paznennl Pacnpenenenne | ®op | MHIEKCh HHAMKATOPOB
JACIUILINHBI = TPYAOEMKOCTH | MBI A hopMUpyEMBIX
3 110 BUJaM BH]I KOMIICTCHIMM
Z y4e6GHOM paboTH | KOHT
o o] te)
8| 5| B & g™
IEEE
1. MecTto u poiib 24 | 2 | 4 | 6 |12 | TKI OIlIK-3.2, 3
aBTOMAaTHKH
0e30MacHOCTH B
o01elt cucreMe
0e30IMacHOCTH
OpraHu3alu.
2. I[Tpubopsl 26 | 4 | 4 | 4 |14 | TK2 OIIK-7.1,3)¥
KOHTPOJIS ¥
YIpaBJICHUS
aBTOMATH3UPOBAaHH
BIX CHCTEM.
3. ABromatuueckue | 32 | 6 | 4 | 4 | 18 | TK3 OIlIK-7.2,Y,B
CHCTEMBI
IPOTUBOABAPUINHOMN




samuThl (ITA3).

4, KoMILieKkcHBIE 26 | 4 | 4 | 4 14| TK4 OIIK-10.1, 3
CUCTEMBI OIIK-10.2, 3
0€e30macHOCTH OIIK-10.3, 3
DK3aMeH 9 0| OM OIIK-3.2 3, OIIK-
7.1,7.2Y,B

OIIK-10.1, 10.2,10.3, 3

NUTOro 144116 | 16 | 18 | 58

3.3. Conep:kaHue IMCUUIIMHBI

Pasnen 1. Mecto m poab aBTOMATHMKH 0e€30MacHOCTH B 001IeH cucTeMe
0e30IaCHOCTH NpenpPUATHIA.

Tema 1.1. Ponp  aucuuIUIMHBL B TOATOTOBKE  CHEHUANKCTA MO
aBTOMATU3MPOBAaHHBIM cucTeMaM. VcTtopus pa3BuUTHS aBTOMATHKUA O€30MACHOCTH.
CtpykTypbl cuctem aBTomaTu3auud. DyHaaMeHTandbHbIE MNPUHLMIBI YIPaBICHUS.
OOpatHast cBsi3b B cuctemMax. OCHOBHBIE TIOHATUS TEOPUM aBTOMATUYECKOTO
ynpasieHus (TAY). CTpykTypHble cXe€Mbl U NpaBuia CTPYKTYPHBIX IpeoOpa3oBaHUIL.
YCTOMYMBOCTE M KayeCTBO CHUCTEM. XapaKTEPUCTHKU HAIECKHOCTH  CHCTEM.
OnTuManeHOE yIpaBiIeHHUE, IOCTPOCHUE CUCTEM ONTUMAIBHOTO YIIPaBICHUS.

Paszgen 2. IIpuOopbl KOHTPOJASI M YIPaBJICHUS ABTOMATH3MPOBAHHBIX
CHCTEM.

Tema 2.1. Knaccudukanus JaT4ukoB cucTeM Oe3omnacHOCTU. ['eHepaTopHble U
[apaMEeTPUYECKUE JaTYMKH. PeneiiHple 3JIEMEHTBI, NPUHLIMI JIEUCTBHsS. AHANIOro-
uudpoBeie  npeoOpazoBaTenu.  ONTOANEKTPOHHBIE  3JIEMEHTBI W yCTPOMCTBA
aBTOMAaTUKU. MUKpPOKOHTpoJuiepbl. THUMOBBIE W3MEpUTENbHBIE IMpPeoOpa3oBaTesid U
M3MEPUTEIIbHBIE CXEMbI: TEMIIEPATYyPhl, AABJICHUS, pacxoaa, ypoBHs. [Ipubopsl ananm3za
KauecTBa M KOHUEHTpaluu.  ABTOMaTU3UpPOBAaHHAs  CHUCTEMa  YIpaBJICHUS
TexHosiornyeckumu mnporeccamu (ACYTII).

Tema 2.2. TpexypoBueBasi ctpykrypa ACYTIIL. Bunbr obecneuennss ACYTIL.
TexobOcnykuBaHue U peMOHT, MoiepHu3auus. Ctaguu pa3pabOTKU U MPOEKTUPOBAHUS
ACVYTII. ABTOMAaTU3UpPOBAHHBIE CHUCTEM KOMMEPYECKOIO W TEXHUYECKOro ydeTa
sHeprun (ACKVYD, ACTVYD). lllkadsl TenemexaHUKH, aBTOMATHKHA W YINPaBICHUS,
npuOOpHkl ydeTa sHepruu, 000pyA0BaHUE Nepeladn JaHHbIX, TUHUU CBsI3u. KoHTpousb 1
curHanmzaiuu cocrosinusi ooopyaoanusi. ACYTII Ha 6aze mporpaMMHO-TEXHUYECKHUX
komriekcoB  (IITK). IIporpammupyemsie  norumdeckue KoHTposuiepsl  (I1JIK),
apxutektypa. «llomeBoe»  obGopymoBanue ACVYTII, cpeactBa  u3MepeHwUs,
PEruCTPaTOPbl U CUTHAIM3ATOPHI TEXHOJOTHYECKUX MapaMeTpOB, CUCTEMbI KOHTPOJIS
3ara3oBaHHOCTHU, TAPAMETPOB BUOpAIIUU.

Pa3znes 3. ABTOMaTH4ecKue cCMCTeMbl NPOoTUBOABapuitHOM 32 ThI (ITA3).

Tema 3.1. Kinaccudukanus ypoBHsi Oe3zonacHoctu SIL. OcobenHoctu
yIOpaBJICHUs] MOTEHUUAIBHO OIMACHBIMU TEXHOJOTHMYECKHUMH TpoueccaMu. OCHOBHbIE
3amaun u Qyuakouu cucreM [1A3. OO6mme npuniunel noctpoenus [1A3. Mertoabt
UCKJIIOYEHHsS] JIOXKHOTO cpabarbiBaHus 3aumuThl. [IpuOopbl ra3oBoro anammsa,
KJ1accuuKalus, KOHIEHTPATOMEpPhl PAaCTBOPEHHBIX BEIIECTB B JKUIKOCTSIX. MeTobl
B3PBIBO3AIUTE TEXHOJIOTHYECKOTO, a Takke «mosieBoro» obopymoBanus ACYTII.



ABTOMaTH3upOBaHHbIe cHucTeMbl yrpasieHus (ACY) mnoxapHOil 0e30mMacHOCTBIO
ABTOMaTHYeCKasi OKapHasi CUTHaIM3alus. XapaKTepUCTUKU Noxapa. Beibop cucrem
NOXKapHOW aBTOMATUKM B 3aBUCUMOCTH OT HAarpy3kd U JUHAMHUKU T0Xapa.
HopmaTuBHBIE JTOKYMEHTBI, PETJaMEHTUPYIOIIHME 3alllUTy OOBEKTOB CpEACTBAMU
nokapHoil aBToMaTUKU. OCHOBHbIE TPUHIUIBI U (YHKIUA YCTAHOBOK IMOKapHOMN
CUTHAJIM3AllMM M AaBTOMATUYECKMX YCTAHOBOK IIOKAapOTYyIICHUS. ABTOMaTH4YeCKas
noxkapHasi curHanuzanus (AIIC).

Tema 3.2. uTterpupoBaHHbIE CUCTEMBI MOXKapHOU OezomacHocTu. HeanpecHsie,
aJpeCHble U aJPECHO-aHAJIOTOBbIE CHUCTEMBI MOXKapHOM curHanusanuu. OCHOBHBIC
nH(OpMAITMOHHBIC TIapaMeTpbl moXkapa. [lokapHble w3BemaTeNH, Kiaccuukaims,
xapakTepucThku. OneHKa BpeMEHU OOHapy»XEHHs MOoKapa U MPUHIUIIBI pa3MElICHUs
u3Bemarened Ha oO0BbekTe. Meroabl MPOBEPKH pabOTOCTIOCOOHOCTH TMOKAPHBIX
u3Bemareneid. [loxxapasle mpuemHo-koHTposbHble npubopsl (IITIKII) u mpubopos
ynpasienust noxkapHeix ([IYII). Cxembl BKIIOYEHHS] TIOKAapHBIX H3BEIIATENICH,
TpeOOBaHUS K Pa3MEIICHUIO, HIEKTPOIUTAHUIO U TUHUSM CUTHAIU3AIMU YCTPOMCTB.

Tema 3.3. ABTOoMaruueckue ycTaHoBku mokaporymeHnus (AVYII). YcranoBku
BOJSIHOTO W MEHHOTO MoxapoTymeHus. CIpUHKIEPHBIE U IPEHYEPHBIE YCTAHOBKH, UX
BUJIBI, CXEMBI, IPUHIUIT JACHCTBU. Y CcTaHOBKH Ta3zoBoro noxaporymenus (YITIT), ¢
MHEBMATUYECKUM M DJIEKTPUYECKHUM MYCKOM. OCHOBHBIE Ta30BbI€ OTHETYIIAIIWE
coctaBbl mnpumeHsieMble B AVYITL. VYcTaHOBKM NOpPOIIKOBOrO W  a’3pO30JIbHOTO
noxaporyuieHusi. CamocpabatbiBaroiiue OTrHETymuTead. CHCTEMBbl OMOBEIICHUS WU
YOPaBICHHS DJBaKyalMEW JIIOAEW TMpH IoXKape B 3JaHUAX. ABTOMATHYECKas
MPOTUBOBIMHAS 3aIIUTA.

Paszpnen 4. KomiiekcHbie cucTeMbl 0€30I1aCHOCTH

Tema 4.1. Oxpannbie cuctembl. OCHOBHBIEC TOJIOKEHHUSI CUCTEMHOW KOHIIECTIIUU
oOecrnieueHus 6e3onacHocTH 00beKTOB. KareroprpoBanrne oObEKTOB U KilaccUpUKaIU
HApYIIUTEIEH M TEXHUYECKHX CPEICTB OXpaHbl. KOMIIIEKChl TEXHHUYECKUX CPEACTB
oxpanbl (KTCO) npousBoacTBeHHBIX 00heKTOB. I1IKkadpl aBTOMAaTUKH M TeJIEMEXaHUKU
KTCO. PaanoBonmHOBBIE U pauoydeBble CpeACTBa OOHapyx eHus1. HazHauenue, BUIbI
U OCHOBHBIC XapaKTEPUCTUKU PAIUOIYUYEBBIX CPEACTB OOHapykeHus. OnTuueckue
cpenctBa obuapyxkenus (CO). AxrtuBHble W maccuBHble ontudyeckue CO
CeiicMruueckue CpeAcTBa OXPAaHHOW CHTHalW3alvd. MarHUTOMETPUYECKUE CpEICTBA
(MCO) OOHapy>KEeHHUS. KomMOunupoBaHHbie CpeacTBa oOHapy>KeHHUSI.
NHTtennekTyanbHble CUCTEMbl OXpaHHOW curHaiu3auuu. CHUCTEMBbl KOHTPOJS H
ynpasienus noctynom (CKYI). CucteMbl curHaan3aiuy HapyuieHus epuMeTpOBOro
orpaxaeHus. O00py0BaHHUE CUTHAIM3AIMN HECAHKIIMOHUPOBAHHOTO OTKPBITUSI BOPOT,
nBepei, obopymoBaHusa. OO0OpynOBaHHE CHUCTEMBI BHUIACOHAOJIOACHUA. Y CTpOICTBa
nepeaayv, KOMMyTalluu U 00paOoTku BujaeocurHainoB. CpeacTBa uieHTU(DUKALMKU U
ayTeHTU(PUKALINH.

Tema 4.2. Opranuzammst HaA30pa 3a BHEAPEHHEM U OIKCIUTyaTaruei
ABTOMATU3UPOBAHHBIX CHUCTEM 0€30macHOCTH. JluarHocTWKa CHCTEM aBTOMATHKH,
CUTHAJIU3AIMU U YOPABJICHUS MPOU3BOJCTBEHHBIMHU IMPOILECCAMHU. 3aUIUIIEHHOCTh OT
nepexoja B OIacHOE COCTOSIHUE. 3alTUIIEHHOCTh OT UCKakeHus uHopmaruu. MeToabt
JI0Ka3aTenbCcTBa  Oe30macHOCTH. KOHTponb 3a OmMepaTMBHBIM U TEXHUYECKUM



o0clly’kuBaHUEM. OKCIUTyaTallMOHHAsi JIOKyMeHTauus. HopmaTuBHbIE HOKYMEHTHI,
perjiaMeHTUPYIOIINE HAA30p 32 BHEAPEHUEM U dKcIuTyaTarueil cuctem All3 0ObeKToB.

3.4. TemaTu4yecKuii IVIaH MPAKTHYECKUX 3AHATHI

Tema 1. IloBbllIeHWE HAAEKHOCTH ABTOMATU3UPOBAHHBIX CHCTEM METOIAOM
pEe3EpBUPOBAHUA.

Tema 2. OCHOBBI pacueTa HaJeKHOCTU TEXHUYECKUX CUCTEM IO HAJEKHOCTH UX
AJIEMEHTOB.

Tema 3. Pacuer HaAEKHOCTM aBTOMATU3UPOBAHHBIX CHUCTEM, Ha 0Oase
ITOCJIEA0BATEIBHBIX CTPYKTYD.

Tema 4. PacyeT HaneXHOCTHM aBTOMAaTU3MPOBAHHBIX CHUCTEM, Ha 0aze
[apaJuIeNIbHBIX CTPYKTYP.

Tewma 5. Cioco0OsI mpeoOpa3oBaHus CIOKHBIX CTPYKTYP.

Tema 6. HagexHoCTh pe3epBHPOBaHHON CUCTEMBI.

Tema 7. BeposiTHOCTD 6€30TKa3HOM paObOThI pE3€PBUPOBAHHON CUCTEMBI.

Tema 8. Moaenb HaIe)KHOCTH CUCTEMBI C MHOKECTBEHHBIMU OTKa3aMHU.

Tema 9. Metoa ananm3a omacHocTd u pabotocmnocobHoctu— aop (hazard and
operability study [ hazop).

3.5. TemaTH4ecKHUil IUI1aH JIa0OPATOPHBIX padoT

Tema 1. Iloctpoenne cTpykrypsl inHenHON CAP u n3ydyeHue TMHAMUKH B Cpelie
[IK «MBTVY».

Tema 2. [loctpoenue ctpykrypbl HenuHerHoW CAP u u3yueHue NUHAMHKHU B
cpene [IK «MBTVY».

Tema 3. M3ydeHne yCTOMYMBOCTH M KadecTBa JIMHEHHBIX cucteM B cpee [IK
«MBTVY».

Tema 4. OntumanbHOE yHOpaBieHUE, IOCTPOCHUE CHUCTEM ONTHUMAJIBLHOIO
ynpasienus B cpeae [IK «kMBTVY».

Tema 5. Hcnonb3oBaHuWE MPOrpaMMHOrO KOMIUIEKCA '"MOJEIMPOBAHHE B
texuuueckux ycrpoictBax" (IIK "MBTY") mns anHanuza JUHAMUKH JIMHEHHBIX U
nuHeapu3oBaHHBIX CAP, onuckiBaeMbIX B IEPEMEHHBIX "'BXO/T - BBIXO'".

Tema 6. Anaimm3 ycroitumBoctd u koppekuuss CAP B cpene I[IK "MBTVY"
10 YaCTOTHBIM XapaKTEPUCTUKAM U MO MOJIIOCAM.

3.6. Kypcosoii npoekr /kypcoBasi padora
JlaHHbIi BUA pabOTHI HE MPETYCMOTPEH YUYEOHBIM IJIAHOM

4. OueHuBaHue Pe3yJIbTATOB 00y4eHHUS
OreHrBaHue pe3yabTATOB OOYUEHUS MO JTUCHUIUIMHE OCYIIECTBISIETCS B paMKax
TEKYIIEro KOHTPOJS M TNPOMEXKYTOYHOW aTTeCTallud, MPOBOAMMBIX IO OaIbHO-
peritunrosoii cucreme (bPC).
[IIkana oueHkH pe3yabTaTOB O0yUEHHUS 110 AUCIUIUIMHE:

Kox | Kox |3amnanupoBaH YpoBeHb chopMUPOBAHHOCTH KOMIETEHIIH
KOMIIE | HHIUK HBIC (MHIMKAaTOpa JOCTUKEHUS] KOMITIETEHLIMN )




TCHHI | atopa | - pesy IbTaTbl Bricokuii Cpennuit Hwuxe cpennero Huzknit
U [ J0CTH [ oOy4YeHUS
KECHUA |10 mucruruimHe [IIkana oueHUBaHUs
KoMrne yIOBJIET- HEYJ/IOBJIET-
TEHIN OTJIIMYHO Xopomo
" BOPUTEIHHO BOPUTEIIHHO
3aYTEHO HE 3a4TEHO
3HaTh
ectecTBeHHOHA |CBOOOAHO U B |JlocTaTOYHO ILnoxo omnu- He 3naer
YUHBIE U |[10JIHOM 00bEeME|IOJTHO 3HA€T  |CBhIBAET €CTECTBEHHOHAY
WH)XXCHEPHBIC  [OMUCHIBAaET €CTECTBCHHOHA |€CTECTBCHHOHAY |9HBIC U
3HAHUA U |ecTeCTBEHHOHA |y4YHBIE U YHbIE U WHXCHEPHBIE
METO/TBI yUYHBIC U WHXKXCHEPHBIC |WHKCHEPHBIC  |3HAHUS U
aHaiM3a WHXXCHEpHBbIE  |3HAHUS U 3HAHUA U METO/Ibl aHAIHN3a
uH(pOpMaIlUK B(3HAHHS U METO/IBI METO/IbI aHaH3a |HH(OpMAaLIUY B
obnactu METO/IbI aHanmsa uHpopmanuu B |obmactu
OXpaHbl TpyJa|aHaIU3a nH(popmMalnu B |00JacTU OXpaHbI|OXpaHbl TPya U
u 9KOJIOTvH |[HH(pOPMAIUH B [001acTi Tpyaa u HKOJIOTUU
yeJioBeKa B|oOsactu OXpaHbl TpyZa |IKOJIOTUU YeJioBeKa B
npodeccuoHan (oXpaHsl TpyAa |U IKOJIOTUU YeNoBeKa B npodeccuoHans
BHOM Y DKOJIOTUU YeJIoBeKa B npodeccuoHanb |HOM
JESTENIbHOCTH |4eloBeKa B npodeccuonan |Hoi JesITeNIbHOCTH
npodeccroHalb |bHOM JIESITCIIBHOCTH
HOIt JESITEIIbHOCTH
e TeTbHOCTH
OIIK- [OIIK-
3 39 Ymerp
MPUMEHSIET MIPUMEHSIET MPUMEHSET Cnabo He ymeer
€CTECTBEHHOHA (€CTECTBEHHOHA |€CTECTBEHHOHA |PUMEHSIET MPUMCHSITh
YUHBIE U |y4HbIe U YUHBIE U €CTECTBEHHOHA |€CTECTBEHHOHAY
WHXXCHEPHBIC |WHKCHEPHBIC |WHXKCHEPHBIC |yYHBIC U YHBIC U
3HAHUSA U|3HaHUA U 3HAHUA U WH)XCHEPHBIC  [MH)KEHEPHbIE
METO/TBI METOTbI METO/TBI 3HAHUS U 3HAHUS U
aHanm3a aHanmsa aHanm3a METO/TBI METO/IbI aHATH3a
uHpopManuu B|uH(pOpMaluu B |[MH(GOpMaLlMU B |aHAJIN3a nH(popmMaluu B
o0nactu obnacTtu o0nactu uHpOpMaLuu B |001aCTH OXPaHBI
OXpaHbl TpyJaloXpaHbl TPy/a |OXpaHBI TpyAa |00JacTH Tpyaa u
u 9KOJIOTHH |1 SKOJIOTHH Y DKOJIOTUHU OXpaHbl TPyJla [9KOJIOTHH
yesioBeKa B|uenoBeKa B YesoBeKa B 1 DKOJIOTUH YeJIoBeKa B
npodeccuonan |mpodeccuonan |mpodeccroHan [denoBeka B npodeccuoHanb
193 (0)1 BHOM BHOU npodeccuoHab |HOM
NESTENIbHOCTH  |ESTENIbHOCTH  |IeSTENbHOCTH, [HOM JesITeNbHOCTH
6e3 omuooK JIOTTyCKaeT NeSTeTbHOCTH,
HE3HAYNTEIbHBI | TOMYCKAET

Bnanets




HaBBIKAMH CBoOoaHO Jlocrarouno  [Cmabo He Bmaneer
NPUMEHEHHUs  |HaBBIKAMU MIOJIHO HaBBIKAMHU HaBBIKAMHU
€CTeCTBEHHOHA |TIPUMEHEHUSI |HaBBIKAMHU PUMEHEHHS MIPUMEHEHHS
y4YHBbIE U|eCTeCTBEHHOHA [IPUMEHEHUsl |€CTECTBEHHOHAY [€CTECTBEHHOHAY
WH)KEHEPHBIC  |y4HBIC U €CTECTBEHHOHA |[YHBIC U YHBIEC U
3HAHUS U|MH)KEHEpHbIE |y4HbIC U MH)KEHEpPHBbIE MH)KEHEPHBbIE
METO/IbI 3HAHUS U WH)XCHEPHBIC |3HAHUA U 3HaHUS U
aHanu3a METObl 3HaHUS U METO/Ibl aHAJIM3a |METO/Ibl aHAJIN3A
uHpOpMaLlUK B|aHAIHM3a METO/IbI uHpopManuu B [MHPOpPMALIUU B
obnactu nH(pOpManny B |aHATH3a obsacTy OXpaHsbl |00JaCTH OXPaHbI
OXpaHbl TpyAalobmacTu uHbOpMaLuu B|Tpyaa U Tpyaa u
u 9KOJIOTUH |OXpaHbl Tpya |00JacTH HKOJIOTUH HKOJIOTUH
4eJIoBeKa B|u sKoOMOTHH OXpaHBI TPyZla |4esioBeKa B 4eJI0BEKa B
npodeccuoHal |4enoBeKa B U 3KoJoruun  |mpodeccuonans |mpodeccruoHalb
BHOU npogeccuoHan [4eIoBeKa B HOH HOH
NeSITeIbHOCTH  |bHOU npodeccuoHa |[1eITeIbHOCTH  IeSITeIbHOCTH
JEATEIbHOCTH |bHOM
3HaTh
coBpemeHHble |CBoOomHo u B [[loctarouno  |IInoxo onm- He 3naer
9HEpPropecypco [[oJHOM 00bEME|OJIHO 3HAET  |ChIBAET COBpPEMEHHBIE
cOeperaromux |OMHUCHIBAET COBPEMEHHBIE |COBPEMEHHBIE  |IHEPropecypcoc
TEXHOJIOTUIl  B|COBpEMEHHBIE [3HEpropecypco |3Hepropecypcoc |0eperaromux
obnactu SHEpropecypco [cOeperammmx |0eperaronmx TEXHOJIOTHH B
OXPAaHBI cOeperaroIux |TEXHOJIOTUH B |TEXHOJOTHI B [oOmactu
OKpyXarollel [rexHojoruii B |o0nactu 00acTu OXpaHbl|0OXpaHbl
cpeabl BloGnactu OXPaHBbI OKpy’Xarolie  |okpyxaroreit
MAaIIMHOCTPOCH |OXPAHBI OKpYKalolIel |cpenbl B Cpenbl B
uu OKpy>Karomen |cpeasl B MAaIIMHOCTPOCHH |MALIMHOCTPOEH
cpensl B MAaIIMHOCTPOECH |H uu
MAaIIMHOCTPOEH (MU
2011
OIIK- |OITK- [YMeTb
7 7.1 |nemoHcTpupyer|qeMoHCTpHUpYeET|aeMoHcTpupyeT [Ciaabo He
3HaHHE 3HaHUEe 3HaHHE JIEMOHCTPHUPYET [IEMOHCTPUPYET
COBPEMEHHBIX |COBPEMEHHBIX [COBpPEMEHHBIX [3HaHUE 3HaHUe
HHEPropeCYpPCo |IHEPropecypco [FIHEPropecypco |COBPEMEHHBIX |COBPEMEHHBIX
cOeperaromux |cOeperammux |cOeperaronx |IHEPropecypco [sHepropecypcoc
TEXHOJIOTMIl  B|TEXHOJOTHI B [T€XHOJOTUH B [cOeperaromux |Oeperarmomumx
o0nactu obnacTtu o0nactu TEXHOJIOTHI B [T€XHOJIOTHUIl B
OXPaHBI OXpPaHBI OXpaHBI obmacTu o0acTu oXpaHbl
OKPY’KaIOILlEH [OKpyXKarolen |OKpY>Karolled [OXpaHbl OKpY>Karollen
cpempl B|cpensr B cpensl B OKpY’Kalomen |[cpesl B
MAaIIMHOCTPOEH |MAITMHOCTPOEH [MAIIMHOCTPOEH |Cpebl B MAaIIMHOCTPOCHU
1505 nu 0e3 OmuOOoK (MK, TOMyCKaeT |MalIuHOCTPOEH |1
HE3HAUUTENIbHBI |1, TOMYCKaeT
€ OIMOKH OIHMOKHU

Bnanets




HaBBIKAMH CBoOoaHO Jlocrarouno  [Cmabo He Bmaneer
JEMOHCTpAIMK |HaBBIKAMHU TIOJTHO HaBBIKAMU HaBBIKAMHU
3HAHUS JI€MOHCTPAIMY |HAaBBIKAMU JEMOHCTpAIMH  |JeMOHCTpaIuU
COBPEMCHHBIX |3HAHHUS JIEMOHCTPAIINH |3HAHHS 3HaHUS
HEPTOPECYpPCO |COBPEMEHHBIX |3HAHUS COBPEMEHHBIX  |COBPEMEHHBIX
cOeperaromux |3HEpPropecypco |COBpeMEHHBIX [IHepropecypcoc [3Hepropecypcoc
TEXHOJIOTHI  B|cOeperarmmmx |3Hepropecypco (0eperaronmx Oeperarmux
oOmactu TEXHOJIOTHI B |cOeperaromux |TeXHOJIOTHHA B [TEXHOJIOTUH B
OXpaHbl obmacTtu TEXHOJIOTHH B |00JIACTH OXpaHbI |[00JIAaCTH OXPAHBI
OKpYKalomiel |oXpaHbl oOacTu OKpYXXalolied  |OKpy»Karolei
cpeabl B|okpyxkaromeil [oxpaHbl cpensl B cpenbl B
MAaIIUHOCTPOCH |CPEJIbI B OKpY’Kalollel |MalIMHOCTPOCHH [MAIIMHOCTPOSHH
uu MAaIIMHOCTPOCH [CPEIbl B u "
uu MAaIIuHOCTPOE
HUU
JeSITeIIbHOCTH
3HaTh
s dexruabie [CBOOOAHO M B |[docraTtouno  |[Timoxo He 3naer
SHEPropecypco |mojaHoM oObeme|monHo 3HaeT  [dddexTuBHbIe |3 PexTHBHBIC
coeperaromue |3ppexTuBHBIE [3(h(HEeKTUBHBIE |IHEPTOPECYPCOC [IHEpropecypcoc
TEXHOJIOTUH  B[IHEPropecypco [3Hepropecypco |oeperaromime Oeperatoriue
obnactu cOeperaroie |cOeperaromye |TeXHOJOTHU B |TEXHOJOTHU B
OXPaHBI TEXHOJIOTUHM B [TEXHOJIOTUU B |00J1aCTH OXpaHbl [00acTu
OKpyXaromei [obynactu obnactu OKpYXarolien |oXpaHbl
cpembl B|oxpaHbl OXPaHBI cpelbl B OKpY Karomien
MAIIMHOCTPOCH |OKPYKAIOMIeH [OKpy)Kalomel |MallnHOCTPOCHH|CPEIbl B
uu cpenbl B cpenbl B u MAaIIMHOCTPOCH
MAIIMHOCTPOEH |MalIMHOCTPOCH uu
uu uu
OIIK- [OIIK- |Vmers
! 7.2 BbIOMpaeT BBIOMpAET BbIOMpaeT Cnabo He BriOupaer
spdexTuBHbIe |3 PexTuBHBIE |3 (ekTuBHBIE |BBIOMpaET 3 deKTUBHBIE
HEPTOPECYPCo |IHEpropecypco [sHepropecypco |[3pdeKTHBHBIE [IHEpropecypcoc
cOeperaromue |cOeperarone |cOeperaroime |3Hepropecypco |obeperatommye
TEXHOJIOTUM B|TEXHOJIOTHH B |TEXHOJIOTMU B [cOeperaromue |TEeXHOJIOTHH B
o0nactu obnacTtu oOnactu TEXHOJIOTUM B [00JaCTH OXpaHbl
OXPaHBI OXpPaHBI OXpPaHBI obmacTu OKpY Karomien
OKpYy’Kalolle |OKpyXarolel [oKkpyKaromei |oXpaHbl cpenbl B
cpempl B|cpensr B cpensl B OKpYy’Karomeld |MamuHOCTPOCHH
MAaIIMHOCTPOEH |MALTMHOCTPOEH [MAIIMHOCTPOEH |Cpebl B u
1505 nu 0e3 omMOOoK (MK, TOMyCKaeT |MalIuHOCTPOEH
HE3HAUUTENbHBI |1, TOMYCKaeT
€ OIMOKH OIHUOKHU

Bnanets




HaBBIKAMH CBoOoaHO JNlocrarouno  |Cmabo He Bmaneer
BbIOOpa HaBbIKaMU TMIOJIHO HaBbIKaMU HaBbIKaMU
¢ eKTUBHBIE |BBIOOpA HaBbIKaMU BbIOOpa BbIOOpa
sHepropecypco |3¢deKTuBHbIE [BBIOOpA a¢dextuBHBIe |3 (HEKTUBHBIE
cOeperaromue |3HEpropecypco |[3pPeKTuBHbIE [FHEPrOpecypcoc [3HEepropecypcoc
TEXHOJIOTUM  B|cOeperaromiue |3Hepropecypco [oeperatoriue Oeperaroiue
obnactu TEXHOJIOTHH B |cOeperaroniye |TeXHOJOTUU B  |TEXHOJIOTHUH B
OXpaHbl obnactu TEXHOJIOTHH B |00JaCTH OXpaHbI [00J1aCTH OXPaHbI
OKpY’KaloIllel [0XpaHbl obnacTtu OKPYKaIOIlEH  |OKpYXKarolen
Cpelibl B|OKpysKarolei |oXpaHbl Cpellbl B Cpelsl B
MAIIHHOCTPOEH |CPE/IbI B OKpYKAroIIeH |MaIIMHOCTPOCHH [MATMHOCTPOSHHU
uu MalIMHOCTPOEH [Cpeibl B u u
uu MAaIIHHOCTPOE
HUU
3HaTh
OTacHbIe Cso6omno u B |[locrarouno  |ILmoxo omacubie [He 3Haer
dakTopbl  MPH|MIOJIHOM 00bEME|OTHO 3HaeT  |(aKTOpHI IPU  |OMACHBIE
MIPOU3BOJICTBE |OTIACHBIE OTIaCHBIE MPOU3BOJICTBE  |(haKTOPHI IIpH
SHEPrUuu u|dakTopsl pu  |(AKTOPHI U |IHEPTHH U MIPOU3BOJICTBE
pa3pabaTbIBaTh |IPOU3BOJICTBE |MPOM3BOJACTBE |pa3pabareiBaTh |dHEpruu u
MEPONPUITHS  [SHEPTUU U SHEPTUU U MEpPOMNPUITHSI 110|pa3padaThIBaTh
10 CHIDKEHUIO([pa3pabaThiBaTh |pa3padaThiBaTh |CHIKCHHUIO HX  |MEPOTIPHUSITHS
UX BIUSHUS MEPOIPHUATHS  |MEPONPUATUS  |BIAUSHUS M0 CHUKEHHIO
10 CHIDKEHUIO |10 CHUKCHHIO WX BIIUSHUS
VX BJIMSHUS WX BIIUSHUS
YMerb
OIIK- |OIIK- onpeenser onpeenser onpeznenser  [Cinabo He onpenenser
10 10.1 | onacusre OTIacHBIE OTacHbIE ornpezenser OTacHbIE
¢dakTopbl  mpH|pakToOphl pU  |AKTOPHI IPU  |OMACHBIE (dakTopsl pu
MIPOU3BOJICTBE |MPOU3BOJICTBE |[MPOM3BOJCTBE |(DAaKTOPHI IPU  |MPOM3BOACTBE
SHEPTUU U|9PHEPTUH U SHEPTUU H MIPOU3BOJICTBE |IHEPTHUU U
pa3pabaTeiBaTh [pa3pabaThiBaTh [pa3pabaThiBaTh [SHEPTUU U pa3pabaTsIBaTh
MEPOTIPHUSITHSI  |MEPOIIPHUSATHS  [MEPOIPHUATHS  |[pa3pabaThiBaTh |MEPOTPHUSATHS O
M0 CHUXEHHIO|TIO CHIKEHHUIO |[IO CHIDKEHUIO |MEPOIPHATHS  |CHIKEHHUIO UX
WX BIUSTHUS WX BJIIMSHUSA 0€3 |UX BIUSHUSA,  |1IO CHIDKEHUIO |BIIASTHUS
oLIMO0K JIOTTYCKaeT UX BIIUSHUSA,
HE3HAYUTEIIbHBI | JOITYCKACT
€ OIIHOKH OIINOKHU

Bnaners




HaBBIKAMH CBoOoaHO Jlocrarouno  [Cmabo He Bmaneer
OTIpENICTICHUSI  [HaBBIKAMU MOJIHO HaBBIKAMH HaBBLIKAMH
OITaCHBIX OTpesieNiCHUs] |HaBBIKaMU onpeeeHus OTIpeIeTICHUS
(GhakTOpOB MpH|OMACHBIX OTpeIeJICHUST |OTIaCHBIX OITACHBIX
IPOM3BOJICTBE |(PaKTOPOB MPU |OMACHBIX ¢baxTopoB ipu  |PpakTOpOB NpU
SHEPrUu v[rpoun3BoacTBE |(HaKTOPOB MPH |IPOU3BOJICTBE  |[ITPOM3BOJICTBE
pa3pabaTeiBaTh [SHEPTUU U MIPOU3BOJICTBE |IHEPTUU H SHEPTUU U
MEpOTIPUATHS  [pa3pabaThiBaTh [SHEPTHH U paszpabaThiBaTh |pa3pabaThiBaTh
M0 CHUXCHHIO|MEPOIIPHSTHS  [pa3pabaThIBaTh [MEPONIPUSATHS TI0 |[MEPOTIPUATHUS IO
HUX BINASTHUS 110 CHUOKCHHUIO |MEPOIPHUATUS |CHIKEHUIO UX  |CHUIKCHUIO UX
HUX BIIMSHUSA 110 CHWKEHUIO |BIIUSHUS BIIUASIHAS
X BIHASTHUSA
3HaThb
BHenpenue  u|CBobGoaHo U B |JlocTaTovuHO ITimoxo He 3naet
HaJaJKy MIOJIHOM 00BEME |TIOJTHO 3HACT  |BHEApPEHUE U BHEJIPCHUE U
cuctem [IA3  [BHenpeHwe U  |BHEJApEHHE M  |HANAJKY CHCTEM |HAJIAIKy CHCTEM
HAJIAJIKy HaJIAJIKy ITA3 ITA3
cucteMm I1A3 cuctem I1A3
YMeTh
IIPOEKTUPYET, |IPOEKTUPYET, [IpoeKkTupyer, [Ciabdo He
MIPOU3BOIUT MIPOU3BOIUT MIPOU3BOIUT IPOEKTUPYET, [MpOEeKTHpYeT,
BHEJPCHUE  W|BHEJAPCHHWE M  |BHEIAPCHUE U  |IPOU3BOIUT MIPOU3BOIUT
HaaIKy HalaJKy HaaJIKy BHEJIPEHUE U |BHEJPCHUE U
OIIK- |OIIK- (cuctem ITA3  [cuctem ITA3  [cucrem ITA3,  [nanmanky HaJIaJIKy CUCTEM
10 10.2 6e3 omuboK JIOITyCKaeT cucrem I1A3, [I[IA3
HE3HAYUTEIIbHBI | JOITYCKACT
€ OIINOKHU OIINOKHU
BmangeTs
HaBBIKAMU CBoOoaHo Hocrarouno |Cmabo He Bnageet
MPOEKTUPOBAHU |HABBIKAMU IIOJIHO HaBBIKAMH HaBBIKAaMH
S W BHEAPCHUS|IPOCKTHPOBAH |HABBIKAMH MIPOSKTUPOBAHMS [[IPOCKTHPOBAHUS
51 HaIaIKU|Us U MPOEKTUPOBAH |M BHEAPEHUS U |M BHEAPEHUS U
cuctem [TA3  |BHenpeHUs U |usgu HAJIAJAKHU CUCTEM |HAIAAKHA CHCTEM
HaJlaJIKU BHenpeHus u  ([TA3 IT1A3
cucteMm I[IA3  |Hamanku
cuctem I1A3
OIIK- |OIIK- |3HaTh




10

10.3

CUCTEMBI CsobOomno u B |/locrarouno IInoxo cucremsl |He 3HaeT
3alUT U |[0JIHOM 00BbEeMe|MOJIHO 3HAeT  |3aLUT U CUCTEMBI 3aIIUT
OJIOKHPOBOK  [CHCTEMBI 3aLLUT |CUCTEMBI OJIOKHPOBOK 1 OJIOKHPOBOK
00opy/n0oBaHus (1 GIOKUPOBOK |3aLIUT U o0opyznoBaHus ¢ |000pya0BaHuUs C
c 1eJTbI0|000pyIOBaHUsT |OJIOKUPOBOK  |TIEJNIBIO [ETBI0
obecrieueHus  |C IEJIbIO obopynoBaHus |oOecriedeHus obecrieueHus
MIPOM3BOJICTBEH [0OECTICUeHHST  |C IIEIBIO MIPOU3BOJICTBEHH |TPOU3BOJICTBEH
HOU H|mpousBoaCTBEH |0OecrieueHus |0 u HOU U
AKOJIOTMYECKOW [HOU U MIPOU3BOACTBEH |IKOJIOTUUYECKON |IKOJIOTHUYECKOM
0€30MacHOCTH  [9KOJOTHYECKOU [HO U Oe3omacHocTH  |06€30MacCHOCTH
Ha pabounx|0e30macHOCTH  |IKOJIOTHUECKOM [Ha paboumnx Ha pabounx
MecTax Ha pabouux 0e30MacHOCTH |MecTax MecTax
MecTax Ha pabounx
MecTax
YMetb
pa3pabaTeiBaeT |pa3pabarbiBaeT [pazpadarsiBaeT [Ci1a0o He
CUCTEMBI 3alllUT|CUCTEMBI 3alIUT|CUCTEMBI 3alUT |pa3padaThiBaeT |pa3pabaTbiBacT
U OJOKHPOBOK|U OJIOKUPOBOK |M OJIOKUPOBOK |CHUCTEMBI 3aIIHT [CHCTEMBI 3aIIUT
o0opynoBanusi |00opynoBanus |000pyaoBaHUs |U OJIOKUPOBOK |M OIOKMPOBOK
c LIEJIbIO|C 1IEJIBIO C ENbIO obopymoBanusi [00OPYIOBaHHUS C
obOecrieueHus |oOecrieueHust |oOecriedeHHsl  |C IENIbIO LEbI0
MIPOM3BOJICTBEH |TPOU3BOJICTBEH |[TPOM3BOJICTBEH |0OecnieueHus  |oOecreueHus
HOM u|HOM U HOM U MPOU3BOJICTBEH |IPOU3BOJACTBEHH
9KOJIOTHYECKOH [9KOJIOTHYECKOH [9KOIOrH4ecKoi [HOi u oii u
0e30macHOCTH  [0e30macHOCTH  |O€30IaCHOCTH  [9KOJIOTHUUYECKON [3KOJIOTUYECKOU
Ha pabounx|Ha pabouymnx Ha paboumnx 0e30macHOCTH  |0€301acHOCTH Ha
MecTax MecTax 0e3 MecTax, Ha pabouux paboumx MecTax
O1MO0K JIOTTYCKaeT MECTax,
HE3HAYUTEIIbHBI | JOITYCKACT
€ OIIHOKH OIINOKHU
BmangeTs
HaBbIKaMU CBoOoaHO Hocrarouno |[Cmabo He Bmaneer
pa3paboTku HaBBIKAMH IIOJTHO HaBbIKAMH pa3paboTku
CUCTEMBI 3aIUT|pa3paboTKu HaBBIKAMU pa3paboTku CUCTEMBI 3aIIUT
U OJIOKUPOBOK|CHCTEMBI pa3pabOTKK  |CHCTEMBI 3aIUT (U OJIOKHUPOBOK
000py/OBaHUs |3alUT U CUCTEMBI 1 OJIOKUPOBOK  [0O6OpyIOBaHUS C
c 1EJTbI0|OJIOKUPOBOK  [3a1uT 1 000pyI0BaHUS C |I[ETBIO
obecrieueHus |00opymoBaHUs [OJOKMPOBOK  [LIETBIO o0ecrnieueHus
MIPOM3BOJICTBEH |C TICITBIO o0opyoBaHus |o0ecTieueHuUs MIPOU3BOJICTBEHH
HOM ulobecrieyeHus: |c 1enbro MIPOU3BOJICTBEHH |01 U
HKOJIOTUYECKOH [IpOM3BOICTBEH |0OecTieueHus |oi u SKOJOTHUECKOU
0e30MacHOCTH |HOW U MIPOU3BOJICTBE |IKOJIOTMUECKON [0€30MacHOCTH Ha
Ha paboYMX [3KOIOrHYeCKOM |HHON 1 Oe3omacHocTH  |pabounx MecTax
MecTax 0€30MaCHOCTH [9KOJOTHYECKO [Ha pabounx
Ha pabouux 71 MeCTax
MecTax 0e30MacHOCTH
Ha paboumnx
MecTax




OueHouyHble  MaTepuasibl  JJIsi  MPOBEICHUS  TEKYIIEro  KOHTPOJsS H
IPOMEXKYTOYHOM arrectauMu npuBeAeHbl B I[lpuioxkeHun k paboueid mporpamme
JTUCIUTUTUHBIL.

[TonHBI KOMIUIEKT 3aJlaHMi U MaTepuaioB, HEOOXOAUMBIX JUIsl OIICHUBAHUSA
pe3ynbTaTOB 00yUYEHHUS M0 AUCHUIUIUHE, XPAaHUTCA Ha Kadeape pa3paboTurka.

5. Y4ueOHO-MeTOaMYecKoe U HH(POPMALMOHHOE o0eciedeHHe TUCIUILTHHBI

5.1. YueOHO-MeTOAUYECKOE O0ecTIeueHne
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1. lupoxos, KO. A. TexnochepHass 6€30MaCHOCTh: OpraHu3alus, YIpaBJICHUE,
OTBETCTBEHHOCTH : yueOHoe mocooue / F0. A. llupokoB. — 2-e u3n., crep. — CaHKT-
[TerepOoypr : Jlamp, 2022. — Tekcr: »daekTpoHHBIN // JlaHb : 3JIEKTPOHHO-
oubanoreunas cucrema. — URL: https://e.lanbook.com/book/206426.

2. AunpromuH, A. B. YopaBieHue u MHHOBAaTUKA B TETUIOOHEPTETUKE: yueOHOE
nocobue / Auapromud A. B., Cabanun B. P., CmupnoB H. U. - M.: U3narenbckuii 1oM
MDBH, 2019 — URL.: http://www.stu dentlibrary.ru/ book/ISBN97 85383013434

5.1.2. JlonionHUTENbHAS IUTEpATypa

3. bapueBa D.P. VYmnpanenue TexHoc(hHepHOIH 0€30MACHOCTBIO : TPAKTUKYM [
coct.: D.P. Bapuega [u ap.]. - Kazans : KI'QY, 2023. - 23 c. - URL: https://lib.kgeu.ru/.
- ~b. 11. - Tekcr : anekTpoHHbIi. 461370

4. upoxkos, FO. A. Dxonornueckas 0€30MaCHOCTh Ha MPEANPUATUH : YUEOHOE
noco6ue 11 By30B / FO. A. llupokoB. — 3-€ uzj., crep. — Cankr-IletepOypr : Jlansb,
2022. — 360 c¢. — ISBN 978-5-8114-9051-6. — Texkct : anextponHslii / Jlanp :
AJIEKTPOHHO-OMOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/183796.

5.2. UndopmannonHoe odecneyeHue

5.2.1. DIEKTpOHHBIE U UHTEPHET-PECYPCHI

1. http://www.mnr.gov.ru/ - MUHHCTEPCTBO MPHPOJHBIX PECYPCOB U IKOJOTHUH
Pocculickon ®@enepanuu

2. http://npoed.ru - TToptan "OTtkpsiToe 0Opa3oBanue"

5.2.2. Tlpodeccronanpiple  0a3bl  gaHHbIX [/ HpOpMaIMOHHO-CIIPABOYHBIC
CUCTEMBI

1. T'TIHTB Poccun (Dxonoruueckuit pazaen) CnenuanuzupoBaHHas 6a3za JaHHBIX
«Oxoorus: Hayka u TexHojorun» http://ecology.gpntb.ru/ecology db/

2. Hayunas snektponHas oudaunorexka eLIBRARY.RU http://elibrary.ru

3. UCC «Kogekey / «Texakenepr» http://app.kgeu.local/Home/Apps

4. «I"apant» http://www.garant.ru/

5. «KoncynbranT mmocy http://www.consultant.ru/

5.2.3. JlunieH3uOHHOe U CBOOOJHO  pacHpoCTpaHseMoe  IPOrpaMMHOE
obecrieueHre JUCITUTUTHHBI

1. LMS Moodle
2. Windows 10
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6. MaTtepuajJibHO-TEXHHYECKOE o0ecneyeHue JUCITUIITIMHBI

HaunmenoBanne | HaumeHnoBanue yueOHOM
BHJIa YUeOHOM ayAUTOPUH, [lepeuenb HEOOXOAUMOTO 00OPYIOBAHUS
paboThI CHenuaIn3upOBaHHOM U TEXHUYECKHUX CPEJICTB O0yUeHUs
1abopaTtopuu
Jlexumu VYuebnas aynuropus 115 | Crienmanu3upoBaHHas ydeOHass MeOelb,
IPOBEJICHUS 3aHATUH | TEXHUYECKUE cpenctsa  o0ydeHus,
JEKIMOHHOTO THUIMa CITyXaIlue JJsl Tpe/iCTaBlIeHus y4eOHOH
uHpopManu  OOJIBIIOW  ayJUTOPUHU
(MyJIbTUMETUNHBIN MPOEKTOP,
KOMITBIOTED (HOYTOYK), JKpaH),
JEMOHCTPAaLIMOHHOE o0opyoBaHueE,
y4eOHO-HATrJIsTHbIE TOCOOUSI
[Ipaktnueckue |YueOnass ayautopus nis| Crnenuanu3upoBaHHas ydyeOHass MeOelb,
3aHATHUS POBEACHMUS 3aHATUHN| TEXHUYECKHUE cpelncTBa o0yueHus
CEMHUHApPCKOT0 TUNa,| (MyJIbTUMEIUINHBINA IPOEKTOP,
TPYNIOBBIX U WHAMBUAY-| KOMIIBIOTEP (HOYTOYK), SKpaH) U Jp.
QTbHBIX  KOHCYJIbTAIUH,
TEKyIIEro KOHTPOJs U
IIPOMEKYTOYHOU
aTTeCTalluu
JlaGoparopuble |YueOnas aynutopusi misd| Crnenuanu3upoBaHHas ydeOHass MeOelnb,
3aHATUA MPOBEICHUS 3aHATUN| TEXHUYECKUE CpelicTBa 00yueHUs (JocKa
1a00paTOpPHOTro TUIA,| y4yeOHasi, MYJbTUMEIUWHBIA TPOEKTOP,
TPYITIOBBIX ¥| KOMIBIOTEPHI, DKpaH) U JIp.
WHIUBU Ty ATbHBIX
KOHCYJIbTAllUM, TEKYLIEro
KOHTPOJIS u
IIPOMEKYTOYHOU
aTTeCTaIlluu
Camoctosrens- |KommnbrorepHsiii kiace ¢ | Cneunanu3upoBaHHas ydeOHas MeOenb
Has pabora  |BbixogoMm B MuTepuer B- | Ha 30  nmocamounsix ~— mect, 30
600a KOMITBIOTEPOB, TEXHUYECKUE CPEICTBA
o0ydeHus: (MyJbTUMEIUUHBIA TPOEKTOP,
KOMIIBIOTED (HOyTOYK), JKpaH),
BUJICOKaMEPBHI, MPOrpaMMHOE
obecrieyeHne

YuTaapbHBIN 3411
OUOINOTEKH

Crennanu3upoBaHHast MeOeIb,
KOMITBIOTEPHAS TEXHHUKA C BO3MOXKHOCTBIO
BbIXoJ1a B IHTEepHET 1 oOecnieyeHnem
noctyna B OMOC, skpaH,
MYJIbTUMEIUUHBIN [TPOEKTOP,
MPOrpaMMHOE 0OECTICUCHHE




7. Oco0eHHOCTH OpraHM3anuu 00pPa30BaTeJbHON 1eATEJbHOCTH JIJIA JIHUI €
OrPaHNYEeHHBIMH BO3MOKHOCTSIMH 310POBbSl 1 HHBAJIN/I0B

JIuna ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 370poBbs (OB3) M mHBamMabl UMEOT
BO3MOXKHOCTb OECHpENSTCTBEHHO IE€PEMEIIAThCS W3 OJHOr0 y4eOHO-1a00paToOpHOIro
KOpIyca B Jpyro, NOAHATBCS Ha BCE OSTAXKU Y4eOHO-IAOOPATOPHBIX KOPITYCOB,
3aHUMAThCSI B  Y4YEOHBIX M HHBIX IIOMEIIEHUSX C Y4eTOM OCOOEHHOCTEH
NCUXO(U3NYECKOTO PA3BUTHSI U COCTOSIHUS 30POBbSL.

Jns oOyuennss nun, ¢ OB3 v MHBaIMAOB, MMEIOUIMX HAPYIIEHHUS OMNOPHO-
JBUTATEIBHOTO ammapara, 00eCreveHbl YCIOBHs OeCIpensaTCTBEHHOTO JIOCTyIa BO BCE
yueOHbple TomemnieHus. MHdopmamnus o crnenuanbHbBIX YCIOBHSIX, CO3JaHHBIX IS
oOyuaronuxcss ¢ OB3 u wMHBanIMIOB, pa3MelleHa Ha CcaiTe yHUBEpPCUTETa
www//kgeu.ru. Mmeercst BO3MOKHOCTE OKa3aHHUSI TEXHUYECKOW IMOMOIIM aCCUCTEHTOM, a
TaKKe YCIyT CypJOIIEPEBOTIMKOB U TH(PIOCYPAOTIEPEBOAIUKOB.

Jng apantanuu K Bocnpusatuio gunamu ¢ OB3 u uHBanuzaMu ¢ HapylI€HHBIM
CIIyXOM CIpPaBOYHOIO, Yy4yeOHOro Marepuaja IO JUCHHUIUIMHE OOeCHeunBaIOTCs
CJIEIYIOIIUE YCIIOBHUS:

- JUISL JIy4d1Ied OpUEHTAIMU B ayAUTOPUHU, IPUMEHSIOTCSI CUTHAJIBI OMOBEIICHUS O
Hayaje 1 KOHILIE 3aHATHUSA (CIOBO «3BOHOK» MUILIETCS HA JOCKE);

- BHUMaHUE c1a00CIIbIIAIero 00y4yarouierocs: NpuBJIEKaeTCs eAaroroM KecTom
(Ha mIeyo KianeTcs pyKa, OCyIIECTBISETCS HEPE3KOe MOXJIONbIBAHUE);

- pasroBapuBas ¢ OOy4arOIIMMCS, MEJaroru4eckuii pabOTHUK CMOTPUT Ha HETO,
TOBOPUT SCHO, KOPOTKUMH NPEIJIOKEHHUSIMHU, 00€cleurBasi BO3MOKHOCTh YTEHUS I10
ryoam.

KoMreHcanusi 3aTpyIHEHHMI pPEYeBOr0 M  HHTEJUIEKTYyaJIbHOTO  pa3BUTHUSA
ciaboCbIIIANIMX 00yYaOIIUXCs MPOBOAUTCS IMTyTEM:

- ICTIOJIb30BAHUS CXEM, AMAarpaMM, PUCYHKOB, KOMIIBIOTEPHBIX MpE3EHTAINil ¢
TUIEPCChIIKaMU, KOMMEHTUPYIOIMMHU OT/I€IbHbIE KOMIIOHEHThI H300paXeHMs;

- PETYJIIPHOTO  MPUMEHEHMs YNpaXHEHU Ha rpapuyueckoe BbIJEICHUE
CYLIECTBEHHBIX MPU3HAKOB MIPEIMETOB U SBJICHUH;

- obecrieyeHUs BO3MOXKHOCTH U1l OOy4arollerocss IMOJIyYUTh aJpPECHYIO
KOHCYJIbTAIIMIO 110 AJIEKTPOHHOM MOYTE 10 MEpe HEOOXOAUMOCTH.

Jia apanTanuu K BocnpusaTuio aunamu ¢ OB3 u nHBanuaaMu ¢ HapylIeHUSIMU
3peHusl CIPaBOYHOIO, Y4eOHOI0, MPOCBETUTEIHCKOTO MaTepHualia, MpeayCMOTPEHHOTO
oOpa3oBaTeNpbHON TporpaMmMoil MO BBIOPAHHOMY HANPABICHUIO MOJATOTOBKH,
00€eCcreynBarOTCs CIEYIOUINE YCIOBUS:

- BeJIeTcsl ajanTanus opuuuaibHOro caita B cetd MHTEpHET ¢ yuyeToM 0coObIX
NOTPEeOHOCTEW MHBAIUJIOB MO 3PEHMIO, 0OECIEUMBACTCS HAIMYUE KPYyHMHOUMIPU(TOBOMN
CIIpaBOYHOM MH(GOPMAIIMHU O PACTTUCAHUU YUEOHBIX 3aHSITHI;

- IeJarorTHYeckuii  paboOTHUK, ero coOeceqHUK (IpU  HEOOXOAMMOCTH),
MPUCYTCTBYIOIIME HA 3aHATUH, IPEJCTABIAIOTCS 00YYaIOUIMMCSI, IPU 3TOM KaXAblH pa3
HA3bIBAETCS TOT, K KOMY IeIarorn4eckuii paboTHUK oOpaliaercs;

- IEUCTBUS, KECThI, IEPEMELICHUS MEeAarornyeckoro paboTHUKA KOPOTKO U SICHO
KOMMEHTHPYIOTCS;

- meyatHas nHQpOpMaIus MPeOCTABISIETCS] KPYTHBIM mpUGTOM (0T 18 MyHKTOB),
TOTaJIbHO 03BYYHUBAETCS;



http://www.kgeu.ru/

- obecnieunBaeTCsl HEOOXOIUMBIN YPOBEHb OCBEIIICHHOCTH ITOMEIICHU;

- IPEIOCTABIISIETCS BO3MOYKHOCTD HCIIOIB30BaTh KOMIIBIOTEPHI BO BPEMS 3aHATUN
U TIPaBO 3aMucu 0O0bSICHEHUH Ha TUKTO(OH (110 JKEeJTaHUI0 00YJaIOIINXCS).

dopma npoBeACHHS TEKYIIEH U TPOMEKYTOUYHOM aTTeCTalluu I 00yJarOIIXCs
¢ OB3 u uHBaNMHMIOB OMpEnesaeTCs MeJarornieckuM pabOTHUKOM B COOTBETCTBUH C
yueOHbIM aHoM. [Ipu HeoOxomaumocTn obyuaromemycs ¢ OB3, uHBanumy ¢ ydeTom
UX WHIUBHUIYATBHBIX MCUXO(PHU3NIECKIX O0COOCHHOCTEH NaeTcs BO3MOXKHOCTH MPOUTH
MPOMEKYTOUHYIO aTTECTAllMI0 YCTHO, NHCHBMEHHO Ha Oymare, NHCBMEHHO Ha
KOMITBIOTEPE, B (OpME TECTUPOBAHMS U T.II., JIMOO MPEIOCTABIISETCS JAOMOTHUTEIIHHOE
BpeMs JIJIs TIOJITOTOBKHM OTBETA.

8. MeToguyeckue peKkoMeHAAlNMH IJisl NpenojaBareseidl 10 OpPraHuU3aluM
BOCIHMTATEJIbHOH PadoThI € 00y4arOIIMMHUCS.

Metoauueckoe obecriedeHre Mpolecca BOCIUTAHUS OOydYalolIUXCsl BBICTYHAeT
OJTHUM U3  ONpeAeNdomux  (akTopoB  BBICOKOIO  KayecTBa  OOpa3oOBaHMSL.
[IpenonaBaTenpb By3a, 1EMOHCTPUPYS BBICOKUH MPO(ECCHOHAIN3M, dPYIULUIO, YETKYIO
IPAKIAHCKYI0 TO3ULHUI0, CaMOJWCLHIUIMHY, TBOPYECKMM IIOAXOA B PELICHUU
npo(eCCUOHANBHBIX 3a/ad, B XOJE€ 00pa30BaTENbHOIO Ipoliecca CHOCOOCTBYET
(opMUPOBAHNIO TAPMOHUYHOMN JINYHOCTH.

[Ipy peasn3anuu AUCHUIUIMHBL  I[PENOJABATENb  MOXET  HCIIOJIb30BaTh
CJIEIYIOLIME METO/Ibl BOCIUTATEIBHOU PAOOTHI:

- MetoAbl (OPMHUPOBAHMS CO3HAHMS JMYHOCTH (Oecena, AUCHYT, BHYIICHHE,
MHCTPYKTaX, KOHTPOJIb, OOBICHEHHE, IpPUMEP, CAMOKOHTPOJIb, PAaCCKa3, COBET,
yoexaeHue u ap.);

- METOJIbl OpraHu3alMU JEeATEIbHOCTH U (OPMHUPOBAHMS OIbITA MOBEACHUS
(3amaHue, OOIIECTBEHHOE MHEHME, [eJaroruyeckoe TpeOoBaHUE, IOPYYEHUE,
IPUYYEHUE, CO3AHNE BOCIIUTHIBAIOIINX CUTYALMI, TPDEHUHT, YIPAKHEHHE, U AP.);

- METOJIbl MOTHBAIlMM JESATEIBHOCTH U ToBeneHus (0Jo0peHHe, MOOIIpeHHUe
COLUAIBHOM aKTUBHOCTH, IIOPULIAHUE, CO3JaHUE CUTYaALIUHM yCIIeXa, CO3JaHUE CUTYallun
JUTSl SMOLMOHAIBHO-HPABCTBEHHBIX MEPEKNBAHNI, COPEBHOBAHUE U JIp.)

[Ipu peanu3anuu AUCUMIUIMHBI IPENOAABATENb JOJDKEH YUUTHIBATH CIEAYIOIINE
HaIpaBJICHUS BOCIIUTATEIHON AESATEIBHOCTH:

['paxxgaHCKOE M MATPUOTHYECKOE BOCIIUTAHUE:

- popMupoBaHKEe y OOYYAIOIIMXCS LEIOCTHOTO MHPOBO33PEHUS], POCCHICKOM
UJCHTUYHOCTH, YBAXEHUSI K CBOEU CEMbE, OOILECTBY, FOCYapCTBY, MPUHATHIM B CEMbE U
OOIIECTBE JTyXOBHO-HPABCTBEHHBIM U COLIMOKYJBTYPHBIM LIEHHOCTSIM, K HallMOHAJILHOMY,
KyJbTYPHOMY M HCTOPUYECKOMY HAciequio, (HOPMUPOBAHME CTPEMJIEHUS K €ro
COXPAHEHUIO U PA3BUTHIO;

- hopMUpOBaHKE Y OOYUAIOIIUXCS AKTUBHOM TPaXKIAHCKOM MO3UIMH, OCHOBAaHHOM Ha
TPaAULMOHHBIX KYJIBTYPHBIX, JYXOBHBIX M HPAaBCTBEHHBIX LEHHOCTSX POCCHKCKOIO
oOmiecTBa, JUIs TOBBIIIEHHS CIIOCOOHOCTH  OTBETCTBEHHO pPEAIM30BBIBATH  CBOM
KOHCTUTYIIMOHHBIE TpaBa 1 00sI3aHHOCTH;

- pa3BUTHE MPABOBOW U TMOJUTUYECKON KYJIbTYphl OO0y4arOUIMXCs, pacIIUpeHHe
KOHCTPYKTUBHOI'O y4YacTHs B NPHUHIATHUM PELIECHUM, 3aTparuBarolMX HMX IIpaBa u
MHTEPEChl, B TOM YHKCJE B Pa3NUYHBIX (popMax caMoOpraHu3allld, caMOyNpaBICHHUS,



00IIIECTBEHHO-3HAYNMOMN CITSIIbHOCTH;

- bopMupOBaHHE MOTHUBOB, HPABCTBEHHBIX M CMBICIIOBBIX YCTAHOBOK JIMUHOCTH,
MO3BOJIAIONIUX TPOTUBOCTOSTh AKCTPEMHU3MY, KCEHO(DOOWH, ITUCKPUMHUHALIUM IO
COITMAJILHBIM, PEJIMTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM MTPU3HAKAM, MEKITHUUECKON U
MEKXKOH(PECCHOHAIBHONW HETEPITMMOCTH, IPYTHUM HEraTUBHBIM COLMATBHBIM SIBJICHUSIM.

JlyXOBHO-HPABCTBEHHOE BOCITUTAHUE:

- BOCIIUTAaHWE YYBCTBAa JIOCTOMHCTBA, YECTH U YECTHOCTH, COBECTIMBOCTH,
YBKECHUS K POAUTENSAM, YUUTENSIM, JIFOJSIM CTApPILIETO MOKOJICHUS;

- popMHUpOBaHWE TPUHIMIIOB KOJUIGKTUBM3MA W  COJUIAPHOCTH, JyXa
MUJIOCEPIUS U COCTPATAHUS, TPUBBIUKH 3200 TUTHCS O JIOMX, HAXOISIIUXCS B TPYTHON
YKU3HCHHOM CUTYallUu;

- popMHUpOBaHUE CONMAAPHOCTH M YYBCTBA COITMATBHONW OTBETCTBEHHOCTH II0
OTHOIIICHUIO K JIIOASIM C OTPAHMYECHHBIMH BO3MOXKHOCTSMH 37I0pPOBbS, MPEOJIOJICHUE
IICUXOJIOTHYECKUX OaphepoB 110 OTHONIICHHIO K JIOJISIM C OTPaHUYCHHBIMH
BO3MOKHOCTSIMU,

- bOpMHUPOBAHUE SMOIIMOHATBHO HACBHIIIEHHOTO M JYXOBHO BO3BBIIIEHHOTO
OTHOIIICHHSI K MHUPY, CIIOCOOHOCTH M yYMEHHMS IIepe/laBaTh JIPYTrUM CBOM SCTETHUCCKHIA
OIIBIT.

KynbTypHO-IPOCBETUTEIHCKOE BOCIIUTAHUE:

- hopMUpOBaHNE ICTETUUECKON KapTUHBI MUPA;

- popMupoBaHUe YBaOKEHUS K KYJIBTYPHBIM IICHHOCTSAM POJHOTO TOpoja, Kpas,
CTpaHBblI,

- IOBBIIICHUE TIO3HABATEIILHOW aKTHBHOCTH O00YYaIOIUXCSI.

HayuyHo-00pa3oBaTebHOE BOCIIUTAHUE:!

- popmupoBaHue y 00y4JaromuXcsl HAyIHOTO MUPOBO33PEHHUS;

- popMHpOBAHUE YMECHUS TIOJTyYaTh 3HAHUS;

- popMHpOBaHNE HABBHIKOB aHaIM3a W CHUHTE3a WH(POpPMAIIMKM, B TOM YHCJIC B
npodeccruoHaaIbHON 00JIaCTH.



BHocumble n3MeHeHHsl U YTBEPKIeHHUS HA HOBBI y4eOHbIH roj
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[Tpunoxenue k padoueit
nporpamMme AUCLUUTUINHBI

@ MUHUCTEPCTBO HAYKU U BBICHIEI'O OFPA30OBAHUA
POCCHICKOW ®EJEPALINN
KI'D denepanbHOE roCyIapCTBEHHOE 0K0I2KeTHOE 00pa3oBaTesIbHOE
Y Y4Ype:KIeHne BbICIIero 00pa3zoBaHusi
«KA3AHCKHH I'OCYJAPCTBEHHBIN SHEPTETUUYECKHUN
YHUBEPCHUTET»
(PI'BOY BO «KI'DY»)

O EHOYHBIE MATEPHUAJIbBI
10 JUCHHMILINHE

b1.0.21 ABToMaTnueckre CUCTEMBI 00eCIIeUeHHs TeEXHOCHEpHOU O€30MaCHOCTH

r. Kazans, 2023



OrneHouHble MaTepuaibl 10 JUCHUILNIUHE «ABTOMATHYECKHUE  CHUCTEMBI
obOecrieueHnss TeXHOC(hEpHOW O€30MacHOCTH», NpPEIHA3HAYCHHBI IS OIICHUBAHHUS
pe3yNIbTaTOB OOYUYCHHS Ha COOTBETCTBUE MHAUKATOPAM JOCTHKEHUS KOMITCTCHITUH.

OneHuBaHue pe3ysbTaToB OOYUYEHUS MO JTUCIUILIMHE OCYIIECTBIISIETCS B paMKax
tekymero koHTpoiisi (TK) u mpoMexyTOYHON aTTecTaliu, MPOBOJUMBIX MO OAJIIHHO-
peritunrosoii cucreme (bPC).

1.TexHosornueckas kapra
Cemectp 5

PeliTHHTOBLIE OKA3aTEIHN

HaumenoBanue paznena

KOHTPOJIS

DopMBI U BU
| TeKyImMii KOHTPOJIH
JlomoHUTEIbHEBIC
oautel k TK1
Il Texymumit KOHTPOIB
JlonmomHUTEIbHEBIC
oautel k TK2
T rexyui
KOHTNOTOER
JlomomHuTeIbHEIS
oayutel k TK3
IV Tekymui
KOHTNOTTER
JlomomHuTeIbHEIS
oayuel k TK4
Htoro

Pa3nea 1. «Mecto u poJnb
ABTOMATHKH 0€30IACHOCTH B
. TK1 | 10 |0-10 10-20
0o0I1el cucTeMe 0€30MACHOCTH
Opra”Hu3anuin»

Tecrt 10

3aiuTa npakTU4ecKoi paboTsl 5

3amuTa 1a60paTopHON pabOThI 5

Paznea 2. «IIpudopbl KOHTpPOJISA U
ynpasJieHUsI TK2 15 | 0-10 15-25
aBTOMATH3HPOBAHHBIX CHCTEM)
Tect 10
3amura npakTH4ecKoi paboThbl 10

3amura 1abopaToOpHON PaOOTHI 5

Pa3nen 3. «KABTOMaTn4eckue
cHCTEeMbI POTUBOABAPHITHOI TK3 15| 0-10 15-25
3amuthl (ITA3)»
Tect 10

3ammra npakTH4ecKoi paboThbl 10

3amura 1abopaTopHON PadOTHI 5)

P 4, «K

azgea 4. «KoMmiekcHbie TK4 15 | 0-15 110-30
CHUCTEMBbI 0€30IMACHOCTH»
Tect 15

3ammrTa npakTH4ecKoi paboThl 10

3amura 1abopaTopHO PabOTHI 5

IIpomeskyTOouHAs aTTecTALMS

-4
(3x3amen) 0-45

3aaHue NpoMeKyTOUHOM 0-15




aTTeCcTamun

B nmucemenHol hopme mo omretam

0-30

2. OIIeHO‘leIe MaTepuaJIbl TEKYIIECT0 KOHTPOJIA U l'[pOMe)KyTO‘IHOﬁ arTrecralium
[Mxana OLCHKU PC3YJIbTATOB O6y‘I€HI/IH 10 ANCHUIIIINHC!

YpoBeHb chopMHPOBAHHOCTH KOMIICTCHIIUN

Koz (MHIMKATOPA JOCTUKEHHS] KOMIIETEHIIUN )
MHIMK | 3annaHnpoBan
Kon | aropa HBIE Beicokuii Cpennnii | Hmke cpeanero Huzkuii
KOMIIE | JOCTH
PE3yNbTaThI
TEHIIH | KEHHS [IIkasia OLIeHUBAHUS
Hu KoMIIe 06yquHH YIOBJIET- HEYJOBJIET-
Teny |10 AMCIMILIMEE] — OTIHEHO XOpOIo BOPUTEIHHO BOPUTETHEHO
" 3a4TEHO HE 3a4TCHO
3HaTh
ectectBeHHoHa [CBoOoaHo u B |docratouno  |IInoxo omwu- He 3naer
YUYHBIC U [[TOJTHOM 00hEeME |TIOJTHO 3HACT  |CBHIBAET €CTECTBCHHOHAY
WHXCHEpPHBIE  |OmuChIBaeT €CTECTBEHHOHA |€CTECTBEHHOHAY |4YHBIE U
3HAHUS M |eCTECTBEHHOHA |y4YHBIC U YHBIC U WHKXCHEPHBIC
METO/IBI yUYHBIE U WHXCHEPHBbIC |MHXKCHEpPHBIC  |3HAHUA U
aHaim3a WHXCHEPHBIC  |3HAHUS U 3HAHUS U METO/IbI aHATH3a
uH(pOpMallK B(3HAHUS U METO/IBI METO/IbI aHaIH3a |nH(pOpMaLUU B
obnactu METO/IbI aHayn3a uHpopManuu B (obmactu
OTIK- (OIIK- OXpaHbl TpyJalaHanuza uH(popMalnu B |00JaCTH OXPaHbI|OXpaHbl TPyIa U
3 32 |y IKOJIOTHH |HHPOPMAITUH B [001acTH Tpyna u 9KOJIOTHH
YelnoBeKa B|oOnactu OXpaHbl TpyZa |IKOJIOTUU YeloBeKa B
npoeccHoHal [0XpaHbl TPyAA |W IKOJIOTHUU YeIIOBEKa B npodeccnoHab
BHOM Y DKOJIOTUU YeloBeKa B npodeccuoHans |HOM
JESTENIbHOCTH  |4eloBeKa B npodeccuonan |Hoi JesITeNbHOCTH
npodeccuoHalb [bHOU JIeATETLHOCTH
HOIt JESTENbHOCTH
JeSATSIIEHOCTH

YmMmern




IIPUMEHSET IIPUMEHSET [IPUMEHSIET Cnabo He ymeer
€CTECTBEHHOHA |€CTECTBEHHOHA |€CTECTBEHHOHA |IPUMEHSIET MPUMEHSITh
YUHBIC u|y4yHbIC U yUHBIC U €CTeCTBEHHOHA |€CTECTBEHHOHAY
WHXCHEPHBIE |MHXKCHEPHBIE |MHXKEHEpHBbIE |y4YHBIE U YHbIE U
3HaHUS U|3HAHUS U 3HaHUS U WH)XCHEPHBIE  |WH)XCHEPHBIC
METO/IBI METO/IbI METO/IbI 3HAHUA U 3HAHUA U
aHanm3a aHanm3a aHaIM3a METOIbI METO/bI aHAIH3a
nHopmanuu B{uHGOpManmK B [MHOOpPMAIUU B |aHATH3a nHpopManuu B
o0mactu obmacTtu obnactu uHpopManuy B [006JIaCTH OXpaHbI
OXpaHbl TpyJaloXpaHbl TpyAa [OXpaHbl TpyAa |[00JacTH Tpyaa u
u HKOJIOTHH | SKOJIOTHH ¥ 3KOJIOTUH OXpaHBI TPyZa |IKOJIOTHUH
YyeJioBeKa B|ueoBeKa B YesoBeKa B U DKOJIOTUU YeloBeKa B
npodeccuonan |mpodeccruonan |mpodeccronan [denoBeka B npodeccuoHanb
bHOU bHOM bHOM npodeccruoHalb |HOM
JEeSITEIbHOCTH |AEATENbHOCTU |IeATENbHOCTH, [HOM JeATeIbHOCTH
0e3 omMbOK  |AOIMyCKaeT JeSITeNIbHOCTH,
HE3HAYUTENIbHBI | IOITYCKAeT
Bnanerts
HaBBIKAMH CBoOoano Hocrarouno |[Cmabo He Bnageer
NPUMEHEHUS  |HaBBIKAMU MOJTHO HaBbIKaMU HaBbIKAMU
€CTeCTBEHHOHA |TIPUMEHEHUSI  |HaBBIKAMHU PUMEHEHHS MIPUMCHCHHUS
YUHBIE Y |ecTeCTBEHHOHA |[IPUMEHEHUSI  [eCTeCTBEHHOHAY |€CTeCTBEHHOHAY
WH)KEHEPHBIC  |y4HBIC U €CTeCTBEHHOHA |[YHBIC U YHBIEC U
3HAHUA U|UHKCHEPHBIE |y4HBIE U WHKCHEPHBIC WHKXCHEPHBIE
METO/IbI 3HAHUS U WH)KEHEPHBIC |3HAHUA U 3HaHUS U
aHaiM3a METO/IbI 3HAHUA U METO/IbI aHAJTM3a [METO/IbI aHATTN3a
uH(poOpMalluy B|aHAJINU3a METO/IbI uH(popmanuu B (MHGOpMaLMK B
obnactu nH(pOpMaIUY B |aHATH3a obsacTy oxpaHbl |00JaCTH OXPaHbI
OXpaHbl TpyAalobmacTu UH(OpPMAaLIUK B|Tpyaa U TpyAa u
U 9KOJIOTUH |OXpaHBbl TpyJla |00J1acTH HKOJIOTUH HKOJIOTUH
YeroBeKa B|u sKoMOTHH OXpaHBI TPyZla |deoBeKa B YeJIoBeKa B
npodeccuoHal |4enoBeKa B M 5KOoJIoruu  |mpodeccuonans |rmpodeccroHaib
BHOM npodeccruonan [dyenoBeka B HOM HOM
NeSITeIbHOCTH  |bHOU npodeccuoHa |[1eITeNbHOCTH  |IesITeIbHOCTH
JIEATEIIbHOCTH |bHOM
3HaTh
coBpemeHHble |CBo6oaHo u B |[[loctarouno  |ITnoxo omu- He 3naer
HHEPTOPECYPCo |MOTHOM 00BEME [[TOJTHO 3HAET  |CBHIBAET COBpPEMEHHBIC
cOeperaroimux |OMUCHIBAET COBPEMEHHBIE |COBPEMEHHBIE [IHEpropecypcoc
TEXHOJIOTHH B|COBpEMEHHBIE [IHEpropecypco [3Hepropecypcoc |0eperaromumx
obnactu 9HEpropecypco |coeperaromux |Oeperammux  |TeXHOIOTUN B
OTIK- |OITK- [0XPaHsI cOeperaroIux |TEXHOJIOTUH B |TEXHOJOTHI B [oOmactu
7 71 |oxpyxaromeii |TexHonmornii B |obmactu 00J1aCTH OXpaHbl |OXpaHbI
cpenbl B|oOmacTu OXpaHbI OKpYXaIoIlel  |OKpyXkKaroliein
MAaIIMHOCTPOEH |0OXPaHBI OKpY’Karolle |cpenbl B cpenbl B
uu OKpYyJKaromen |cpesl B MaIIHHOCTPOCHH |MAITHHOCTPOCH
cpezbl B MAaIIMHOCTPOECH |U 17071
MAaIIMHOCTPOEH (HH
17041

YMmern




JIEMOHCTPHUPYET [IEMOHCTPHUPYET [IeMOHCTpHpYeT [C1abo He
3HaHUE 3HaHUE 3HaHUE JNEMOHCTPHUPYET | IEMOHCTPUPYET
COBPEMEHHBIX |COBPEMEHHBIX |COBPEMEHHBIX [3HAHHE 3HAHUE
SHEPropecypco [IHEPropecypco [FIHEPropecypco (COBPEMEHHBIX |COBPEMEHHBIX
cOeperaromux |cOeperamomux |cOeperaronmx |IHEPropecypco [sHepropecypcoc
TEXHOJIOTHIl  B|TEXHOJOTHI B [TeXHOJOruil B [cOeperaromux |Oeperarmmumx
obmactu obnacTu obnactu TEXHOJOTHI B |[TEXHOJIOTUH B
OXpaHbl OXpaHbl OXpaHbl obrnactu o0acTu OXpaHbl
OKpYXKAIOllIeW |OKpY>Kalollel |OKpYy>Karollel |0XpaHbl OKpYy>Karolen
Cpelibl B|cpenbl B Cpelibl B OKpYyXKarole |cpeabl B
MaIIMHOCTPOEH |MAIIMHOCTPOEH |MAIIMHOCTPOEH |CPE/IbI B MalIHHOCTPOSHU
uu uu 6e3 omKnOOoK |MH, TONyCKAaeT |MalIMHOCTPOEH |U
HE3HAYUTEIbHBI |UH, IOTYCKaeT
€ OIIMOKH OLINOKHU
Bnanets
HaBbIKAMU CBo06oiHO Hocratouno |Cnabo He Bnaneer
JIEMOHCTPAIMH |HABBIKAMU TIOJTHO HaBBIKAMU HaBBIKaMU
3HAHUA JEMOHCTpPAIIMH |HaBBIKAMH JEMOHCTpAIK  |IeMOHCTpAIlUU
COBPEMEHHBIX |3HAHUS JIEMOHCTPAIINH [3HAHUS 3HAHUS
SHEPropecypco (COBPEMEHHBIX |3HAHUS COBPEMEHHBIX  [COBPEMEHHBIX
cOeperaromux |3HEpPropecypco |COBpeMEHHBIX [IHEpropecypcoc [aHepropecypcoc
TEXHOJIOTHI  B|cOeperarommx |3Hepropecypco (0eperaroumx Oeperarmux
obnactu TEXHOJIOTHI B |cOeperaromux |TeXHOJOTHM B |TEXHOJOTUM B
OXpaHbl obrnactu TEXHOJIOTHI B |00JacTH OXpaHbl [0061aCTH OXPaHbI
OKpY’KaloIlled [0XpaHbl oOnactu OKPYKaIOIleW  |OKpYXKaromen
Cpelibl B|OKpysKaromei |oxpaHbl Cpellbl B Cpelsl B
MAaIIMHOCTPOCH |CPEIbI B OKpY’KalolIel |MalIMHOCTPOEHH [MAIIMHOCTPOSHH
uu MAaIIMHOCTPOEH [Cpeibl B u u
17011 MaIInHOCTPOE
HUU
JeSITeTbHOCTH
3HaTh
sbdexruabie [CBoOoaHO M B |[docratouno  |Ilmoxo He 3naer
HHEPropecypco [monHoM o0beme|noHo 3HaeT |3 ¢dekTuBHbEe  |3P(EKTUBHBIE
coeperatome |3ppexTuBHbIE [3((hEeKTUBHBIE |IHEPrOPECYPCOC [IHEpropecypcoc
TEXHOJIOTUH  B[9HEPropecypco |sHepropecypco |oeperaromime Oeperaroiue
o0nactu coeperaromue |cOeperaroiue |TeXHOJIOTUU B |TEXHOJIOTUU B
OIIK- |OITK- |oxpaHsl TEXHOJIOTUH B [TEXHOJIOTUU B |00JIaCTH OXpaHbl [00IacTu
7 7.2  |okpyxatomeit |obmactu obnactu OKpYXarolie |oXpaHbl
CpeIibI B|OXpaHbI OXpaHbl cpensl B OKpYy Karomien
MAIIMHOCTPOEH [OKpYXKAIoIIeH |OKpyXKarolled |MalIMHOCTPOESHH |CPE/Ibl B
7074 CpeIibl B CpeIibl B " MaIIHHOCTPOCH
MaIIHHOCTPOEH |MAIIMHOCTPOCH 17071
17071 707§

YmMmern




BBIOMpaET BbIOMpaeT BBIOMpaeT Cnabo He Bribupaer
s dextuHbIe |dPdexTuBHBIE |3 PeKTUBHBIC |BBIOMpAET s exTrBHBIC
HEPTOPECypco |3Hepropecypco [suHepropecypco |[3pdeKTUBHBIE [FHEPropecypcoc
cOeperatomue |cOeperaromue |cOeperaromue [dHepropecypco |0eperaromue
TEXHOJIOTUM  B|TEXHOJOTHH B |TEXHOJIOTHH B [cOEperaromime |TeXHOJIOTHUHU B
obrnactu obrnactu obnactu TEXHOJIOTHH B |00JIaCTH OXpaHbl
OXpaHbI OXpaHbl OXpaHbl obnactu OKpYy Karoren
OKpYXKarolled |OKpyXkarollel |OKpyXkaroliel |oXpaHbl Cpelsbl B
CpeIibI B|cpennl B Cpelbl B OKpYKaroIIel |MalMHOCTPOCHU
MAIIMHOCTPOEH |MAIIMHOCTPOEH [MAIIMHOCTPOEH |CPEIbI B u
1505 uu 6e3 omMOOoK (MK, T0MYyCKAaeT |MalIuHOCTPOEH
HE3HAYUTEINIbHBI MU, I0IyCKaeT
€ OMIHOKH OIINOKHU
Bnanets
HaBbIKaMU CBo0OoHO Hocratouno |Cmabo He Bnaneert
BEIOOpA HaBBIKaMU TIOJTHO HaBBIKAMU HaBBIKaMU
a3 dexTuBHBIE |BBIOOpA HaBBIKAMH BBIOOpA BBIOOpA
sHepropecypco |3¢dekTuBHBIE [BBIOOpa spdekruBable (3D PEeKTHBHBIC
cOeperaromue |3Hepropecypco [3ddexTuBHbBIE [FHEPropecypcoc [3Hepropecypcoc
TEXHOJIOTUH  B|cOeperarommue |3Hepropecypco (oeperaromue Oeperaromue
obnactu TEXHOJIOTHH B |cOeperaromiye |TeXHOJOTUU B  |TEXHOJIOTHU B
OXpaHbI obnactu TEXHOJIOTHH B |00JIaCTH OXpaHBI [00JIACTH OXPAHBI
OKpY’KaloIlled [0XpaHbl oOnactu OKPYKaIOIleW  |OKpYXKaromen
Cpeibl B|OKpysKaromeit |oxpaHbl Cpellbl B Cpelsl B
MaIIHHOCTPOCH |CPE/IbI B OKpYKaroIIel |MalIMHOCTPOCHH [MATMHOCTPOCHHU
uu MAaIIMHOCTPOEH [Cpeibl B u u
17011 MaIIHHOCTPOE
HUU
3HaTh
OTacHbIe Cso6omao u B |[locrarouno  |ILmoxo omacHbie [He 3Haer
dakTopbl  MPH|MIOIHOM 00bEME|OTHO 3HaeT  |(aKTOpHI IPpU  |OMACHBIE
MIPOU3BOJICTBE |OTIACHBIE OTIaCHBIE MIPOU3BOJICTBE  |(haKTOPHI TIPH
SHEPTUU u|daxTopsl pu  |(aKTOPHI IPU  |IHEPTHH U MIPOU3BOJICTBE
OIIK- |OIIK- [pa3pabaTeIBaTh |POM3BOACTBE |[IPOU3BOJCTBE |pa3pabaThiBaTh |IHEPTUHU U
10 10.1 |meponpusTtus [3Heprum u SHEPTUU U MEpPOMNPHTHSI 110|pa3padaThiBaTh
10 CHIDKEHUIO[pa3pabaThiBaTh |pa3padaThiBaTh |CHIKCHHUIO HX  |MEPOTIPHSITHS
UX BIUSHUS MEPOIPHUATHS  |MEPONPUATUS  |BIUSHUS M0 CHUKEHHIO
0 CHIDKEHUIO |TI0 CHUKCHHIO WX BIIMSHUS
VX BIWSHUS WX BIUSHUS

YmMmern




onpenensier onpeenser onpenenseT Citabo He onpenensier
OITacHEIE OITaCHEIC oIfacHEIE ompenenseT OITACHBIE
dakTopsl  mpu|dakTopsl pu  |(HhaKTOPHI IPU  |OMIACHBIE (baxTopsl Ipu
MIPOM3BOJICTBE [MPOM3BOJCTBE |MPOU3BOACTBE |(PaKTOpHI IpH  |TPOM3BOJCTBE
SHEPrUU U|dHEpruu U SHEPTUU U MPOU3BOJICTBE |IHEPTUU U
paspabaThiBaTh |pa3pabaTbIBaTh |pa3padaThiBaTh [SHEPTUU U paszpabaThIBaTh
MEPOIPHUSTHSI  |MEPOIPHSATHS  [MEPOIPHUATHS  [pa3pabaThiBaTh |MEPOIPHUSATHS O
10 CHM)KCHHIO|ITO CHMIKEHHUIO |10 CHIDKCHHMIO |MEpPONPHSTHS  |CHHKEHUIO MX
UX BIUAHHUSA X BIUSHUSA O€3 |UX BIIMSHUS, [0 CHIDKCHHUIO  |BIUSHUS
oIn0OoK JIOTTyCKaeT UX BIHSHHA,
HE3HAYUTEJIbHBI [I0ITyCKaeT
¢ OIIMOKHU OIINOKHU
Bnanets
HaBbIKAMU CBo0Oo1HO Hocratouno |Cna6o He Bnageer
OTpeNICTICHUSI  [HaBBIKAMU IIOJIHO HaBBIKAMH HaBBIKAMH
OITACHBIX ompeJieJiCHUs]  |HaBbIKaMU onpeeeHus onpeneneHus
(GakTOpOB IpH|OMaCHBIX OTIpeICIICHUST  |OMACHBIX OITACHBIX
MIPOU3BOJICTBE |(DAaKTOPOB MPH [OMTACHBIX dakropoB ipu  |(HhaKTOPOB TIPH
SHEPrUHu v|rpou3BocTBE |(HaKTOPOB MPH [IPOU3BOJICTBE  [IIPOM3BOJICTBE
pa3pabaThiBaTh |IHEPTUHU U MIPOU3BOJICTBE [SHEPTHH U SHEPTUU U
MEpOTIPUATHS  [pa3pabaThIBaTh [SHEPTHH U paspabaThiBaTh |pa3pabaThiBaTh
M0 CHIXCHUIO|MEpOnpHsATUsl |pa3padaThiBaTh |MEPONPHUSTHUS IO [MEPOTIPUSITHS 11O
HX BIUSHHUA 110 CHHOKCHHUIO |MEPOIIPUATHS |CHIIKEHUIO UX  |CHUIKCHUIO UX
X BIUSHUSA 10 CHIDKEHHUIO |BIIMSAHUA BIIMSHUSA
HX BJIMSHUS
3HaThb
BHenpenue  u|CoOoaHo U B |JlocTaTovyHO IInoxo He 3naer
HaJaJKy MTOJITHOM 00BhEME |TIOJTHO 3HACT  |BHEAPEHUE U BHEJIpEHUE U
cucteM [IA3  |BHeapeHME U  |BHEAPEHHE M |HAJAAKY CUCTEM |HAJIaJKy CUCTEM
HAJIAJIKy HaJlaJKy ITA3 ITA3
cucrtem I1A3 cucreM [1A3
YMerb
IIPOEKTUPYET, |MPOEKTUPYET, [mpoekTupyer, [Ciabdo He
MPOU3BOIUT MIPOU3BOJUT MIPOU3BOJUT IPOEKTUPYET, [MpOEeKTHpYeT,
BHEJIDEHUE  H|[BHEAPEHHME U  |BHEIPEHUE M  [IPOU3BOIUT MIPOU3BOIUT
HaaIKy HalaJKy HaTaJIKy BHEJIDEHUE U |BHEJIPEHHUE U
OIIK- |OIIK- |cuctem ITA3  [cuctem ITA3  [cucrem ITA3,  [namanky HaJIaJIKy CUCTEM
10 10.2 6e3 oIMboK JIOITYyCKA€eT cucrem [1A3, [I1IA3
HE3HAYUTEIbHBI [I0ITyCKaeT
¢ OIIMOKH OIIIMOKHU
Bnanets
HaBBIKAMH CBoOoaHO Hocrarouno |[Cmabo He Bnaneer
MIPOEKTUPOBAHU |HABBIKAMU IIOJIHO HaBLIKAMHU HaBLIKAMHU
S W BHEAPCHUS|IPOCKTHPOBAH |HABBIKAMH MIPOSKTUPOBAHMS [[TPOCKTHPOBAHUS
51 HAJTAJKH |1 U MIPOEKTUPOBAH |M BHEAPEHUS U M BHEIPEHUS U
cucteM [IA3  [BHeapeHwss U (US| HaJIaJKH CUCTEM |HAJIAJAKH CUCTEM
HaJlaJIKU BHenpenus u  (ITA3 ITA3
cucteMm [1A3  |Hamanku
cucteMm [1A3




OIIK-
10

OIIK-
10.3

3HaTh

CUCTEMEI Csobomao u B |/loctarouno ITmoxo cuctemsl |He 3Haer
3aIUT U|OJTHOM 00BEME|[TOJIHO 3HAET  |3alIHT U CUCTEMBI 3aIIHUT
OJIOKHPOBOK  [CHCTEMBI 3allUT |CUCTEMBI OJIOKUPOBOK 1 OJIOKUPOBOK
o0opynoBaHusi |u OJOKUPOBOK [3amuT u 00opyaoBaHus ¢ |000pyHOBaHUS C
c 1eNbi0|000pyioBaHUs |OJIOKUPOBOK  |IIEJIBIO LEeNbI0
o0ecrieyeHHs  |C LETbIO o0opynoBanusi |obecrieueHusi  [oOecrieueHHs
IIPOM3BOJICTBEH [0OecreyeHus:  |C IeJbIo MIPOM3BOJICTBEHH |TPOU3BOJICTBEH
HOM v |mpou3BoICTBEH |o0ecnieueHus |oi 1 HOU U
AKOJIOTMYECKOW [HOU U MPOU3BOACTBEH |IKOJOTUYECKON |IKOJOTHUECKOM
0€30MacHOCTH  [9KOJOTHYECKOU [HO U Oe3omacHocTH  |06€30MacCHOCTH
Ha pabounx|0e30macHOCTH  |IKOJIOTHUECKOM [Ha paboynx Ha pabounx
MecTax Ha pabouux 0e30MacHOCTH |MecTax MecTax
MecTax Ha pabounx
MecTax
Ymerp
pa3pabaTeiBaeT |pa3pabarbiBaeT [pazpadarsiBaeT [Ci1a0o He
CUCTEMBI 3allUT|CUCTEMBI 3alIUT |CUCTEMBI 3alUT |pa3padaThiBaeT |pa3pabaTbiBacT
U OJIOKUPOBOK|H OJIOKUPOBOK |1 OIOKMPOBOK |CHCTEMBI 3aLIHT [CUCTEMBI 3aLIUT
ob0opynoBanusi |00opynoBaHus |000pyAoBaHUs |U OJOKUPOBOK |M OIOKMPOBOK
c LIEJIbIO|C 1IEJIBIO C 1IEJIBIO o0opynoBaHusi |000pyIOBaHUS C
obOecrieueHuss |oOecrieueHust |oOecriedeHHsl  |C IENbIO LENbI0
IIPOM3BOJICTBEH |TIPOM3BOJICTBEH [IPOM3BOACTBEH [o0ectieueHns |oOecreueHus
HOM u|HOM U HOM U MPOU3BOJICTBEH |IPOU3BOACTBEHH
AKOJIOTMYECKOM |IKOJTOTUYECKOM |IKOJIOTHUYECKOH |[HOM 1 ol 1
0e30MacHOCTH |0e30MacHOCTH |0€30MaCHOCTH |IKOJIOTMUYECKOM [3KOIOoTrn4ecKon
Ha pabounx|Ha pabounx Ha pabouunx 0e30macHOCTH |0€30MaCHOCTH Ha
MecTax MecTax 0e3 MecTax, Ha pabouyux pabounx mecTax
OIHO0K JIOTTyCKaeT MeCTax,
HE3HAYUTENbHBI | JOMYCKAET
€ OIMOKH OIINOKH
Bnaners
HaBBIKAMHU CBoOoaHo Hocrarouno |[Cmabo He Bnageer
pa3paboTku HaBbIKaMU MOJTHO HaBbIKAMU pa3paboTku
CHCTEMBI 3aIHT|pa3paboTKu HaBBIKAMU pa3paboTku CUCTEMBI 3aIIHUT
U OJOKHPOBOK|CHUCTEMBI pa3pabOTKK  |CHUCTEMBI 3alUT |1 OIIOKUPOBOK
000py/0BaHus |3alUT U CHUCTEMBI 1 OJIOKUPOBOK  [000pYyZOBaHHUS C
c LENIBIO|OJIOKUPOBOK  [3alUT U 000pyI0BaHus C |LIETBI0
obecrieueHust [0GopyaoBaHUs [OJOKHPOBOK  |IIENIBIO obecrieueHus
IPOM3BOJICTBEH |C LENIBIO o0opynoBaHus |obecredeHus MIPOU3BOJICTBEHH
HOU u|o0ecriedeHns:  |C EeNbIo MIPOU3BOJICTBEHH |01 U
HKOJIOTHUECKOM |IIPOU3BOJCTBEH |00ecieueHust (ol u HKOJIOTHYECKOM
0€30MacCHOCTH |HOH | MIPOU3BOJICTBE |IKOJIOTHUECKOW |0€30macHOCTH Ha
Ha pabovMX [9KOTOTHUECKOH |HHON 1 Oe3omacHocTH  |pabounx MecTax
MecTax 0€30MaCHOCTH [9KOJOTMYECKO [Ha pabounx
Ha pabouux i MecTax
MecTax 0€30MacHOCTH
Ha pabounx
MecTax




OreHKa «OTJMYHO» BBICTABJISICTCS 32 BBITIOJHEHUE MPAKTUICCKUX 3aJIaHUH B
CEMECTpE; TECTOBBIX 3aJaHUil; TIOJHBIC M COACPIKATEIBLHBIC OTBETHI Ha BOIPOCHI;

OreHKa «XOPOI0» BBICTABJISACTCSA 3a BBINOJIHCHUC NMPAKTHUYSCKHX 3aJaHUN B
CEMECTpPE; TECTOBBIX 3aJaHUM;

Or1icHKa «yA0BJIETBOPUTEIHLHO» BBICTABIISICTCS 32 BBITOJIHCHUE TTPAKTHUCCKHUX
3aJaHuM;
BBICTABIISIETCS 3a CJ1a00€ UM HEMOJIHOE

OHGHKa «HEYAOBJECTBOPUTEJIBbHO»

BBITIOJIHCHUC ITPAKTHUYCCKUX SaﬂaHHﬁ.

3. IlepevyeHnb 01I€HOYHBIX CPEICTB
Kparkas xapakTepHCTHKa OILIEHOYHBIX CPEJICTB, HCIIOIb3YEMBIX IPH TEKYIIEM

KOHTPOJIE YCIIEBAEMOCTH M TMPOMEXKYTOUHOW aTTecTaluud oOydaromerocs Io
JTUCITUTUTHHE:

HaunmeHnoBanue Onucanne
ornieHOUHOTO | KpaTkas xapakTepuCcTHKa OIIEHOYHOTO CPEICTBa OIICHOYHOTO
CpeJICTBa CpelcTBa
CpencTBO  OIECHKH  yMEHUS  NPUMCHSTH
MOJIy4YeHHbIE  TEOPETHUYECKHE  3HAaHUS B
[IpakTuueckoe | MPaKTUYECKOM CUTyaluu. 3ajaHue HarpanieHo | Komriekrt 3amgau
3ananue (I[13) | Ha olleHMBaHWE KOMIMETEHIUH MO JUCIUIUIMHE, U 3aJlaHu’
COJIEPKUT YETKYIO HUHCTPYKITUIO 1o

BBITIOJIHEHUIO WJIH aJITOPUTM JICUCTBUIM
CucremMa  CTaHIAPTU3MPOBAHHBIX  3aJaHUMN
TTO3BOJISIOMIAS aI];TI())MaTI/II;I/I OBaTh TIPOIIET : Kowmrrexr
Tect (TecT) PO P yPy TECTOBBIX
U3MEPCHUSI  YPOBHS 3HAaHUH W yMCHUH .
3a/laHui
oOyyaroierocs
[lepeuenp
3aJIaHUN 1
. BOIIPOCOB JIJIs
Brinonnenue pabopatopHoit padboThl, 00paboTka P
Otuer no . N 3aIUTHI
.. | pe3yJbTaToB UCTIBITAHUH, HU3MEpEHU, .
nabopaTopHOU nabopaTopHOU
skcriepuMenTa. OdopmiieHne oTdyeTa, 3alIuTa
pabote (OJIP) . paboTHI,
Pe3yJIbTAaTOB JTAOOPATOPHOU PAOOTHI IO OTUYETY
MepeYCHb
TpeOOBaHUM K
OTUYEeTYy

4. IlepeyeHb KOHTPOJIbHBIX 33/IaHUI WJIM MHbIE MATEPHAJIbI, HE00X0IUMbIE
JJISE OWEHKM 3HAHWUN, YMEHUH M HABBIKOB, XapaKTEePU3YIOIIUX ISTAMbI
¢GopMupoBaHus KOMIIETEHIUI B IIPOIleCCe OCBOCHUSA TUCHMUIIIMHBI

st Tekymero kourpoJs TK1:
[Tpumep BOpoCOB Ha MPAKTHYECKUE 3aHATHSA:



[IpakTueckoe 3ansitue 1:

1. IlepeurcnuTe OCHOBHBIE JIEMEHTBI CUCTEMbI ABTOMATHUYECKOTO YIIPaBJICHUSI.
2. Kakue npuHIUIBI yIpaBieHus (peryIupoBaHus) 3HaeTe?

3. Uto npeacTaBisitoT co0oit TexHochepHas 6€301macHOCTh?

[IpakTuueckoe 3ansTue 2:

1. [TosicauTe cxemy pabOThl HEYPaBHOBEUIEHHOTO MOCTA.

2. llosicaute cxemy pabOThl YPAaBHOBEIIEHHOTO MOCTA.

3. JlaiiTe XapakTepUCTUKY IPHOOpaM TEMIIEPTAypPHI.

[TpakTHueckoe 3ausTHE 3:

1. Maiite onpenenennie ACYTIL

2. [losicaute ypoBau ACYTII.

3. Kakue pexxumbl pabotet ACYTII 3naere?

[Ipumep TecToB:

1. Ananorosas rpynia TeTIOTEXHUYCCKUX I/ISMepeHI/Iﬁ

TeMIIepaTypa, JaBlICHHE, PAaCX0, YPOBEHb
MOITHOCTb JIEKTPHUUECKAs

HaIpsDKEHHUE 3JICKTPHYECKOE

9acToTa

BBIPA0OTKA JIEKTPOIHEPTHH
OoTpeOIEHUE 3JIEKTPOIHEPTUU

OOoOooon

N

AHaIoroBas rpyria 3JIeKTPOTEXHHUECKUX U3MEPEHHI
MOIITHOCTh aKTUBHAs M PEaKTHBHAsSI, TOK

HaIpsHKCHUE, YacTOTa, BBIPA0OTKA U MOTPEOJICHHE YHEPTUU
TeMIeparypa

JIaBJICHUE

pacxon

yYpOBEHB

OooOoond

3. Henu cozpanus ACYTII TOC

[] oOecrneueHue Hame)KHOTO M A(PPEKTHBHOTO aBTOMATH3MPOBAHHOTO YIPABICHHS OCHOBHOTO H
BcrioMoratenbHoro ooopyaosanusi TOC B HOpMaNbHBIX, IEPEXOIHBIX, aBAPUHHBIX PEKUMax pabOThI
[l moBbIIEHUE YPOBHS HAIEKHOCTH, OE30MACHOCTH W SKOHOMHUYHOCTH IPOIIECCOB BBIPAOOTKH
TEILIOBOM U DJIEKTPUYECKON SHEPTUU

cHIKeHHE 3 (HEKTUBHOCTH aBTOMATU3UPOBAHHOTO YIIPaBJICHUS

MOBBIIIIEHUE C€0ECTOUMOCTH IEKTPUUECKON SHEPTHH

MOBBILIEHHE Ce0ECTOMMOCTH TEIIOBOM 3HEPTrun

MOBBIIICHUE LIEHBI YIEKTPUIECKOU JHEPIUU

oood

4. Yposuu ynpasienus B ACYTII TOC

BepxHUit yposenb - HMI, SCADA

cpeanuii yposeHs - [1JIK, perynsTopsl, mporpaMMHUpyeMbIe, pejie, CYeTIUKH
HIDKHUH YPOBEHD - TATYUKH U MCTIOHUTEIHHBIE MEXaHU3MBI

BEPXHUI YPOBEHb JATYMKH U UCTIOIHUTENILHBIE MEXaHU3MBI

cpennnii yposeHb HMI, SCADA

OOoOOnd



O

HwKkHUHN ypoBeHsb [1JIK, perynsatopsl, mporpaMmupyemsle, peiie, CHETYUKU

5. Bepxnuii yposens ynpasinenus ACYTII TOC

oooOoOond

cepsep eauHoro Bpemenu, APMb1 oneparopa u un>kunupuara, WEB-cepsep
HIKa(bl PeryysTopoB, 3alIUT U OJOKUPOBOK, YIPABIECHUS TOpEIKaMU
JATYMKH U UCIIOJIHUTEIIbHBIE MEXaHU3MBbI

JIEKTPOTEXHUYECKOE 000pyI0BaHHE

AHaJIM3aTOPBI JbIMOBBIX Ta30B

KOHIIEHTPAaTOMEPBI TEIJIOHOCUTES (BOIbI)

6. AHajoroBsie CTaHAAPTHBIC CUT'HAJIbI JaTYUKOB

OooOoOond

HanpspkeHue 0 — 5 V nocrossHHOrO TOKa, ToK 4 — 20 MA
HaTypaJbHbIE CUTHAJIBI TEPMOIpe0oOpa3oBaTesiel CONPOTUBICHUS
curHaisl 1o unrepgeiicy RS-232

curHaibl o uHTepdeiicy RS-485

Hanpsbkenue -1- 0 —+1 V nocrostHHOTO TOKA

Tok 0 — 10 MA

7. LludpoBble CUTHATIBI JATYUKOB

OOOOd

CUTHAJBI 110 poTtokosiam RS-485, HART, AS
curdains! 0 unn 1
HanpspkeHue 0 — 5 V nocrossHHOrO TOKa, ToK 4 — 20 MA

HaTypaJIbHbIE CUTHAJIBI TEPMOIIpeoOpa3oBaTeneil COpOTUBICHUS
ToK 0 — 10 MA

8. Pemaembie 3aiaun aBTomaTuzupoBanHoi MES - cuctemsl

U
0
U
0
U

OIIEpPaTUBHOE YIPaBJIEHUE TPOU3BOACTBOM
yIpaBieHUE pecypcaMu IpeaIpUsITUs
YIIpaBJIEHHE TEXHOJIOTMYECKUMH IIPOLIECCaMu
pelIeHre CTpaTernueckux 3ajaud IpeanpusITUs
NOJJEpKAaHUE MTapaMeTpa Ha 3aJaHHOM YPOBHE

9. OCHOBHBIE TEXHHUYECKHE XapAaKTEPUCTHKH KOHTPOJLIEpa

O

uH(pOpMallMOHHAasT MOIIHOCTh (KOJMYECTBO KaHAJIOB BBOJA/BBIBOA,

HaIIpsPKCHUC U30JIALUA, IOAACPIKKA IMTOIYJIAPHBIX ITPOTOKOJIOB

0
U
0
U

Juana3oH pabo4yux TemrepaTryp
OTHOCHUTEJIbHAS BIAXKHOCTb BO3/1yXa
rapaHTUHHBIA CPOK CITYHKObI

macca, rabapuThbl

10. OcHOBHBIEC TEXHUYECKHE XapPAKTEPUCTUKN KOHTPOJIIepa

O

uH(pOpMallMOHHAsT MOIIHOCTh (KOJMYECTBO KaHAJIOB BBOJA/BBIBOA,

HAaIIpsPKCHUC U30JIIUA, ITOAACPIKKA TOMYIIIPHBIX IIPOTOKOJIOB

U
U
U
U

JUana3oH pabo4yux TemrepaTryp
OTHOCHTEJIbHAS BJIAYKHOCTh BO3/TyXa
rapaHTUHHBIA CPOK CITYHKObI

macca, rabapuThl

ObICcTpOAeHiCcTBHE),

ObICTpOAeHiCTBIE),



Otuer mo naGopaTopHOil paboTe MOKEH COAEpKaTb HOMEP M Ha3BaHUE
nabopaTopHON PaboTHI, I1edb PabOTHI, CXEMbl MPUOOPOB M YCTAHOBKH (CKPUHIIIOT),
PE3yIbTaThI U BHIBO/IBI.

[lepeuenb 3aaHU ¥ BOMPOCOB JIS 3aIIUTHI Ja0OPATOPHOUN pabOThI

1. TlosicHuTe BO3MOXHOCTU IIporpaMMHoro kommiekca «MBTVY».

2. JlaiiTe XxapakTepUCTUKY TporeaypaMm ¢opMHUpoBaHus CTpyKTypHOH cxembl CAP u ee
[1apaMeTpoB;

3. TlosicauTe mpouenypsl pabotsl B pexxume MOJIEJIMPOBAHUE.

4. IlosicHute BIOOp METOJIAa U TAPAMETPOB UHTETPUPOBAHMUS.

5. TlosicuuTe BBIOOp BHIBOJIA IaHHBIX pacueTa.

6. Kak popmupyercs ctpykrypnas cxema CAP npocreiiiieit MOAeIn SHEpPreTHYecKoro ysna?

7. JlaiiTe xapakTepucTUKy (OPBMUPOBAHHIO HSHEPreTUUYECKOro y3Jia, OIMHCHIBAEMOTO B
IIEPEMEHHBIX «BXO-BBIXOI».

8. Kaxk onpenensercs ycroitunBocts CAP npsiMpiM MOI€TUPOBAHUEM MEPEXOTHBIX MPOIIECCOB?

9. Kakue xapakrepuctuku ycroitunBoctd CAP npu nopade ynpasiisitoniero Bo3aeicTus’?

10. Kakue xapakrepuctuku ycroitunBoctd CAP npu nmojade Bo3MyIaromero Bo3aeicTpus?

Js tekymero kourpoas TK2:

[TpakTnueckoe 3anstue 1:
1. Kakwue Bbibl o0ecnieuenus ACYTII 3naere?
2. Jlaiite xapakTepucTuky Texanueckomy obecredennio ACYTIL.
3. Iosicaute anropurmuyeckoe obecrneuenne ACYTIL.

[IpakTrueckoe 3anHsTHE 2:
1. JlaiiTe XapakTepucTUKY IIKadaM TeIEeMEXaHUKU.
2. Tlosicuute mKagbl aBTOMATHKH.
3. Kakwue mapamerpsl nkadoB aBTOMATHKHU U YIIPaBIECHUSA?

[Ipumep TecToB:
1. ®yaxnyn u 3amaun SCADA-nakera
[l oOpaboTKa JaHHBIX B PeXKHME PEaTbHOTO BPEMEHH
[l oOMeH JaHHBIMH C Pa3JIMYHBIX YCTPOMCTB CBSI3H C OOBEKTOM YIIPABICHUS
Ll peamuzammms SCADA HMI — genoBeko-mammHHOTO HMHTEpQEiica ¢ 0TOOpakeHneM HH(OPMALUH
Ha IIK wim oneparopckux maHemnsx
L] Bo3melicTBHE Ha OOBEKT YIpaBICHHS ITyTeM H3MEHEHHS IOa4l MaTepUAbHBIX TapaMeTPOB
[] peanu3anusi CHCTEMHO# KOMITbIOTEpHO# mporpamMmbl APM oneparopa
L] m3MepeHHe TEKYIIUX 3HAUYCHU TApaMETPOB TEXHOJIOTHUECKOTO IpoIiecca
L] Bo3zmeiicTBHE Ha OOBEKT YIPABICHUS ITyTEM H3MEHEHHS SJHEPIreTUUYECKUX TapaMETPOB

2. CocraBusbie yacti ACYTII, Bxoasmmue B 30Hy 00CTY)KMBaHUSI CTPYKTYPHOTO TOIpa3/IeICHUS
ACYTII

L] TITK, noneBoe obopynoBanne ACYTII, nuHuu CBSA3M, MOMEIICHUS, 3aKPEIJICHHBIE 3 MEPCOHATIOM
ACYTII

(] IMHUY CBSA3M B YaCTH JIEKTPOTEXHUIECKOTO 000PYI0BAHHS

[l KOH/IEHCAIMOHHBIE U YPAaBHUTEIBHBIE COCYIbI

O NEPBUYHBIC 3aIlIOPHBIC OPraHbl Ha HWMITYJIBCHBIX JIMHUAX CPCIACTB I/ISMepeHI/Iﬁ, aBTOMaTHU3allnu
TEXHOJIOTUYECKUX 3aLIUT, OJOKUPOBOK

L] HemocpeacTBEHHO 3anopHbie opranbl UM



3ona oociyxuBanus CI190.

3. CocraBusbie yact ACYTII, Bxoasmmue B 30Hy 00CTy)KMBaHUS CTPYKTYPHOTO MOIpa3AeIeHuUs 110
anekTpoobopynoBanuio (CI120)

[0  monmeBoe o0OOpyHOBaHWE, JUHHM CBSI3M B YacTH 3JCKTPOTEXHHYECKOTO 00OpYIOBaHUS,
3akperuieHHbIe 3a CIID0 nomMemenus, B KOTOPBIX pazmenieHo ooopyaoBanne ACYTII

L] mporpammuo-texunueckuii komruieke (I1TK)

[ moneBoe obopymoBanne ACVYTII, nmuHHM CBA3M, MOMEIIEHHS, 3aKPCIUICHHBIC 3a MEPCOHAIOM
ACYTII

(] KOH/EHCAIMOHHBIC U YPABHUTEILHBIC COCY/IbI

L] HemocpencTBeHHO 3anopHbIe opranbl UM

4. Bujpl 1epuoAMYECKOro TEXHUUECKOr0 00CITYKUBAHUS YCTAHOBJIEHBI JIJIsl yCTpoicTB P3A
Hanpspkenuem 0,4-750 kB

[l  mpoBepka MpH HOBOM BKIIOYEHHH (HajaJKa), MEPBbIA NPO(UIAKTUUECKHI KOHTPOJb,
npoGUIAKTHYECKUHA KOHTPOJIb

] mnpoduimakTHueckoe BOCCTAHOBJICHUE (PEMOHT), TEXHUYECKOE OOCIYKMBAHUE [UIS MPOJUICHUS
CpoKa cyXObl, TEXHUYECKUN KOHTPOJIb

TECTOBBIN KOHTPOJIb, OIPOOOBAaHUE, TEXHUUECKUI OCMOTP

yOopka

Jiera3anust

IIPO3BOHKA

Jeaspanus

OOOOd

5. [lenb TEXHUYECKOTO OOCTYKHBAHUS B TIEPHOJT HOPMATBHON IKCIDTyaTauy (MEXITy IBYMS
BOCCTaHOBJIEHHUSIMH) ycTpoiicTB P3A nHanpsokenuem 0,4-750 kB

(] BBIABIACHHWE W YCTPAHEHHWE BO3HHUKIIMX OTKA30B M M3MEHEHHI IMapaMeTpoB YCTPOMCTBA C IIEIBIO
MIPEIOTBPALIECHHUS BO3MOXKHBIX OTKa30B (PYHKIIMOHUPOBAHUS

L] ompeneneHre COOTBETCTBUS KBaTM(PHUKAIIMN TIEPCOHAA

L] ompeneneHre HECOOTBETCTBHS KBATU(UKAIIUH [TEPCOHATIA

[] ycraHOBiIeHHE HAPYIICHUH MPABUIT OXPAHBI TPY/1a

L] ycTaHOBJIEHHE HAPYIICHUH OIUIATHI TPYyIa

6. Ananorossrii curnan Beoja B [ITK ACYTII noacranuuii (I1C)

L] mepemennsiii Tok 1 A u 5 A, nepemennoe Hanpspkenue: 57,7 B u 100 B, 230 B u 400 B, Toka 4-20
MA ¥ HanpspKeHHUs nocTosHHoro Toka 0-10 B

yacToTHbIN curdan 2000-4000 '

HaTypajbHbIe CUTHAJIBI TEpMONpeoOpa3oBaTesiell CONPOTUBICHUS

curnan HART

tok 0 — 10 MA

ooog

7. Huckpetnsiii curHan Beoga B [ITK ACYTII noacrantwuii (I1C)

24 B nnu 220 B nocrosiHHOTO (BBIIpAMIIEHHOT0) TOKa, 230 B nepemenHoro Toka yactots! 50 I'g
gactoTHbIN curHan 2000-4000 I’y

HaTypaJIbHbIE CUTHAJIbI TEpMOIIpeoOpa3oBarTeseil COnpOTUBICHUS

curnan HART

Tok 0 — 10 MA

OOoOoOd

8. ludposoii curnan eoja B [IITK ACYTII noacranmmii (I1C)

Ll wunTepdeiicer pusmyeckoro ypous IEEE 802.3 Ethernet («Butas mapa» W/Wim onTHYECKOE
BoJIOKHO) u/min RS-485 (EIA/TIA-485-A)

L] gacrorHsrit curnan 2000-4000 Iy

[] HaTypaJbHBIE CUTHAIIBI TEPMOIPEOOpa30BaTEINCH COMPOTUBIICHUS



(] wmampsokenue -1...0...+1 B
LJ tox 0 — 10 MA

9. TpeOoBanusI MpeAbSBIIIEMbIC K YCTpOHCTBaM CBsi3H ¢ 00bekTOM (Y CO), HCIOIB3yeMbIM B COCTaBE
[ITK ACYTII TOC

[J YCO - coBOKyIMHOCTb MOJTyJICH, 00ECIICUNBAIOIIMX COMPSDKEHHUE C JAaTYMKAMHK, UCIIOTHUTEIIbHBIMU
MEXaHU3MaMH U IPYTUMH YCTPOMCTBaAMHU

L] YCO — MoryT BKJIIOYATh CIEIHATH3UPOBAHHBIC HHTEIICKTYaIbHbBIC MOILYIIN

1 YCO — npencraBnseT co00it KIIEMMHBIE KOJIOIKH

L1 YCO - npencrasisietr co00ii IKpaHUPOBAHHBIC KJIEMMHBIE KOJIOJIKU

1 YCO - npencrapiser co060ii KpOCCOBBIH ImKad

10. TpeGoBanus 1o morpenrHocTy (HeonpeaeneHHocTn nHpopManun ) kaHaioB Beoja (YCO) IITK
ACYTII TOC, nonoiHUATENbHAS TOTPENTHOCTH MPU BBOAEC WH(OpMALIUN

[J ue 6omee 0,15% oT mkansl i yHUGHUIIMPOBAHHBIX CUTHAIOB TOKa M HampspkeHus, 0,2% ot
IIKAJIBI [Tl CATHAJIOB OT TEPMOTIAp ¥ TEPMOMETPOB COMPOTHBIICHHUIH

L] ne menee 0,5% OT HIKaJIbI TOKA M HATIPSKCHUS

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

L] He 6onee 1% OT mIKaJIbl TOKA U HAMIPSHKCHUS

L] He Gosnee 5% OT mIKaJIbI TOKA M HANPSDKEHUS

Otuer mnoO na6opaT0pH0ﬁ pa60Te JOJDKCH COACPKATh HOMCP MW HA3BAHHUC
nabopaTopHON palOTHI, 1edb pabOThl, CXEMbl MPUOOPOB U YCTAHOBKHU (CKPHUHIIOT),
pe3yJIbTATEI U BEIBOJEI.

[lepedensb 3aaHUIl 1 BOIPOCOB JIJIs 3AIIUTHI JJAOOPATOPHOM pabOTHI
1. Kak npeoOpa3zoBars marematuueckoro onucanus CAP B cpene [TK «MBTY »?

2. TIlosicaute popMyIMpOBaHUE 3a/1a4 OUEPEIHOTO JOMOJHUTENIBHOTO 3a1auus B cpene «MBTY».
3. Coznanue "napamiensHoit" CAP B Bune HoBoit CyOMopaemnu.

4. 3ananue napametpoB CAP uepe3 mexanusm [ 1o0anbHBIX TapamMeTpOB.

5. dopMupoBaHMe ypaBHEHUI AUHAMHKH ¢ UCcTob3oBaHueM «HoBoro» Orioka.

6.Coznanne ypaBaeHus: nuHaMuki CAP B mepeMeHHBIX BXO-BBIXO/.

7. Kak ¢popmupyrorcs ypaBHeHus AuHaMuKu CAP B mepeMeHHBIX COCTOSIHHUS.

8. Kak peanuzyercs npoBoaHas nepeaya TaHHBIX ?

9. IlosicHuTe peanusanuio 6ecrpoBOAHOM Mepesaya JaHHbIX.

10. Onumnre Kpatko mpouenaypst padors B IIK "MBTVY"

Juist Tekymero kourpoas TK3:

[IpakTueckoe 3ansitue 1:
Kakue MeTopl UCKITIOUEHHUS JIOKHOTO cpabaThIBaHUsI 3alUThI 3HAETE?
CtpykTypa 0TKa30B 0a30BBIX aPXUTEKTYpP CUCTEM O€30MacHOCTH.
[TosicauTe apxutektypy 1ool (oauH U3 0OHOTO) CUCTEM OE30MAaCHOCTH.
JlaliTe XapakTepucTUKy apXutekType 1002 (oauH U3 ABYX) CUCTEM OE30MaCHOCTH.
N300pasute rpaduyeckun apxutekTypy 1oo2 (omMH W3 JABYX) CHCTEM
0€30IacCHOCTH.

6. IlosicHuTe apXUTEKTYpy 2002 (ABa U3 IBYX) CUCTEM 0€30MacCHOCTH.

7. N3o0pasute rpaduyecku apXUTeKTypy 2002 (JBa U3 JIBYX) CUCTEM 0€30MacCHOCTH.

8. IloscHute apxutekTypy 2003 (11Ba U3 TPEX) CUCTEM OE30MACHOCTH.

9. N3oOpasute rpaduyecku apXUTeKTypy 2003 (IBa U3 TpexX) CUCTEM 0€30MacHOCTH.

abrbwnE



10. PacmmpeHHble apXUTEKTYpPbl MPOMBIIIIEHHBIX CUCTEM 0€30IacHOCTH.

[IpakTuueckoe 3ansTue 2:

1. Kakue MeTonbl B3PHIBO3AIIUTHI TEXHOJOTMYECKOTO, a TaKXKe «IOJIEBOI0»
o6opynoBanusi ACYTII Bel 3HaeTe?
JaiiTe kinaccuduKaiuio B3pbIBO-U MOKAPOOMACHBIX 30H.
JlaiiTe KimaccuUKaIiio B3PhIBOOIIACHBIX CMECEH.
[MosicauTe 3amuTy «B3peiBoHEmpoHUIIaemas o6onouka (Ex d)»
JlaiiTe XapakTepucTHKY 3anuTe Buaa «lloBeimenne nasienus (Ex p)»
[MosicauTe 3amuty «[lorpyxenune B macio (EX 0)»
Oxapakrepu3yiTe 3alIUTy BUAa «3arnoaTHeHreM mopommkoM (Ex q)»
B ugem 3axmrouaetcs 3anuta Buga «EX e» (MOBBITIICHHAS HAACKHOCTD)?
. Jlaiite XapaktepucTHuKy 3amuTe «Vckpobe3omnacHas anekTpudeckas merb (EX 1)»
10 Kax MapkupyeTtcst B3pbIBO3ANTUIIIEHHOE 3JIEKTPOOOOpY10BaHKE?

CoNoORWDN

[Ipumep TecToB:

1. Ycra"osure B3PbBIBOOITIACHBIC 30HLBI B MOPAAKEC CHHUIKCHUS OIIAaCHOCTHU

1): 3oubl 0 (30HBI Kiacca B-1) - 30HBI, pacmoIOKEHHBIE B MOMEIICHHUSAX, B KOTOPBIX BBIACISFOTCS
TOpIOYME Ta3bl WU TAPhI JIETKOBOCIUIaMeHstomumxcs xkuakocre (JIBXK), obpasyromue ¢ Bo3ayxom
B3pbIBoonacHble cmecH (BOC) nmpu HOpMaNbHBIX peKUMax paboOThI

2): 3oubl 1 (30HBI Kiacca B-Ia), pacnosioeHHbIE B MOMEHICHHUSX, B KOTOPBIX MPH HOPMAaIbHOMN
skcrryataiun BOC (He3aBUCMMO OT HIJKHETO KOHIEHTPAIMOHHOTO Mpesesia BOCIUIaMEHEHUSs)
BO3YXOM HE 00pa3yIOTCs, a BO3MOKHBI TOJIBKO B pE3yJIbTaTe aBapuil MJIM HEUCIIPABHOCTEH

3): 3ombl 2 (30HbI Ki1acca B-10, 30HbI Ki1acca B-Ir), pacmnosioskeHHbIE B TOMEIICHHUSX, B KOTOPBIX MTPH
HopMasibHOM sKcmutyaTaiuu BOC ¢ Bo3ayxom He 00pa3yroTcs, a BO3MOXKHBI TOJIBKO B pe3yJbTare
aBapuii UM HEUCIIPaBHOCTEN

2. YcTaHOBHTE B3PBIBOOIIACHBIC 30HBI B TOPAAKE BO3PACTAHUSA OITACHOCTH

1): 3onsI 2 (30HbI Ki1acca B-10, 30HbI Kiacca B-Ir), pacnonokeHHbIE B TOMEIICHUSAX, B KOTOPBIX MPH
HOopMasibHOM sKcmutyaTaruu BOC ¢ Bo3ayxoMm He 00pa3yroTcs, a BO3MOXKHBI TOJIBKO B pe3yJbTare
aBapuil MM HEUCIIPABHOCTEH

2): 3oubl 1 (30HBI Kiacca B-la), pacrmoyokeHHbIC B TOMEIICHHUAX, B KOTOPBIX MPH HOPMAIbHON
skcrutyataiu BOC (He3aBUCHMMO OT HMXKHETO KOHIIEHTPALMOHHOTO Mpefesia BOCIUIAMEHEHUs)
BO3YXOM HE 00pa3yIoTCs, a BO3MOXKHBI TOJILKO B pe3yJIbTaTe aBapuil MM HEUCTIPAaBHOCTEH

3): 3onbl 0 (30HBI Ki1acca B-1) - 30HBI, pacmoyOKeHHBIE B MOMEIICHUSIX, B KOTOPBIX BBIICISIOTCS
TOpIOYME Ta3bl WU TAPHI JIETKOBOCIUIaMeHstomumxcst xkuakocre (JIBXK), obpasyromme ¢ Bo3ayxom
B3pbIBoomnacHble cMecu (BOC) mpu HOpManbHBIX peKUMax paboThl

3. YcrtaHoBUTE B3pBIBOOIIACHBIE 30HBI B TOPSJIKE BO3pacTaHusl omacHocTH cornacHo CraHnapra
EBporeiickoro coobiiectBa Jisi cMeceil BO3ayXa C MEJKOJUCIEPCUOHHBIMU TBEPIBIMH TOPHOUYHUMU
BemectBamu (B Poccun cormacHo "ITYD" - kinaccoB )

1): 3omnsl 22 (30HbI Ki1acca B-11a), pacmonoxeHHbIe B TOMEIIEHHSX, B KOTOPBIX OMACHBIE COCTOSHHS,
yKa3aHHbIe 11 30H kiacca B-II, He nmeroT Mecta npu HOpMaJIbHOM JKCILTyaTallud, a BO3MOXKHBI
TOJIBKO B Pe3yJIbTaTe aBapuil WM HEUCIIPABHOCTEN

2): 3oubl 21 (30HBI Kiacca B-II), pacmonoeHHbIE B MOMEIICHHSIX, B KOTOPBIX BBIICISIOTCS
NEepeXosIIMe BO B3BELICHHOE COCTOSHHE TOpIOYME TMbUIM MM BOJIOKHA, OO0pa3yromue
B3pPbIBOOIIACHBIE CMECH NPU HOPMAIBHBIX PEKUMaxX pabOThI

3): 3omel 20, pacrmoilOXEHHbIE B IOMEIICHUSIX, B KOTOPHIX IOCTOSHHO MPUCYTCTBYET
B3pBIBOOTIACHAsI ra3oo0paszHas atmocdepa B (opme oOjaka MBIIH U B KOTOPBIX IBUIH MOMKET
HaKaIUIMBaThCsl U 00PA30BBIBATH CIIOW HEOMPEISIMMON TN Upe3MEPHON TOIIIUHBI



4. YcTtaHoBHUTE B3pBHIBOONACHBbIE 30HBI B MOPSIKE CHUXKEHHS omacHOCTH corjacHo CraHpgapra
EBporeiickoro coofmiectBa [yisi cMeceil BO3ayXa ¢ MENKOIUCTICPCHOHHBIMU TBEPIBIMH TOPHOYUMU
BemectBamu (B Poccun cormacuo "IIY3" - kiraccoB )

1): 3Bousl 20, pacnojoXeHHbIC B IOMEIICHHUAX, B KOTOPBIX IOCTOSIHHO IPUCYTCTBYET
B3pBIBOOIIAcHasi ra3zoobpasHas armocdepa B (opMe oOaka MBUIM U B KOTOPHIX IBUIb MOXKET
HAKaIJIMBaThCS M 00pa30BbIBATh CIOM HEOMPEASIMMOM WM Ype3MEPHON TOJIIUHBI

2): 3onbl 21 (3ombl Kiacca B-II), pacrosiokeHHBIE B TOMEIICHHUSX, B KOTOPBIX BBIACISIOTCS
MEePEeXOAlllie BO B3BELICHHOE COCTOSHUE TOpPIOYME THUIM WJIM BOJIOKHA, O0pa3yrolme
B3PBIBOOIIACHBIE CMECH MPU HOPMAJIBHBIX PEXKHMaxX paboThI

3): 3onusr 22 (30HbI Ki1acca B-11a), pacmonokeHHbIe B IOMEIICHHUSX, B KOTOPBIX OMACHBIE COCTOSIHHMS,
yKa3aHHble JUIA 30H Kiacca B-II, He nMeroT MecTa Ipu HOPMAJIbHOM JKCILIYyaTalliy, a BO3MOKHBI
TOJIBKO B pe3yJbTaTe aBapuil WK HEUCIIPABHOCTEH

5. OTMeThTE MPABUIbHBIA OTBET

Cuctembl 2JICKTPOINUTAHUS MPUOOPOB M CPEACTB aBTOMATH3AIlMUM MOTYT UMETh CIICIYIOUIUE BHIBI
3aIIUTHI

3alUTa OT Meperpy3Kku

3alIMTa OT KOPOTKOTO 3aMBbIKAHUS

3amura oT "aypaka"

3alMTa OT yJapa MOJHUU

3aIIUTa OT 3eMJICTPSICCHUS

3allIUTa OT BEICOKUX TEMIIEPATyp

3alUTa OT HECAHKIIHOHUPOBAHHOTO JI0CTYIa

ooogoogg

6. OT™MeThTE MPABHIIbHBIA OTBET

B kauectBe ammapaTa 3amuThl AJIS CHCTEM 3JIEKTPONMTAHUS NMPUOOPOB M CPEICTB aBTOMAaTHU3aLUU
MOTYT UCITIOJIb30BaThCs

IUIaBKasl BCTaBKa

ABTOMAaTUYECKHUN BBIKJIFOYATEIIb

KOPOTKO3aMbIKaTEb

OBICTPOACHCTBYIONINI PEJOXPAHUTEIBHBIN KiIalaH

HEaBTOMAaTUYECKHUN BBIKJIFOYATEIIb

TOPMO3 C 3JIEKTPOMarHUTHBIM IIPUBOJOM

Oooogd

7. OT™MeThTE NpaBUIbHBIA OTBET

Br160p ceuenuit npoBo10B U kil kadenei

IIpu BBIOOpE cedeHus NMPOBOAOB M KUJ Kalenel 1enell ynpaBieHUs, CUTHAJIU3ALMU, U3MEPEHHUS U
MUTaHUS HE YUUTHIBAETCS

JIOITYCTUMBIE TOKOBBIE HATPY3KU

NOTEPU HAMPSKEHUS

MEXAaHUYECKask IPOYHOCTh

4acTOTa MePEMEHHOTO HaIPSHKEHUS

¢aza nepeMeHHOro HanpsKEHUs

KJIaCC B3PBIBOOIIACHOCTH 30HBI MPOKIAJIKH

Oooogd

8. OT™MeThTe MpaBWIIBHBIN O0TBET. BIOOp TPOBOIOB U Kabeei

W3onsmus, 3ammTHble OOOJOYKM M HApPYXKHBIE TOKPOBBI MPOBOJIOB M Kabenell JOJKHA
COOTBETCTBOBATh

[] cmenuanbHbIM TPeOOBAHUSAM, CBSI3aHHBIM C OCOOCHHOCTSIMH aBTOMATH3HPYEMOIo 00bEeKTa

(HanpuMep, BEICOKHM TeMIIepaTypam)

L] ¢yHKIMHU KOHTYpa aBTOMATH3aIUK (KOHTPOJIS, CUTHAIM3AIUH, PETYIUPOBAHUS U T.11.)

L] KIMMaTHYECKOMY CE30HY

L] agAMUHHCTPATHBHOMY PEIKUMY MPEIIPUITHS

L] ¢opme coOCTBEHHOCTH TPEATIPUSATHS



L] mapamerpam 3JIEKTPHYECKON IIeTTH
L] yclnoBUSIM OKpY’KaroIeH Cpeabl U MPUHATOMY CIIOCOOY BBITIOIIHEHHS JICKTPOIPOBOIAKH

9. OT™MeThTE MPaBUIBHBIN OTBET

W3osnsanus, 3amuTHbIE 000JI0YKK U HAPYKHBIM ITOKPOB MPOBOOB U Kabenen
HyeBble NPOBOJHUKH B CUCTEMAX DJIEKTPOIUTAHUS
L] DOMKHBI MMETh U3OJISIMIO, PABHOIICHHYIO H30JISLIUH (Da3HBIX IPOBOIHUKOB
(] HOKHBI HIMETh H30JISILUIO, PABHYIO JIBOMHON M30JISIIMU (Pa3HBIX MPOBOAHUKOB
L] nmomyckaroTcs NpOKIIAAbIBATh 0€3 H30JISALUH
(] HOJOKHBI HMETh M30JISILIKIO, PABHYIO MTOJOBHHE M30JSIIUH (Da3HBIX TPOBOJIHMKOB

10. OTmeThTe TpaBUIIBHBIN OTBET
CranyoHapHO YCTAHOBJICHHBIE B II0’KAPOOIACHBIX 30HAX IMPUOOPHI M CPEICTBAa aBTOMAaTH3AIlUH,
HCKPSIINE [0 YCIOBUSM PabOTHI, ISl IOKAaPOOTIACHOM 30HBI Kilacca

[ TI-II momKHBI KMETH CTENeHb 3auThl IP54, 11 1pyrux moxapoonacHbIX 30H - 1P44

L] M-I noymKHBI MMETh CTeneHb 3auThl [P44, 11 ipyrux noxapoomnacHsix 30H - P54

[ TI-II momKHBI KMETH CTENeHb 3auThl [IP64, 11 Apyrux moXapoonacHsix 30H - 1P44

(] TI-II momKHBI UMETh CTENeHb 3auThl [IP66, 11 Apyrux mokapoonacHsix 30H - 1P44

Otyer mo nabopaTopHOl paboOTe MOJDKEH CcOojepKaTh HOMEP W Ha3BaHUE
nabopaTopHON palOTHI, 1edb PabOThl, CXEMbl MPUOOPOB M YCTAHOBKH (CKPHHIIIOT),
PE3yNbTAThl U BHIBOJIBI.

[lepedenn 3aaHUi 1 BOIPOCOB JIJIs 3aIIUTHI JJA0OPATOPHON PabOTHI

1. TlosicHuTe ocHOBHBIE MpoOIEAYpbl padboThl B pexxume AHAJINS,

2. OxapakTepu3syite NOAr0TOBKY cTpyKTypHO# cxembl CAP nis pacueta AQUX.

3. PackpoiiTe pacder u mocrpoeHue rpapuKOB aMILTUTYAHO-()Aa30BbIX YACTOTHBIX XapaKTEPUCTHK
(JIAX).

4. PackpoiiTe pacder W MOCTPOCHUE TPaPUKOB aMILTUTYAHO-(PA30BbIX YAaCTOTHBIX XapaKTEPUCTUK
DUX.

5. TlosicHute pacuer u nocrpoenue rogorpada Halikucra

6. JaiiTe XapakTepUCTHKY- aHaIM3y YCTOWYMBOCTH 3aMKHYTOH CAP mo amMmiuTyaHo-¢pa3oBbIM
YaCTOTHBIM XapaKTepuCTHKaM pa3oMkHyToi CAP.

7. JaiiTe XapaKTepUCTUKY- aHaJIU3y ycToiiunBocTu 3aMkHyTOM CAP, ncnomns3ys rpaduk rogorpad
HaiikBucra nian ogHoBpeMeHHoe paccMoTpenue rpapukoB JIAX n @YX

8. TlosicHuTe aHanmM3 YCTOHYMBOCTH pa3OMKHYTHIX M 3aMKHYThIX CAP ¢ wucnonp3oBaHueM
4aCTOTHOIO KpuTepuss Muxaiosa.

9. PackpoiiTe pacueT k03¢ (HULIUEHTOB, MOIIOCOB U HyJIEH NepeaTOuHbIX PYHKIMN U onpeeeHue
YCTOMYHUBOCTHU 110 TeopeMaM JIsimmyHoBa (110 TOJIFOcCaM WIIH 10 COOCTBEHHBIM YHCTIaM).

10. Kak mpoBonutcs aHanu3 ycrolunmBoctd CAP ¢ HCHONBb30BaHMEM 4YacTOTHBIX KPHUTEPHUEB
(xputepun HaiikBucra n MuxaitnoBa) u no teopemaM JlsmyHoBa (1o mosrocaM) ¢ MOCHEAYOLIEH
Koppekuuen napamerpos CAP.

Jas Tekymero kourpojs TK4:

[TpakTueckoe 3ansitue 1:
1. TlosicHuTe UHTErPUPOBAHHBIE CUCTEMBI MOKAPHOI O€30MACHOCTH.
2. Kakue TpeOoBaHUST K KOMIIOHOBKE OOOpYIOBaHUS CHCTEM TOKapHOU
CUTHAJIU3AIUU B TUCIIETUCPCKUX MYHKTaX 00bEeKTa?
Kinaccudukanus npeaMeToB 3aiuThl 1 00bEKTOB OXPaHbI.
[TosicHUTE MPUHITUIIBI M1 METOJMKA MIPOBEJEHUS SKCIIEPTU3BI MTPOEKTA YCTAHOBKHU
MTOYKAPHOM CUTHAJIA3ALNH.

B w



5. Kak omenuBaeTcs Bpemsi OOHApyKEHHUS TMOXapa JIbIMOBBIMU TIOKapHBIMH
M3BEIIATEIISIMU.

JlaiiTe XapaKTepUCTHKY CUCTEMaM KOHTPOJIS M YIIPABJICHUS JOCTYTIOM.
TeneBu3noHHBIE CUCTEMBI Oe30macHOCTH. |P kKamepshi.

W3BemaTenn oxpaHHbIC, TPEBOKHON CHTHATH3AIIH.

. CpenctBa cbopa, 06paboTKH, oToOpaxkeHus UHGOPMAITUU U YIIPaBICHUS.

10 Haznauenue, cocrap u kinaccudukarus CKY /]

©ooNOo

[IpakTrueckoe 3ansTHe 2:

1. OxapakTepusyiiTe HOpMaTUBHBIE JOKYMEHTHI, pEerJIaMEHTUPYIOLIUE TPUMEHEHHE,
NPOEKTUPOBAaHME W TPUEMKY B OKCIUTyaTallMI0 CHCTEM [POTHBOABAPHUIHOMN
CUTHAJIN3aIUH.

2. JlaiiTe KIacCU(PUKAIUIO HAPYIIUTENEH U MOTEHIIMATBHBIX YTPO3 O€30MacCHOCTH.

3. [losicHuTe CTPYKTYpPY KOMILIEKCHON CUCTEMbI 0€30I1aCHOCTH.

4. HazoBure o01iyie NpUHIMIIBI TOCTPOEHUSI CUCTEM O€30IaCHOCTH.

5. Kakue 30HbI 0OecrieueHust 6€30macHOCTH 3HaeTe?

6. Oxapakrepusyite ycaoBus (yHKIIMOHUPOBAHUS CUCTEM 0€30I1aCHOCTH.

7. IlosicHuTE XKM3HEHHBIN LUK CUCTEM OE30M1aCHOCTH.

8. JlaiiTe XapaKTepUCTUKY IPOLEAYPE MPOESKTUPOBAHUS CUCTEM OE30MaCHOCTH.

9. Kak BeIOMpaeTcs coctaBa 000pyI0BaHUS ISl CHCTEMbI O€30MaCHOCTH?

10. Packpoiite Metoabl OIEHKH 3((PEeKTHBHOCTH (DYHKIMOHHUPOBAHUS CHCTEM
0€30MacHOCTH.

[Ipumep TecToB:
1. BeposiTHble IPUYMHBI aBAPUMHBIX CUTYaLlUii IPU OTCYTCTBUU aHAJIOTOBOT'O CUI'HAJIA Ha
MHEMOKaipe (B )KypHaje cOObITHIN)
[l oTka3 mepBUYHOrO M3MepuTeabHOro mpeodpazosarens (MII), orcyrcTBHE HanpsyKEHUS MHTAHUS
NI1
L] nmapymenue muauu cBsizu UII ¢ YCO, otkaz YCO, neucnpasaocts [ITK ACYTII
[] oTka3 mporpaMMHOro o0ecre4eHus MOHUTOPA
L] orka3 Gmoka nutanus APM
[] KOpOTKOE 3aMbIKaHUE Ha 3eMJII0 CHCTEMBbI €IMHOTO BPEMEHHU

2.BeposiTHBIE IPUYMHBI aBAPUHHBIX CUTYAIM TPH OTCYTCTBUH aHAIOTOBOTO CUTHAJIA HA MHEMOKAIpe
(B s)xypHase coObITHI)

(] oTka3 mepBUYHOrO M3MepuTeabHOTo mpeodpazoBaresst (MUII), oTcyTcTBHE HANpSIKEHUS] THTAHUS
4181

[ wapymenue nmuaun cesazu UIT ¢ YCO, otka3z YCO, neucnpasrocts [ITK ACYTII

L] oTka3 mporpaMMHOro o0ecrie4eHusI MOHUTOPA

L] orka3 Gyioka mutanus APM

[l KOpOTKOE 3aMBbIKaHUE Ha 3EMIII0 CHCTEMBI €INHOTO BPEMEHHU

3. MeTtponoruueckre XxapakTepucTUKH u3MepuTenbHbiX kaHanoB (MK) cucrem mpoTuBoaBapuitHOM
3aIUTHI OTIPEICIISTIOTCS

( KJIACCOM TOYHOCTH (OCHOBHOHM TMOTPENIHOCTH) MHOTO(QYHKIIMOHATBHBIX HM3MEPUTEITHHBIX
npeobpazosareneit (MUII) (tepmunano ACYTII), compoTuBieHneM 1 Harpy3Koi BTOPUYHBIX TIETICH
0T TpaHc(hOpPMATOPOB TOKA M TPAaHCHOPMATOPOB HATIPSIKEHHUSI 10 U3MEPUTETHHBIX MpeoOpa3oBareneit
[] rosoM H3roTOBIICHHUS H3MEPHUTEIBHBIX IPe0Opa3oBaTeeit



(] mHTEepBaIOM MOBEPKU M3MEPHUTEIBHBIX MTpeodpa3oBaTenei
L] meHo# M3MEpUTENBbHBIX MPeoOpa3oBarenei
L] mecToparnoioxeHus U3MEPUTEIIbHBIX IIpeoOpa3zoBaTeseit

4. OT™MeThTE NPaBUIbHBINA OTBET

Bapbepsl HCKpO3amUTHI B IETIsIX BBoJIA U BbiBoJa nHpopmarmu ACYTII npeanasHayeHbt

L] amst conpspkeHUs 2IeKTPooOOPYIOBaHHs, PACIIONIOKEHHOTO BO B3PBIBOOIIACHOI 30HE, C
3NIEKTPOOOOPYIOBAaHUEM, YCTAHOBICHHBIM BO B3pBIBOOE30IIACHON 30HE, U CIYKaT B KAUECTBE
pa3AeIUTeIbHbBIX AIEMEHTOB MEXAY HCKPOOE30MacCHbIMU U HCKPOOIACHBIMU LIETISIMU

L] i rabBaHMYECKOTO Pa3JIelICHHS BXOHBIX U BBIXOJIHBIX CHTHAJIOB

L] amst HOpManM3auuK BXOJHOTO CUTHAIIA

L] juist 3aIUTHI AJIEKTPOOOOPYI0BAHHS, TIOAKIIOYEHHOTO K H3MEPUTEIBHBIM M YIIPABJISIFOIINM IETISM,
0T OPOCKOB TOKa, HABEJICHHBIX B PE3YJIbTATE PA3PsAI0B MOJHUI

5. OTMeThTE MPABUIbHBIA OTBET

CuCTEeMBI JIEKTPOIUTAHHS TPUOOPOB U CPEJICTB ABTOMATHU3AIUN MOTYT UMETh CJICTYFOIIUE BHIbI
3alIUThI

3aIIUTa OT ePerpy3KH

3alMTa OT KOPOTKOTO 3aMbIKaHUS

3ammura ot "mypaka'

3alMTa OT yapa MOJIHUU

3aIUTa OT 3eMJICTPSICEHUS

3alMTa OT BBICOKUX TEMIIEPATYP

3alIUTa OT HECAHKIIMOHUPOBAHHOTO AOCTYIIA

OOoooooo

6. OT™MeThTe MPaBHIILHBIN OTBET

B kauecTBe annapata 3alMThI 17151 CUCTEM AJIEKTPONUTAHUS IPUOOPOB U CPEACTB ABTOMATU3ALUU
MOTYT HUCIIOJIB30BAThCS

IUIaBKasi BCTaBKa

ABTOMAaTUYECKUI BBIKIIOYATEIb

KOPOTKO3aMbIKaTeNb

OBICTPOJICICTBYIOIINI IPEAOXPAaHUTENbHBIHN KiIanaH

HEaBTOMATUYECKUI BBIKJIIOUATEINb

TOPMO3 C 3JIEKTPOMarHUTHBIM IPUBOAOM

7. Hexypubiii nepconan uexa ACYTII (TAW) nomxkeH T0Kanu30BaTh UM YCTPAHUTh HEUCIIPABHOCTH
L] ncye3HOBEHME HANPSDKEHUS IUTAHUS HA DJIEMEHTE YCTPOHCTBA

[l oTka3 cpeACTB NUCTAIMOHHOTO YIIPABJICHUS

L] oTka3, ycTpaHeHHE KOTOPOTO MPOU3BOANTCS 3aMEHOH JIe(eKTHOTO yCTPOHCTBa pe3ePBHBIM, B TOM
qlClie UCIIIEEB, IPUHTEPOB, KIABUATYPbI

[l  mpou3BOAWTH PEMOHTHBIE pabOTHl C BMEIIATEILCTBOM B KOMMYTAIMOHHYIO ammaparypy
TexHosornyeckux 3anut (T3)

L] mpou3BOAMTH PEMOHTHBIE pabOTHI C BMEIIATEIHCTBOM B PENICHHYIO aIrmnaparypy TEXHOJIOTHYECKUX
3amut (T3)

[l BBHIMOTHATH PEMOHTHBIE PabOTHI C BMEIIATEILCTBOM B PEIICHHO-KOMMYTALMOHHYIO aInaparypy
TexHosorndeckux 3anut (T3)

OooOoond

8. Kpurepusmu HOpMmanmpHOU paboThl aBTOperynsitopa (ACP) mpu cTaOMIBHOM TEXHOJIOTHYECKOM
IIpolecce SBIAIOTCS:

L] ycroituuBas padota ACP B cTalluOHApHOM pEKUME

[l npaBUIBHOCTH OTPaOOTKM ABTOMATHYECKHM PETYIATOPOM TPU OTKJIOHEHUSX PErylupyeMoro
napaMeTpa 1 U3MEHEHUHU 3aJJaHusl 3aJ]aTYNKOM

L] orcyrcTBHe YacThIX (He Oosee 6 BKJI/MUH) 3HAKONIEPEMEHHBIX BKIIFOUSHUH peryisTopa



[  HEBO3MOXXHOCTh MOJJICP)KAHUS TEKYIIEro 3HAYCHHsl PEryJINpyeMOro Mapamerpa COrjacHo
3aJaHHIO

(1 gacteie (6osiee 6 BKI/MUH) 3HAKOIIEPEMEHHBIX BKIOYEHUH PEryasaTopa

L] meycroituuBas pabora ACP B cranimoHapHOM pexxume

9. HeiictBus aexypHoro nepconaina nexa TAW (ACYTII) B aBapuifHO# cuTyanuu, yrpoKarouiei nim
COIIPOBOKAAOLIEHCS OTKIIIOUEHUEM TeIIoHepreTuueckoro odbopynosanus (TO0)

L] mpekpaTuTh Bce peMOHTHBIC M HaJlaJOYHbIe paOboThI B Lemsx ycrpoiictB ACY TII

(] deTko W He3aMEIUTMTENILHO BBINOJHATh yKazaHus HavanbHHKa cMeHbl (HC) anmekrpocraHmuu u
OIIEPAaTUBHOIO MEPCOHAIA TEXHOJIOTMYECKOT0 1IeXa

[] HeMeIUIeHHO NPUHSATH MEPhI K BOCCTAHOBJICHHUIO CUCTEMBI IIPU ¢O0E BBIYUCIUTEILHON TEXHUKU

L] I0J0XHUTH O MPOJIOJKEHHUH PEMOHTHBIX padoT

L] 0M0XHTH O HPOJOJDKEHHU HAJIAJ0YHBIX PadoT

[J He mpeanpuHUMaTh HUKAKUX JCHCTBHIM

10. [eiictBus nexxypuoro nepconana nexa TAU (ACYTII) npu ncue3HOBEHUH HANPSHKEHUS TTUTAHS
Ha YCTPOMCTBAX

[l onpenenuTh OTKIIOYMBIIMKCS YYacTOK, MOCJE YCTPAHCHHs HEHUCIPABHOCTU BKIIOYMTH pPaHEe
OTKJIIOUMBILUIICS aBTOMAT MUTaHUs B paboTy

L] npu mcye3HoBeHuHU HampspkeHus nutanus B mkady [1TK HeMeaneHHO MPUCTYIHUTh K YCTPaHSHUIO
IIPUYMH UCUYE3HOBEHHUS HANPSYKEHUS U BOCCTAHOBIICHUIO NTUTAaHUS

(] npu MCUe3HOBEHMM HANPSOIKCHUS NMHUTAHHS HA MEPBHYHOM IIpeoOpasoBaTelie (IaT4MKe) MOMCK
HEHCIIPABHOCTH U €€ YCTPAaHEHUE BBIIIOJHUTH B COOTBETCTBUHM C PETIAMEHTOM

L] m070XUTh O HOPMAJIBHOM XOJI€ TpoIecca

L] m070XHTH O HEBO3MOKHOCTH HaJlaIOYHBIX paboT

[J He mpeanpuHUMAaTh HUKAKUX JICHCTBHI

Otuer mo nabopaTopHO¥l paboTe [OJDKEH COJepKaTh HOMEP U Ha3BaHUE
nabopaTopHON palOTHI, 1eldb PabOThl, CXEMbl MPUOOPOB M YCTAHOBKH (CKPHHIIIOT),
PE3yNbTATHl U BEIBOJIBI.

[lepedensb 3aaHUil 1 BOMPOCOB JJI51 3AIUTHI JJAOOPATOPHOM PabOTHI
ITosicauTe HN3YUCHUEC MAaTCMATUYCCKOI'O OIMMCAHUSA TUHAMUKN 0COOBIX JTMHEHHBIX CHCTEM.
Kaxk HN3Yy4acTCd MAaTEMAaTUUCCKOT O OIMMCAHUA JTUHAMHUKN HEJINHENHBIX CHCTEM?
PaCKpOﬁTe HU3YUCHUC MATCMATUYICCKOTO OMMUCAHUSA «UACAIIBHOI'O 3aI1a3AbIBAOIICTO 3BCHA».

4. Tlosicuute AIMpOKCUMAILIUIO «MJCAJTbHOT'0 3ala3JbIBArOIICTO 3BEHA» LECTIBIO MOCICI0BATCIIHBHO
COCAUHCHHBIX «allCPUOJUICCKHUX 3BCHLCB 1-ro MopsAKa».

5. Kak onpenernsercs KpUTHIECKOE 3HAYCHHSI IIOCTOSTHHOM 3ama3 [bIBaHUS ?

6. IloscHuTe aHaNMU3 BIMSHHUS BEIUYMHBI TOCTOSHHOM 3ara3gblBaHUA HAa Ka4CCTBO NEPCXOAHBIX
niporieccoB B JinHeHoM CAP ¢ 3ama3apiBanuem;

7. PaCKpOﬁTe HN3YUCHUC MaTeMaTU4eCKOM MOACIN O10Ka «MIECPEMCHHOC TPAHCIIOPTHOC
3ala3/IbIBAHHC).

8. IloscHure HCCIICAOBAHUC TICPECXOAHBIX MPOLECCOB B HU3BCCTHBIX MWMHAMHWYCCKUX 3aJjadax C
HCIIOJIb30BAaHUEM METOJI0B CTPYKTYPHOTO MOJEIUPOBAHMSL.

9. PaCKpOﬁTe HUCCICOOBAHUC ITOBCACHUA HEJIMHEHUHBIX CHCTEM BO BpCMCHHOI\/'I o0acTH.

10. IMosicHUTE HCCeI0BaHUE TIOBEICHUS HEIMHEHHBIX CHCTEM Ha ()a30BOM ITOCKOCTH.

wrh e

JJI1 IPOMEKYTOYHOM aTTeCTALMU:

Bormpocsr:
1. Ponp [ucoMIIMHBI B IOATrOTOBKE CIEHHAIMCTA IO aBTOMATHU3UPOBAHHBIM
cuctemam. Mictopust pa3BUTHs aBTOMaTUKUA O€30MaCHOCTH.



2. OyHmaMeHTaNbHBIE TPUHIMNB yopasienus. OOpaTHas CBS3b B CHUCTEMax.
OcHOBHBIE MOHATUS TEOPHUH aBTOMaThueckoro ynpasieHus (TAY).

3. CTpyKTypHBIE CXEMbl U MpaBUIIa CTPYKTYPHBIX MpeoOpa3oBaHUU. Y CTONYMBOCTh U
KauyeCcTBO CUCTEM. XapaKTEPUCTUKHU HA/ICKHOCTU CUCTEM.

4. OnTumanbHOE yIpaBJIeHHE, TOCTPOCHUE CUCTEM ONTUMAIBHOTO YIIPaBICHUS.

5. Knaccudpukanuss  gaTyukoB ~ cucteM  Oe3omacHOCTH.  ['eHepaTopHble U
napamMeTpUyecKue JaTIYNKU.

6. W3meputenbHbIe TPUOOPHI.

/. OCHOBHbBIE MOHATHS TEOPUH U3MEPEHMI: MOrPEIIHOCTh, KJIACC TOYHOCTH, MOBEpPKa
npubopa.

8. JlaTtumku TemriepaTypbl, KOHCTPYKITUS, IPUHITUTI TCHCTBUSI.

9. DneKTpOHHBIM aBTOMATUYECKUH MOCT: Ha3HAUYE€HUE, OCHOBHBIE JIEMEHTHI, TPUHIIUII
JNEUCTBUSL.

10.2O5eKTpOHHBIN aBTOMAaTUYECKUIA MTOTEHIIMOMETP: Ha3HAYEHUE, OCHOBHBIE JIEMEHTHI,
PUHIIUI ICHCTBUS.

11.Tepmormnapsl: Ha3HaYEHUE, BUJIbI, OCHOBHBIE JIEMEHTBI, TPUHITUIT IEHCTBUSI, 001aCTh
IPUMEHEHUSI.

12.T"a30ananuzaTopsl. HaznaueHne, OCHOBHBIEC 3JIEMEHTHI, BUJIbI, IPUHIIUI JIEHCTBHUS.
13.MHoroTOY€YHBIE DJIEKTPOHHBIE MOCTHI W MOTEHIIMOMETPHI: HAa3HAUYCHUE, MPUHIIUII
JIeNUCTBUA, 00J1aCTh TPUMEHEHUSI.

14.OneKTpoHHBIE MOTEHIUMOMETPbl C WHIYKUMOHHOM M3MEPUTEIIbHOM CXEMOM:
Ha3Ha4YeHUe, YCTPOUCTBO, 00IaCTh MPUMECHEHUSI.

15.Tepmometpsl conpotuiieHus. KoHcTpykuus, padoTa, cxema MogKII0YEHUS.
16.Penelinbie 371IeMEHTHI, PUHITATT ACHCTBUA. AHAIOTO-IIMGPOBBIC TPeoOpa30BaTEIIH.
17.0nT03/1eKTPOHHBIE 3JIEMEHTHI U YCTPOKWCTBA aBTOMATUKU. MUKPOKOHTPOJIEPHI.
18.TumoBble  W3MEpUTENbHBIE  MPeoO0pa3oBaTeTd U U3MEPHUTEIbHBIE  CXEMBI:
TEMIIepaTyphl, JaBJCHUs, pacxona, ypoBHs. [Ipubopel aHanu3za KauecTBa U
KOHIICHTPALINH.

19.Perynsaropsl u mporpaMmmupyemeie Jiorudeckue koutposuieps! (I1JIK).
20.ABTOMAaTU3UPOBAHHASI CHCTEMa YIPABJICHUS TEXHOJIOTHYECKUMH IMpOIleccaMu
(ACVYTII).

21.TpexyposHeBas ctpykrypa ACYTIL. Bunsr obecrieuenuss ACYTII.

22.Craguu pazpabotku u npoektupoBanus ACYTIIL.

23.ABTOMATH3UPOBAHHBIE CHCTEM KOMMEPYECKOTO W TEXHHUYECKOTO YYeTa JIHEpPIHu
(ACKYD, ACTYD).

24 11Ixadb1 TeIeMEXaHUKH, aBTOMATHKHU U YITPABJICHUS.

25.000pyoBaHuEe TMepellauyd JaHHBIX, JMHUU CBs3U. KOHTpOJIbL W CHUTHAIM3AIUU
COCTOSIHUS 000PYI0BaHHUS.

26.ACYTII na 6a3e nporpammuo-Texuuaeckux komriekcoB (I1TK), apxurekrypa.
27.«IToneBoe» obopymoBanne ACVYTII, cpeactBa wu3MepeHHs, PETHUCTPATOPHl H
CUTHAJIU3AaTOPbl TEXHOJIOTMYECKUX MapaMeTpPOB, CHUCTEMbI KOHTPOJSI 3ara30BaHHOCTH,
KOHIICHTPAIIUX PACTBOPEHHBIX BEIECTB B KUJKOCTAX, TApaMETPOB BUOpaITUH.
28.Knaccudukanus ypoBus 6e3onacHoctd SIL. OcHOBHBIC 3a1auu M PYHKIIUU CUCTEM
ITA3. O6mue npuHIUIEL TocTpoeHus [TA3.



29.ApXUTEKTypa CHUCTEM O€30MaCHOCTH W HWCKIIOYCHHS JIO)KHOTO CpadaThIBaHUS
3aIlUTHI.

30.MeTtoapl B3pBIBO3AIIMTHI TEXHOJOTMUECKOT0, a TAKXKE «IIOJEBOT0» O0OpYAOBaHUS
ACVYTIL

31.ABromaruueckas noxapnas curHanuzanus (AIIC). OcHoBHbie MHGOPMAIIMOHHbBIE
napaMmeTpbl Tokapa. BbpiOop cucTteM MokapHOM aBTOMAaTUKH B 3aBUCUMOCTH OT
HArpy3K ¥ TUHAMHUKH TI0Kapa.

32.HopMaTuBHbBIE OKYMEHTBI, PETJaMEHTHPYIOIINUE 3alIUTy OOBEKTOB CpEIACTBAMHU
nokapHoi aBTOMAaTHKH. OCHOBHBIE NPUHIMUMIB U (YHKIUH YCTAHOBOK IOXApPHOM
CUTHAJIN3aIl[MU U aBTOMAaTHYECKUX YCTAHOBOK MOXKAPOTYIICHHS.

33.UnTerpupoBanHble CUCTEMBI MOXKapHOU Oe3zomacHocTH. HeanpecHsle, anpecHbie U
a/IpeCHO-aHAJIOTOBbIE CUCTEMBI M0KAPHOU CUTHATU3ALINH.

34.TloxkapHble uU3BemIaTeNnd, Kiaccudukamms, XapakTepucTuku. OIleHKa BpeMEHH
oOHapyKeHHUsI 1T0Kapa U MPUHIUIIBI pa3MEILEHUs U3BeIaTeNeld Ha OObEKTE.
35.MeToapl TpOBEpPKUM pabOTOCIOCOOHOCTH TOXKapHbIX u3Bewmareneil. IloxkapHbie
npuemMHo-KoHTpoJsibHbIe Tpubopsl (IIIIKIT) um npubGopoB ympaBieHHS MOXKAPHBIX
(ITYTD).

36.ABTOMaTHueckue ycTaHoBKU moxkapotymeHus (AVYII). YcraHoBku BoasHOTO u
NEHHOTO mMoXapoTymeHus. CHpUHKIEPHbIE W JPEHYEpPHBbIE YCTAHOBKU, WX BHJIBI,
CXEMBbI, TPUHITUI ICUCTBUS.

37.YcranoBku razoBoro mnoxaporymenus (YITIT), ¢ mnHeBMaTu4eckuM W
AIIEKTPUIECKUM IyCKOM. OCHOBHBIE Ta30BbIE OTHETYIIAIINE COCTABHI MPUMEHSEMbIC B
AVTTL

38.YcTaHOBKHM MOPOIIKOBOTO U a3p0O30JHHOTO MokapoTyiieHus. CamocpadbaTbIBatoIne
OTHETYIIUTEIH.

39.CucteMbl OMOBEHICHUS U YIPABICHUS dBaKyalllel JIIOJeH TpH MoXkape B 3/1aHUSX.
ABTOMaTHYeCKasi MPOTUBOIBIMHAS 3AIIUTA.

40.KommiekcHble  cuctembl  Oe3zomacHocTH. OxpaHHble  cucTeMbl. OCHOBHBIC
MOJIO’KEHUSI CUCTEMHOM KOHIIETIINK 00ecreueHns 0€30IacHOCTH 0ObEKTOB.
41.Kommekcol Texundeckux cpencts oxpanbl (KTCO) npon3BoacTBEHHBIX OOBEKTOB.
PannoBoIHOBBIE M paiMOITydeBbIE CPEICTBA OOHAPYKEHHUSL.

42.0ntnueckue cpencrtBa ooHapykeHus (CO). AKTUBHBIE U TACCUBHBIC ONTHYECKUE
CO. Ceilicmuyeckue CpeicTBa OXPAaHHOW CUTHAIIM3AIUU.

43.KomOuHUpOBaHHBIE cpeAcTBa oOOHapyxkeHus. HTemnexTyaabHble CHCTEMBI
oxpaHHOW curHaimzanuu. Cuctembl KOHTpoJis W ynpasieHust goctynom (CKY).
CucTeMbl CUTHAIIM3ALMN HAPYIICHUS TIEPUMETPOBOTO OTPAKICHUSI.

44.Opranm3anusi Hag30pa 3a BHEAPEHHUEM W DKCIUTyaTallueld aBTOMAaTH3MPOBAHHBIX
cucteM Oe3omacHOocTH. J[MarHOCTWKA CHUCTEM aBTOMATHKH, CHTHAIM3AIMH W
yTpaBJICHUS MPOU3BOJICTBEHHBIMH MPOIIECCAMHU.

45.3amunieHHOCTh OT MEePEeXo/ia B OMMACHOE COCTOSIHUE. 3amuTa nHpopManun. MeTos
JI0Ka3aTeNbCTBA OE30MaCHOCTH.

46.HopMaTuBHBIE JTOKYMEHTBI, PETJIaMEHTUPYIOIIUE HAA30p 3a BHEAPCHUEM U
HKCIUTyaTalMeil cuCTeM 3alIUuThl OOBEKTOB.
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