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1. Ieab, 3a1a4M U IVIAHUPYeEMbIe Pe3yJabTaThbl 00y4eHHS 10 IUCHHUIIHHE

[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 aBTOMATH3AIIMU OC30TTaCHOCTH B SHEPTCTHKE U TIPOMBIIIICHHOCTH;

- YMEHHH HCCIENOBaHUA B 00JIACTH TMPOCKTUPOBAHHUS 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.

3agavyaMu TUCITUTIIMHBI SIBIISTFOTCS:

- popMupoBaHuEe 3HAHUN OO0 OCHOBHBIX MOHSATHUSX M KOHIEMIHUSIX TEXHOCHEpHO
0€30I1aCHOCTH;

- opMupoBaHue 3HAHWK O CHCTEMax MEXKIYHApPOIHBIX CTaHIAPTOB 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. OcymectBiars | OIIK-3.2. IIpuMeHsieT ecTeCTBEHHOHAYYHbIE

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

Y4ETOM

U WHXXCHEPHbIC 3HAHUS U METOJAbl aHaIu3a
uH(popMalMu B 00JIaCTU OXpaHbl TpyJa U
HKOJIOTMHM 4YeJIOBEKa B MPO(eCcCHOHAIBHOM
NesTENbHOCTH

OIIK-7. CnocobeH TpUMEHSThH
COBPEMEHHBIC DJKOJIOTUYHBIE U
Oe3omacHbIe METO/IbI
paIMoOHAIBHOTO UCIOJIE30BAHUS
CHIDBEBBIX W OJHEPTETHUYECKHUX
PECYPCOB B MAITMHOCTPOCHUH,

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

OIIK-7.2. CnocobeH BBIOUpATh
s peKkTUBHBIE dHEpropecypcocoeperarnme




Koa u HanmeHoBaHue
Kon n HaumeHnoBanue 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. Cnoco0eH | X BIUSHHSA
KOHTPOJUPOBAThH 1| OIIK-10.2. CnocobeH  mpOEKTUPOBATH,
00ecreynBaTh IIPOU3BOJAUTE BHEAPEHUE U HAJAJAKY CUCTEM
MPOU3BOJICTBEHHYIO u | [IA3
SKOJIOTUYECKYI0  Oe3omacHOCTh | OIIK-10.3.  CrnocobeH  pa3pabaThIBaTh
Ha pabOYMX MECTax; CHCTEMBI 3aIUAT 51 OJIOKUPOBOK
o0OpyJOBaHUsI C LEIbl0  0OecredeHUs
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;
[TpoexkTrpoBaHNE aBTOMATU3UPOBAHHBIX CUCTEM;

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

Bun yueOHo# paboThI Bceero | Beero |[Cemectp
3E 4acoB 5
OBIIAA TPYJOEMKOCTbD JUCHUITJIIMHBI 4 144 144
KOHTAKTHAA PABOTA - 65 65
AYJIUTOPHAA PABOTA 14 50 50
Jlexmn 0,4 16 16
[IpakTuueckue (CeMHUHAPCKUE) 3aHATHUS 0,5 18 18
JlaGopatopHbie pabOTHI 0,4 16 16
CAMOCTOATEJIBHAS PABOTA 2,6 94 94
OBYYAIOHIIET'OCH
IIpopaboTka yueOHOTO MaTepuana 1,6 58 58
Kypcosoit npoekr - - -
Kypcosas pabora . . .
[ToaroToBKa K MpOMEKYTOYHON aTTECTAlUU 1 36 36
[TpoMexyTouHast aTTeCTaIHs: C)




s 3a0uHOM (hOpMBI 00yUEHUS

Bun 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
Jleknnn 0,27 10 10
[TpakTrdeckue (CeMUHAPCKUE) 3aHATHUS 0,22 8 8
JlaGopatopHbie pabOThI 0,11 4 4
CAMOCTOSATEJIbBHAS PABOTA 3,39 122 122
OBYUAIOIIEI'OCA
[IpopaboTka yueOHOTO MaTepHaia 3,14 113 113
KypcoBoli npoekt - - -
Kypcosas padota - - -
[ToaroToBKa K MPOMEXYTOUHOM aTTECTALUU 0,25 9 9
[IpomexxyTouHas aTTecTanus:

3.2. Conep:kaHue TMCUUILIMHBI, CTPYKTYPHMPOBAaHHOE IO pa3jiejiaM U BHIAaM
3aHATHN

Paznennl Pacnpenenenne | ®op | MHIEKCh HHAMKATOPOB
JACIUILINHBI @ TPYAOEMKOCTH | MBI A hopMUpyEMBIX
3 110 BUJaM BH]I KOMIICTCHIUM
g yueGHo#i paboThl | kouT
s | E| §| 5| 'g|pomn
R | 2 2 92 =
5 g| g 2
1. Mecto u poJib 24 | 2 | 4 | 6 |12 | TKI OIIK-3.2, 3
aBTOMAaTHUKHU
0e30MacHOCTH B
o0111€eii cucteme
0e30MMacHOCTH
OpraHu3alu.
2. I[Tpubopsl 26 | 4 | 4 | 4 |14 | TK2 OIIK-7.1,3)¥
KOHTPOJIS ¥
YIpaBJICHUS
aBTOMATH3UPOBAaHH
BIX CHCTEM.
3. ABromatnueckue | 32 | 6 | 4 | 4 | 18 | TK3 OIIK-7.2,Y.,B
CHCTEMBI
IIPOTUBOABAPUMHON




samuThl (ITA3).

4, KoMILIeKCHEIE 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
0e30MacHOCTH NpeANPUATHH.

Tema 1.1. Pomp jgucHUmIMHBI B IHOATOTOBKE  CHEIUAINACTA 11O
aBTOMATU3MPOBAaHHBIM cucTeMaM. VcTtopus pa3BuUTHS aBTOMATHKUA O€30MACHOCTH.
CtpykTypbl cuctem aBTomaTu3auud. DyHaaMeHTandbHbIE MNPUHLMIBI YIPaBICHUS.
OOpatHast cBsi3b B cuctemMax. OCHOBHBIE TIOHATUS TEOPUM aBTOMATUYECKOTO
ynpasiieaust (TAY). CTpykTypHble CXeMbl U TIPaBUJIa CTPYKTYPHBIX IPEeoOpa3zoBaHUM.
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
[MapaMEeTpUYECKUE JaTYUMKH. PeneiiHbple 3JI€MEHTBI, NPUHLMI JAEUCTBHS. AHANOro-
uudposbie  npeoOpazoBaTenu.  ONTOANEKTPOHHBIE  JJIEMEHTBl W yCTPOMCTBA
aBTOMAaTUKU. MUKpPOKOHTpoOJuUiepbl. THUMOBBIE W3MepUTENbHBIE MpPeoOpa3oBaTesid 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,
npuOOpkI yueTa SHEpruu, 000pyJ0BaHHE NEePEIaYu JaHHbBIX, TUHUH CBs3U. KOHTpOsb U
curHaymzaiuu cocrosiausi ooopyaosanusi. ACYTII Ha 6aze mporpaMMHO-TEXHUYECKHX
komrmuiekcoB  (IITK). IIporpammupyembie sorumyeckue KoHTposuiepsl  (ITJIK),
apxutektypa. «IloneBoe»  oGopymoBanne ACYTII, cpeacTtBa  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
UCKJTIOYEHHs] JIOXKHOTO cpabarbiBaHus 3amuThl. [IpuOopbl Tra3oBoro anammsa,
KJaccupuKalus, KOHIEHTPATOMEPhl PACTBOPEHHBIX BEIIECTB B JKUIKOCTSIX. MeTobl
B3PBIBO3AIIUTE TEXHOJOTHYECKOTO, a Takke «moyieBoroy obopymoBanus ACYTIL.



ABTomaTtu3upoBaHHble cucTembl ympaBieHus (ACY) mnoxapHoil 0e30MacHOCTHIO
ABTOMaTHYecKasi oKapHasi CUTHaIM3alus. XapaKTepUCTUKHU Toxkapa. 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
u3Benaresnied Ha o00bekTe. MeToapl NpoBEpKH pPabdOTOCIOCOOHOCTH MOKAPHBIX
m3Beniarenei. I[loxapubie npueMHO-KOHTposbHbIE npubopsl (IIIKIT) u nmpubopos
ynpasienust noxkapHeix ([IYII). Cxembl BKIIOYEHHS] TIOKAapHBIX H3BEIIATENICH,
TpeOOBaHUS K Pa3MEIICHUIO, HIEKTPOIUTAHUIO U TUHUSM CUTHAIU3AIMU YCTPOMCTB.

Tema 3.3. ABTomaruueckue ycTaHoBku mokapotymenus (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.

Pasznen 4. KommiekcHbie cucTeMbl 0€30I1aCHOCTH

Tema 4.1. Oxpannbie cuctembl. OCHOBHBIC TOJIOKEHHUSI CUCTEMHOW KOHIICTIIUU
oOecrnieueHus 6e3onacHocTH 00beKTOB. KareroprpoBanrne oObEKTOB U KilaccUpUKaIU
HApYIIUTEIEH M TEXHUYECKHX CPEICTB OXpaHbl. KOMIIIEKChl TEXHHUYECKUX CPEACTB
oxpanbl (KTCO) npousBoacTBeHHBIX 00heKTOB. I1IKkadpl aBTOMAaTUKH M TeJIEMEXaHUKU
KTCO. PaanoBoaHOBBIE U pauoIydeBbie CpeACTBa OOHapyx eHus. 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>KEeHHUSI. KomMmOunupoBaHHbIe CpeacTBa oOHapy>KeHHUSI.
WNHTtennekTyanbHble CUCTEMBbl OXpaHHOM curHaim3auuu. CHCTEMBbI KOHTPOJS H
ynpasienus goctynom (CKVY /). CucteMsl curHann3aludyd HapylmeHus IEPUMETPOBOTO
orpaxaeHus. O00py0BaHUE 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. 3alTUIICHHOCTh OT UCKaKeHus nHpopmaruu. MeToabt
noKazaTenbcTBa Oe3onacHocTd. KOHTponb 3a omnepaTUBHBIM M TEXHUYECKUM



oOcimy)KMBaHUEM. OKCIUTyaTalMOHHAas JOKyMmMeHTauus. HopmaThBHBIE JTOKYMEHTHI,
periiaMeHTUPYIOIINE HAA30p 32 BHEAPEHUEM U dKcIuTyaTarueit cuctem All3 0ObeKToB.

3.4. TemaTu4yecKuii IVIaH MPAKTHYECKUX 3AHATHI

Tema 1. OcHOBHBIE IOHATHS TEOPUU aBTOMaTH4eCcKOro ynpasiieHus (TAY).

Tema 2. TunoBble U3MEpUTEIbHBIE TPEOOPA30BATENN U U3MEPUTEIIBHBIE CXEMBI:
TEMIIEpaTyphbl, TaBJICHU, PacXoa, ypOBHs.

Tema 3. ABTOMaTU3MPOBAaHHBIE CHCTEMBI YIIPABICHUS TEXHOJOTUYECKUMHU
npoueccamu (ACYTII).

Tewma 4. Buasl o0ecnieuenus ACYTII. TexobOciy:kxuBaHUE U PEMOHT.

Tema 5. Illkadbl TeneMexaHUKH, aBTOMATUKH U YyNpaBJICHHs, MPUOOPHI ydeTa
SHEPTHUH.

Tema 6. MeToabl UCKITIOUEHHUS JIOKHOTO CpadaThIBaHUSI 3aIUTHI.

Tema 7. Meroasl B3pBIBO3AIIMTHI TEXHOJOTMYECKOTO, a TAaKKE «IIOJIEBOTO
o6opynosanus ACYTII.

Tewma 8. UHTErprpOBaHHBIE CUCTEMBI MTOXKAPHONU OE30MACHOCTH.

Tema 9. M3yuenue nporpamMmmsl ayJuTa CUCTEMbI IPOTUBOABAPUITHON 3alIIUTHI.

3.5. TemaTH4eCKHUil IUI1aH JIa0OPATOPHBIX padoT

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

Tema 2. Iloctpoenue cTpykTypsl HenuuHeiHoW CAP u u3ydeHue TUHAMUKU B
cpene [IK «MBTVY».

Tema 3. M3ydeHne ycTOMYMBOCTH M KadecTBa JIMHEHHBIX cucteM B cpefe [IK
«MBTVY».

Tema 4. OnrumanbHOE yNpaBi€HHE, IOCTPOEHHUE CHCTEM ONTUMAJIBHOTO
ynpasienus B cpeae [IK «kMBTVY».

Tema 5. Hcnonb3oBaHuWE TMPOrPaMMHOrO KOMIUIEKCA 'MOJCIMPOBAHHE B
texuuueckux ycrpoictBax" (IIK "MBTY") mns ananuza JUHAMUKH JIMHEHHBIX U
nuHeapu3oBaHHbIX CAP, onuchiBaeMbIX B IEPEMEHHBIX 'BXO/JT - BBIXO'.

Tema 6. Anaimm3 ycroitunBoctu u koppekuuss CAP B cpene I[IK "MBTVY"
10 YaCTOTHBIM XaPAKTEPUCTUKAM U I10 MOJIFOCAM.

3.6. KypcosBoii npoekT /kypcoBasi padora
JlanHblit BuA pabOThI HE IPEYCMOTPEH yU4eOHBIM IUIAaHOM

4. OueHuBaHUe Pe3yJIbTATOB 00y4eHHUSsI
OreHrBaHue pe3yabTATOB OOYUEHUS MO TUCHUIUIMHE OCYIIECTBISIETCS B paMKax
TEKYIIEr0 KOHTPOJS M TNPOMEXKYTOYHOW aTTeCTallud, MPOBOAMMBIX IO OalIbHO-
peittunroBoit cucteme (bPC).
[Ikana oLueHKH pe3yabTaTOB 00YUEHHUSI 110 TUCHUIUINHE:

Kon | Kox |3ammanupoBan YpoBeHb chopMUPOBAHHOCTH KOMIIETCHITUH
KOMIIE | HHHUK HbIE (MHAMKATOpPA TOCTHXKEHUSI KOMITETEHIIUH )

TCHIU | aTOpa PE3YIBTATEI
M | 0CTH [ oGyueHHs Bricokuit Cpennuit | Huxe cpennero Huszkuii




KEHUS |10 TUCIUTUINHE [IIkayia oLleHUBAHUS
KoMIIe YIOBJIET- HEYIOBJIET-
TeHIN OTIMHAHO Xopottio BOPHUTEILHO BOPUTEILHO
" 3aYTEHO HE 3a4TEHO
3HaTh
ectecTBeHHOHA |CBOOOAHO U B |JlocTaTOYHO ILnoxo omnu- He 3naer
YUHbIE U |[10JIHOM 00bEeME|IOJTHO 3HA€T  |CBHIBAET €CTECTBEHHOHAY
WH)KEHEPHBIE  |OMHCHIBAET €CTECTBEHHOHA [€CTECTBEHHOHAY |UHBIE U
3HAHUA U |ecTeCTBEHHOHA |y4YHBIC U YHbIE U UHXCHEPHBIE
METO/IbI yUYHBIC U WH)KCHEPHBbIC |MH)KEHEpHBIE  [3HAHUS U
aHayM3a WHXXCHEpHBbIE  |3HAHUS U 3HAHUA U METO/Ibl aHAIHN3a
uHpOpMaLUK B|3HAHUS U METO/BI METO/BI aHaIH3a |MH(pOpMaIuK B
obnactu METO/]IbI aHanmsa uHpopmanuu B |obmactu
OXpaHbl TpyJa|aHaIU3a nH(popmMannu B |00JacTU OXpaHbI|OXpaHbl TPyia U
u 9KOJIOTHH |MH(pOPMAIUH B [001acTH Tpyaa u HKOJIOTUU
YyeJloBeKa B|oOsactu OXpaHbl TpyZa |IKOJIOTUU YeJI0BeKa B
npodeccuoHan (oXpaHsl TpyAa |U IKOJIOTUU YeloBeKa B npodeccuoHanp
BHOU 1 DKOJIOTHH 4eJl0BeKa B npodeccuoHanb |HOM
JESTEIbHOCTH  |4eloBeKa B npodeccuonan |HoO JesITeNIbHOCTH
npodeccroHalb |bHOM JIESITSIIBHOCTH
HOIt JeSITEIIbHOCTH
JeSITeTbHOCTH
OIIK- |OIIK-
3 39 Ymerp
MPUMEHSIET MIPUMEHSIET MPUMEHSET Cnabo He ymeer
€CTeCTBEHHOHA |€CTECTBEHHOHA [€CTECTBEHHOHA |IPUMEHSET MIPUMCHSITh
YUHBIE U|y4yHbIE U yUHBIE U €CTECTBEHHOHA |€CTeCTBEHHOHAY
WH)KEHEPHBIC  |MH)KCHEPHBIE |WH)XXCHEPHbIE |yJYHBIE U YHBIE U
3HAHUSA U|3HaHUA U 3HAHUA U UH)KEHEpHBbIE  |MH)KEHEPHBIE
METO/IbI METOIBI METO/IBI 3HAHUS U 3HaHUS U
aHaim3a aHanmsa aHanmsa METO/TBI METO/bI aHAIN3a
uHpopManuu B|uH(pOpMaluu B |[MH(GOpMaLlUU B |aHAJINM3a uH(popMaluu B
o0nactu obnacTtu oOnactu uHpOopMaLuu B |001aCTH OXPaHBI
OXpaHbl TpyJaloXpaHbl Tpy/Aa |OXpaHbI TpyAa |[00IacTH Tpyaa u
" 9KOJIOTUH |F SKOJIOTUHU Y 9KOJIOTUH OXpaHBI TPyZla |[IKOJIOTHUH
4eJIoBeKa B[uenoBeka B YeJI0BEKa B Y 9KOJIOTUHU YeJI0BEeKa B
npodeccuonan |mpodeccuonan |mpodeccroHan [4enoBeka B npogeccuoHalb
BHOU BHOU BHOU npogeccruoHab (Hoi
NEeSITETIHHOCTH  |ACATENBHOCTH  |IeSTeIbHOCTH, [HOM JeSTeITbHOCTH
6e3 ommnbok JIOTTYCKaeT NeSTeIbHOCTH,
HE3HAYNTENIbHBI | IOTYCKaeT

Bnanets




HaBBIKAMHU CBo0OomHO Hocratouno |Cmabo He Bimaneer
NPUMECHCHUS  |HABBIKAMU TIOJTHO HaBBIKAMU HaBBIKaMU
€CTECTBEHHOHA |IPUMEHEHHUS |HaBBIKaMU MPUMEHEHUS MIPUMEHEHUS
y4YHBIE U|ecTecCTBEHHOHA |[IPUMEHEHHS |€CTECTBEHHOHAY [€CTEeCTBEHHOHAY
WHXCHEpPHBIE  |y4HBIC U €CTECTBEHHOHA [YHbIE U YHbIE U
3HAHUS U|UHXKCHEPHBIC |y4HBIE U WHKCHEPHBIC WHKXCHEPHBIC
METO/IBI 3HAHUA U WHXXCHEpHbIE [3HAHUA U 3HAHUA U
aHanm3a METOIbI 3HAHUS U METO/IbI aHAJIM3a |METO/IbI aHAJIN3a
uH(boOpMalluu B|aHAJIN3a METO/IbI uHpopmanuu B (uHGOpManyu B
o0mactu uH(pOpMAINHY B [aHAIN3A 001acTH OXpaHBbI |00JIACTH OXPaHBI
OoXpaHbl TpynalobiacTu uHpopmanuu B|Tpyaa u Tpyaa u
u 9KOJIOTHH|OXpaHbl Tpyaa |obmactu HKOJIOTUH HKOJIOTUH
YyeJioBeKa B|H 9KOJIOTHH OXpaHbl TpyZa [4eJIOBeKa B YeloBeKa B
npodeccHoHal |denoBeKa B W OKOJOTHH  |mpodeccruoHans |mpodeccruoHaib
BHOM npodeccruonan [dyenoseka B HOM HOM
NeSITeIbHOCTH  |bHOU npoeCCHOHA |ICATEIILHOCTH | 1eSTeIbHOCTH
NEeSITeNIbHOCTH  [bHOM
3HaTh
coBpeMennbie [CBoOoano u B |docratouno  |Ilnoxo omwu- He 3naer
HEPTOpPeCcypco |MOTHOM 00bEME |[TOJTHO 3HAET  |CBHIBAET COBpPEMEHHBIC
cOeperamoIux |onuceiBaeT COBPEMEHHBIE |COBPEMEHHBIE |IHEPropecypcoc
TEXHOJIOTUH B|COBpEMEHHBIE [IHEpropecypco [3Hepropecypcoc |0eperarommx
obnactu sHEpropecypco |coeperaromux |Oeperammux  |TeXHOJIOTUH B
OXPaHBbI cOeperaromux |TEXHOJIOTUH B |TEXHOJOTHIA B [oOmactu
OKpyXaroliel [rexHojoruii B |obmactu o0nacTu OXpaHbl|0OXpaHbl
cpenbl B|oOsactu OXpaHbI OKpYKallIllel  [oKpyxarouien
MAaIIMHOCTPOEH |0OXPaHBI OKpY’Karolle |cpeabl B Cpelsl B
U OKpYy’Karomen |cpeasl B MaIIMHOCTPOCHH |MAITHHOCTPOCH
cpenbl B MaIIMHOCTPOEH |1 uu
MAIIMHOCTPOEH (HH
17041
OIIK- |OITK- |YMeTP
7 7.1  |AEMOHCTpPUPYET |IEMOHCTPUPYET |n1eMoHCcTpupyeT [Cnabo He
3HaHUE 3HaHUe 3HaHHe JI€MOHCTPHUPYET [IEMOHCTPUPYET
COBPEMEHHBIX |COBPEMEHHBIX [COBpPEMEHHBIX [3HAHUE 3HaHUE
HEPTrOPECYPCO |IHEPropecypco [IHEpropecypco |COBPEMEHHBIX |COBPEMEHHBIX
cOeperampmux |cOeperammux |cOeperaminx |IHEpropecypco |[3Hepropecypcoc
TEXHOJIOTUH  B|TEXHOJIOTH B |TEXHOJIOTU B [cOeperaromux |Geperaroniux
obnactu o0nactu obnactu TEXHOJIOTHI B |TEXHOJIOTHH B
OXpaHbl OXpaHbl OXpaHbl obnactu o0acTu OXpaHbl
OKpYKalolllel |OKpyKalollel |OKpy>Karollel |0oXpaHbl OKpYy>Karolen
cpeabl B|cpens! B cpelsl B OKpy’Kalrolie |[cpeasl B
MAIIMHOCTPOCH |MAITMHOCTPOCH [MalIMHOCTPOEH |Cpebl B MaIIMHOCTPOCHH
uu uu 0e3 omMnOOoK |MH, JONYCKAaeT |MaIlIMHOCTPOEH (U
HE3HAYNTEIbHBI |HH, JOMYCKaeT
€ OIIHOKH OIINOKHU

Bnanets




HaBBIKAMHU CBo0OomHO Hocratouno |Cmabo He Bimaneer
JEMOHCTpAIUK |HaBBIKAMHU MIOJTHO HaBBIKAMHU HaBBIKAMHU
3HAHUA JIEMOHCTpAILMH |HaBbIKAMHU JEMOHCTpAIK  |IeMOHCTpAluU
COBPEMEHHBIX |3HAHHUSA JIEMOHCTPAIINH |3HAHHS 3HAHUS
SHEPropecypco (COBPEMEHHBIX |3HAHUS COBPEMEHHBIX  [COBPEMEHHBIX
cOeperaromux |3Hepropecypco |COBpeMEeHHBIX [IHEpropecypcoc [3Hepropecypcoc
TEXHOJIOTHI  B|cOeperaromumx |3Hepropecypco (0eperaroumx Oeperarmux
obnactu TEXHOJIOTHI B [cOeperaronux |TeXHOJOTUH B  |TEXHOJIOTHH B
OXpaHbl o0rnactu TEXHOJIOTHI B |00JaCTH OXpaHbI [00J1aCTH OXPaHbI
OKpY’KaloIlleH [0XpaHbl obnacTu OKPY’KaIOIlEH  |OKpYXKarolen
Cpelibl B|OKpysKarolei |oxpaHbl Cpellbl B Cpelsl B
MAaIIMHOCTPOECH |CPE/IbI B OKpY>Kalollel |MalIMHOCTPOEHH [MAIIMHOCTPOSHH
uu MalIMHOCTPOEH [Cpeibl B u u
17011 MAaIInHOCTPOE
HUU
JeSTeTbHOCTH
3HaTh
s dextuabie |CBoGOgHO M B |[ocrarouno  |[Lmoxo He 3naer
YHEPropecypco |moJHOM o0beMe|moHo 3HaeT  |dddexTuBHbIe (3 deKkTuBHBIC
coeperaromue [3hdexTuBHbIe |3 (EKTUBHBIE |IHEPrOPECYPCOC [IHEPrOPECYPCOC
TEXHOJIOTUH  B[9HEpPropecypco |snepropecypco |oeperaromime Oeperaromue
obnactu coeperarome |cOeperaroiye |TeXHOJIOTUU B |TEXHOJIOTUU B
OXPaHBI TEXHOJIOTUHM B [TEXHOJIOTUU B |00JIaCTH OXpaHbl [00IacTu
OKpyXkaromie |obnactu obnactu OKpYXaromie |oXpaHbl
cpeabl B|oxpanbI OXpaHBI cpensl B OKpY Karomen
MAaIlIMHOCTPOEH |OKpY’KaloIed [oKpyKarolel |MallmHOCTPOSHH|Cpeibl B
U cpensl B cpensl B " MaIIMnHOCTPOCH
MAaIIMHOCTPOEH |MaIIMHOCTPOEH uu
17011 707§
OIIK- [OITK- |Vmers
! 1.2 BbIOMpaeT BbIOMpaeT BbIOMpaeT Cnabo He Boibupaer
spdextuBHble |3QdekTuBHBIE [3((EKTUBHBIE |BHIOMpAET 3¢ (deKTUBHbBIE
HEPropecypco |3Hepropecypco [sHepropecypco |[3pGheKTUBHBIE [IHEpropecypcoc
cOeperatomue |cOeperaromye |cOeperaroiue [dHEpropecypco |0eperaroiiue
TEXHOJIOTUM B|TEXHOJOTMM B |TEXHOJIOTUHU B |cOeperaromue |TEeXHOJOTHH B
obnactu oOnactu obnactu TEXHOJIOTHH B |00JIaCTH OXpaHbl
OXpaHbl OXpaHBI OXpPaHBbI obnacTu OKpYy>KaroIien
OKpYKaloleW |OKpyKalollel |OKpy>Karollel |oXpaHbl cpenbl B
cpeabl B|cpens! B cpelsl B OKpy’Karolield |MaluHOCTPOCHU
MAIIMHOCTPOCH |MAITMHOCTPOCH [MalIMHOCTPOEH |Cpebl B "
uu uu 0e3 omMOOoK |MH, JONYCKAeT [MaIlIMHOCTPOSH
HE3HAYNTEIbHBI |HH, JOIYCKAeT
€ OIINOKH OIINOKHU

Bnanets




HaBBIKAMHU CBo0OomHO Hocratouno |Cmabo He Bimaneer
BbIOOpA HaBBIKAMU MIOJTHO HaBBIKAMHU HaBBIKAMH
s dexTuBHBIE |BBIOOpA HaBBIKAMH BBIOOpaA BBIOOpA
sHEepropecypco |3¢dexTuBHble |BBIOOpa spdexTuBHBIE  |9PPEKTHBHBIE
cOeperaromue |3HEpropecypco |3 deKkTuBHbIE [IHEPrOpecypcoc [3HEpropecypcoc
TEXHOJIOTHH  B|cOeperarmolime |3Hepropecypco [oeperatoriue Oeperarorue
oOacTu TEXHOJIOTHH B |cOeperaromye |TeXHOJIOTHHA B [TEXHOJIOTUU B
OXpaHbl obnacTu TEXHOJIOTUH B |00JIACTH OXPaHbI |[00JIaCTH OXPAHBI
OKpYKalomiel |oXpaHbl obacTu OKpYXKalolled  |OKpy»Karolei
cpeabl B|okpyxkaromeil [oxpaHbl cpensl B cpenbl B
MAaIIMHOCTPOCH |CPEJIbI B OKpYIKaloliel |MalIMHOCTPOCHH [MAIIMHOCTPOSHH
uu MAaIIMHOCTPOCH [CPEIbl B u "
uu MAaIIUHOCTPOE
HUHU
3HaTh
OTacHbIe CBobOomno u B |[docrarouno  |[lmoxo omacHeie [He 3Haer
dakTopsl  MPH|TOTHOM 00BEME|MOTHO 3HACT  |(aKTOPHI IPH  |OTMACHBIE
MIPOM3BOJICTBE |OMACHBIC OIacHbIe MIPOU3BOJICTBE  |paKTOpBI MpH
SHEPIUu u|dbakropsl ipu  [pakTopsl pu  |IHEPTUU U MIPOU3BOJICTBE
pa3padaThiBaTh [POU3BOJICTBE |IPOU3BOJCTBE |pa3padaThiBaTh |3HEPTUU U
MEpOTIPUATHS  |IHEPTUU H SHEPTUU U MEpOTIPUATHS 110|pa3padaThIBaTh
10 CHIDKEHUIO|pa3pabaThiBaTh |pa3padarhiBaTh |CHIKEHHUIO UX  [MEPONPUSATHUS
UX BIMSHUS MEPOIIPUATHSI  |MEPOIIPUSATHS  |BIUSHUS M0 CHIDKEHUIO
10 CHI)KCHUIO  [[10 CHUKCHUIO WX BIIMSIHUS
UX BIVSIHUS UX BIMSIHUS
Ymetp
OIIK- |OTIK- orpenenser orpeenser ompenenser  [Cnabo He onpenenser
10 10.1 OTIacHbIE OTTacHbIC OTTacHbIe orpenenser OTlacHbIe
dakTopsl  mpH|(akTopbl pu  |(HaKTOPBI IPU  |OMACHBIE (baxTopsl Ipu
NIPOM3BOJICTBE |TIPOM3BOJICTBE [[IPOM3BOACTBE |(AKTOPBI IPU  [[TPOU3BOJICTBE
SHEpPIruu U|3HEpruu u SHEPIUu U IPOM3BOJICTBE |IHEPIUU U
pa3pabaThiBaTh |pa3pabaTeiBaTh (pa3pabaThiBaTh |IHEPTUU U paszpabaThiBaTh
MEpONIPUATHS  [MEPONIPHATUS  |MEPONPUATHS |pa3padaThiBaTh |MEPOIPHUSITHS T10
10 CHIDKEHHIO|TIO CHIDKCHHIO |10 CHM)KCHHUIO |MEpPOTIPUATHS  |CHIDKEHUIO HX
UX BIIHMSIHUS UX BIMSHUS 0€3 |MX BIMSHUS,  |TI0 CHW)KEHHIO |BIUSHHS
ommroOoK JIOITyCKaeT WX BIIUSHHS,
HE3HAYUTENIbHBI | IOITYCKaeT
€ OIMOKH OIMOKHU

Bnanets




HaBBIKAMHU CBo0OomHO Hocratouno |Cmabo He Bimaneer
OTpesicNieHUs]  |HaBBIKAMU IIOJIHO HaBLIKAMHU HaBBIKAMH
OITACHBIX oTpeJieJICHUsT  |HaBbIKAMHU onpeneacHus onpeeacHus
(GakTOpOB IPH|OMACHBIX OTpesIeNICHUs] |OMaCHBIX OITACHBIX
MIPOM3BOJICTBE [(paKkTOPOB MpU [OmacHBIX (dakTopoB Ipu  |(aKTOPOB IpH
SHEPrUU U|TIPOU3BOJICTBE |paKTOpPOB MpH [MPOU3BOACTBE  |MPOM3BOACTBE
pa3zpabaThIBaTh |IHEPTUU U MIPOM3BOJICTBE [SHEPTHH U SHEPTUH U
MEpONPHUATHS  |pa3padaThIBaTh |[SHEPTUH U paspabatbiBaTh |pa3pabaThiBaTh
10 CHI)KCHHIO(MEpOnpusATUs |pa3padaThiBaTh |MEPONPHUATHS 1O [MEPOTIPUSITHS TIO
UX BIUAHHUA 10 CHIDKEHUIO |MEpONPUSATHS |CHIDKEHUIO X  |CHIDKEHHUIO UX
X BIIMSTHUSA 10 CHUOKEHUIO |BIUSHUS BIIUSIHUS
HUX BIIMSHUSA
3HaTH
BHeapeHue  u[CBoboxno u B |Hocratouno  |Ilmoxo He 3naer
HaaJIKy MTOJTHOM O0OBEME |ITOJTHO 3HACT  |BHEAPECHHE U BHEJIpEHUE U
cuctem [TIA3  [BHempeHWE U |BHEOPEHHWE M |HANTAJKY CHCTEM |HAIAJIKY CHCTEM
HAJIAJIKy HaJIaJKy ITA3 IT1A3
cucrtem I1A3 cucrem [1A3
YMern
MPOEKTUPYET, |MPOEKTUpYeT, [mpoekTtupyer, [Ciabo He
MIPOU3BOTUT MIPOU3BOJIUT MIPOU3BOIUT POEKTUPYET, [MPOEKTHpYeT,
BHEJIPEHUE  H[BHEAPEHHME U  |BHEIPCHUE M [[IPOM3BOJUT MIPOM3BOIUT
HaJaJKy HalaJKy HaTAJIKy BHEJPECHUE U [BHEIPCHHE U
OIIK- |OIIK- (cuctem ITA3  [cuctem ITA3  [cucrem ITA3,  [namamky HaJIaJKy CHCTEM
10 10.2 6e3 oImmboK JIOITyCKAa€eT cucrem I[1A3, [I1A3
HE3HAYUTENbHBI | JOMYCKAET
€ OmMOKu OIIMOKH
Bnanets
HaBbIKaMU CBoOoaHO Hocrarouno  |Cmabo He Bmaneer
MIPOSKTUPOBAHU |HABBIKAMHU IIOJIHO HAaBLIKAMHU HaBLIKAMHU
1 W BHEAPEHUs|[IPOCKTHPOBAH |HABBIKAMU MPOEKTUPOBAHMUSI [[IPOCKTHPOBAHUS
51 HAJTAJKW U U MIPOCKTHPOBAH | BHEAPEHUS U (M BHEIPCHUS U
cuctem [IA3  |BHenapeHus U |ugu HAJIaJKH CUCTEM |HAJIAIKH CUCTEM
HaJIaJKH BHenpeHus u  |I1A3 ITA3
cucteM I1A3  |mamanku
cucteMm I1A3
OIIK- |OIIK- |3HaTh
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10.3

CUCTEMEI CsoOomao u B |/loctarouno ITmoxo cuctemsl |He 3Haer
3aIUT U |[TOJTHOM 00BhEME|TIOJTHO 3HACT  |3aIUT H CUCTEMBI 3aIIHUT
OJIOKHPOBOK  [CHCTEMBI 3allUT |CUCTEMBI OJIOKUPOBOK 1 OJIOKUPOBOK
00opy/oBaHus (1 OJIOKUPOBOK |3aIUT H obopymoBanus ¢ |000pyIOBaHUS C
c 1eNbi0|000pyIOoBaHUs |OJIOKUPOBOK  |IIEJIBIO LEeNbI0
o0ecrieyeHHs  |C LETbI0 o0OopynoBanusi |obecrieueHust  [oOecrieueHHs
IIPOM3BOJICTBEH [0OecTeyeHus:  |C IeJbI0 MIPOM3BOJICTBEHH |TPOU3BOJICTBEH
HOM U |pou3BOICTBEH |o0ecriedueHus |oi 1 HOU U
9KOJIOTUYECKOM [HOM 1 MPOU3BOACTBEH |IKOJOTMYECKON |IKOJTOTHUYECKOM
0€30IIaCHOCTH  |IKOJIOTHYECKOH [HOM 1 Oe3omacHoCTH  [Oe30macHOCTH
Ha pabounx|0e30MacHOCTH  [IKOJOTUUYECKOM [Ha pabounx Ha paboumnx
MecTax Ha pabouux 0€30MacHOCTH |MecTax MecTax
MecTax Ha pabouymnx
MecTax
Ymerp
pa3pabaTeiBaeT |pa3pabaThiBaeT [pa3pabatsiBaeT [Ci1abo He
CUCTEMBI 3aIUT|CUCTEMBI 3aIUT |CUCTEMBI 3alUT |pa3padaTeiBacT |pa3pabaTbiBacT
U OJOKHPOBOK|U OJIOKUPOBOK |M OJIOKUPOBOK |CHUCTEMBI 3aIIHUT |[CUCTEMBI 3aIIUT
obopynoBanus [o6opymoBanusi |000pynoBaHUSA |U OJOKUPOBOK | OJIOKHMPOBOK
c LEJbIO|C IIEIIBIO C 1IEeJbIO o0opynoBanusi [060pya0BaHUS C
obecrieueHust [obGecrieyeHus: |oOecreueHUs  |C LETbIO LENbI0
MIPOU3BOJICTBEH |TPOU3BOJICTBEH |TPOU3BOJICTBEH |oOecrieueHrus |obecreueHus
HOM v|HOM U HOHN U IIPOU3BOJICTBEH [[IPOU3BOJACTBEHH
9KOJIOTHYECKOH [9KOJIOTHYECKOH [9KOIOrHUecKoi [HO 1 oii u
0e30MacHOCTH |0e30MacCHOCTH |0€30MaCHOCTH |IKOJIOTMUYECKOM [9KOIOorn4ecKon
Ha pabounx|Ha pabounx Ha pabouymnx 0e30MmacHOCTH |0e30macHOCTH Ha
MecTax MecTax 0e3 MecTax, Ha pabouux pabounx MecTax
OIHO0K JIOTTyCKaeT MeCTax,
HE3HAYUTENbHBI | JOMYCKAET
€ OIIMOKH OIINOKH
Bnaners
HaBBIKAMHU CBoOoaHo Hocrarouno |[Cmabo He Bnageer
pa3paboTku HaBbIKaMU TIOJTHO HaBbIKaMU pa3paboTku
CUCTEMBI 3aIUT|pa3paboTKu HaBBIKaMU pa3paboTku CUCTEMBI 3aIIHT
U OJOKHPOBOK|CHUCTEMBI pa3paboTKU  [CHCTEMBI 3aIUT |1 OIOKUPOBOK
000py/0BaHus |3aLIUT U CUCTEMBI 1 OJIOKUPOBOK  [000OpYyZOBaHHUS C
c [EJIbIO|OJIOKUPOBOK  [3aIIUT U 000pyI0BaHUs C |LIETBI0
obecrieueHust [0GopymoBaHUsS [OJOKHPOBOK  |IENIBIO obecrieueHus
MIPOU3BOJICTBEH |C IIENIBIO obopynoBaHus |o0ecrieueHus MIPOU3BOJICTBEHH
HOWM ulobOecrieueHus  |c menpro MIPOU3BOJICTBEHH |0 |
HKOJIOTMUYECKOH |TPOU3BOJICTBEH [0OecTieueH s |0l 1 IKOJIOTHUECKOMN
0C30MMaCHOCTH |HOW U MTPOU3BOJICTBE |IKOJIOTHUECKON [0€30MacHOCTH Ha
Ha pabouMX [9KOIOTHUECKOH [HHON 1 Oe3omacHocTH  |pabouux MecTax
MecTax 0€30MaCHOCTH |IKOJIOTHYECKO |Ha pabodmx
Ha pabouux i MecTax
MecTax 0€30macHOCTH
Ha pabounx
MeCTax




OueHouHble  MaTepuanbl i TMPOBEACHUS  TEKYyIIero  KOHTPOJs U
IPOMEXKYTOYHOM arrectauuu mpuBeAeHbl 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 o0ecriedeHHe TUCIUILTHHBI

5.1. YueOHO-MeTOAUYECKOE O0ecTIeueHne

5.1.1. OcHoBHas nuTeparypa

1. lupoxos, KO. A. TexnochepHass 6€30MaCHOCTh: OpraHu3alus, YIpaBJICHUE,
OTBETCTBEHHOCTH : yueOHoe mocooue / 10. A. lllupokoB. — 2-e u3m., crep. — CaHKT-
[TerepOypr : Jlawb, 2022. — Tekcr: »iekTpoHHBIN // JlaHb : 3JIEKTPOHHO-
oubanoreunas cucrema. — URL: https://e.lanbook.com/book/206426.

2. AunpromuH, A. B. YopaBieHue u MHHOBAaTUKA B TETUIODHEPTETUKE: 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. VYmpanenue texHochepHoil 0€30MACHOCTHIO ;| MPAKTUKYM /
coct.: D.P. Bapuera [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-€ u3., crep. — Cankr-IletepOypr : Jlansb,
2022. — 360 c¢. — ISBN 978-5-8114-9051-6. — Texkct : anexTponHblii // Jlanp :
AJIEKTPOHHO-OMOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/183796.

5.2. UndopmannonHoe odecneyeHue

5.2.1. DAEKTPOHHBIE U HHTEPHET-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 [/ H(pOpMaIMOHHO-CIIPABOYHBIC
CUCTEMBI

1. TTTHTB Poccun (Dxonorudeckuii pazaen) Crnenuann3upoBaHHas 6aza JTaHHBIX
«Oxoiorus: Hayka u TexHojorun» http://ecology.gpntb.ru/ecology db/

2. Hayunas snexktponHas oudanoreka 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


https://e.lanbook.com/book/206426
https://e.lanbook.com/book/183796
http://www.mnr.gov.ru/
http://npoed.ru/
http://ecology.gpntb.ru/ecology%20db/
http://elibrary.ru/

6. MaTepl/laJIBHO-TeXHI/I‘leCKOe odecreueHue ANCIHUIIJINHBI

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  AyJIUTOPHUHU
(MyJIbTUMETUNHBIN MPOEKTOP,
KOMIIBIOTED (HOyTOYK), JKpaH),
JEMOHCTPALIUOHHOE o0opyI0BaHueE,
y4eOHO-HATrJIsTHbIE TOCOOUSI
[Ipaktnueckue |YueOnass ayautopus s Crnenuanu3upoBaHHas ydyeOHass MeOelb,
3aHATHUS IPOBEACHUS 3aHATHI| TEXHUYECKHE cpelncTBa o0yueHus
CEMHUHAPCKOTO TUNA,| (MyJIbTUMEIUINHBINA IPOEKTOP,
TPYNIOBBIX U UHAMBHUAY-| KOMIIBIOTEP (HOYTOYK), SKpaH) U Jp.
QTbHBIX  KOHCYJIbTAIUH,
TEKyLIETO0 KOHTpPOJII U
IIPOMEKYTOYHOU
aTTeCTaIH
JlaGopartopubie |YueOnas aynutopus musg| Crnenuanu3upoBaHHash ydeOHass MeOenb,
3aHATUA MPOBEICHUS 3aHATUN| TEXHUUYECKUE CpelicTBa 00yueHus (Jocka
71a00paTOPHOTO TUIMA,| ydyeOHas, MYJbTUMEIUWHBIA TPOEKTOp,
TPYITIOBBIX U| KOMITBIOTEPHI, IKpaH) U Jp.
WHIUBUTYTBHBIX
KOHCYJIbTallUM, TEKYLIEro
KOHTPOJIS u
IIPOMEKYTOYHOU
aTTeCTaIlH
Camoctosrens- |KoMmmnbrorepHsiii kiace ¢ | Crnennanu3upoBaHHas ydeOHas MeOenb
Has pabora  BeixogoMm B MuTepuer B- | na 30  nmocamounsix  mect, 30
600a KOMIIBIOTEPOB, TEXHUYECKHE CPENCTBA
oOydeHus: (MyJbTUMEIUUHBIA TPOEKTOP,
KOMIIBIOTED (HOYTOYK), JKpaH),
BUJICOKaMEPBHI, MPOrpaMMHOE
obecrieyeHne

YuTaapbHBIN 3411
OUOINOTEKH

Crnennanu3upoBaHHas MeOeTb,
KOMITBIOTEPHAS TEXHHUKA C BO3MOXKHOCTBIO
BbIXoJ1a B IHTEepHET 1 oOecnieyeHnem
noctyna B OMOC, skpaH,
MYJIbTUMEIUNHBIN TPOEKTOP,
IporpaMMHOE 0OecTieyeHme




7. Oco0eHHOCTH OpPraHM3aluu 00Pa30BATEIbLHON JAeATEJbHOCTH IJs JHI €
OrPaHNYEeHHBIMH BO3MOKHOCTSIMH 310POBbSl 1 HHBAJIN/I0B

JIuna ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 370poBbs (OB3) M mHBamMabl UMEOT
BO3MOXKHOCTb OECHpENSTCTBEHHO IE€PEMEIIAThCS W3 OJHOr0 y4eOHO-1a00paToOpHOIro
KOpIyca B Jpyroi, NOAHATBCS Ha BCE OSTAXKU Y4eOHO-IAOOPAaTOPHBIX KOPILYCOB,
3aHUMAThCSI B  Y4eOHBIX M  HHBIX IIOMEIIEHUSX C Y4YETOM OCOOEHHOCTEN
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. MHdopmanus o chenuanbHbIX YCIOBHSIX, CO3JaHHBIX IS
oOyuaronuxcss ¢ OB3 u wMHBanIMIOB, pa3MelleHa Ha CcaiTe yHUBEpPCUTETa
www//kgeu.ru. Mimeercst BO3MOKHOCTh OKa3aHHUSI TEXHUYECKOW IOMOIIM aCCUCTEHTOM, a
TaKXe yCIYT CYpJONEPEBOJUYUKOB U TU(DIOCYPAONEPEBOTUMKOB.

Jlig apantanuu K Bocnpustuio gunamu ¢ OB3 v mHBanuzaMu ¢ HapylI€HHBIM
CIIyXOM CIpPaBOYHOIO, Yy4yeOHOro Marepuaja IO JUCHHUIUIMHE OOeCHeunBaIOTCs
CJIEIYIOIIUE YCIIOBHUS:

- JUISL JIy4d1Ied OpUEHTAIMU B ayAUTOPUHU, IPUMEHSIOTCSI CUTHAJIBI OMOBEIICHUS O
Hayaje 1 KOHLE 3aHATHUSA (CIOBO «3BOHOK» MUIIETCS 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 NPENJIOKEHHUSIMH, 00€CIeurBasi BO3MOKHOCTh YTEHUS I10
ryoam.

KoMmeHcanusi 3aTpyIHEHMI pPEYEeBOr0 M  HHTEJUIEKTYyaJIbHOTO  pPa3BUTHUSA
caboCIbIIANIMX 00yYaroUXCsl MPOBOIUTCS IMTyTEM:

- ICTIOJIb30BAHUS CXEM, AMAarpaMM, PUCYHKOB, KOMIIBIOTEPHBIX MpE3EHTAINil ¢
TUIEPCChIIKaMU, KOMMEHTUPYIOIIUMHU OT/IEbHbIE 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 HEOOXOIUMOCTH.

Jia apanTanuu K BocnpusaTuio aunamu ¢ OB3 u nHBanuaaMu ¢ HapylIeHUSIMU
3peHUsl CIPaBOYHOIO, Y4eOHOTO, MPOCBETUTEIHCKOTO MaTepHualia, MpeayCMOTPEHHOTO
oOpa3oBarenpbHON TporpaMmMoil MO BBIODAHHOMY  HAMPABICHUIO MOJATOTOBKH,
00€ecreynBalOTCs CIEIYIOUIUE YCIOBUS:

- BeJIeTcsl ajanTaius opuuuaibHOro caiita B cetu 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 00YUYaIOIIMMCSI, IPU 3TOM KaXAbld pa3
HA3bIBAETCS TOT, K KOMY IeIarorn4eckuii paboTHUK oOpaliaercs;

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

- leyaTHast UH(poOpMaLKs MPEAOCTABISAETCS KPYIMHBIM MIPUPTOM (0T 18 MyHKTOB),
TOTAJIBHO 03BYYMBAETCS;



http://www.kgeu.ru/

- oOecnieunBaeTCs HEOOXOUMBIN YPOBEHb OCBEIIEHHOCTH TIOMEIIICHHI;

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

dopma npoBeACHHS TEKYIIEH U TPOMEKYTOUHOW aTTeCTAIUH I 00YJIarOIIHXCS
¢ OB3 u uHBaNMHMIOB OMpEnesaeTCs MeJarornieckuM pabOTHUKOM B COOTBETCTBUH C
yueOHbIM aHoM. [Ipu HeoOxomaumocTn obyuaromemycs ¢ OB3, uHBanumy ¢ ydeTom
UX WHIUBHUIYATBHBIX MCUXO(PHU3NIECKIX O0COOCHHOCTEH JaeTcs 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. MeTtoguyeckue peKkoMeHAANMH Jisi NpenojgaBaTeseid M0 OpPraHU3aIlUH
BOCIIMTATEJbHOM PadoOThI ¢ 00yYAIOIMMHUCH.

Metoauueckoe obecriedeHre Mpolecca BOCIUTAHUS OOydYalolIUXCsl BBICTYHAeT
OJTHUM U3  ONpeAeNdomux  (akTopoB  BBICOKOIO  KayecTBa  OOpa3oOBaHMSL.
[IpenonaBaTenpb By3a, 1EMOHCTPUPYS BBICOKUH MPO(ECCHOHAIN3M, dPYIULUIO, YETKYIO
TPAKIAHCKYI0 TO3ULHUI0, CaMOJIWCLUHILIMHY, TBOPYECKHM 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 BOCIUTATENBHOU PaOOTHI:

- MetoAbl (OPMHUPOBAHMS CO3HAHMS JMYHOCTH (Oecena, AUCHYT, BHYIICHHE,
MHCTPYKTaX, KOHTPOJIb, OOBSICHEHHE, IpPUMEP, CAMOKOHTPOJIb, pPAaCCKa3, COBET,
yoexaeHue u ap.);

- METOJIbl OpraHu3alHU JEeATeIbHOCTH U (OPMHUPOBAHMS OIbITA MOBEACHUS
(3amaHue, OOIIECTBEHHOE MHEHHME, [E€Jaroruyeckoe TpeOoBaHUE, IOPYUYEHUE,
IPUYYEHUE, CO3AHNE BOCIIUTHIBAIOIINX CUTYALMI, TPDEHUHT, YIPAKHEHHE, U AP.);

- METOJIbl MOTHBAIlMM JESATEIBHOCTH U ToBeneHus (0Jo0peHHe, MOOIIpeHHUe
COLMAIBHOM 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 MATPUOTUYECKOE BOCIIUTAHUE:

- popMupoBaHHEe y OOYYAIOIIMXCS LEIOCTHOTO MHPOBO33PEHHS], POCCHICKOM
UJICHTUYHOCTH, YBaKEHUSI K CBOEH CeMbe, OOILECTBY, FOCYIapCTBY, MPUHATHIM B CEMbE U
OOIIECTBE JTyXOBHO-HPABCTBEHHBIM U COLIMOKYJIBTYPHBIM LIEHHOCTSIM, K HallMOHAILHOMY,
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 MPABOBOM M MOJIMTHYECKOW KYJIBTYPbl OOY4YarOIIMUXCS, PACIIMpPEHUE
KOHCTPYKTMBHOI'O y4YacTHs B MPHUHIATHUM PELIEHUM, 3aTparuBalolMX HX IpaBa H
MHTEPEChl, B TOM YHKCJE B Pa3NUYHbIX (pOopMax caMOOpraHu3allid, CaMOyNpaBICHHUS,



00IIIECTBEHHO-3HAYNMOM JIeSITCIIbHOCTH;

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

JlyXOBHO-HPABCTBEHHOE BOCITUTAHUE:

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

- popMHUpOBaHWE TPUHIMIIOB KOJUIGKTUBM3MA W  COJUIAPHOCTH, JyXa
MUJIOCEPAUS U COCTpaZaHusl, MIPUBBIYKU 3a00TUTHCS O JIIOMISIX, HAXOASAIIUXCS B TPYAHOM
YKU3HCHHOM CUTYallUu;

- GOopMUpPOBAHUE COJMJAPHOCTH U YYBCTBA COLMAIBHOM OTBETCTBEHHOCTH I10
OTHOIIICHUIO K JIIOASM C OTPAHMYCHHBIMH BO3MOXKHOCTSMH 37I0POBbS, IPEOJIOJICHUE
IICUXOJIOTHYECKUX OaphepoB 110 OTHONIICHHIO K JIIOJSIM C  OTPaHUYCHHBIMH
BO3MOKHOCTSIMH;

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

KynbTypHO-IPOCBETUTENHCKOE BOCIIUTAHUE:

- hopMUpOBaHUE ICTETUUECCKON KapTUHBI MHPA;

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

- MOBBIIIICHUE TIO3HABATEIILHOW aKTHBHOCTH 00YYaIOIUXCSI.

HayuyHo-00pa3oBaTeibHOE BOCIIUTAHUE:

- popmupoBaHue y 00y4JaromuXcsl HAyIHOTO MUPOBO33PEHHUS;

- popMHpOBAHNE YMECHUS TIOJTyYaTh 3HAHUS,

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



BHocuMmble H3MeHeHHs U YTBePK/AeHHUs HA HOBbIN Y4eOHBbIH roj
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[Tpunoxxenue k paboueit
porpaMme JUCIUTUTHHEI

@ 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 JUCHHILINHE

b1.0.21 ABToMaTnuecKkre CUCTEMBI 00eCIIeueHHs TeEXHOCHEpHOU O€30MacCHOCTH

r. Kasans, 2023



OneHouHbICE MaTepHAbl 10  JUCHUILINHE «ABTOMATHYECKHE CHCTEMBI
obecrieueHnss TeXHOC(hEpHOW O€30MacHOCTH», NpPEIHA3HAYCHHBI IS OIICHUBAHHS
pE3yNbTaTOB 00YUYEHHS Ha COOTBETCTBUE MHAUKATOPAM JOCTIKEHUS KOMITICTCHIIUH.

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

1.TexHosornueckass 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 rexynuin
KOHTNOTOER
JlomomHuTeIbHEIS
oayutel k TK3
IV Tekymui
KOHTNOTTER
JlomomHuTeIbHEIS
oayuel k TK4
Hroro

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

Tect 10

3amura npakTH4ecKoi paboThbl 5

3amura 1ab0paTopHOi paboTh 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
3ammThl (ITA3)»
Tecr 10

3amyTa npakTH4ecKoi paboThl 10

3ammura 1abopaTopHON PabOTHI 5

P 4, «K

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

3ammrTa npakTH4ecKoi paboThl 10

3amura 1abopaTopHON PabOTHI 5

IIpome:xkyTouHas arTecTanus 0-45
(3x3amen)

3amanue mMpoOMeKyTOTHOM 0-15




aTTeCTaln

B nucemenHo# popme no 6usieram

0-30

2. OIIeHO‘leIe MaTepuaJIbl TEKYIIECT0 KOHTPOJIA U l'[pOMe)KyTO‘IHOﬁ arTrecralium
[Mxana OLCHKH PC3YJIbTATOB 06y‘I€HI/IH 10 ANCHUIIIINHC!

VYpoBeHb chOPMUPOBAHHOCTH KOMITETEHIIUU

Kozn (MHAMKATOpPA TOCTHXKEHUSI KOMIIETEHIINH )
MHIMK | 3annanupoBan
Kon | atopa HBIC Beicokuii Cpennuii | Huke cpennero Huskuii
KOMIIE | JOCTH
TEHLH | )KEHUS pe3yIbTaThl Ilxkaa oneHUBaHuA
" KoMIIe 00yHCcHHA YAOBJICT- HEYJOBJCT-
teny (110 AMCIHILTHHE OTIMHAHO Xopottio BOPUTEIILHO BOPUTEIBLHO
1 3a4TEHO HE 3a4TCHO
3HaTb
ecrectBeHHOHa |[CBoOGoaHo m B |Jlocratouno  |[Inmoxo omu- He 3naer
YUHBIE H|IOJIHOM 00BEME [IIOJIHO 3HACT  |CHIBAET €CTECTBEHHOHAY
WHXXCHEPHBIC  |OmuUChIBaeT €CTECTBCHHOHA |€CTECTBCHHOHAY |9HBIC U
3HAHUS U |ecTeCTBEHHOHA |y4YHBIE U YHBIC U WH)KEHEPHBIC
METO/IbI YUYHBIC U WHXXCHEPHBIC |WHIKCHEPHBIC 3HAHUS U
aHajm3a WH)KCHEPHBIC  [3HAHUSA U 3HAHUS U METO/IbI aHAJIu3a
uH(pOpMAaIIUK B(3HAHHS U METO/IbI METO/TbI aHaH3a |[HH(OpMALIUY B
obiractu METOJIbI aHajau3a uHpopmaluu B [oOmactu
OIIK- |OIIK- OXpaHbl Tpy/a|aHamu3a uH(opMaImu B |00JIaCTH OXPaHBI|0XPaHBI TPyIA U
3 3.2 u AKOJIOTHH |HH(POPMAIUH B [001acTH Tpyaa u 9KOJIOTHH
YyeJIoBeKa B|oOacTu OXpaHbl TPy/Ia |IKOJIOTHU YyeJIoBeKa B
npodeccuoHan (oXpaHbl TpyAa |U IKOJIOTHUU YeJIoBeKa B npodeccuoHans
BHOM U DKOJIOTHU YyeJIoBeKa B npodeccnoHab |[HOM
JIeITEIIbHOCTH [delmoBeKa B npodeccuonan |Hoi JEATeIIbHOCTH
npodeccroHanb |bHOM JIeITEIIbHOCTH
HOI JIEATEIILHOCTHU
JEATeIIbHOCTH

YMmern




MPUMEHSIET MPUMEHSIET MPUMEHSIET Crabo He ymeer
€CTeCTBEHHOHA |€CTECTBEHHOHA [€CTECTBEHHOHA |IPUMEHSET MIPUMCHSITh
yUHbIE u|y4dHbIe U YUHBIE U €CTECTBEHHOHA [€CTECTBEHHOHAY
WH)KEHEPHBIC  |MH)KCHEPHBIC |MHXKEHEpHbIE |y4YHBIC U YHBIEC U
3HAHUA U|3HAaHUA U 3HAHUA U UH)XCHEPHBbIE  [MH)KEHEpHbIE
METO/IbI METOIbI METO/BI 3HAHUS U 3HaHUS U
aHaiM3a aHaym3a aHaim3a METO/IBI METO/Ibl aHAIHN3a
uHpopmanuu B|uH(pOpMaIUK B [MH(OpMAIMK B |aHATTN3a uHpopManuu B
obnactu obnactu obnactu uHpopmaruu B |00JaCTH OXpaHbI
OXpaHbl TpyAa|OoXpaHbl TPyJa |OXpaHbI TpyAa |00yacTH TpyAa u
u 9KOJIOTHH | SKOJIOTHH U DKOJIOTUU OXpaHbl TPyZla [9KOJIOTHH
4eJoBeKa B[uenoBeka B YeJI0BEeKa B 1 9KOJIOTHH YeJI0BeKa B
npodeccuonan |mpodeccuonan |mpodeccroHnan [denoBeka B npogeccuoHalb
bHOU bHOM bHOU npodeccuoHab [HOH
NESTENIbHOCTH  |ESTEIIbHOCTH  |IeSTEIbHOCTH, [HOM JesITeIbHOCTH
6e3 omudoK JIOTTyCKaeT NeSTeTbHOCTH,
HE3HAYMTEIbHBI | JOMYCKAET
Bnanets
HaBbIKAMU CBo6oiHO Hocratouno |Cnabo He Bnaneer
NPUMEHEHHUS  |HaBBIKAMHU MIOJTHO HaBBIKAMHU HaBBIKAMHU
€CTECTBEHHOHA |IPUMEHEHHUS |HaBBIKaMU PUMEHEHUS MPUMEHEHUS
y4YHBIE M|ecTeCTBEHHOHA |[IPUMEHEHHS |€CTECTBEHHOHAY [€CTECTBEHHOHAY
WHXXCHEpPHBIE  |y4HBIC U €CTECTBEHHOHA |YHBIE U YHBIE U
3HAHUS U|MH)KEHEpHBIE |yJYHBIE U WH)KEHEPHBIC WH)KCHEPHBIC
METO/IBI 3HAHUA U WHXXCHEpHbIE |[3HAHUA U 3HAHUA U
aHanm3a METOIBI 3HAHUS U METO/IbI aHAIM3a |METO/IbI aHAITN32
uH(pOpMaIlUK B|aHAIN3a METOIbI uHpopmanuu B (uHGOpManyu B
obnactu nH(popMalny B |[aHaTU3a 00JacTi OXpaHbl [00JAaCTH OXpaHbI
OXpaHbl TpyAalobmacTu nH(popMaluu B|Tpyaa u Tpyaa u
" 9KOJIOTUH |OXpaHBI TpyZa |00IacTH HKOJIOTUH HKOJIOTUH
4eJIoBeKa B|u sKo0NOTHH OXpaHBbI TPpyZla |4esioBeKa B YeJI0BeKa B
npodecCHoHall |desoBeKa B Y 9KOJIOTUH npodeccuonanp |mpodeccruonans
BHOU npogeccuoHan [4eIoBeKa B HOH HOH
NeSITeIbHOCTH  |bHOU npoeCCHOHA |IEATEIIEHOCTH |1 TeTbHOCTH
JesITeIbHOCTH  [bHOM
3HaTh
coBpemeHHble |CBoOomHo u B |[[loctatrouno  |IInoxo omnm- He 3Haer
HHEPTrOpecypco |MOJTHOM 00bEME |[TOJTHO 3HAET  |CBHIBAET COBpPEMEHHBIE
cOeperaromux |OMHUCHIBaET COBPEMEHHBIE |COBPEMEHHBIE [IHEpropecypcoc
TEXHOJIOTUIl  B|COBpEMEHHbIE [3HEpropecypco [3Hepropecypcoc |0eperaromumx
obnactu sHEpropecypco [cOeperammmx |Oeperaronux TEXHOJIOTHH B
OIK- lorK- |oXpaHs! cOeperaroImux |TEXHOJIOTUH B |TEXHOJOTHI B [oOmactu
7 71 OKpyXarolle [rexHosoruii B |o0nactu 00yacTu oXpaHbl|0OXpaHbl
cpeabl BloGnactu OXpPaHBbI OKpYy)Kalolle  |okpyxaroreit
MaIIMnHOCTPOCH |OXPaHBI OKpY’Kalome |cpeibl B Cpenbl B
uu OKpy’Karomen |cpeasl B MAaIIMHOCTPOCHH |MAIlTMHOCTPOEH
cpensl B MaIIHHOCTPOCH |H 17071
MAaIIMHOCTPOEH (MU
7041

VYmeTb




JIEMOHCTPHPYET | IEMOHCTPUPYET [IeMOHCTpHpyeT [Ci1abo He
3HaHUE 3HaHUE 3HaHHE J€MOHCTPHUPYET [IEMOHCTPUPYET
COBPEMEHHBIX |COBPEMEHHBIX |[COBPEMEHHBIX [3HAHUE 3HaHUE
HEPTOPECYPCO |IHEPrOpeCcypco [IHEpropecypco |COBPEMEHHBIX |COBPEMEHHBIX
cOeperammux |coeperammux |cOeperamiux |IHEpropecypco [3uepropecypcoc
TEXHOJIOTUH  B|TEXHOJIOTH B |TEXHOJIOTUH B [cOeperarommx |Geperaroniux
obrnactu obnactu obnactu TEXHOJIOTHI B |TEXHOJIOTUH B
OXpaHbI OXpaHbI OXpaHbI obnactu o0acTu OXpaHbl
OKpYKalolllel |OKpyKalollel |OKpyKarollel |oXpaHbl OKpY>Karoleu
cpeabl B|cpensl B cpensl B OKpY’Kalolen |[cpeasl B
MAIIMHOCTPOEH |MAIIMHOCTPOEH |[MAIIMHOCTPOEH |CPEIbI B MalIMHOCTPOEHU
1505 uu 6e3 omMOOoK (MK, TOMYyCKAeT |MalIuHOCTPOEH |1
HE3HAYUTEINIbHBI MU, I0IyCKaeT
€ OLIMOKH OIINOKH
Bnaners
HaBBIKAMH CBoOoaHo Hocrarouno [Cmabo He Bnageer
JEMOHCTpAIIMK (HaBBIKAMU TMIOJIHO HaBbIKaMU HaBbIKAMU
3HAHUS JIEMOHCTpPAIINH |HABBIKAMH JIEMOHCTPAIMK  |IEMOHCTPAIIUU
COBPEMEHHBIX |3HAHUS JEMOHCTpPALINH [3HAHUS 3HAHUSA
HEPTOPECypPCO |COBPEMEHHBIX |3HAHHUS COBPEMCHHBIX  [COBPEMEHHBIX
cOeperampIrx |IHEpropecypco [COBpeMEHHBIX [IHEPropecypcoc [3Hepropecypcoc
TEXHOJIOTUH  B|cOeperaromux |3Hepropecypco |0eperaromux Oeperarommx
obnactu TEXHOJIOTHI B |[cOeperaronux |TeXHOJOTUH B  |TEXHOJIOTUH B
OXPaHBI obmacTu TEXHOJIOTHH B |00JIACTH OXPaHbI |00JIaCTH OXPAHBI
OKpYXaroliel |oXpaHbl obrnactu OKpYXaroliel  |oKpyxKaromiei
cpempl B|oKkpyxkaromeit [oxpaHbl CpeIibl B Cpelnl B
MaIIMHOCTPOEH |CPE/IbI B OKpYXarollel |MallMHOCTPOCHH [MAITHHOCTPOSHHU
uu MAaIIHHOCTPOEH [CpeIbl B " "
uu MaIInHOCTPOE
HUU
JeSTeNIbHOCTH
3HaTh
sbdextuBnbie |CBoOoano u B |ocrarouno  |[lmoxo He 3naer
HHEPropecypco |MoJHOM o0beMe|rnonHo 3HaeT  |3pdexTuBHbIe (3 eKTHBHBIE
coeperatomue |3hdexTuBHbe |3h()EKTUBHBIE [IHEPrOPECYpPCOC |IHEPTOPECYPCOC
TEXHOJIOTUM  B[3HEpPropecypco [3Hepropecypco |oeperaromiye Oeperatoriye
obnactu cOeperaromye |cOeperaromuye [TeXHOJIOTHH B |TEXHOJOTHU B
OIIK- |OITK- [oxpansl TEXHOJOTHH B |TEXHOJIOTHH B |00JacTH OXpaHbl|001acTh
7 7.2 OKpY’KaroIien |o0aacTu obnactu OKPY)KaIOIIeH  |oXpaHbI
CpeIibI B|OXpaHbI OXpaHbl CpeIlbl B OKpYy KaroIen
MaIIMHOCTPOCH |OKPYKAIOMIeH [OKpy)KaloMmeH |MallnHOCTPOCHH|CPEIbI B
uu CpeIibl B CpeIlbl B u MalIMHOCTPOEH
MaIIMHOCTPOEH |MalIMHOCTPOCH 17071
uu uu

YmMmern




BBIOMpAET BBIOMpaET BBIOMpAET Crabo He Be1Oupaer
apdextuBHble |3 PexTuBHbIe [3h(hexkTHBHBIE |BBHIOMpaET s deKTUBHBIE
HEPropecypco |IHepropecypco |[dHepropecypco [3hdheKTUBHBIE [IHEpropecypcoc
cOeperaromue |cOeperampmue |cOeperamiue |dHepropecypco |0eperaromiue
TEXHOJIOTUM  B|TEXHOJIOTHH B |TEXHOJIOTMU B [cOeperaromue |TEXHOJIOTHH B
o0mactu obmacTtu obnactu TEXHOJIOTUH B (00JaCTH OXpaHbl
OXPaHBI OXPaHBI OXPaHBI oOacTu OKpY Karomien
OKpYXKalollIeW |OKpY>KalolIeW |OKpYyKarollel |0XpaHbl cpenbl B
cpeabl B|cpensl B cpelbl B OKpY’Karolied |MammHOCTPOCHH
MAaIIMHOCTPOCH |MAITMHOCTPOCH [MAIIMHOCTPOEH |Cpebl B "
uu uu 0e3 OmMOOoK |MH, JONYCKAeT [MalIMHOCTPOSH
HE3HAYUTENIbHBI |1, TOIYCKaeT
€ OHIMOKH OLIMOKHU
Bnaners
HaBBIKAMH CBoOoano Hocrarouno [Cmabo He Bnageer
BbIOOpA HaBBIKAMU MIOJTHO HaBBIKAMU HaBBIKAMHU
a3 peKTHBHBIE |BBIOOpA HaBbIKaMU BbIOOpA BbIOOpa
sHepropecypco [3hdexTrBHBIE [BBIOOpA a¢pextuBHBIE |3 (HEKTUBHBIE
cOeperaromue |3HEpropecypco |[3pPeKTuBHbIE [FHEPrOpecypcoc [IHEpropecypcoc
TEXHOJIOTUH  B|cOeperaroinue |3Hepropecypco (oeperaromnue Oeperatoriue
obnactu TEXHOJIOTMH B [cOeperaroniye [TeXHOJOTMU B |TEXHOJIOTUU B
OXPaHBI obacTu TEXHOJIOTUH B |00JIACTH OXPaHBbI |00JIACTH OXPAHBI
OKpY’KaloIlled [0XpaHbl oOnactu OKPYKaIOIleW  |OKpYXKaromen
cpeabl B|oKkpykaromeit [oxpaHbl cpensl B Cpenbl B
MAaIIMHOCTPOCH |CpPEJIbI B OKpYIKalollel |MalIMHOCTPOCHU [MAIIMHOCTPOCHH
U MAaIIMHOCTPOCH [CPEeIbl B " "
uu MaIInHOCTPOE
HUU
3HaTh
OTacHbIe CBobonno u B |Hdocrarouno  |Ilmoxo omachelie [He 3Haer
(dakTopbl  MpH|MIOJIHOM 00bEME|TIOJHO 3HA€T  |(AKTOPHI IPU  |OMACHBIE
IPOM3BOJICTBE |OMacHbIE OTacHbIe IIPOM3BOJICTBE  |pakTOpBI pH
SHEPTUU u|dbakropel pu  [pakTopel pu  |IHEPTUU U MIPOU3BOJICTBE
OIIK- |OIIK- |pa3paGatsiBaTh [IPOM3BOJACTBE |MPOHM3BOJCTBE |pa3padaThiBaTh (IHEPTUH U
10 10.1 |meponpustus [3Heprum u DHEPTUU U MEPOTIPUATHS T10|pa3padaThIBaTh
[0 CHIKEHUIO|pa3pabaThiBaTh [pa3padaThiBaTh |CHWKEHHIO UX  [MEpONpUATHS
WX BIHSTHUS MEpPOTIPUSTHS  (MEpOTIPHUATHS  |BIUSHHS M0 CHIDKEHUIO
10 CHIDKEHHUIO  [[10 CHUKEHUIO WX BIIMSIHUS
WX BIIHASHUSI WX BIMSHUS

YMmern




onpeaensier onpeaesieT onpeaensier Cirabo He onpenensier
OTacHbIC oracHbIe OTacHbIC onpeenseT OIacHbIC
daktopel  npH|dakTOpbl IpH  |(PaKTOPBI IPU  |OTIACHBIE (hakTopsI Mpu
MIPOU3BOJICTBE |IIPOU3BOJICTBE |[[IPOM3BOJICTBE |(DAKTOPHI IPH  |TIPOU3BOACTBE
SHEPIruu U[sHEeprum u SHEPTUH U MIPOU3BOJICTBE |PHEPTUHU U
pa3pabaTeiBaTh [pa3pabaThiBaTh [pa3pabaThiBaTh [SHEPTUU U pa3pabaTsiBaTh
MEPOTIPUATHS  [MEpONPHUATUS |MEPONPHUATHS [pa3padaThiBaTh |MEPONPUSITHS 11O
M0 CHUXCHHIO|MIO CHIKEHHIO |TI0 CHIKCHHUIO |MEPONPHSITHS  |CHIIKEHUIO X
WX BIIMSTHUS WX BIUSHUA 0€3 |MX BIUSHHUS, 10 CHIDKCHHIO  |BIIUSTHUS
OIIHUOOK JIOITYCKaeT HX BIIUSHUSA,
HE3HAYMUTEIIbHBI [I0ITyCKaeT
€ OIIHOKH OIIHOKHU
Bnanets
HaBBIKAMH CBoOoaHO Hocrarouno |[Cmabo He Bnageer
OTpENICTICHUsI  [HaBBIKAMU IIOJTHO HaBBIKAMHU HaBBIKAMHU
OTIaCHBIX OTpe/IeJICHUSI  |HABBIKAMHU onpeneacHus onpeeacHus
(GakTOpOB MpH|OMACHBIX OTpeIeJICHUsI |OMaCHBIX OIMaCHBIX
MIPOM3BOJICTBE [(paKkTOpPOB MpU [OmacHBIX (dakTopoB Ipu  |(aKTOPOB IpH
SHEPrUU U|TIPOU3BOJICTBE |pakTOpPOB MpH [MPOU3BOACTBE  |IMPOM3BOACTBE
pa3pabaThIBaTh |IHEPTUU U MIPOU3BOJICTBE [SHEPIHH H SHEPTUH U
MEpONpUITHUSL  |pa3pabaThIBATh [SHEPTUU U pa3pabatbiBaTh |pa3pabaTbIBaTh
10 CHIDKCHHIO[MEpONpHATHS |pa3padaThIBaTh |MEPONPHUATHS 1O [MEPOTIPUSITHS 110
WX BIMSHUS 10 CHIDKEHUIO |MEpONpHUATHS |CHMKEHUWIO MX  |CHIDKEHHUIO X
WX BIUSHUS 110 CHUOKCHUIO |BIIMSTHUS BIIMSTHHS
UX BIUSHUS
3HaTh
BHeApeHue  u[CBoboano u B |Hdocratouno  |Ilmoxo He 3naer
HaaIKy MIOJIHOM 00BbEME |TIOJTHO 3HA€T  |BHEApPEHUE U BHEJIpEHUE U
cucteM [IA3  |BHeapeHME M |BHEIPEHHE M |HAJAJKY CHUCTEM |HAJIAJKy CUCTEM
HaJaaKy HaJIAKy ITA3 IT1A3
cuctem [1A3 cuctem [1A3
VYmerhb
MPOEKTUPYET, |MPOEKTUpYyeT, [mpoekTtupyer, [Crabo He
MIPOU3BOTUT MIPOU3BOIUT MIPOU3BOIUT MPOCKTHPYET, |TPOCKTUPYET,
BHEJpEHHWE  H|BHEJPEHUWE U  |BHEJpPEHHUE U  |IPOU3BOIUT MIPOU3BOJIUT
HaJaJKy HaJaaKy HaJaaKy BHEJIPCHHUE U |BHEJPEHUC H
OIIK- |OIIK- (cuctem ITA3  [cuctem ITA3  [cucrem ITA3,  [namamky HaJIaJIKy CUCTEM
10 10.2 0e3 ommboOK  |momyckaer cucrem [TA3, |TTIA3
HE3HAYUTENbHBI | JOMTYCKAET
¢ OIIMOKH OIINOKH
Bnanets
HaBbIKAMU CBoOoaHO JHocrarouno  [Cmabo He Brnaneer
MIPOSKTUPOBAHU |HABBIKAMHU MTOJTHO HaBBIKAMH HaBBIKAMHU
s W BHEAPEHUS|[IPOCKTHPOBAH |HABBIKAMHU MPOEKTUPOBAHMUSI [[IPOCKTHPOBAHUS
u HaJaJKU | | MIPOCKTHPOBAH |M BHEAPEHUS U (M BHEIPECHUS U
cuctem [IA3  |BHenapeHus U |ugu HaJaJK{A CUCTEM |HaJaJKU CUCTEM
HaJlaJIKu BHeApeHus u  |[1A3 IT1A3
cucreMm I1A3  |manmanku
cuctem [1A3




OIIK-
10

OIIK-
10.3

3HaTh

CUCTEMBI CBoOoaHo u B |JlocTaTo4HO ILnoxo cucremsl |He 3HaeT
3aIUT U |[10JIHOM 00BbEeMe|MOJIHO 3HAeT  |3aLUT U CUCTEMBI 3aIIUT
OJIOKHPOBOK  [CHCTEMBI 3aLLUT |CUCTEMBI OJIOKHPOBOK 1 OJIOKHPOBOK
00opy/soBaHus (1 OJIOKUPOBOK |3aLIUT U o0opyznoBaHus ¢ |000pya0BaHuUs C
c 1eNTbI0|000pyIOBaHUsT |OJIOKUPOBOK  |TIEINIBIO [ETBI0
obecrieueHus  |C IEJIbIO obopynoBaHus |oOecriedeHus obecrieueHus
MIPOM3BOJICTBEH [0OECTICUeHHST  |C IIEIBIO MIPOU3BOJICTBEHH |TPOU3BOICTBEH
HOU H|mpousBoaCTBEH |oOecrieueHus: |0 u HOU U
AKOJIOTMYECKOW [HOU U MPOU3BOACTBEH |IKOJOTUUYECKON |IKOJIOTHUYECKOM
0€30MacHOCTH  |IKOJIOTHYECKOH |HOM 1 Oe3omacHocTH  |0€30MAaCHOCTH
Ha pabounx|0e30MacHOCTH  [IKOJIOTUUYECKOM [Ha pabounx Ha paboumnx
MecTax Ha paboumnx 0€30MacHOCTH |MecTax MecTax
MecTax Ha pabouymnx
MecTax
Ymethb
pa3pabaTeiBaeT |pa3pabaThiBaeT [pa3pabatsiBaeT [Ciabo He
CUCTEMBI 3aIUT|CUCTEMBI 3alUT |CUCTEMBI 3alUT |pa3padaThiBacT |pa3pabarbiBacT
U OJOKHPOBOK|U OJIOKUPOBOK |M OJIOKUPOBOK |CHUCTEMBI 3aIIHUT |[CUCTEMBI 3aIlIUT
obopynoBanus [o6opymoBanusi |000pyaoBaHUsA |1 OJOKUPOBOK | OJIOKHPOBOK
c LEJbIO|C IIEIIBIO C 1IEeJbIO o0opynoBanusi [060pyIOBaHUS C
obecrieueHust |(obGecrieyeHust |oOecrieueHUs  |C LETbIO LEJTBIO
MIPOU3BOJICTBEH |TPOU3BOJICTBEH |TPOU3BOJICTBEH |oOecnieueHnus |obecreueHus
HOM v|HOM U HOHN U IIPOU3BOJICTBEH [[IPOU3BOJACTBEHH
DKOJIOTMYECKOM |IKOJIOTUYECKOM |IKOJIOTUUECKOH [HOM 1 oM 1
0e30macHOCTH  [0e30MmacHOCTH  |0€30MaCHOCTH  [9KOJIOTUUYECKON [9KOJIOTUYECKOU
Ha pabounx|Ha pabouux Ha pabouymnx 0e30MacHOCTH |0e30MmacHOCTH Ha
MecTax MecTax 0e3 MecTax, Ha pabouux pabounx mecTtax
OIMO0K JOTTYCKaeT MECTax,
HE3HAYUTEIIbHBI | JOITYCKAST
€ OIIHOKH OIINOKHU
BmangeTs
HaBbIKaMU CBoOoaHO Hocrarouno  |Cmabo He Bmaneer
pa3paboTku HaBbIKAMH IIOJTHO HaBbIKAMH pa3paboTku
CUCTEMBI 3aIUT|pa3paboTKu HaBbIKaMU pa3paboTku CUCTEMBI 3aIIUT
U OJIOKMPOBOK|CHCTEMBI pa3pabOTKH  |CHCTEMBI 3aIUT (U OJIOKHPOBOK
000py/IOBaHUs |3alIUT U CUCTEMBI 1 OJIOKUPOBOK  [00OpYyIOBaHUS C
c 1EJIBI0|OJIOKUPOBOK  [3a1uT 1 000pyI0BaHUS C |TIETBIO
obecrieueHus |00opymoOBaHUs [OJOKMPOBOK  [LIETBIO obecrnieueHus
MIPOU3BOICTBEH [C 1IETTBIO obopymoBaHus |o0ecTieueHUs MIPOU3BOJICTBEHH
HOI ulobecrieueHust |c menpro MIPOU3BOJICTBEHH |01 U
9KOJIOTUYECKOHN |TTPOU3BOICTBEH [0OeCTiedeHUsT oM U SKOJOTHYECKOU
0€30MacHOCTH |HOM U MIPOU3BOJICTBE |IKOJIOTMUYECKON [0€30MacHOCTH Ha
Ha paboYMX [3KOIOrHYeCKOM |HHON 1 Oe3omacHocTH  |pabounx mMecTax
MecTax 0€30MaCHOCTH [9KOJOTHYECKO [Ha paboumx
Ha pabouux 71 MeCTax
MecTax 0€30MacHOCTH
Ha paboumnx
MecTax




OlleHKa «OTJIMYHO» BBICTABIISICTCSl 32 BBIIOJHEHHE MPAKTUYECKUX 3aJaHUN B
CEMECTpPE; TECTOBBIX 33/IaHUI; MOJIHBIE U COACPKATEIbHBIE OTBETHI HAa BOIIPOCHI;

OneHka «XOpoII0» BBICTABIISIETCA 34 BBINOJIHEHUE MPAKTUYECKUX 3aJaHUM B
CEMECTpE; TECTOBBIX 3a/IaHUI;

O1leHKa «yI0OBJIETBOPUTEIbHO» BBICTABIISIETCS 32 BBINOJHEHHUE MPAKTUYECKUX
3aJaHuM;

OrneHKka «HeYI0BJIETBOPUTEIBLHO» BBICTABIIACTCS 3a Ci1a00e W HEMOIHOE
BBINOJIHEHUE MPAKTUYECKUX 3aJaHUM.

3. IlepevyeHnb 01I€HOYHBIX CPEICTB

KpaTkasi xapakTepuCTHKa OLICHOYHBIX CPEACTB, MCIIOJIB3YEMBIX IIPU TEKYIIEM
KOHTpOJIE YCIIEBAaGMOCTH M IIPOMEXKYTOYHOH aTTecTaluu 0OydYaromerocs I10
U CITATIIINHE:

HaumenoBaunue Omnucanue
oneHoyHoro | Kpartkas xapakTepucThka OLIEHOYHOTO CPEJICTBA OIIEHOYHOT'O
CpeaCTBa CpeacTBa

CpencTtBo  OUEHKM  yMEHHUSI  NPUMEHATh
MOJIYYCHHBIE  TEOPETUYECKME  3HAHUA B
[IpakTHyeckoe | MpakTUYECKOW cUTyaluu. 3ajJaHue HampasiieHo | KommiekT 3amau
3amanue (I13) | Ha olleHMBaHME KOMMETEHIIUHA 1O JUCIUILIIMHE, Y 3aJIaHUI
COIEPKUT YETKYIO WHCTPYKIIHAIO o
BBIMIOJTHCHUIO WUJIA AJITOPUTM JIEMCTBUIN
Cucrema  CTaHIAPTU3MPOBAHHBIX  3aJaHUM,

MO3BOJIAIONIAs ABTOMATU3MPOBATH TIPOIIET Kowmrurexr
Tect (Tecr) POB: P yPy TECTOBBIX
U3MEPCHHUSI  YPOBHS 3HAHUH W yMCHHUH .
3a/laHui
oOyyaroiierocs
[lepeuenp
3aJIaHUN 1
. BOIIPOCOB JIJIs
Brinonnenue nabopatopHoit padboTel, 00padboTka P A
Otuer o . . 3alUTHI
. | pe3yJbTaToB UCTIBITAHUH, HU3MEpCHU, .
nabopaTopHOU nabopaTopHOI
skcriepuMenTa. OdopmileHne oTdeTa, 3alluTa
pab6ote (OJIP) . paboTHI,
PE3YJIBTATOB JIAOOPATOPHOM PabOTHI IO OTYETY
MepeUCHb
TpeOOBaHUIM 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 kourpoJsa TK1:
[Ipumep BOpOCOB HA MPAKTHYECKUE 3aHSATHUSA:



[IpakTueckoe 3ausarue 1:

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

3. Uto npeacTaBisitoT co0oit TexHochepHas 6€301macHOCTh?

[IpakTruueckoe 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 pexxumsr padotet ACYTII 3naere?

[Ipumep TecToB:

1. AnanoroBas rpymnmna TEIUIOTEXHUYECKUX U3MEPEHUI

TeMIIepaTypa, JaBJICHHUE, PAaCXOM, YPOBEHb
MOIIIHOCTb JIEKTPUYECcKast

HaIpsHKEHUE JICKTPUIECKOe

4acToTa

BbIpa0OTKA 3JIEKTPOIHEPTUU
HOTpPEOICHUE ANEKTPOIHEPTUN

oooOoOond

N

AHanorosas rpymnmna 3JeKTpOTeXHUYECKUX U3MEPEHUN
MOIIHOCTb aKTHBHAsI U PEAKTUBHAs, TOK

HaNpsDKEHUE, 4acToTa, BRIpabOTKa U OTpeOIeHNe SHEPTUN
TEeMIEpaTypa

JIaBJICHUE

pacxon

YPOBEHb

OOoOoooo

3. Henu cozmanus ACYTII TOC

[l oOecrniedenue Hame)XHOTO M S(PPEKTHBHOTO aBTOMATH3UPOBAHHOTO YIPAaBICHHS OCHOBHOTO H
BcriomMoratenbHoro obopynoBanus TOC B HOpMaIbHbBIX, IEPEXOAHBIX, aBAPUUHBIX PEKUMaX paOOTHI
[l moBbIIEHUE YPOBHS HAISKHOCTH, OE30MACHOCTM W SKOHOMHUYHOCTH MPOILIECCOB BBIPAOOTKH
TETTOBOM M 3JIEKTPUUYECKON IHEPTUU

cHIDKeHHE 3((HEeKTUBHOCTH aBTOMATU3UPOBAHHOTO YIIPABICHUS

MOBBILIEHHE CE0ECTOMMOCTHU ANIEKTPUUECKON IHEPTUU

MOBBIIIIEHHE c€0eCTOMMOCTH TEIJIOBOM SHEprun

MOBBIIICHNE [IEHBI AIEKTPUUECKON SHEPT U

o000

4. Yposuu ynpasinenusi B ACYTII TOC

BepxHUit yposens - HMI, SCADA

cpennuil yposens - [1JIK, perynaropsl, mporpamMmmupyemsle, peiie, C4ETUUKN
HWKHUM YpOBEHbB - JTaTYUKHU U UCIIOJHUTEIBHBIE MEXAHU3MBbI

BEPXHUN YPOBEHb TaTYMKHU U UCIIOJHUTEIbHBIE MEXaHU3MbI
cpennuit yposenr HMI, SCADA

OoOoOodnd



O

HxHUN ypoBeHs 11JIK, perynsatopsl, mporpaMmMupyeMsble, peie, CYETYUKN

5. Bepxnuii ypoBens ympaienus ACYTII TOC

OO0OoOoOond

cepBep enuHoro BpeMenu, APMebI onieparopa u unxkunupunra, WEB-cepsep
mKaQbl PeryyisTOpoB, 3alIUT U OJIOKUPOBOK, YIPABICHUS TOPEIKaMU
JMATYUKHU U UCTIOJTHUTENIbHbIE MEXaHU3MBI

AIIEKTPOTEXHUYECKOE 000py10BaHNE

aHAJIU3aTOPHI ABIMOBBIX Ta30B

KOHLEHTPAaTOMEPHI TEIIIOHOCUTENS (BOJIbI)

6. AHaAJIOroOBBIE CTaHAAPTHBIC CUT'HAJIbl JaTYUKOB

OO0OoOoOond

HarnpspkeHue 0 — 5 V mocTtosHHOTO TOKa, TOK 4 — 20 MA
HaTypaJbHbIE CUTHAJIBI TEPMOITpeoOpa3oBaTesieil COMpOTUBICHUS
CUTHAJBI 10 uHTEpdeiicy RS-232

CUTHAJIBI 110 uHTEpdeiicy RS-485

HanpspkeHue -1— 0 —+1 V noctossHHOro TOKa

Tok 0 — 10 MA

7. LlndppoBbie CUTHAIIBI TATYNKOB

oooOnd

curHaisl o npotokonam RS-485, HART, AS
curHansl 0 wm 1
HanpspkeHue 0 — 5 V moctosHHOTO TOKa, TOK 4 — 20 MA

HATypaJIbHbIC CUTHAJIBI TEPMOIIpeoOpa3oBaTeiieit COPOTUBICHUS
ToK 0 — 10 MA

8. Permaemebie 3a1aun aBTomaru3upoBanHoil MES - cucrembr

0
U
0
U
0

OlepaTUBHOE YIpPaBJIEHUE POU3BOICTBOM
yIIpaBJIEHUE PpECYpCaMU NPEATIPUATUS
yIpaBieHUE TEXHOJIOTHYECKUMH MPOIIeCCaMu
pEILIeHNE CTPATETMYECKUX 3a4a4 IPEIIPUITHS
noJJiep>KaHue mapaMeTpa Ha 3aJJaHHOM YPOBHE

9. OCHOBHBIEC TEXHHYECKHE XapaKTCPUCTHUKU KOHTPOJLJICPA

O

I/IH(I)OpMaI_II/IOHHaH MOIITHOCTH (KOJ'II/I‘IGCTBO KaHaJIOB BBO,Z[&/BLIBOI[B.,

HAIPs>KCHUEC U30JIAUA, IMTOAACPIKKA MOMMYJIAPHBIX ITPOTOKOJIOB

U
U
U
U

Jarna3oH pabouux Temreparyp
OTHOCHUTEIIbHAS BIA)KHOCTh BO3/1yXa
rapaHTUHHBIA CPOK CITYXKOBI

Mmacca, rabapuThl

10. OCHOBHBIC TEXHUYECKHUE XapaKTCPUCTUKU KOHTPOJIJICpa

0

I/IH(I)OpMaI_II/IOHHaSI MOIITHOCTD (KOJ'II/I‘{CCTBO KaHaJIOB BBOJIa/BLIBO,Z[a,

HAIPsAXKCHUEC U30JIAIUN, IMTOAACPIKKA MOIMYJIAPHBIX ITIPOTOKOJIOB

U
U
U
U

Jarna3oH pabouux Temreparyp
OTHOCHUTEIIbHAS BIAXKHOCTh BO3/1yXa
rapaHTUHHBIA CPOK CITYXKOBI

Mmacca, rabapuThbl

ObICTpOACHCTBHE),

OBICTpOACHCTBHE),



Otuer mo mabopaTopHOl paboTe MOKEH CoaepXaTb HOMEP M Ha3BaHUE
nabopaTopHOi paboTHI, I1eiab PabOTHI, CXEMbl MPUOOPOB W YCTAaHOBKHU (CKPHHIIIOT),
PE3yIbTaThI U BHIBO/IBI.

[lepeuenb 3aaHU ¥ BOMPOCOB JIS 3aIIUTHI Ja0OPATOPHOUN pabOThI

1. TlosicHUTE BO3MOXHOCTH MPOTpaMMHOT0 Komruiekca «MBTVY .

2. JlaiiTe xapakTepUCTHUKY mporenypam G(opMUpoBaHHS CTPyKTypHOil cxembl CAP wu ee
1apaMeTpoB;

3. THosicaure npouenypst padotsl B pesxkume MOAEJIMPOBAHUE.

4. Tlosicuure BIOOp METO/Ia ¥ TAPAMETPOB UHTETPUPOBAHHUSI.

5. TlosicHuTe BBIOOp BHIBOJA JAHHBIX pacueTa.

6. Kak ¢popmupyercs ctpykrypHas cxema CAP npocrelimeid Moaen SJHePreTUIecKoro y3ia?

7. JaiiTe XxapakTepUCTHUKy (OPBMHUPOBAHHUIO HHEPIETUYECKOTO y3Jla, ONHCHIBAEMOTO B
MIEPEMEHHBIX «BXOJI-BBIXOJ».

8. Kak onpenensercs ycroiiunBocts CAP npsMbIM MOJETUPOBAaHHEM TEPEXOIHBIX MPOLIECCOB?

9. Kaxkue xapakrepuctuku yctonunBoctu CAP npu nojave ynpapisitomero BO3aeicTBus?

10. Kakue xapakrepuctuku yctounBocTi CAP mpu momade BO3MYIIAIONMIETO BO3ACHCTBUSA?

Jis 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 IKadaM TeIeMEXaHUKH.
2. Tlosicaute mKadbl aBTOMATHKH.
3. Kakwue mapamerpsl nkadoB aBTOMATHKHU U YIIPaBIECHUSA?

[Ipumep TecToB:
1. ®ynkuuu u 3agaun SCADA-nakera
[l 0OpaboTKa JaHHBIX B PEXKHUME PEaTbHOTO BPEMEHH
[l oOMeH JaHHBIMH C Pa3IUYHBIX YCTPOMCTB CBA3H C OOBEKTOM YIIPABICHUS
[ peamuzamus SCADA HMI — genoBeko-marmHHOrO MHTEpdEiica ¢ 0ToOpakeHneM HHGOPMALIUH
Ha [IK nnm onepaTtopckux naHesnsax
[] Bo3zaeiicTBHE Ha OOBEKT YIpaBICHHS yTeM H3MEHEHHS TI0Ja4l MAaTePUALHBIX TApaMETPOB
L] peanu3anusi CMCTEMHOI KOMITbIOTEpHO# rporpamMmbl APM oneparopa
[] u3MepeHHe TEKYIIUX 3HAUCHHUI TAPAMETPOB TEXHOJIOTHYECKOTO Mpolecca
L] Bo3zmelicTBHE Ha OOBEKT YIPABICHUS ITyTEM H3MEHEHHS DHEPIETUIECKUX TapaMETPOB

2. Cocrasubie yactu ACYTII, Bxoasiiue B 30Hy 00CTyKUBaHUS CTPYKTYPHOTO MOIpa3AeTICHUS
ACVYTII

L] IITK, noneBoe ob6opynoBanre ACYTII, muHuM CBSI3H, MOMELICHHUS, 3aKPEIUICHHBIC 3a TIEPCOHAIOM
ACVYTII

(] TUHUM CBS3M B YaCTH AJIEKTPOTEXHUIECKOTO 000PYIOBAHHS

[] KOHICHCAIMOHHBIEC U YPABHUTEIbHBIE COCYIbI

[J mnepBUYHBIC 3alOpPHBIC OpPTraHbl HA MMITYJIbCHBIX JIMHUSX CPEJICTB M3MEPCHUH, aBTOMAaTH3allUuU
TEXHOJIOTHYECKUX 3aITUT, OJJOKUPOBOK

L] HemocpencTBEHHO 3amopHbIe opranbl UM



3ona obcmyxuBanus CI130.

3. CocraBnsbie yactu ACYTII, Bxoasiue B 30Hy 00CITYKUBaHUSI CTPYKTYPHOTO MOIpa3IeICHHS 110
anekTpoodopynoBanuto (CI120)

[0  momeBoe oOOpymOBaHWE, JUHUM CBSI3M B YaCTH 3JICKTPOTEXHHUYECKOTO 00OPYIOBaHUS,
3akperuieHHbIe 32 CI1D0 nomenienus, B KOTOPHIX pazmenieHo obopynoanue ACYTII

1 mporpammuo-Texuuueckuii komiuiekce (ITTK)

[l mnoneBoe obopynoBanue ACYTII, nuHUU CBS3M, MOMEIIEHHS, 3aKPEIUICHHBIC 32 MEPCOHAIOM
ACYTII

[] KOH/IEHCAIMOHHBIC U YPABHUTEIBHBIC COCYIbI

(] HemocpeaCcTBEHHO 3anopHbie opranbl UM

4. Bupl 1epuoAndecKoro TEXHHUECKOr0 0OCTYKUBAHHS YCTAHOBJICHBI JIJIs1 yCTPOUCTB P3A
HanpspkenueM 0,4-750 kB

U IpoBEepKa MpU HOBOM BKIIOUEHUHM (HANagKa), MEpPBbIM MPOPHUIAKTUYECKUN KOHTPOIIb,
poQUIAKTUIESCKUIT KOHTPOITh

L] mpoduinakTuyeckoe BOCCTAHOBJIICHUE (PEMOHT), TEXHUYECKOE OOCITYKHBAHHE I MPOIJICHHS
CpOKa CIIyXObl, TEXHHUYECKUH KOHTPOJIb

TECTOBBIN KOHTPOJIb, OIPOOOBAHUE, TEXHUUECKHUI OCMOTP

yoopka

Jerazarus

IIPO3BOHKA

Jeaspanus

oooOnd

5. Llens TexHUUYECKOTO OOCITYKUBAHUS B [IEPUOJI HOPMAIIbHON AKCILTyaTallMy (MEXAY IBYMs
BOCCTaHOBJIEHUsIMH) ycTpoiicTB P3A Hanpskenuewm 0,4-750 kB

[l BbIsIBICHHWE W yCTpaHEHWE BOZHUKIIMX OTKAa30B M U3MEHEHHI MapaMeTPOB YCTPOWCTBA C LIENBIO
MIPEIOTBPALLEHHUS BO3MOXKHBIX OTKa30B (PYHKIIMOHUPOBAHUS

L] ompeneneHne COOTBETCTBUS KBATH(PUKAIMH IEPCOHATA

L] ompeneneHre HECOOTBETCTBUS KBATU(HKAIINH ITEPCOHAIA

L] ycraHOBiIEeHHE HapYIICHUH MPaBUII OXPaHbI TPyaa

[l ycraHOBJIEHHE HAPYIICHUI OMJIATHI TPYIa

6. Ananoroserii curaan Beoja B [ITK ACYTII noacrannuii (I1C)

L] mepemennsblii Tok 1 A u 5 A, nepemennoe Hanpspxenue: 57,7 B u 100 B, 230 B u 400 B, Toka 4-20
MA ¥ HanpsKeHHs ocTosHHOro Toka 0-10 B

yacTtoTHBIN curdai 2000-4000 '

HaTypaJIbHbIE CUTHAJIbI TEpMOIIpeoOpa3oBarTeseil CONpOTUBICHUS

curnan HART

Tok 0 — 10 MA

o000

7. Nuckpetnbrit curaain Beojia B [ITK ACYTII noacranmuit (I1C)

24 B nnu 220 B noctossHHOTO (BBIIPAMIIEHHOT0) TOKa, 230 B nepemenHoro Toka yactors! 50 I'g
yacToTHbIN curHan 2000-4000 I'g

HaTypaJbHbIe CUTHAJIBI TEPMONPe0oOpa3oBaTesiell CONPOTUBICHUS

curnan HART

Tok 0 — 10 MA

Oooodnd

8. Hudposoii curnan seoaa B [IITK ACYTII noacranumii (I1C)

L] wunrepdeiicer pusmueckoro ypous IEEE 802.3 Ethernet («BuTas mapa» W/WINM ONTHYECKOES
BoJIOKHO) u/uiu RS-485 (EIA/TIA-485-A)

] gacrorasiit curaan 2000-4000 '

[J HarypasibHbIC CUTHAJIBI TEPMOINPEOOPA30BATEIICH CONMPOTUBICHUS



L] nanpspkenue -1...0...+1 B
[J ok 0— 10 MA

9. TpeboBanus nnpeaAbABIIAEMbIe K YCTpoicTBaM cBsizu ¢ 00bekToM (Y CO), HCTO0Ib3yeMbIM B COCTaBe
[ITK ACYTII T2OC

[J VCO - cOBOKYITHOCTb MOJIyJIEH, 00ECTIEYMBAIOIINX COMPSDKEHHUE C TaTYUKAMU, HCIIOTHUTESIbHBIMU
MEXaHU3MaMU U JIPYTUMH YCTPOUCTBAMU

[J YCO — MoryT BKJIIOYATh CIEIHATH3MPOBAHHBIC HHTEIICKTYaTIbHbIC MOIYIIN

[J YCO — npencrapisier co00it KIIeMMHbBIE KOJIOIKH

1 YCO - npeacrasiser co00i 3KpaHUPOBAHHBIE KJICMMHBIE KOJIOIKH

L] YCO - npencrapisier co00il KPOCCOBBIHN MIKad

10. TpeGoBanus MO MOTrpeIHOCTH (HEONpeaeIeHHOCTH nHpopmarun) karanos Beoja (YCO) I[ITK
ACYTII TOC, nononHuTeNbHAs MOTPEIIHOCTH MPU BBOJE MH(OpMALIUN

L] ue 6omee 0,15% oT mkausl Ui yHU(PHUIMPOBAHHBIX CUTHAIOB TOKa W HampspkeHws, 0,2% ot
IIKAJIbI JAJI CATHAJIOB OT TEPMOIIap U TEPMOMETPOB COMPOTUBICHUN

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

L] paBHOe 2,5% OT HIKaJIbI TOKA M HATIPSKCHUS

L] ne Gosnee 1% OT mIKaJibl TOKA M HANPSDKEHUS

L] He O6onee 5% OT MIKaJIbl TOKA U HAMIPSHKCHUS

Otuer mo mnabopaTopHO¥l paboTe [OJDKEH COJepKaTh HOMEP U Ha3BaHUE
nabopaTopHON palOTHI, 1edb pabOThl, CXEMbl MPUOOPOB M YCTAHOBKHU (CKPHUHIIOT),
pe3yJbTaThl U BHIBOJIBI.

[lepedensb 3aaHUIl 1 BOIPOCOB JIJIs 3AIIUTHI JJAOOPATOPHOM pabOTHI
1. Kak npeobpazoBars matrematuueckoro omnucanusi CAP B cpene [IK «MBTVY»?
2. [Tosicaute hopMynupoBaHUE 3a7a4 OUEPEIHOTO JOMOJHUTEIBHOT O 3a1aHus B cpene «MBTVY».
3. Coznanue "napamnensHoit" CAP B Bune HoBoit CyOMopemnu.
4. 3ananue napamerpoB CAP yepe3 mexaHusM [ 1100anbHBIX TapaMeTPOB.
5. ®opmupoBaHUE YpaBHEHUM TUHAMUKH C Hcnionb3oBaHueM «HoBoro» Gioka.
6.Co3nanne ypaBHeHUs: 1MHaMUKU CAP B IepeMEHHBIX BXOZ-BBIXOI.
7. Kak popmupyrorcs ypaBuenus juHamuku CAP B mepeMeHHBIX COCTOSTHUSI.
8. Kak peannsyercs npoBoiHas nepegaya JaHHbIX ?
9. lMosicuute peanu3zaiuio 0€CIPOBOIHON Mepeaada JaHHbIX.
10. Onummure kpatko npoueaypsl padotsl B [IK "MBTVY"

st Tekymero kourpoias TK3:

[IpakTuyeckoe 3ansitue 1:
Kakue MeToapl HCKITFOUEeHHUS JIOKHOTO cpabaThIBaHUS 3aIIUTHI 3HaeTe?
CtpykTypa 0TKa30B 0a30BBIX apXUTEKTYpP CUCTEM O€30MacCHOCTH.
[TosicauTe apxutektypy 1ool (oauH U3 0OHOTO) CUCTEM OE30MAaCHOCTH.
JlaliTe XapakTepucTUKy apxXutektype 1002 (oauH U3 ABYX) CUCTEM OE30MaCHOCTH.
N300pasute rpaduyeckun apxutekTypy 1oo2 (omMH W3 JABYX) CHCTEM
0€30IacCHOCTH.

6. TlosicHuTe apxuTeKTYypy 2002 (71Ba U3 IBYX) CUCTEM O€30I1MaCHOCTH.

7. V300pa3zute rpaduyecku apxXuTekTypy 2002 (1Ba U3 JBYX) CUCTEM O€30MaCHOCTH.

8. IloscHuTe apXuTeKTypy 2003 (11Ba U3 TPEX) CUCTEM OE30MACHOCTH.

9. M3oOpasute rpadguyecku apXuTeKTypy 2003 (IBa U3 Tpex) CUCTEM 0€30MacHOCTH.

abrwnE



10. PacmmpeHHbIe apXUTEKTYPhl IPOMBIIIIEHHBIX CUCTEM 0€30MaCHOCTH.

[IpakTuueckoe 3ansTue 2:

1. Kakue MeTonbl B3PHIBO3AIIUTHI TEXHOJOTMYECKOTO, a TaKXKe «IOJIEBOI0»
o6opynoBanusi ACYTII el 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 «I[lorpyxenune B macio (EX 0)»
Oxapakrepu3yiTe 3alIUTy BUAa «3arnoaTHeHreM mopommkoM (Ex q)»
B gem 3axmrouaeTcs 3amuta Buaa «EX e» (MOBBITIICHHAS HAACKHOCTD)?
. JlaiiTe XapakTepucTHKy 3amuTe «VckpoOe3onacHas snexkrpudeckas memb (EX i)»
10 Kax MapkupyeTtcst B3pbIBO3ANTUIIIEHHOE 3JIEKTPOOOOpY10BaHKE?

CoNoOk~WDN

[Ipumep TecToB:

1. Ycranosure B3PBIBOOIIACHBIC 30HBI B TOPAAKE CHUXKCHUA OITACHOCTU

1): Boubl 0 (30HbI Kidacca B-1) - 30HBI, pacnosoKeHHbIC B TOMEIIECHUSIX, B KOTOPBIX BBIACISIOTCS
rOprouure ras3bl WM Napsl JerkoBociuiaMenstonumxcs xxuakocreit (JIBXK), oOpasyromnue ¢ Bo3gyxom
B3pbIBoonacHsle cmecu (BOC) npu HOpMaNIbHBIX PEKUMax padOThI

2): 3oubl 1 (30HBI Kiacca B-la), pacrmonoxeHHbIe B MOMEIICHUSIX, B KOTOPBIX MPU HOPMAIIbHOM
skcrryataiun BOC (He3aBUCMMO OT HMKHEIO KOHUEHTPALMOHHOI'O Npejesia BOCIIAMEHEHUSs)
BO3yXOM He 00pa3yroTCs, a BO3MOXHBI TOJIBKO B pe3yJbTaTe aBapuil MJIM HEUCIPaBHOCTEH

3): 3owsl 2 (30HbI Ki1acca B-10, 30HbI Ki1acca B-Ir), pacmoiokeHHbIe B TOMEHICHUSIX, B KOTOPBIX MTPH
HopMalbHOM 3kcmuryaTtanind BOC ¢ Bo3yxoM He 00pa3yloTcsi, @ BO3SMOXKHBI TOJIBKO B PE3yJbTaTe
aBapuil WIM HEUCIPABHOCTEN

2. YCcTaHOBHTE B3PBIBOOITIACHBIC 30HBI B TOPAAKE BO3PACTAHUA OITACHOCTH

1): 3onsi 2 (30HbI Kiacca B-10, 30HbI kitacca B-Ir), pacmnonoxkeHHbIe B TOMEIIEHHUSX, B KOTOPBIX IPU
HopMalbHOM 3kcmryaTanind BOC ¢ Bo3ayxoM He 00pa3yloTcsi, @ BO3MOXKHBI TOJIBKO B PE3yJbTaTe
aBapuil WIM HEUCIPABHOCTEN

2): 3oubl 1 (30HBI Kiacca B-la), pacrmonoxeHHbIC B MOMEIICHUSIX, B KOTOPBIX MPU HOPMAIBHOM
skcrryataiun BOC (He3aBUCMMO OT HMIKHETO KOHUEHTPALlMOHHOIO Npejesia BOCIIaMEHEHUSs)
BO3yXOM HE 00pa3yroTCsl, @ BO3MOXKHBI TOJIBKO B pe3yJIbTaTe aBapuil UM HEUCIIPAaBHOCTEH

3): 3oubl 0 (30HBI Kiacca B-1) - 30HBI, pacmonoKeHHbIC B MMOMEIICHUAX, B KOTOPBIX BBIICIISIOTCS
rOproumre ras3bl WM Napsl JerkoBociuiaMenstonmxcs xxuakocreit (JIBXK), oOpasyromiye ¢ Bo3gyxom
B3pbIBoonacHble cmecH (BOC) npu HOpMaNbHBIX peKUMax pabOThI

3. YcraHoBuTE B3pBIBOOIIACHBIE 30HBI B TOPSJIKE BO3pacTaHusi omacHocTu cornacHo CraHnapra
EBpomneiickoro cooOmiectBa st cMecel BO3AyXa C MEJIKOJUCIIEPCUOHHBIMHU TBEPJIbIMU TOPIOUYUMHU
BenectBamu (B Poccuu cornmacHo "IIYD" - kinaccoB )

1): 3ousl 22 (30HbI Ki1acca B-11a), pacmnonoxeHHbIe B TOMEIIECHHUSX, B KOTOPBIX OMACHBIC COCTOSHHSI,
yKa3zaHHbIe JUIs 30H kinacca B-II, He umeror mecta npu HOpManbHOM DKCIUTyaTallMH, a BO3MOXKHBI
TOJIBKO B PE3YJIBTATE aBapHUil WM HEUCIIPABHOCTEN

2): 3onbl 21 (3ombl Kiacca B-II), pacrosiokeHHBIE B TOMEIICHHUSX, B KOTOPBIX BBIICISIOTCS
MEepPEeXO/IAle BO B3BEIIEHHOE COCTOSHUE TOpIoYMe TMbUIM WIM BOJIOKHA, oOOpasyrolue
B3PBIBOOIIACHBIE CMECH MPU HOPMAIBbHBIX PEXHMaX paboThI

3): 3ombl 20, pACHOJOXKCHHBIE B TMOMECIICHHUSIX, B KOTOPBIX IOCTOSHHO IPUCYTCTBYET
B3pBIBOOIIAacHasi razoobpasHas armocdepa B (opme oOnaka MBUIM U B KOTOPBIX IBUIb MOXKET
HaKaIUTMBAThCS U 00pa30BBIBATH CIIOW HEONPEASITMMON UITH YPE3MEPHON TOJIIITUHBI



4. YcraHOBHTE B3PBIBOOTACHBIC 30HBI B TIOPSJIKE CHIDKEHHs OIMacHOCTH cornacHo CraHmapra
EBpomneiickoro cooOmiectBa st cMeceld BO3AyXa C MEJIKOJUCIIEPCHOHHBIME TBEPABIMH TOPIOYUMHU
BemtectBamu (B Poccun cormacuo "IIY3D" - kinaccoB )

1): 3onbl 20, pacHojOXCHHbIE B TOMCIICHHUSIX, B KOTOPBIX IOCTOSHHO TMPUCYTCTBYET
B3pbIBOOMAcHas Ta3oobOpa3Has atMocdepa B (opme obOaka MbUIM U B KOTOPBIX MbUIb MOKET
HAKaIUIMBATHCS U 00PAa30BBIBATH CIIOW HEOIIPEISIMMON MIIA YPE3MEPHON TOIIMHBI

2): 3omubl 21 (3ombl kiacca B-II), pacmosioskeHHbIE B IOMEIIEHHSAX, B KOTOPBIX BBIACIIAIOTCS
[IEPEXOAIME BO B3BELIEHHOE COCTOSHUE TOpPIOYME TMBbUIM WM BOJIOKHA, O0pasyrolme
B3pPBIBOOIIACHBIE CMECH NPU HOPMAIBHBIX PEKHUMaX paObOThI

3): 3onbr 22 (30HbI Ki1acca B-11a), pacmnosioskeHHbIE B TOMEIIEHHSIX, B KOTOPBIX OMACHBIC COCTOSIHHS,
yKa3aHHbIe 1J1s 30H kiacca B-II, He umeroT Mecta npu HOpMaJIbHOM 3KCILTyaTallud, a BO3MOXKHBI
TOJIBKO B PE3YyJIbTAaTe aBAPUN UM HEUCIIPABHOCTEMN

5. OT™MeThTE NpaBUIIbHBINA OTBET

CucreMmsl QJICKTPOIIUTAHUSA HpI/I60pOB H CpCACTB aBTOMATHU3allM MOI'YyT HMCETH CJICAYIOUINE BUJbI
3alUThI

3aIUTa OT ePerpy3KH

3alMTa OT KOPOTKOTO 3aMbIKaHUS

3ammra ot "mypaka'

3alMTa OT yJapa MOJIHUU

3aIUTa OT 3eMJICTPSICEHUS

3alUTa OT BBICOKUX TEMIIEPATYP

3alIUTa OT HECAHKIIMOHUPOBAHHOTO AOCTYIA

Oooodgg

6. OT™MeThTe MPaBHIIBHBIN OTBET

B kauectBe ammapara 3aliuThl JUISl CUCTEM 3JIEKTPONUTAHHUS NPUOOpPOB M CPEACTB aBTOMAaTU3ALUU
MOT'YT UCITIOJIb30BaThCSA

IIJIaBKasi BCTaBKa

aBTOMAaTUYECKHUN BBIKJIFOYATEIIb

KOPOTKO3aMBIKATEIb

OBICTPOJCHCTBYIOIINI IPEAOXPAaHUTENbHBIHN KilanaH

HEAaBTOMAaTUYECKHUI BBIKJIFOYATEIb

TOPMO3 C DJIEKTPOMAarHUTHBIM IIPUBOIOM

ooogogg

7. OT™MeThTe NMpaBUIbHBIN OTBET

Br10op ceuenuii mpoBo10B U KU Kabenen

[Ipu BbIOOpE ceueHus] MPOBOJOB U KM Kabesel 1eneil ynpaBieHUs, CUTHAJIW3ALUU, U3MEPEHUs U
MIUTaHUS HE YUUTHIBACTCS

JIOITyCTHMBIE TOKOBBIE HATPY3KH

NIOTEPU HANPSKEHUS

MEXaHUYeCcKas MPOYHOCTh

4acTOTa IEPEMEHHOIO HAIIPSKEHUS

(daza mepeMeHHOT0 HaIPSHKEHUS

KJIACC B3PBIBOOIIACHOCTH 30HBI ITPOKJIAJAKU

Ooooggg

8. OTMeThTe MpaBUIILHBIN OTBET. BbIOOp MpoBOOB U Kabenei

W3onsaums, 3amuTHBIE OOOJIOYKM W HapyKHble TIOKPOBBI  IPOBOAOB M Kabened JoJKHA
COOTBETCTBOBATh

[l cneumanbHBIM TpeOOBAaHHSM, CBSI3AaHHBIM C OCOOCHHOCTSIMH aBTOMAaTH3MPYEMOTO OOBEKTa

(Hampumep, BBICOKMM TEMIIEpaTypam)

L] ¢yHKIIMU KOHTYpa aBTOMaTH3aIMK (KOHTPOJISI, CUTHAJIN3AIIUH, PETYJIMPOBAHUS U T.11.)

[] KIMMaTHYECKOMY CE30HY

(] amMUHHCTPaTHUBHOMY PEKUMY MPEIIPUATHS

L1 ¢opme cOOCTBEHHOCTH TPEAPHSITHS



[J mapameTrpaM 3JIEKTPUYCCKOM IIeTTH
L] ycloBUAM OKpYIKArOIIEH Cpeibl U MPUHATOMY CIIOCOOY BBITIOJIHEHHS JICKTPOIIPOBOIKH

9. OT™MeThTE MPaBUIIbHBIA OTBET

W3omsmus, 3amuTHeIe 000JI0UYKH M HApYKHBIA TOKPOB MTPOBOOB U Kabeneit
HyneBble NpoBOJHUKH B CUCTEMAX JIEKTPOIUTAHUS
(] IODKHBI MMETh W3OJISIINIO, PABHOIICHHYIO H30JISIUH (Da3HBIX TPOBOIHUKOB
L] MOMKHBI MMETh U3OJISIIUIO, PABHYIO TBOWHON M30JSMH (ha3HBIX POBOJIHUKOB
(] momyckaroTcs MPOKIIAAbIBATh 0€3 H30ISIUH
L] DOKHBI MMETh U30JISILUIO, PABHYIO MTOJIOBUHE U30JISIMU (PAa3HBIX IPOBOJHUKOB

10. OT™meThTe paBUIBHBINA OTBET

CranmoHapHO YCTaHOBIICHHBIE B TIOXKAaPOOMACHBIX 30HAX NPHOOPHI M CPEACTBA aBTOMATH3AIIWH,
HCKPSIIIIHE 110 YCTOBUSAM PaOOTHI, IJIs TTOXKapOOIaCHOM 30HbI KJlacca

[ TI-II momKHBI UMETH CTeNeHb 3auThl IP54, 11 Apyrux noxkapoonacHsIX 30H - 1P44

L] TI-II moymKHBI UMETh CTeneHb 3amuThl [P44, 11 ipyrux moxapoonacHsix 30H - |IP54

[ TI-II gomKHBI UMETH CTENeHb 3auThl [P64, 11 Apyrux moxapoonacHsix 30H - 1P44

L] TI-II moymKHBI UMETh CTeNeHb 3aiuThl [P66, 11 Ipyrux moxapoonacHsIx 30H - P44

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. Tlosicaute ocHOBHBIE MpOIeaAypbl paboThl B peskume AHAJIN3,

2. OxapaxTepu3syiTe MOArOTOBKY CTpyKTypHOH cxembl CAP ms pacuera AOUX.

3. PackpoiiTe pacdyer u nmocrpoeHue rpaQuKoB aMILIUTYAHO-(Aa30BbIX YAaCTOTHBIX XapaKTEPUCTHK
(JTAX).

4. PackpoiiTe pacdeT U MOCTpOEHUE IpaMKOB aMILIUTYAHO-(PA30BbIX YACTOTHBIX XapaKTEPUCTHK
OUX.

5. Tlosicuute pacuet u noctpoeHue rogorpada HalikBucra

6. JaiiTe XapaKTEpHUCTHKY- aHAJIM3y YCTOWYMBOCTH 3aMKHYTOH CAP mo amMmimTyaHo-(pa3oBbBIM
YaCTOTHBIM XapaKTepUCTHKaM pa3oMkHyTon CAP.

7. JlaliTe XxapakTepUCTUKY- aHAIU3y ycToWuuBOCTH 3aMKHYyTOH CAP, ncnons3ys rpaduk romorpad
HaiikBucta nnm oHoBpeMeHHOe paccmoTpenue rpadukos JIAX u ®UYX

8. TlosicHuTe aHamM3 YCTOHYMBOCTH pa3OMKHYTHIX W 3aMKHYTBIX CAP ¢ wmcmons3oBaHueM
4aCTOTHOIO Kpurepus Muxaimnosa.

9. Packpoiite pacduet K03 PUIMCHTOB, TIOIIOCOB U HYJICH TIepeaTOIHBIX (QYHKITUI U OlpeelieHUue
YCTOMUYMBOCTH 110 TeopeMaM JIsrmyHoBa (110 1MoItocaM MITH 110 COOCTBEHHBIM UHUCIIaM).

10. Kak mpoBomutcs aHanm3 ycroiunmBoctH CAP ¢ WCHONB30BaHMEM YacTOTHBIX KPHTEPHEB
(xputepun HaiikBucra u MuxaiinoBa) u no teopemam JlsmyHoBa (1o mHoJrOcaM) € MOCIETYIOLICH
Koppekuuen nmapamerpos 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?
Knaccudukanus npeamMeToB 3alUThl U 00bEKTOB OXPaHBbI.
[TosicHuTe TPUHIIMIBI U METOJIMKA MPOBEACHUS IKCIIEPTU3bI MPOEKTAa YCTAHOBKHU
MOKaPHOM CUTHATU3ALIMH.

s w



5. Kak omnenmBaercss BpeMsi OOHAapyKEHHS T0Kapa JBIMOBBIMHU TOKAPHBIMU
M3BEIIATEIISIMU.

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

W3BemaTenn oxpaHHbIC, TPEBOKHON CHTHATH3AIIH.

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

10 Haznauenue, cocrap u kinaccudukarus CKY /]

© o~

[IpakTrueckoe 3ansTHe 2:

1. OxapakrepusyiiTe HOpMAaTUBHBIC TOKYMEHTHI, PETJIAMCHTHPYIOITUE PUMEHCHHE,
MPOCKTUPOBAHWE ¥ TMPUEMKY B OKCIUIyaTallMI0 CHUCTEM IMPOTHBOABAPUMHON
CUTHAJTA3AITIH.

Jaiite knaccudukauio HapyIIUTENe U MOTEHI[MAIbHBIX YIPO3 0€30MaCHOCTH.
3. [losicHuTe CTPYKTYPY KOMIUIEKCHON CUCTEMBI O€30MTaCHOCTH.

4. HazoBuTe o0lIMe MPUHIIUIIBI TOCTPOEHUS CUCTEM O€30MaCHOCTH.

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

6. OxapakTepusyiite yciaoBus GyHKIIMOHUPOBAHUS CUCTEM O€30MacHOCTH.

7
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. IlosicHuTE KM3HEHHBIN [IUKI CUCTEM OE30M1aCHOCTH.
. JlaliTe XapakTepUCTUKY IIPOLEAYPE MPOCKTUPOBAHUS CUCTEM O€30IaCHOCTH.
. Kak BrIOMpaercs cocraBa 000pyA0BaHUs Ui CUCTEMBI O€30IIACHOCTH ?
10. Packpoiite Metoabl OIEHKH 3((PEeKTHBHOCTH (DYHKIMOHHUPOBAHUS CHCTEM
0€30MacHOCTH.

[Ipumep TecToB:
1. BeposiTHbIE MPUUMHBI aBAPUHHBIX CUTYAIMil IPU OTCYTCTBUU aHAJIOIOBOT'O CUTHAIa Ha
MHEMOKaJIpe (B XKypHaje cOObITUI)
(] oTka3 mepBUYHOrO M3MepuTeabHOro mpeodpazoBareis (MII), oTcyTcTBHE HANpSIKEHUS] MTHTAHUS
4181
[ wapymenue muauu ceszu ULl ¢ YCO, otka3 YCO, neucnpasrocts [ITK ACYTII
L] oTka3 mporpaMMHOro o0ecrie4eHusI MOHUTOPA
L] orka3 Gyioka nutanus APM
[l KOpOTKOE 3aMBbIKaHUE Ha 3EMJII0 CHCTEMBI €INHOTO BPEMEHHU

2.BeposiTHBIE IPUYMHBI aBAPUHHBIX CUTYAIMH IPU OTCYTCTBUH aHAJIOTOBOI'O CUTHAJIA HA MHEMOKAJIpe
(B 3)xypHase coObITHI)

[l oTka3 mepBUYHOrO M3MepuTeabHOro mnpeodpazosarens (MII), orcyrcTBre HanpsyKEHUsS] MTHTAHUS
4181

L] nmapymenue muauu cBsizu UII ¢ YCO, otkaz YCO, neucnpasaocts [ITK ACYTII

[] oTka3 mporpaMMHOro 00ecreYeHus MOHUTOPA

L] orka3 Gioka nuranus APM

[] KOpOTKOE 3aMbIKaHUE HA 3eMJII0 CHCTEMBbI €IMHOTO BPEMEHHU

3. MeTrponorndeckre XapakTepUCTHKH W3MepHuTeNnbHbIX KaHaoB (MK) cructem nmpoTuBoaBapuitHOM
3aLUTBI ONPEIEIIAIOTCS

U KJIJACCOM TOYHOCTH (OCHOBHOM TMOTpPEIIHOCTH) MHOTOQYHKIIMOHAIBHBIX H3MEPUTEIbHBIX
npeodpasosareneit (MUII) (tepmunanoB ACYTII), conpoTHUBIEHHEM U HATPY3KOM BTOPUYHBIX LIETICH
OT TPaHC(POPMATOPOB TOKA U TPAHCHOPMATOPOB HAMIPSKEHUS 10 U3MEPUTENIBHBIX peodpazoBaTeseit
L] romom M3roTOBJICHUS H3MEPUTEIBHBIX peoOpa3oBareinei



[J wHTepBaIOM MOBEPKH M3MEPUTEIBHBIX ITPeoOpa3oBareie
L] meHo# u3MEepUTEIbHBIX MPeodpa3oBareei
[J mecTroparmonoxeHus: H3MEPUTEIIbHBIX IPeoOpa3oBareei

4. OTMeThTE IPABUIIBHBIA OTBET

Bapbeps! rckpo3amnuTsl B 1ersix BBojaa U BeiBoga nHbopmaruu ACY TII npegnazHaueHb

L] mi1st conpsiKeHUs 3JeKTPOOOOPYA0BaHUS, PACIIONIOKEHHOTO BO B3PHIBOOIIACHOM 30HE, C
AJIEKTPOOOOPYIOBAHUEM, YCTAHOBIEHHBIM BO B3pHIBOOE30MMACHOM 30HE, U CITYXaT B KAUeCTBE
pa3IeUTEIBHBIX JIEMEHTOB MEXKTY HCKPOOE30MaCHBIMHU M HCKPOOIIACHBIMH LETISIMU

(] st ralbBaHUYECKOTO pas3ieCHHs BXOJHBIX U BBIXOIHBIX CHTHAIOB

[J st HopMaIu3auy BXOIHOTO CUTHANA

(] my1st 3amUTHI 3JCKTPOOOOPYI0BAHHMS, TIOKIFOUYEHHOIO K U3MEPUTEIILHBIM M YIIPABIISIOIIUM LIEIIAM,
0T OPOCKOB TOKa, HABEJCHHBIX B PE3YJIbTATE Pa3Ps 0B MOITHHIA

5. OT™MeTbTE NpaBUIIbHBIA OTBET

Cuctembl AIEKTPONUTAHKS TPUOOPOB U CPEACTB aBTOMATU3AIMHI MOTYT UMETh CIIEYIOIINE BUIbI
3aIUATEI

3allMTa OT IEPETPYy3KU

3alIUTa OT KOPOTKOTO 3aMBbIKAHUS

3amura ot "aypaka"

3alMTa OT yJapa MOJHUU

3aIIUTa OT 3eMJICTPSICCHUS

3alUTa OT BEICOKUX TEMIIEPATYP

3alUTa OT HECAHKIIHOHUPOBAHHOTO I0CTYIA

OoooOoooo

6. OT™MeThTE MPABUIIbHBIA OTBET

B kagecTBe anmnapara 3aIiuThl AJ1s CUCTEM 3JIEKTPOIUTaHUS IPUOOPOB U CPEJICTB ABTOMATU3ALIUU
MOTYT UCITOJIB30BaThCS

IUIaBKasl BCTaBKa

ABTOMAaTUYECKHUN BBIKJIFOYATEIb

KOPOTKO3aMbIKATEIIb

OBICTPOACHCTBYIONINI PEJOXPAHUTENBHBIN KiIalaH

HEaBTOMATUYECKUI BBIKJIIOUATEIND

TOPMO3 C 3JIEKTPOMarHUTHBIM IIPUBOJIOM

7. Mexypusiit nepconan nexa ACYTII (TAW) nomkeH 10Kaau30BaTh WM YCTPAHUTh HEMCIIPAaBHOCTH
(] mcYe3HOBEHME HANPSDKCHUS TUTAHUS HA JICMEHTE YCTPONUCTBA

L] oTka3 cpeAcTB AUCTAIMOHHOTO YIPABICHUS

[l oTka3, ycTpaHEHHE KOTOPOTO MPOU3BOAUTCS 3aMEHOM JIe(heKTHOTO YCTPOCTBA pEe3EPBHBIM, B TOM
4HCIIE IUCIIIIEEB, IPUHTEPOB, KIIABUATYPbI

[  mpou3BOAWTH PEMOHTHBIC pabOThI C BMEIIATEIHLCTBOM B KOMMYTAIIMOHHYIO —ammaparypy
TexHoJIornueckux 3ammr (T3)

(] mpou3BOJAMTH PEMOHTHBIC PabOThI C BMEIIATEIHCTBOM B PEIICHHYIO annaparypy TEXHOJOTHYESCKUX
3anuT (T3)

(] BBIMOJHITE PEMOHTHBIC PAabOTHI C BMEIIATEILCTBOM B PENICHHO-KOMMYTAIMOHHYIO ammapaTrypy
TexHoJIornueckux 3ammr (T3)

OOoOoooo

8. Kputepusimu HOpMmanbHOU paboTsl aBTOperynaropa (ACP) mpu cTaOUIBHOM TEXHOJIOTHYECKOM
mporiecce SBISIOTCS:

L] ycroituuBas pabora ACP B cTallMOHAPHOM PEIKUME

D MMPaBUJIBHOCTDH OTpa6OTKI/I ABTOMATUYCCKNM PETYIATOPOM IIPU OTKIIOHCHUAX PETYyINPYEMOTO
nmapamMeTpa U UISMCHCHUU 3a/IaHUA 3aJaTYUKOM

[] orcyrcrBHe yacThiX (He OoJiee 6 BKJI/MUH) 3HAKOIIEPEMEHHBIX BKIFOYEHUH PEryIsaTopa



[J  HEBO3MOXHOCTh TMOJJICPKAHHUS TEKYILEro 3HAYCHUS PEryJMpyeMOro IapaMerpa COTJIACHO
3aJIaHUIO0

[J gacteie (6osiee 6 BKJI/MUH) 3HAKOIICPEMCHHBIX BKIIOUYCHUH peryasTopa

[ meycroituuBas padora ACP B cTalimOHaAPHOM PEKUME

9. JleiictBus nexypHoro nepconana nexa TAU (ACYTII) B aBapuitHOW CUTyariu, yrpoKaroIMeH Win
COMPOBOXKAAIONICICS OTKIIOYEHUEM TeII0dHepreTuueckoro obopyaosanus (T20)

] mpekpaTuTh BCE PEMOHTHBIE U HajaJ04HbIe paOboTHI B 1emsix ycrpoicts ACYTII

[J deTko M He3aMeUIMTEIBPHO BBIMOJIHITH yKa3aHus HauajdbHuka cMeHbl (HC) anmexTpocTtaHiiuu u
OIIepaTUBHOTO MEePCOHAIA TEXHOJIOTHYECKOro exa

[J HeMemsIeHHO MPUHSTh MEPhI K BOCCTAHOBJICHUIO CHCTEMbI TIPU COOE BBIUUCIIUTEIILHON TEXHUKU

[J 10J70KHUTh O MPOJIOHKEHHH PEMOHTHBIX paboT

[J 10JI0KUTH O MPOIOHKEHUH HAJIAI0OUHBIX padoT

L] He mpeanpuHUMAaTh HUKAKUX JCHCTBHM

10. HetictBusa nexypHoro nepconana nexa TAU (ACYTII) npu ncye3HOBEHUHN HANPSHKEHUS MUTAHUS
Ha yCTPOMCTBAX

L] ompenenuTh OTKIIOYHMBIIUICS YYacTOK, IMOCJIE YCTPAHCHHs HEHCIIPABHOCTH BKIIIOUUTH paHEe
OTKJIIOYMBIIUINCS aBTOMAT MUTAHUA B padoTy

L] mpu ucye3HoBeHUM HamnpspkeHus nutanus B mkady [ITK HemMeqyieHHO MPUCTYUTh K YCTPAHEHUIO
MPUYMH UCUYE3HOBEHUS HANPSHKEHUS U BOCCTAHOBJICHHUIO MUTAHUS

[ mnpu MCUE3HOBCHHMM HAIPSDKECHHUS MUTAHUS HA TIEPBUYHOM MpeoOpas3oBarese (IaTdyuKke) MOUCK
HEHCIPABHOCTH U €€ YCTPAHEHUE BBITIOJIHUTD B COOTBETCTBUU C PETJIAMEHTOM

L] 1OJIOKUTH O HOPMAIBHOM XO/I€ MPOoIecca

[l 1070KUTh O HEBO3MOKHOCTH HAJIQIOYHBIX padOT

L] He mpeanpuHUMAaTh HUKAKUX JACHCTBUI

Otuer mo mnabopaTopHOl paboTe MODKEH CcoJepKaTh HOMEP U Ha3BaHHUE
nabopaTopHON pabOTHI, 1edb PabOTh, CXEMbl MPUOOPOB M YCTAHOBKH (CKPHHIIIOT),
PE3yNbTATHl U BEIBOJIBI.

[lepedensb 3aaHUil 1 BOMPOCOB JJI51 3AIUTHI JJAOOPATOPHOM PabOTHI
[TosicHuTe M3ydYeHHEe MaTEMaTHIECKOTO OIMMCAHUS TUHAMHUKH 0COOBIX IMHEHHBIX CHCTEM.
Kak u3yuaeTrcs MaTeMaTH4ecKoro OMUCaHus TMHAMUKNA HEJTMHEWHBIX CUCTEM?
Packpoiite n3yueHne MaTeMaTuuecKoro OMUCAHUS «UICATHBHOTO 3aIa3/IbIBAIOIIETO 3BEHAY.

4. TlosicHUTEe anMpPOKCHUMAIIUIO «HJI€aThbHOTO 3ala3/bIBAIONIEr0 3BeHa IIETbI0 MOCIeI0BATEIILHO
COCIMHEHHBIX «aIEepUOANYECKUX 3BEHBEB 1-T0 MOPSAKa.

5. Kak onpenensercs KpuTHUECKOE 3HAYCHHsI IOCTOSIHHOM 3ama3/IbIBaHUs?

6. TlosicHuTe aHAM3 BIVMSHHS BEJIMYUHBI MIOCTOSTHHOM 3alla3/IbIBaHMs Ha KA4eCTBO MEPEXOJIHBIX
npoiieccoB B JinHeHo CAP ¢ 3ana3gpiBaHueMm;

7. PackpoiiTe wu3ydeHHME MaTeMaTHYECKOW Mojenn OJioka «IIepeMEeHHOEe TPaHCIOPTHOE
3aras/IbIBaHUE».

8. TlosicHuTe WCCleaoBaHUE TEPEXOTHBIX TPOIECCOB B M3BECTHBIX JTMHAMHUYCCKHX 3a7adax ¢
MCIOJIb30BAaHUEM METOJIOB CTPYKTYPHOTO MOJICTHPOBAHHUSI.

9. PackpoiiTe ucciieJ0BaHNEe TTOBEICHUS HEJIMHEWHBIX CUCTEM BO BPEMEHHOW 00JIacTH.

10. IMosicHuTe HccnenoBaHue TOBEICHUS HEIMHEHHBIX CHCTEM Ha ()a30BOM IIIOCKOCTH.

wnh e

JJI1 IPOMEKYTOYHOM aTTeCTALMU:

Bomnpocsr:
1. Ponp [ucuMIIMHBI B MOATrOTOBKE CIELHMAIMCTA IO aBTOMATH3UPOBAHHBIM
cuctemam. Mictopusi pa3BUTHs aBTOMaTUKUA O€30MaCHOCTH.



2. OyHgamMeHTalbHble NPUHOMIBL ynpasieHus. OOpaTHass CBS3b B CHUCTEMax.
OcHOBHBIE IOHATUS TEOPHUH aBTOMaThueckoro ynpasieHus (TAY).

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

4. OnTumanbHOE yIpaBJIeHHE, TIOCTPOECHHUE CUCTEM ONTUMAIBHOTO YIIPABICHHUS.

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

6. W3meputenbHbIe TPUOOPHI.

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

8. atumku Temmneparypbl, KOHCTPYKILIHS, TPUHLIUII JEHCTBHUA.

9. DneKTpOHHBIM aBTOMATUYECKUH MOCT: Ha3HAUYE€HUE, OCHOBHBIE JIEMEHTHI, TPUHIIUTI
NEUCTBUSL.

10.21eKTpOoHHBI aBTOMAaTUYECKUI MOTEHIIMOMETP: Ha3HaYEHHE, OCHOBHBIE AJIEMEHTHI,
PUHIIUI ICHCTBUS.

11.Tepmonapsl: Ha3HAUYEHUE, BUbI, OCHOBHBIEC 3JIEMEHTBI, IPUHLIUII JEHCTBUS, 001aCTh
IPUMEHEHUS.

12.T"a30ananu3aropsl. HazHaueHne, OCHOBHBIE JIEMEHTBI, BUJIbl, IPUHLIUII IEUCTBHUA.
13.MHoOrotroueyHble MEKTPOHHBIE MOCTHI U MOTEHIMOMETPHL: Ha3HAUEHUE, MPUHIUI
AecTBUs, 00J1aCTh MPUMEHEHUS.

14. OneKTpoHHBIE MOTEHUUOMETPbl C WHIYKUMOHHOM HM3MEPUTENBHOU CXEMOI:
Ha3Ha4YeHUe, YCTPOUCTBO, 00IaCTh MPUMECHEHUSI.

15.Tepmometpsl conpotuBiieHus. KoHcTpykuus, padoTa, cxema MogKII0UEHUS.
16.Penelinbie 371eMEHTHI, PUHITATT ASHCTBUSA. AHAIOTO-IIMGPOBBIC TPeoOpa30BaTEIH.
17.0nT03/1eKTPOHHBIE 3JIEMEHTHI U YCTPOWCTBA aBTOMATUKU. MUKPOKOHTPOJIIEPHI.
18.TumoBble  W3MEpUTENbHBIE  MPeoO0pa3oBaTeTd U U3MEPHUTEIbHBIE  CXEMBI:
TEMIEpPaTypbl, JaBJIEHUs, pacxoaa, ypoBHA. Ilpubopsl aHanmu3za KadecTBa W
KOHLIEHTpaL1u.

19.Perynsaropsl u mporpaMmmupyemeie Jiorudeckue koutposuieps! (I1JIK).
20.ABTOMAaTH3MpPOBAaHHAs CHUCTEMAa YIPABJICHUS TEXHOJIOTMUYECKMMH MPOLECcCaMU
(ACVYTII).

21.TpexyposHeBas ctpykrypa ACYTIL. Bunsr obecrieuenuss ACYTII.

22.Craguu pazpabotku u npoexktupoBanus ACYTIIL.

23.ABTOMAaTU3UPOBAHHBIE CUCTEM KOMMEPUYECKOIO0 M TEXHUYECKOIO Yy4yeTa 3HEpPIruu
(ACKYD, ACTYD).

24 1lIxadbl TeneMeXaHUKH, ABTOMATUKYU U YIIPABJICHUS.

25.000pyoBaHue TMepellauyd JaHHBIX, JIMHUU CBs3U. KOHTpOJIbL W CHUTHAIM3AIUU
COCTOSIHUS 000PYI0BaHHUS.

26.ACYTII na 6a3e nporpammuo-Texuuaeckux komriekcoB (I1TK), apxurekrypa.
27.«IToneBoe» obopymoBanne ACVYTII, cpeactBa wu3MepeHHs, PETHUCTPATOPHl H
CUTHAJIM3ATOPBl TEXHOJIOTMYECKUX MAapaMETPOB, CUCTEMBbI KOHTPOJISI 3ara30BaHHOCTH,
KOHIEHTPALlMU PaCTBOPEHHBIX BEUIECTB B KUIKOCTSX, TApaMeTPOB BUOPALIUH.
28.Knaccudukanus ypoBas 6e3onacHoctd SIL. OcHOBHBIC 3a1auu M PYHKITUU CUCTEM
ITA3. O6wmue npuHuunel noctpoenus [TA3.



29.ApXUTEKTypa CHUCTEM O€30MacCHOCTH W WCKIIOYEHHS JIO)KHOTO CpabaThIBaHUS
3aIUTHI.

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
Harpy3KH U JIMHAMHUKY TI0Kapa.

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

33.UnTerpupoBaHHble CUCTEMBI MOXKapHOU Oe3zomacHocTu. HeanpecHsle, agpecHble H
a/IpECHO-aHAJIOTOBBIE CUCTEMBI TTOKAPHOU CUTHAITU3AIINH.

34.TloxkapHble U3BemIaTeNny, Kiaccudukamnms, XapakTepucTuku. OIlleHKa BpEeMEHH
oOHapyKeHHUsI 1T0Kapa U MPUHIUIIBI pa3MEILEHUs U3BeIaTeNeld Ha OObEKTE.
35.MeToapl TpOBEpPKUM pabOTOCIOCOOHOCTH TOXKapHbIX u3Bemarenei. IloxapHbie
npuemMHo-KoHTpoJsibHbIe Tpubopsl (IIIIKIT) um npubGopoB ympaBieHHS MOXKAPHBIX
(ITYTD).

36.ABTOMaTHUECKHE YCTaHOBKHM moxapoTyueHus (AVYII). YcraHoBku BOASHOrO H
NEHHOTO mMoXapoTymeHus. CHpUHKIEPHbIE W JPEHYEpPHBbIE YCTAHOBKU, WX BHJIBI,
CXEMBbI, TPUHITUI ICUCTBUS.

37.YcranoBku razoBoro mnoxaporymenus (YITIT), ¢ mnHeBMaTH4ecKuM W
AIIEKTPUIECKUM IyCKOM. OCHOBHBIE Ta30BbIE OTHETYIIAIINE COCTABHI MPUMEHSEMbIC B
AVITL

38.YcTaHOBKHM MOPOIIKOBOTO U a3P0O30JHHOTO MokapoTymieHus. CamocpadbaTbIBaroIne
OTHETYIIUTEIH.

39.CucteMbl OMOBEHICHUS U YIPABICHUS dBaKyallell JItoJIel TIpH MoKape 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 00BEKTOB.
PannoBoIHOBBIE M paiMOITydeBbIE CPEICTBA OOHAPYKEHHUSL.

42.0ntnueckue cpencrtBa ooHapykeHus (CO). AKTUBHBIE U TACCUBHBIC ONTHYECKUE
CO. Ceiicmuyeckue cpeicTBa OXpPaHHOW CUTHAIIM3AIUU.

43.KoMOMHUpPOBAHHBIE CpEACTBa OOHapykeHusd. HHTemieKTyaabHble  CHUCTEMBbI
oxpaHHOW curHam3anuu. Cuctembl KOHTpoJis u ynpasieHus goctynom (CKY).
CucTeMbl CUTHAITM3ALMN HAPYIICHUS TIEPUMETPOBOTO OTPAKICHUS.

44.Opranm3anusi Hag30pa 3a BHEAPEHHUEM W DKCIUTyaTallueld aBTOMAaTH3MPOBAHHBIX
cucteM Oe3omacHOocTH. J[MarHOCTWKA CHUCTEM aBTOMATHKH, CHTHAIM3AIMH W
yTpaBJICHUS MPOU3BOICTBEHHBIMH MIPOIIECCAMHU.

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

46.HopmatuBHbIE JOKYMEHTBI, pErjlaMEHTHPYIOIIME HaI30p 3a BHEIPEHHEM W
HKCIUTyaTalMeil CUCTEM 3alIUThl OOBEKTOB.
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