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1. Onucanme nmoka3zartejeil M KpUTepHeB OLEHNBAHMS HA Pa3IMYHBIX
Tanax ux (pOpMUPOBAHUSI, ONMMUCAHUE IIKAJI OLlEHUBAHUS
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Komnerenmus: OIIK-4 CrnocobGen obecrneunBaTh MPOBEICHHUE TEXHOJOTHMYECKOTo IMpoIecca,
UCIIOJIH30BaTh TEXHUYECKUE CPEJCTBA JJIsI KOHTPOJIS [TapaMeTPOB TEXHOJIOTMYECKOTO MpoIecca,

CBOMCTB CBIpbS M TOTOBOW TNPOAYKLHH, OCYHIECTBIATh HW3MEHEHHE I[apaMeTpoB
TEXHOJIOTMYECKOI0 ITPOLEcca P U3MEHEHUU CBOWCTB ChIPbs
na-1 OIIK-4|Cnabo 3Haet [TocpencrBeHHo  [3HaeT OCHOBBI Ha Bricokom
3Haer OCHOBBI|OCHOBHI TEOPUH  |3HAET OCHOBBI TEOpUU TMIEpeHoca |YpOBHE 3HAET
TEOpUU IepeHocallepeHoca TEOpUU MEPEHOCA |UMITYJIbCA, TEIIa |OCHOBBI TEOPUU
UMITyJIbCa, TEIUIa W|UMIIYJbCa, TEIUIa |UMITyJIbCa, TeIia |U MacChl; nepeHoca
Macchbl; TPUHIIHIBI[A MACCHI; 1 MaccChl; PUHIUITBL UMITyJIbCa, Teria
buznueckoro TIPUHIIMIIBI TIPUHIIMIIBI (busnueckoro U Macchl;
MOJIEJIUPOBAaHUS  |(PU3UUECKOTO ¢buznIecKoro MOJICTUPOBAHMS  [IPUHITHUITBI
XUMHKO- MOJICJTUPOBAHUS |MOJECIUPOBAHUS  [XMMHKO- buznueckoro
TEXHOJIOTHYECKUX |XMMHKO- XUMHUKO- TEXHOJOTHYECKHUX |MOJECIUPOBAHUS
MIPOIIECCOB; TEXHOJIOTHYECKHX [TEXHOJIOTUYECKUX |[TPOLIECCOB; XUMHKO-
OCHOBHBIE IIPOLIECCOB; IIPOLIECCOB; OCHOBHBIE TEXHOJOTMYECKHUX
ypaBHEHUS OCHOBHBIE OCHOBHBIE ypaBHEHUs MPOIIECCOB;
JIBUKCHHUS YpaBHECHUS ypaBHEHHS JIBYDKCHUS OCHOBHBIE
KUJKOCTEH; JIBUKCHUS JIBUKCHHUSI KUJKOCTEH; ypaBHEHHUS
OCHOBBI TEOPUH )KUJKOCTENH; KHUJIKOCTEH; OCHOBBI TEOPUHU  |IBIKCHHS
TEIUIONEPENau;  (OCHOBBI TEOPDHUHM |OCHOBBI TEOPUHM  [TEIUIONEPENAUM; |)KUIKOCTEM;
OCHOBBI TEOPUH|TEIJIONEPEeAauy; (TEIUIONEpeIaul; |OCHOBBI TEOPUU  |OCHOBBI TEOPUHU
Maccollepelayd  B|(OCHOBBI TEOPUU  |OCHOBBI TEOPHUM  |MAacCOIEpENadyy B |TEIIONEpeIadH;
cucTemMax co[maccolepeiadi B [Maccorepeadyr B [CUCTEMAX CO OCHOBBI TEOPUHU
cBOOOTHOM U|CHCTEMAX CO CHUCTEMAX CO CBOOOJTHOU U Maccorepeiayi B
HETIOJIBUKHOM CBOOOJTHOM U CBOOOTHOM 1 HEMOIBUKHON CHCTEMax CO
TPaHULEN pa3zelialHeNnOABUKHON HETIOBUKHOMN rpaHulel pasnena|cBo00IHOMN U
da3z; TUIIOBbIE T paHUIIEeH rpaHuie pasnena (¢das; TUIIOBbIE HETOABM)KHOU
MIPOLIECCHI pazznena ¢asz; ¢a3; TUIoBBIE MIPOLIECCHI rpaHuLe pas3zaena
XUMHUYECKOH TUIIOBbIE MIPOLECCHI XUMUYECKOH ¢a3; THIIOBBIE
TEXHOJIOTHH, MIPOLIECCHI XUMHYECKON TEXHOJIOTHH, MIPOLIECCHI
COOTBETCTBYIOILIUE |XMMUYECKOU TEXHOJIOTHH, COOTBETCTBYIOLIH |XUMHYECKOM
anmnaparsl U|TEXHOJIOTUH, COOTBETCTBYIOIU (€ almapatsl U TEXHOJIOTHH,
METO/IbI UX[COOTBETCTBYIOIIH (€ arapaTsl U METObI UX COOTBETCTBYIOLIH
pacuera. € amnmaparbl 1 METO/JIbI UX pacuera. € anmapaTsl U
METOBI UX pacuera. METOBI UX
pacuera. pacuera.
na-2 OIIK-4|Cnabo 3Haet [TocpenctBeHHo  [3HAET METOJIBI Ha Bricokom
3Haet METO/1bI|METOIbI 3HAET METO/IBI IIOCTPOEHHUS YPOBHE 3HAET
MOCTPOCHUS MIOCTPOCHUS MTOCTPOCHHUS OMITUPUYECKUX  [METOMBI
HIMIUPHYECKUX OMIIUPUYECKUX  [IMIHUPHUUECKUX  |(CTATHCTUYECKUX) [TIOCTPOCHUS
(craTUCTHYECKHX) |(CTATUCTHYECKHUX)|(CTATUCTUYECKHX) (U (pu3mKO- SMITUPUYECKHUX
u ¢buzuko-|u pusmko- " (PU3HUKO- XUMHUYECKUX (cTaTUCTUYECKHX)




XUMHUYECKHUX XUMHUYECKHUX XUMHYECKHUX (Teopernueckux) |u puzmko-
(TeopeTdeckux) |(TeopeTHyecKuXx) |(TEOPETHUECKHX) |MOJEICH XMMHUKO- |XUMHYECKUX
MOJIEJIEN XMUMHKO-|MOJIENEeH XUMHUKO-|MOAENEN XUMUKO- |[TEXHOJIOTUYECKUX |(TEOPETUUECKHUX )
TE€XHOJIOTMYECKHUX |TEXHOJIOIMYECKUX [TEXHOJOTUYECKUX [IIPOLECCOB. MOJIeIe¥ XUMHUKO-
IIPOLIECCOB. IIPOLIECCOB. IIPOLIECCOB. TEXHOJOTMYECKHUX
IIPOLIECCOB.
na-3 OIIK-4|Cnabo 3HaeT [TocpencrBeHHO  |3HAET METOBI Ha BeicOKOM
3Haer METO/BI[METOIBI 3HAET METO/BI ONTHUMHU3ALNH YPOBHE 3HAET
ONTUMM3ALUU ONTUMHU3ALUU ONTUMHU3ALNH XUMHKO- METO/IbI
XUMHKO- XUMHKO- XUMHKO- TE€XHOJOTMYECKHUX |ONTUMU3ALNN
TEXHOJOTMYECKHUX |TEXHOJIOIMUECKUX [TEXHOJOTUYECKUX [IPOLIECCOB C XUMHKO-
IIPOLIECCOB C|IIPOLIECCOB C IIPOLIECCOB C IIPUMEHEHUEM TE€XHOJIOTHYECKHUX
IPUMEHEHUEM IIPUMEHEHUEM IIPUMEHEHUEM SMIUPHUUYECKUX  |IPOLIECCOB C
SMIIUPUYECKUX OHMIIUPUYECKUX  [IMIMPUYECKUX  [W/WIM QU3UKO-  |IPUMEHEHUEM
197070171 ¢busuKo-[u/mumm GU3NKo-  |W/MIU PU3UKO-  |XUMHYECKUX AMIUPUYECKUX
XUMHYECKHUX XUMHYECKHUX XUMHYECKHUX MOJIEIEH. u/unu GU3uKo-
MOJIETIEH. MOJECIICH. MOJEIIEH. XUMHUYECKHUX
MOJIEJIEH.
na-4 OIIK-4|Cnabo 3Haet [TocpencrBenno [3naeT ocHoBHbIe |Ha BhIcOKOM
3HaeT  OCHOBHBIEC|OCHOBHBIE 3HAET OCHOBHBIE  |IPUHLUIIBI YPOBHE 3HAET
IPUHLIMIIBI IIPUHLIMIIBI MIPUHLIMIIBI OpraHu3aluu OCHOBHBIE
OpraHu3aluu OpraHu3anuu OpraHu3aluu XUMHYECKOIO IIPUHLINATIBI
XUMHUYECKOIO XUMHUYECKOI0 XUMHYECKOI0 IIPOU3BO/ICTBA, OpraHu3aluu
IIPOM3BOJICTBA, €rO|IPOU3BOJICTBA,  (IPOU3BOJCTBA, ero XUMHYECKOIO
HepapxuuecKoi ero ero UEePapXUUECKOil  |IpOMU3BOJCTBA,
CTPYKTYpBbI; 0OIIMe[nepapXu4eckoil |MepapXu4ecKoil  |CTPYKTYphI; ero
3aKOHOMEPHOCTH  [CTPYKTYpBI; CTPYKTYpBHI; oOuiue UepapxuuecKoi
XUMHYECKHUX oOmiue o0mue 3aKOHOMEPHOCTH |CTPYKTYPBI;
IIPOILIECCOB; 3aKOHOMEPHOCTH |3aKOHOMEPHOCTU [XMMHUYECKUX oOmiue
OCHOBHBIE XUMHUYECKHUX XUMHYECKHX IIPOLIECCOB; 3aKOHOMEPHOCTH
XUMHUYECKHE IIPOLIECCOB; MIPOLIECCOB; OCHOBHBIE XUMHYECKHX
IIPOU3BO/ICTBA. OCHOBHBIE OCHOBHBIE XUMHYECKHE IIPOLIECCOB;
XUMHUYECKHE XUMHUYECKHE MIPOU3BO/ICTBA. OCHOBHBIE
IIPOU3BOJCTBA.  |IPOM3BOJACTBA. XUMHUYECKHE
IPOU3BOJICTBA.
na-s5 OIIK-4|Cnabo 3HaeT ITocpencTBeHHO |3HaeT OCHOBBI Ha BeicokOM
3Haer OCHOBBI|OCHOBBI TEOPUH  |3HAET OCHOBBI TEOpUH TpoIlecca |ypOBHE 3HAET
TEOpHUH Ipolecca B(mpolecca B TEOpUU TPOIECCa |B XUMUYECKOM OCHOBBI TEOpUHU
XUMHYECKOM XUMHUYECKOM B XMMHYECKOM peaxTope, nporecca B
peaxTope, peaxTope, peaxrope, METO0JIOTHIO XUMHYECKOM
METOJI0JIOTHIO METOJI0JIOTHIO METO]I0JIOTHUIO HCCIIeTIOBaHUS peaxTope,
WCCIIEJOBAHMUS WCCIIEJOBAHMSI UCCIIEIOBaHU B3aUMOJECICTBUS |METOAOIOTHIO
B3aMMOJICUCTBUSI  |B3aMMOJICHCTBHS |B3aUMOJICUCTBUS |IPOIIECCOB HCCIICIOBAHUS
IIPOLIECCOB IIPOLIECCOB IIPOLIECCOB XUMHYECKHX B3aMMOJENCTBUSA
XUMHUYECKHUX XUMHUYECKHX XUMHYECKHX MIPEBPALIEHUI U |TPOIIECCOB
IIpEBpAlLCHUI U[IPEBPALLEHUN U |[[IPEBPAILCHUIM U |BJICHUU XUMHYECKHUX
ABJIICHUM TNEePEeHOCa|sIBICHUN SBJIICHUU IepeHoca Ha BCEX |[IpeBpalIeHUN U
Ha BCEX [[IepeHoca Ha BCeX [IepeHoca Ha BCeX [MacIITaOHBIX SIBIICHUI
MacITaOHBIX MacIITaOHBIX MacIITaOHBIX YPOBHSIX, MEepeHoca Ha BCeX
YPOBHSIX, METOAMKY [yPOBHSIX, YPOBHSIX, METOAMKY BbIOOpa [MacIITaOHBIX
BbIOOpA peakTopa U|METOTUKY METOJIMKY BbIOOpa |peakTopa u YPOBHSIX,
pacuera mpoiiecca B|BbIOOpa peakTopa |peakTopa u pacuera mpoliecca [MEeTOAUKY BbIOOpa
HEM; OCHOBHBIE|U pacyeTra pacuera npolecca |B HeM; OCHOBHBIE |peakTopa U




pEaKIOHHbIE mpoliiecca B HEM; (B HEM; OCHOBHBIE [pEaKIIMOHHbIE pacyera mnporecca
MIPOLIECCHI 1|OCHOBHBIE peaKuuoOHHbIE MPOLIECCHI U B HEM; OCHOBHBIE
peakTopbl PEaKIMOHHbIC MPOIIECCHI U peaKkTopsI pEeaKIMOHHbIE
XUMHUYECKON U|[IPOLIECCHI U pEeaKTopsl XUMHYECKON U MPOLIECCHI U
HE(PTEXUMHUYECKON |peaKTophI XUMHUYECKON U He(PTEXUMHYECKO |peaKTOpPbI
TEXHOJIOTHH. XUMHUYECKOH U |[HEPTEXUMHUYECKO | TEXHOJIOTHH. XUMHYECKON U
HEPTEXUMHUYECKO |i TEXHOJIOTHH. HEPTEXUMHUYECKO
1 TEXHOJIOTHH. 1 TEXHOJIOTHH.
NJ-6 OIIK-4|Cnabo 3HaeT [MocpencrBenHo  |3HaeT ocHOBHBIE |Ha BhICOKOM
3HaeT  OCHOBHBIC|OCHOBHBIE 3HAET OCHOBHBIE |[IOHATHUS TEOPUH [yPOBHE 3HACT
MOHSATUSL ~ TEOPHUU|MOHSITHUS TEOPUU |TOHITHUS TEOPUU |yIPABICHUS OCHOBHBIE
yIpaBiIeHUS yIpaBiIeHUsS yIpaBICHUS TEXHOJOTHYECKUM |[IOHSATHUSI TEOPHH
TEXHOJIOTHYECKUMU [TEXHOJOTUYECKHU |TEXHOJOTUUYECKHUM [M MIPOLIECCAMH;  [YIIPABJICHHS
polLeccami; MU IPOLECCAMU; | MPOLIECCaMU;  (CTaTHYECKHUE U TEXHOJOTHYECKUM
CTaTUYECKUE H|CTaTUYECKUE U |CTATUYECKHUE U JUHAMUYECKHE  |M MPOILIECCaMU;
JTUHAMHYECKHE JUHAMHYECKHE  |IMHAMHUYECKHWE  |XapaKTepUCTHUKU |CTaTUYECKUE U
XapaKTEPUCTUKU  |XapAaKTEPUCTUKHU |XapaKTEPUCTHKU |0OBEKTOB U JTUHAMUYECKHE
00BEKTOB 1|00BEKTOB U 00BEKTOB U 3BCHBEB XapaKTePUCTUKU
3BEHBHEB 3BEHBHEB 3BEHBEB YIPaBJICHHUS; 00BEKTOB U
yIpaBICHUS; yIpaBIeHUS; yIpaBJICHHUS; OCHOBHBIE BUJIbI  |3BEHBEB
OCHOBHBIE€  BHJIbI|OCHOBHBIC BU/IbI |OCHOBHBIC BUJIBI  |[CUCTEM YIPABJICHHUS;
CUCTEM CUCTEM CUCTEM ABTOMATUYECKOTO |OCHOBHBIE BUIbI
ABTOMATHUYECKOTO |aBTOMATHYECKOTO [aBTOMATHYECKOTO |PETYJIIUPOBAHUSA U |CUCTEM
pPErylupoOBaHUsS  U[PETYIUPOBAHUSA U |PErYIHUPOBAHUSI U |3aKOHBI ABTOMATUYECKOTO
3aKOHBI 3aKOHBI 3aKOHBI YIPaBJICHHUS; peryaupoBaHus U
yIpaBICHUS; yIpaBIeHUS; yIpaBJICHHUS; TUTIOBBIE CUCTEMBI |3aKOHBI
TUTIOBBIE CHUCTEMBI|TUIIOBBIC TUIIOBBIE CUCTEMBI [aABTOMATUUECKOTO |YIIPaBICHUS;
ABTOMATUYECKOTO |CHCTEMBbI ABTOMATUYECKOTO |yIpPaBIICHUS B TUIIOBBIE CUCTEMBI
YIIPaBJICHUS B|aBTOMATHUYECKOTO [YIIPABJICHHS B XUMUYECKON ABTOMATHUYECKOTO
XUMUYECKOU yIpaBJIeHUS B XUMHUYECKON IIPOMBIIUIEHHOCTH |yTIPABIICHUS B
MIPOMBIIUICHHOCTH;, |XUMHYECKOM MIPOMBIIIIJICHHOCTH |; METOBI U XUMHUYECKON
METO/bl U CPEACTBA|IPOMBIIUIEHHOCT |; METOJBI U cpencTaa MPOMBIIUIEHHOCTH
JTINAarHOCTHKHU U|u; METO/BI U cpencTBa JUATHOCTUKU U |; METOJIBI U
KOHTPOJIA cpeacTBa JUArHOCTUKU U [KOHTPOJIA cpencTsa
OCHOBHBIX JTUAaTHOCTHKU U |KOHTPOJIS OCHOBHBIX JTUArHOCTUKHU U
TEXHOJIOTHYECKUX |KOHTPOJIS OCHOBHBIX TEXHOJIOTHUYECKUX [KOHTPOJISI
apameTpoB. OCHOBHBIX TEXHOJIOTMYECKHUX |TapaMeTPOB. OCHOBHBIX
TEXHOJIOTHYECKUX |[TapaMeTPOB. TEXHOJIOTHYECKHUX
MapaMeTpPOB. apaMeTpPOB.
na-7 OIIK-4|Cnabo ymeer [Tocpencreenno |[Ymeer Ha BbicokoM
YMeer omnpenensTh|onpeaeisiTh yMeeT OMpeIesATh |OMPEACTIATh YpOBHE yMeeT
XapakTep XapaKkTep XapaxkTep XapaxkTep ONpENENATh
JIBUKCHUS JIBIDKCHHUS JIBKEHUS JIBIKCHUSI XapaxkTep
JKUIKOCTEN H|>KUIKOCTEHN U JKUAKOCTEH U JKUAKOCTEH U JBHKCHHUS
ra3oB; OCHOBHBIE|Ta30B; OCHOBHBIC [ra30B; OCHOBHBIC [ra30B; OCHOBHBIC [KHUJIKOCTEH U
XapaKTEPUCTUKU  [XapaKTEPUCTUKU (XapaKTEPUCTHKU |XapaKTEPUCTHUKU (ra30B; OCHOBHBIE
MIPOLIECCOB  TEILIO-|TIPOLIECCOB MPOIIECCOB TEILIO- [POIIECCOB TEIIO- [XapaKTEPUCTUKH
U Maccolepenayu;|Temio- 1 Y Maccomnepeiauu; (M Macconepe1auu; [MpoIeccoB TEIIO-
pPacCUYHUTHIBATH Maccomnepenaun; |pacCUMTHIBAThH pacCYUTHIBATH ¥ Maccomepenayu;
napameTpbl U|pacCUUTHIBATh napameTpsl U napameTpsl U paccUuTHIBAThH
BbIOMpAThH rapameTpsl 1 BBIOMpATh BBIOMpATh rapameTpsl 1
anmaparypy  JAJis|BIOHMpATh anmapatypy Uisl  |anmaparypy Ajs  |BRIOUpaTh
KOHKPETHOTO anmapaTypy s |[KOHKPETHOTO KOHKPETHOTO anmnaparypy s




XUMHUKO- KOHKPETHOTO XHUMHUKO- XHUMHUKO- KOHKPETHOT'O
TEXHOJIOTUYECKOT0 |XMMHKO- TEXHOJIOTUYECKOT |TEXHOJOTHUYECKOT |XMUMHUKO-
nporiecca. TEXHOJIOTUYECKOT [0 Mpolecca. 0 Tmpoiiecca. TEXHOJIOTUYECKOT
0 IIporecca. 0 Iporiecca.
na-8 OIIK-4|Cnabo ymeer [TocpencrBenHo |Ymeer Ha BeicOKOM
Ymeer paccuMThIBaTh  |yMeer paccumMThIBaTh YPOBHE yMeeT
paccUuThIBaTH OCHOBHBIE paccYuTHIBATDH OCHOBHBIE paccuuTHIBAThH
OCHOBHbIE XapaKTEepUCTUKH [OCHOBHbBIE XapaKTEePUCTUKH |OCHOBHBIE
XapaKTEPUCTHKH  |XUMHYECKOTO XapaKTEePUCTHKH |[XMMUYECKOTO XapaKTEePUCTHKH
XUMHUYECKOTO npoiiecca, XUMHUYECKOTO npoiiecca, XUMHUYECKOTO
npoiiecca, BBIOMPATH nporecca, BBIOMpPATH npoiiecca,
BbIOMPATh palMOHATIBHYIO  |BBIOMpPATH palMoOHalBHYIO  |BBIOMpATh
paLrOHATIBHYIO cxemy pallMOHANIBHYIO  [CXeMY panroHaIbHYIO
cxemy IIPOM3BOJICTBA cxemy IPOMU3BOJICTBA cxemy
POU3BOJICTBA 3aJJaHHOTO MIPOU3BOJICTBA 3aJJaHHOTO POM3BOJICTBA
3aJJaHHOTO HPOAYKTAa, 3aJJaHHOTO HPOIYKTA, 3aJJaHHOTO
NPOJIYKTA, OLICHUBATh MPOAYKTA, OLICHUBATh IPOIYKTAa,
OLIEHUBATb TEXHOJIO- OLIEHUBATh TEXHOJIO- OLIEHUBATh
TEXHOJIO-THYECKYIO |THUECKYIO TEXHOJIO- THYECKYIO TEXHOJIO-
3(PEKTUBHOCTD 3G (HEeKTUBHOCTh  |TUYECKYIO 3¢ (HEeKTUBHOCTh  |[THUYECKYIO
MIPOU3BOICTBA. MPOU3BOJCTBA.  |3(PPEKTUBHOCTH  [TPOM3BOJICTBA. 3¢ (HEeKTHBHOCTH
IIPOU3BOJICTBA. IPOM3BOJICTBA.
na-9 OIIK-4|Cnabo ymeer [TocpencrBenHo |Ymer BEIOpaTh Ha BeicOKOM
VYMer BbIOpaTh THUII|BBIOpAThH THI yMeeT BbIOpaTh  |THII pEakTOpa M  |ypOBHE yMeeT
peakTopa u|peakTopa u THUII pEAKTOpPa U [pacCUnUTaTh BBIOPATH THII
paccuuTaTth paccumMTaTth paccumTarh TEXHOJIOTUYECKUE [peaKkTopa U
TEXHOJIOTUYECKHE |TEXHOJIOTUYECKHE |[TEXHOJIOTUIECKHE |TapaMEeTPhl Ul [pacCUUTaTh
napameTpsl JUIs|[apamMeTpsl sl [mapameTpsl A1 |3aJaHHOTO TEXHOJIOTUYECKUE
3aJJaHHOTO 3aJJaHHOTO 3aJJaHHOTO mporiecca; napameTpsl s
npoiiecca; nporiecca; npoiiecca; OTIpeJIeNINTh 3aJJaHHOTO
OTIPEIeNIUTh OTIPENIeNIUTh OTIPEIENIUTh napameTpsl nporiecca;
napameTpsl napameTpsl napameTpsbl HaWTy4Iei OTIpeJIeNIUTh
Hauy4duien Hauy4duen HauJy4dIen OpraHu3anuu IapaMeTpbl
OpraHu3aIu OpraHu3aIu OpraHu3aIu npoiiecca B HaMTy4Inei
nporiecca B|mIporiecca B mporecca B XUMHAYECKOM OpTaHu3aIH
XUMHYECKOM XUMHUYECKOM XUMHUYECKOM peakTope. npoiiecca B
peaxTope. peakTope. peakTope. XUMHYECKOM
peaKTope.
na-10 OIIK-4|Cna6o ymeer [Tocpencteenno |[Ywmeer Ha Bricokom
YMmeeT onpenensiTh|onpeacasaTh yM€eT ONpPEeeNsATh |ONpenensTh YPOBHE yMeeT
OCHOBHBIE OCHOBHBIC OCHOBHEIC OCHOBHEIE OTIpeNeNsTh
CTaTUYeCKHe U|CTaTHUECKUE U |CTaTHYECKHUE U CTaTUYECKHe U OCHOBHbIE
TMHAMAYECKHE OUHAMAYECKHE  |TUHAMHWYECKHE  |JHHAMHUYECKHE  |CTaTUYECKHE U
XapaKTEePUCTUKH  |XapaKTEPUCTUKU |XapaKTEPUCTHUKU |XapaKTEPUCTHUKH |TUHAMUYECKHE
00BEKTOB; 00BEKTOB; 00BEKTOB; 00BEKTOB; XapaKTepUCTUKU
BBIOMPATH BBIOMpPATH BBIOMpATh BBIOMpATh 00BEKTOB;
panroHAIHHYIO palMOHATIBHYIO  |[pallMOHANBHYIO  [pallMOHAJBHYIO  [BBIOMpATH
cUCTEMY CUCTEMY cucTeMy cUCTEMY panroHaIbHYIO
pETyJIMpOBaHUS pETyIHpPOBAaHUS  |[PETYJIMPOBAHUS  |PETYIMPOBAHUS  |CHCTEMY
TEXHOJIOTHYECKOTO |TeXHOJIOTHYECKOT |[TeXHOJIOTHYECKOT [TEXHOJIOTHYECKOT |peryIMpOBaHUs
nporiecca; 0 TIporiecca; 0 TIporiecca; 0 TIporiecca; TEXHOJIOTHIECKOT
BBIOMPATH BBIOMPATH BBIOMpATh BBIOMpATh 0 Ipolecca;
KOHKPETHBIC THITBI|[KOHKPETHBIC KOHKPETHBIC THITHI [KOHKPETHBIE THITHI [BEIOUPATH




npubopoB TUISL

TUIIBI TIPUOOPOB

puOOpoB 1Jist

puOOpOB 1Ist

KOHKPCTHBIC TUIIBI

JTUarHOCTHKHU JUIS1 IMATHOCTUKH |TUarHOCTUKH JTUAarHOCTHKHU pUOOPOB IS
XHUMHUKO- XUMHUKO- XHUMHKO- XHUMHKO- JIUAarHOCTHKHU
TEXHOJIOTHYECKOTO |TEXHOJOTHYECKOT |[TEXHOJOTUYECKOT |TEXHOJOTUYECKOT [XUMHUKO-
npoiiecca. 0 mporecca. 0 TpoIiecca. 0 TpoIiecca. TEXHOJIOTHIECKOT
0 mpoIiecca.
na-11 OIIK-4|Cnabo ymeer|[locpencrBenno  [Ymeer npumensTs|Ha BBICOKOM
YMeeT NpUMEHSTH|IPUMEHSTh yMEET TMPUMEHSATh|METObI YpOBHE yMeeT
METO/IbI METO/IbI METO/IbI BBIYHCITUTEIILHON |IPUMEHSTH
BBIYHMCIIUTEIILHON  |BBIYMCIUTEIHFHOM |BHIUUCIUTEILHON |MaTEMaTHKH 1 |METOIbI
MaTeMaTHKU H|MaTeMaTUKH U|MaTeMaTUKH 1|MaTEMaTUYCCKON |BBIYMCIIUTEILHOM
MaTeMaTUYeCKOW |MaTeMaTHYECKON |MaTEMaTHYECKOW |CTAaTUCTUKH  JIJIs[MaTeMaTHUKH u
CTATUCTUKH JUTSI{[CTATUCTHKHN  JIJISI|CTATUCTUKA  JUISI[MOJICTTUPOBAHUS M|MATeMaTHIECKOM
MOJICIIUPOBAHUS M |MOJICTUPOBAHMS H|MOICITUPOBAHUS W |ONITUMHU3AINH CTATUCTUKHA IS
ONTUMU3AIHH ONTUMHU3ALIMHI ONTUMU3ALNH XHUMHKO- MOJICTTUPOBAHUS U
XHUMHUKO- XUMHUKO- XUMHKO- TEXHOJIOTHYECKHUX [ONTUMHU3AIIN
TEXHOJIOTHYECKHUX |TEXHOJIOTHUYECKUX |[TEXHOJIOTHICCKUX |ITPOIECCOB. XHUMHKO-
MIPOIIECCOB. MIPOIIECCOB. MPOIIECCOB. TEXHOJIOTHYECKHX
MIPOIIECCOB.
na-12 OIIK-4|Cna6o Bnaneer |[locpencTtBenno |(Bmameer Ha Bricokom
Brnageer Meromamu|meTonaMu BIIQJICET METO/IaMH YPOBHE BJIaJICET
TEXHOJIOTHYECKUX |TCXHOJOTHYCCKUX [METOIaMHM TEXHOJIOTHYECKHUX [METOAaMHU
pacdeToB pacyeToB TEXHOJIOTHYECKHUX [pacyeToB TEXHOJIOTHYECKHX
OTIICIBHBIX  Y3JIOB|OTIEBHBIX Y3JI0B |pacueTOB OTJICTBHBIX Y3JIOB |pacdeToB
XUMHYECKOTO XUMHUYECKOTO OTJICJIbHBIX Y3JI0B [XUMHUYECKOIO OTJICIbHBIX Y3JI0B
000pyIOBaHUSI. 000py/IOBaHUs.  |XUMHUYECKOTO 00Opy/IOBaHUS.  |[XUMHUYECKOTO
000py/IOBaHUs. 000py/I0BaHUs.
na-13 OIIK-4|Cna6o Bnaneer |[locpenctBenno |Bnaneer Ha Bricokom
Bnaneer MpaBUIIaMU U BIIQJICET paBUIIaMU U YPOBHE BIIaJICET
MpaBIIaAMU U|cTaHIapTaMu MIpaBWIAMHU U CTaH/IapTaMH MpaBWIAMU U
CTaHJapTaMH pa3paboTKu cXeM |CTaHIapTaMu pa3paboTKu CXeM |CTaHaapTaMu
pa3paboOTKH  CXEM|aBTOMATH3aIlMU  |pa3pabOTKH CXeM |aBTOMATH3aIlliu  |pa3palbOTKH CXeM
aBTOMAaTH3aIH TEXHOJIOTHYECKHUX [aBTOMATH3AIlMA  |TEXHOJIOTHYECKUX |aBTOMATH3aIlUH
TEXHOJIOTHYECKHUX [[TPOIIECCOB. TEXHOJOTHYECKHX |TIPOIICCCOB. TEXHOJOTHIECKHIX
MPOLIECCOB. MPOIIECCOB. MPOIIECCOB.
HUI-14 OIIK-4 |Cnab6o Bmageer |Bmageer Bnaneer Ha Bricokom
Bnaneer METOITaMHU METOJIaMHU METOJIaMHU YPOBHE BJIaJICET
METOIaMH pacueTa u pacuera u pacueTa u METO/TaMH
pacuera U |aHAH3a aHaJIn3a aHaJIn3a pacdera u
aHanM3a MIPOIIECCOB B MIPOILIECCOB B MIPOILIECCOB B aHaim3a
MIPOIIECCOB B |XMMHYECKHX XUMHYECKHUX XUMHYECKHUX MIPOIIECCOB B
XUMHUYECKHX peakTopax, peakTopax, peakTopax, XUMHUYECKHX
peakTopax, oTIpeIeIICHUS oTpeieTICHUS oTpeIeIICHUS peakTopax,
onpeeneHus TEXHOJOTHYECKHX [TEXHOJIOTUYECKUX [TEXHOJOTHYECKUX |OTIpeIeTIeHHIS
TEXHOJIOTHYECKN  |[OKa3aTesen MoKazareyein MoKazareynei TEXHOJOTHYECKUX
X TIOKazaTened  [mporiecca; mpoliecca; mpoliecca; nokaszarenen
mporiecca, METOITaMHU METOJIaMHU BhIOOpa|METOAaMH BBIOOpa [ITpoliecca;
METOIaMH BbIOOpA XUMHUYECKHUX XUMHUYECKHUX METOJJaMH BBIOOpa
BEIOOpA XUMHYECKHX pEaKToOpoB peaKToOpoB XUMHYECKHUX
XUMHUYECKHX pEaKTopoB peaKkTopoB

pEaKTopoB




HnAa-15 OIIK-4|Cna6o Bnaneer |[locpenctBenno |Bnameer Ha Bricokom
Bnaneer meromamu|meTonamu BIIaJIeET METOJIaMU YpPOBHE BIIaJI€ET
yIpaBICHUS yIpaBIeHUS METOJIaMuU yIpaBICHUS METOJIaMHU
XUMHKO- XUMHKO- yIpaBICHUS XUMHKO- yIpaBICHUS
TEXHOJOTUYECKIMH [TEXHOJIOTHYECKH |XUMHUKO- TEXHOJOTHYECKHM |XMMHUKO-
CUCTEeMaMHU U|MH CUCTEMaMH M |T€XHOJOTHYECKHUM | CUCTEMaMH U [TEXHOJOTHYECKUM
METOAAMHU METOIaMHU U CUCTEMAMH U |METOJaMH U CHCTeMaMH U
peryJinpoBaHus pEeryJlupoBaHUsS  |METOAaMHU perylupoBaHusl  |METOJaMH
XUMHKO- XUMHKO- pPETYJIIUPOBAHUS  |XMMHUKO- PETyIHPOBAHHUS
TEXHOJIOTUYECKHUX |TEXHOJIOTHYECKHUX |XUMHUKO- TEXHOJOTHYECKHUX |XMMHUKO-
MPOLIECCOB. MIPOLIECCOB. TEXHOJOTHYECKUX |IPOIIECCOB. TEXHOJOTHYECKHUX
MIPOIECCOB. IIPOLIECCOB.
Na-16 OIIK-4|Cna6o Bnaneer |[locpenctBenno |Bnameer Ha Boicokom
Bnaneer makeramu|makeramu BJIa/ICET aKeTaMH |[TaKeTaMU YPOBHE BJIaJICET
TIPHUKJTATHBIX TIPHUKJIATHBIX MIPUKJIATHBIX MIPUKJIATHBIX nakeTaMu
nporpamMm JUISI|[TIPOTpaMM U |[IporpamM JIjist porpamm AJis MPUKIIATHBIX
MOJICIIUPOBAHUS  [MOJICIMPOBAHUS [MOJICIMPOBAHUS  [MOJICIIMPOBAHUS  [IPOTPAMM ISt
XUMHKO- XUMHKO- XUMHKO- XUMHKO- MOJIETTUPOBAHUS
TEXHOJIOTHYECKHUX |TEXHOJIOTHYECKUX |[TEXHOJOTUICCKUX |TEXHOJIOTHUECKUX |XUMHUKO-
MPOLIECCOB. MIPOLIECCOB. MIPOLIECCOB. IPOIIECCOB. TEXHOJOTHYECKHIX
IIPOIIECCOB.
HUO-17 OIIK-4 |Cnabo ymeer [Tocpencteenno |[Ymeer npumensats [Ha Boicokom
Ymeer MPUMCHSITh yMEET MPUMCHSITh |XUMUYICCKUE U YpOBHE yMeeT
MPUMEHSITh XUMHUYECKUE U |XUMHUYECKHUE U ¢buzuko- MPUMEHSITh
XUMHUYECKHEe U |(pU3HKO- ¢buznKo- XUMHUYCCKHE XUMHUYECKHE U
¢buzuko- XUMHUYECKHE XUMHYECKHE METO/IbI aHAMM3a |(PU3UKO-
XUMHUYECKHEC METO/BI aHAIM3a [METOMBI aHAIN3a |71 00ECIeYeHUsT |XUMHYECKUe
METOJIbl aHaM3a  |AJis o0ecredeHus |JIsl o0ecTeueHusl |KOHTPOJISl COCTaBa |METO/IbI aHATTN3a
TUIst KOHTPOJISI COCTaBa|KOHTPOJISI COCTABA [M CBOMCTB CHIPBS  |J1s1 00ecCTIedeHus
o0ecrieueHus Y CBOMCTB CBHIPbsl |F CBOWCTB CBHIPBSl [ BXOJISIINX KOHTPOJISI COCTaBa
KOHTPOJIS U BXOJISTIIAX Y BXOJISATIAX MaTepHaJIoB, Y CBOMCTB CHIPhS
cocraBa U [MaTepuasos, MaTepuasos, OCHOBHBIX U BXOJSIINUX
CBOWMCTB CBIPbS  |OCHOBHBIX OCHOBHBIX rapaMeTpoB MaTepHaloB,
u BXOJSIINX  |MapaMeTpoB rapaMeTpoB TEXHOJOTHYECKHUX |OCHOBHBIX
MaTepHasoB, TEXHOJIOTUIECKHUX [TEXHOJIOTUIECKUX |[TPOIECCOB H apamMeTpoB
OCHOBHBIX IPOIIECCOB U MIPOLIECCOB U KOHTPOJIS TEXHOJOTHYECKHIX
apamMeTpoB KOHTPOJIS KOHTPOJIS KayecTBa IPOIIECCOB U
TEXHOJIOTUYECKH  [KauyecTBa KauecTBa BBITYCKaeMOil KOHTPOJIS
X TIPOIIECCOB W  [BBITyCKAaeMOM BBIITYCKaeMOM MPOTYKITHH. KavyecTBa
KOHTPOJIS MIPOYKITHH. MPOTYKIIHH. BBITyCKaeMOit
Ka4yecTBa TTPOTYKITHH.
BBIITYCKaeMOU
PO TYKITHH.

Komnerenmus: OIIK-6 Cioco6en moHnMaTh NPUHLIUIIBI PAOOTHI COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHI U NCIOJIB30BATh UX UIA pellieHus 3a1ad npodeccuoHalIbHON

JIeITeIIbHOCTH
HU-1. onk-s. 3Haer|Ciabo 3HaCT
MPUHIIUAIIBI PaOOTHI|TPUHIIHUITHI
COBPEMEHHBIX paboThI
UH(OPMAIIMOHHBIX |[COBPEMEHHBIX
TEXHOJIOTHI 1 |MHPOPMAITTOHHBI
CII0COOCH X TEXHOJIOTHH U
HCIOJL30BATh  HMX|CIIOCOOEH

[TocpencrTBeHHO
3HAET MPUHIIUIIBI
paboThl
COBPEMEHHBIX
MH(OPMALIOHHBI
X TEXHOJIOTUM U
croco0eH

3HaeT NPUHIINIIBI
paboThI
COBPEMEHHBIX
MH(OPMAIIMOHHBI
X TEXHOJIOTHH U
crocoOeH
HCII0IL30BaTh UX

Ha BricokoM
YpOBHE 3HAET
TIPUHIIUATIBI
paboTbI
COBPEMEHHBIX
UH(GOPMALIOHHBI
X TEXHOJIOTHH U




TUTST penieHus
3a1a4y
npodeccCuoHaNbHO

U IeSITENILHOCTH.

HCIIOJIB30BaTh MX
JUTSL PETIeHUs
3a1a4
npoeccCuOHATBLHO
U IeITeNbHOCTH.

HCIIOJIB30BaTh MX
JUTSL PETIeHUs
3a1a4
npoeCCuOHATBEHO
U IeITeNbHOCTH.

JUTSL PEIICHUS
3ama4y
podeCCHOHAIBHO
W IEATEIIbHOCTH.

crocooeH
HCITOJI30BaTh X
JUISL pEIIeHUst
3aJa4
poeCCHOHATBHO
U NesITeIbHOCTH.

nI-2. OTIK-6.
Ymeer
HCIIOJIb30BaTh
HOPMBI
UH(POPMALIMOHHOM
0€30IIaCHOCTH B
npodecCuoHaIbHO

U IeATEeNbHOCTH

Cnabo ymeer
HCIIOIb30BaTh
COBPEMEHHBIC
nH(pOpMaIMOHHBIE
TEXHOJIOTHH JIJIs
pelieHus 3aaa4y
npoeccCuOHATBLHO
¥ IeITeNbHOCTH

ITocpencrBeHHO
yMmeer
UCIIOJIb30BATh
COBPEMCHHBIE
MH(POPMAIIMOHHBI
€ TeXHOJIOTUH JUIS
peleHus 3a1a4
po¢eCCUOHAIBHO

YmMmeer
HCIOJIb30BATh
COBPEMEHHBIC
uH()OpPMAITMOHHBI
€ TEXHOJIOTUH JIJIs
penieHus 3aaa4y
npoeCCHOHATEHO
U IeATEeNbHOCTH

Ha BbIcOKOM
YPOBHE yMeeT
UCTIOJIb30BaTh
COBpPEMEHHBIE
UH(POPMALIMOHHBI
€ TeXHOJIOTUU IS
peleHus 3a1a4
npogeccuoHaIbHO

¥ IeITeNbHOCTH U IeATeNbHOCTHU
HU-3. onk-s. Ciabo Bnazgeer ITocpeacteenno |Bmaaeer Ha BricokoMm
Bmangeer HaBBIKAMH pa0OTHI |BIAACET HaBBIKAMU pa0OThI|ypOBHE BIaJICCT
HaBBIKAMH C COBPEMCHHBIMH |HaBbIKAMH PAa0OTHI|C COBPEMEHHBIMHU |HABBIKAMH Pa0OThHI
paboTsl ¢ MH()OPMAIIMOHHBI |C COBPEMEHHBIMH |[MH(POPMAITMOHHBI |C COBPEMEHHBIMH
COBpPEMEHHBIMU MU MH(POPMAIMOHHBI |MH TEXHOJIOTHSAMU [HHPOPMAITMOHHBI
WH()OPMAIIMOHH  [TEXHOJIOTUSIMHU. MU MU TEXHOJOTHIMH
BIMH TEXHOJIOTHSIMHU.
TEXHOJIOTHUSIMH

KOMHCT@HHI/ISIZ ITK-5 Cnocoben OCYHICCTBJIAATD TEXHOJIOTUYECKUM mpouecc B COOTBCTCTBUM C
PETIIaMCHTOM, UCIIOJIB30BATh TCXHUYCCKUC CPCACTBA I UBMEPCHUA OCHOBHBIX ITAPaMCTPOB
mmponecca, CBOMCTB CbIpbA U IIPOAYKIINH, OCYLICCTBIIATE KOHTPOJIb pa6OTBI TEXHOJIOTHYCCKOI'O

00BeKTa
Ha BeicOKOM
HN-1 IIK-5 3Haet He 3maer 3Haer
Cnabo 3Haer YpOBHE 3HaeT
TEXHOJIOTHIO TEXHOJIOTHIO TEXHOJIOTHIO
TEXHOJIOTHIO TEXHOJIOTHIO
He(drerazoxumuu; |HedTerazoxXuMuu; HedTerazoxumuu;
He(Tera3oxXumMuuy; He(Tera3oxXuMuu;
HN-2 [IK-5 3naer He 3naer Cnabo 3Haer Ha Bricokom
3HaeT OCHOBHOE
OCHOBHOE OCHOBHOE OCHOBHOE YPOBHE 3HaeT
obopynoBaHue
obopynoBaHue obopynoBaHue obopynoBaHue nporecca OCHOBHOE
npoiecca npoiiecca mpoiiecca ’ obopynoBaHue
port ’ port ’ port ’ IIPUHIUIIBI €70 PYA
MPUHITUIIBI €T0 TIPUHIIUIIBI €70 | TPUHIIMIIBI €r0 mpoiiecca,
paboThl U paBuia
paboThl U paBUia paboThI U paboThI U TipaBUiIa TeXHIECKO MPUHIUIIBI €TO0
TEXHUYECKON MpaBUJIa TEXHUYECKON paboTHI ¥ TIpaBUIIa
. JKCIUTyaTalluu; .
JKCIUTyaTaluu; TEXHUYECKON JKCILTyaTaluu; TEXHUYECKON
IKCIUTyaTalluu; IKCIUTyaTaIluu;
MeeT Ha Bbicokom
HNJ-3 IIK-5 ymeer He ymeer Cnabo ymeer Y
OCYIIECTBIISATh YpOBHE yMeeT
OCYIIECTBIISTh OCYIIECTBIISATh OCYIIECTBIISATh
yIpaBJICHHUE OCYIIECTBIISATh
yIpaBJICHHUE yIpaBIICHHUE yIpaBJICHHUE
TEXHOJIOTHYECKUM|  YIIpaBJIEHUE
TEXHOJIOTHYECKUM | TEXHOJIOTHUECKH |TE€XHOJIOTUIECKUM
MPOILIECCOM;.  [TEXHOJOTUYECKUM
MPOLIECCOM; M IIPOIIECCOM; MPOLIECCOM;
MIPOIIECCOM;
HN-4 IIK-5 ymeer |He ymeer Cnabo ymeer yMeer Ha Bricokom
OCYULIECTBIISITh OCYILIECTBIISITh OCYUIECTBIISATh OCYIIECTBIISATh YpOBHE yMEET
BXOJHOU U BXOJHOHU U BXOJIHOU U BXOJIHOU U OCYIIECTBIIATh
BBIXOJHOU BBIXOJHOU BBIXOJTHOU BBIXOJTHOU BXOJHOHU U
KOHTPOJIb CHIPhSl U1 |KOHTPOJIb CHIPhSI |KOHTPOJIb CHIPhS U |KOHTPOJb CHIPhS U |BBIXOTHOM
MIPOTYKITUH Y TIPOJTYKITAN MIPOTYKITHH MIPOTYKITHH KOHTPOJIb CHIPhS U




TEXHOJIOTHYECKOTO |TEXHOJOTUYECKOT [TEXHOJOTUYECKOT |TEXHOJOTUYECKOT [IPOYKLIUU
00BEKTa; 0 00BEKTa; 0 00BEKTa; 0 00BEKTa; TEXHOJIOTHYECKOT
0 00BEKTA;
NI-5 IK-5 Ha Bricokom
A He 3maer Cnabo 3HaeT 3Haer
BJIaJICCT METOIaMU YpOBHE 3HaeT
WHCTPYKIIUU U WHCTPYKIIUU U WHCTPYKIIUU U
KOOPIMHAIINH H WHCTPYKITUHU U
rpaBuiia rpaBuiia npaBuia

KOHTPOJISl paboThI . . . paBuiIa
MIPOMBIIIJICHHOW | MPOMBIIIJICHHON | MPOMBIIIIICHHOMN .

TEXHOJIOTHYECKOTO MIPOMBIIIIICHHOM
0€e30I1aCHOCTH, I10| 0€301acHOCTH, I10 | 0€30I1aCHOCTH, IO

obnexta, OXpaHe TpyJa U | OXpaHe TpyJda U | OXpaHe Tpyaa u GesonacocTH, 1o

obecrieueHus P Py P Py P Py oXpaHe Tpyaa u

. o’kapo0e30mnacH |okapo0e30nacHo [moxapo6e301macHo
TpeOoBaHUI noxkapo0e30mnacHo
OCTH. CTH. CTH.

TEXHOJIOTHYECKOTO CTH.

perjiaMeHTa

Kommerenmus: [TK-8 CriocobeH ocyIecTBIsITh ONepaTiBHOE YIPABICHUE TEXHOIOTUICCKUM

00BEKTOM

HU-1 IIK-8 3naer |He 3Haer Cnabo 3Haer 3HaeT ocHOBHOe |Ha BbhIcOKOM

OCHOBHOE OCHOBHOE OCHOBHOE o0opyaoBaHue YPOBHE 3HaeT

o0opynoBaHue obopynoBanue  |00OpyaOBaHHE MIPOIIECCOB, OCHOBHOE

MIPOIIECCOB, MIPOIIECCOB, MPOIIECCOB, MPUHITUIIBI €T0 obopynoBaHue

MPUHITUIIBI €T0 MPUHIUIIBI €70 [PUHITUIIBI €T0 pabOTHI ¥ TIPaBUIIA|ITPOIIECCOB,

paboTsl ¥ IpaBuiIa [paboOTHI U paboThHI U IpaBUIIA|TEXHUYECKON MPUHIIHAITEI €TO

TEXHUYCCKOMN npaBuia TEXHUYCCKOMN JKCIUTyaTaluy;  |paboThl U MIpaBHIIa

JKCIUTyaTaIiu; TEXHUYCCKOMN JKCIUTyaTalluu; TEXHHYECKON
AKCILTyaTaI1H;. JKCILTyaTaluy;

HU-2 K-8 3naer |He 3Haer Cnabo 3Haer 3Haer Ha BeicOKOM

WHCTPYKIIUU U WHCTPYKITUU U WHCTPYKIIUU U WHCTPYKITUU U YpPOBHE 3HaeT

npaBuia npaBuia MpaBuiIa npaBuia UHCTPYKIIUU U

IIPOMBILUIEHHOW  |IPOMBIIUIEHHON |IPOMBIIUIEHHONW |IPOMBINUICHHOW —[[IpaBuia

0e30MacHOCTH, MO0  |0€30MacCHOCTH, IO |0€30IaCHOCTH, MO |0€30MaCHOCTH, TIO [IPOMBIIIIEHHON

oXpaHe Tpyaa u OoXpaHe TpyJa M [0OXpaHe TpyJa M  |0XpaHe TpyJa U  |0e30MacHOCTH, IO

MOKapo0e30MacHOC [MoKapoOe30macH |moxapode30macHo [mokapoOe30macHo |0XpaHe Tpyaa u

TH; OCTH; CTH; CTH; oXkapo06e30macHo

CTH;

NJ-3 IIK-8 ymeer |He ymeer Cnabo ymeer ymeer Ha BbIcOKOM

pa3pabaThIBaTh pa3pabaTeiBaTh  |pa3pabaTbiBaTh  [pa3pabaThiBaTh  |YpOBHE yMEET

METOJMYECKUE U |METOJMYECKUE U |METOJUYECKHE U |METOJAMYECKHE U [pa3pabaThiBaTh

HOPMAaTUBHBIE HOPMAaTUBHBIE HOpPMAaTHBHBIE HOpMaTHBHBIE METOIMYECKHUE 1

MaTepHuabl, MaTepHuabl, MaTEePHAJIBI, MaTEePHAJIIBI, HOPMAaTUBHBIC

TEXHUYECKYIO TEXHUYECKYIO TEXHUYECKYIO TEXHUUYECKYIO MaTepuabl,

JIOKYMEHTAIMIO, a |JOKYMEHTAIIHIO, a [JOKyMEHTAITUIO, a [TOKYMEHTAITUIO, & [TEXHUYECKYIO

TaKxe
MPEeJI0KEHUS IO

TaKxke
MPEII0KEHUS IO

TaKxKe
MIpeTIOKEHUS 10

TaKxKe
MIpeIOKEHUS IO

AOKYMCHTAIMIO, a
TaKXeE

OCYIIECTBIICHUIO  |OCYIIECTBICHHUIO |OCYIIECTBICHUIO |OCYIIECTBICHUIO |IPEAIOKEHUS O
pa3pabOTaHHBIX pa3pabOTaHHBIX |pa3pa0OTaHHBIX |pa3paOOTaHHBIX |OCYIIECTBICHHIO
MIPOEKTOB U MPOEKTOB U MIPOEKTOB U MIPOEKTOB U pa3paboTaHHBIX
IMPONU3BOACTBCHHBIX [ITIPOU3BOJACTBCHH |IIPOU3BOACTBCHHEI |IIPON3BOACTBCHHEI | IIPOCKTOB U
porpamm; BIX IPOTPaMM;  |X TIPOTPaMM; X TIPOTpamm; MIPOU3BOICTBEHHBI
X TIPOTPamMM;
HU-4 IIK-8 He Bmageer Cmabo Biameer |Biuameer Ha BricOKOM
BJIa/ICET METOJIaMH [METOJaMU METOJIaMuU METOJIaMU YpOBHE BIajeeT
YIIpaBJICHUA YIIpaBJICHUA YIpaBJICHUA YIIpaBJICHUA METOJaMU
TEXHOJIOTHYECKUM |TEXHOJOTHYECKH |TEXHOJIOTHYECKUM |TEXHOJIOTHUECKHUM |yIIPaBICHUS




IPOIIECCOM; M TIPOLIECCOM; MIPOIIECCOM; MIPOLIECCOM; TEXHOJOTHYECKUM
IPOIIECCOM;
na-5 1K-8 He Bnanmeer Cnabo Biajgeer (BhIaaeeT Ha Boicokom
BJIaJICCT METOJAMU [METOIAAMU METOJaMHU METOIaMHu YPOBHE BIIaJIcET
KOHTPOJIA. KOHTPOJIA. KOHTPOJIA. KOHTPOJIA.. METOAaMU

KOHTPOJIA.




OIIEHOYHBIE CPEJICTBA JIJISI TIPOBEPKH YPOBHSI C@OPMHUPOBAHHOCTHU KOMITETEHIIMI

Homep .
IIpaBujibHBIA 0TBET Coaeprxanue Bonpoca Komnerennus
3a/1aHuA
®opma o0yuenusi _ OPO _ CemecTp_ 7
1 OOmbscHuTE TOHATHS  «yIPABICHHEY, («PEry.INpOBAHUEY, «OOBEKT YIpaBJICHUNN, OIK-4
«yHIPABIISIOLIEE YCTPOHCTBO.
2. Haiite onpenenenue CAY. Ilonsitue CAP u CAY. Otniunuue CAP ot CAY OIIK-4
3. KaxoBbl OCHOBHBIE IPUHIIUIIBI YIIPaBIECHUA? OIIK-4
4. Knaccudukanus cucrem ynpaBieHus M0 IPUHIMITY PETyIUPOBaHUS.
5. Kaxue Bo3elicTBHS HAa3bIBAIOTCS BO3MYILAIOIIUME, a KAKUE — YIPaBIISIFOIIUMU? OIIK-4
6 CpaBHUI/ITe yIpaBJIeHUE 110 OTKJIOHEHUIO C YIPaBICHHEM [0 BO3MYLIAKOLIEMY OIIK-4
BO3JICHCTBUIO.
7. N3 kakux QyHKIMOHANBHBIX 3JIeMEHTOB cocTouT CAP? OIIK-4
8. [TosICHUTB CYIIHOCTB PETYIMPOBAHUS 11O OTKJIIOHEHUIO. OIIK-4
9. [1osICHUTB CYIIHOCTH PETYIMPOBAHUS IO BO3MYILECHHUIO. OIIK-4
10. Yro Takoe 00beKT perynupoBaHusa? KakuMu nepeMeHHbIMU XapakTepusyeTcss 00BEeKT OIK-4
ynpaByieHus?
11. YeMy paBHa cTaTHyeckas OIIMOKa peryaupoBaHus? OIIK-4
12. [To xakuM mpu3HaKaM KJIacCU(PUIMPYIOT CUCTEMBI YIIPaBICHUS? OIIK-4
13. UYem oTiinyaeTcs acTaTUUECKasi CUCTEMA YIIPABIECHUS OT CTATUYECKON? OIIK-4
14. JlaiiTe onpeneneHre THIOBOTO TUHAMUYECKOTO 3BEHA. OIIK-4
15. 3aueM HeoOX0MMa TMHEapU3aIlysl YpaBHEHHUN U YTO JIGKHUT B €€ OCHOBE? OIIK-4
16. [Touemy s ananmsa u cunTe3a CAY, a Takke I NCCIEA0BAHUS €€ TUHAMUYECKOTO OIIK-4
MOBEJICHHSI HCIIOJIB3YIOT IpeoOpa3oBanue Jlammaca?
17. Uro Takoe nepenatouHas GyHKIHUS? OIIK-4
18. Uro Takoe BpeMeHHbIe XapakTepucTuku? [[ist uero onn HeoOxoaumbl? Kakue TunoBsie OIIK-4
BXOJIHBIE BO3/ICHCTBUS UCTIOIB3YIOTCS JIJIsl HOJYyYEHHUS] BDEMEHHBIX XapaKTEPUCTHK?
19. Yro xapakTepusyeT 4yacToTHas nepenatrouHast GpyHkius? KakoBbl ee BO3SMOXXHOCTH? OIIK-4
20. Kak rpa¢uuecku npeacTaBiIsIOT YaCTOTHBIE XapaKTePUCTUKH? OIIK-4
21. Kaxkas B3anMOCBS3b CyIIECTBYET MEXKIY IoIorpad)oM 4aCTOTHOU MepeIaTOUHON OIIK-4




byakunn u JIAYX ¢ JIOUX?

22. KakoBa MeTo/iMKa MOTy4eHUS IEPEXOTHON (YHKITUH? OIIK-4
KakoBa MeTouKa moyry4eHust UMITYJIbCHOU (PyHKITUN? OIIK-4

23 KakoBa MeToauKa IOCTpOEHHUs IIEPEXOIHON XAPAKTEPUCTUKH 110 €€ U3BECTHOU OIK-4
UMITYJIbCHOW (QyHKITUN?

24, Kak 3anuceiBatoTcst nepearounble PyHKIMU U IEPEXOIHBIE XapaKTEPUCTUKHU: OIIK-4
a) areproaMIecKoro 3BeHa 1-ro nopsjika
Kak 3anuceiBaioTcst nepearounble PyHKIUU U IEPEXOJHbIE XapaKTEPUCTHKU:

25. 0) KoJIe0aTeIHPHOTO 3BEHA, OIIK-4
B) allepuoIMYECKOro 3B€Ha 2-T0 NOPSJIKa;

26. Kak 3anuceiBaroTcs nepenarounble PyHKIUU U TIEPEXOHbIC XapaKTEPUCTUKH OIK-4
T) peasibHOTO MU PepeHITUPYIONIETo 3BEHA;

27, Kak 3anuceiBaroTcs nepearounble PyHKIMU U TIEPEXOTHBIC XapaKTePUCTHKU: OIK-4
1) peaJIbHOTO WHTErPUPYIOMIETO 3BEHA?

28 OOBACHUTH CIOCOOBI BEIYUCIEHHSI TAPAMETPOB 3BEHBEB 110 SKCIIEPUMEHTAIbHBIM OIK-4
MIEPEXO/THBIM XapaKTEPUCTUKAM.

29, Kaxue k03 @uumeHTsI BXOASIT B IepelaTOUHYI0 (PYHKIIMIO 3B€HA IIEPBOTo nopsiaka’? OIK-4
Kak skcnepuMeHTaIbHO ONPEeTUTh 3TH KOA(PPUIIMEHTHI?

30. Kaxoit Bun umerot nepegarounas GyHkius u auddepeHimaib-Hoe ypaBHEHNE OIK-4
anepuoOMYECKOr0 3B€HA IIEPBOT0 NopsiaKa’?

31. Kaxkue BbI 3HaeTE KOMOMHAIINY 3BEHHEB? OIIK-4

32, Ilepenarounas pyHKIUS MPH MOCIEAOBATETLHOM U NMapajuIeIbHOM COeIMHEHUN OIIK-4
3BEHBEB.

33, Ilepenarounas pyHKIUS MPU BCTPEUHO-TIAPAIIICIIBHOM COSITMHEHUH 3BEHBEB U OXBATE OIIK-4
AMHUIHONU 0OPAaTHOM CBS3BIO

34, Haiite nonstue ycroitunBoctu CAY. OIIK-4

35. YUTO MOHMMAKOT O] YCTOMYMBOCTBIO CHCTEMBI YIIPABIICHUA? OIIK-4

36. KakoBbI 0cOO€HHOCTH anredpanvyeckux U YaCTOTHBIX KPUTEPUEB YCTOMYMBOCTH? OIIK-4

37, [TpuBenure GOpMYyIHPOBKY U MOACHUTE HPUZNUECKUN CMBICI YACTOTHOTO KPUTEPUS OIIK-4
ycronunBocTH HallkBHCTa 1)1 YCTOMYMBBIX B PA30MKHYTOM COCTOSIHUU CHCTEM.

38. Kaxk onpenenuTts ycTOWYHMBOCTh CUCTEMBI TI0 KpuTeputo ['ypBura? OIIK-4

39. Kaxkue cymecTByroT moka3arenn KauecTBa MepexoTHOTo mpoiiecca? OIIK-4




40. HazoBute ocHOBHBIE TOKA3aTEIM KaueCTBA YIIPaBJICHHUS. OIIK-4

41. Kak Bnusitor napamerpsl [1-, Y-, [TN-perynsTopoB Ha epexoaHON NpoLecc CUCTEMBI? OIIK-4

42. [T1-3aK0H peryIupoBaHus OIIK-4

43. Kak MoxHO orieHuTs 3amac ycrounBoctu CAY? OIIK-4

44, [epeperynupoBanue. CreneHs (KOAPGHUIMEHT) 3aTyXaHU OIIK-4

45, Bpewmst nepexoanoro nporecca OIIK-4

46, Kakwne nokazarenn kadecTBa O3BOJISIOT OJHOBPEMEHHO OIEHUBATH KaK TOYHOCTH, TaK OIK-4
1 OBICTPOJICHCTBUE CUCTEM YIIPABIICHUS?

47. OxapakTepu3yiTe TUIIOBbIE ONITUMAIIbHBIE MPOLIECCHI PETYIUPOBAHMUSL. OIIK-4

48. Kakue npusHaku nexar B OCHOBE KJIaCCH(PUKAIIUU O0BEKTOB YIPaBICHUS? OIIK-4
JlaiitTe onpezeneHust 0OObEKTOB yIPaBICHUS OJHOMEPHBIX 1 MHOTOMEPHBIX,

49. OJTHOCBSI3HBIX M MHOT'OCBSI3HBIX, JINHEHHBIX U HEJTMHEHHBIX, C COCPEAOTOUYCHHBIMH U OIIK-4
pacrpeielIeHHBIMU TTapaMeTPaMH.

50. Y10 NOHUMAIOT IT0JT EMKOCTBIO 00BEKTA? OIIK-4

ol. Kak Bnusier eMKOCTh 00bEKTa Ha KaYECTBO PETyJINPOBAHUS? OIIK-4

52, UYro Takoe caMOBBIpaBHMBaHUE O0BEKTA M KaK OHO BJIMSET Ha MEPEXOJHBIN Mpouecc? OIIK-4

53. UYro Takoe TpaHCHOPTHOE 3ara3/bIBaHue, IEPEX0JHOE 3ana3ibIBaHue? OIIK-4

o4, Kak Bnusier 3ana3ipIBaHie Ha KAYECTBO PETYJINPOBAHUS? OIIK-4

55. Kak sxcnepruMeHTaIbHO ONpeessoT NepexoiHble XapaKTepUCTUKHN 00beKkTa? OIIK-4

56. Kak omnpenenstor napaMeTpsl nepeaaToqHon (yHKIUY 110 TEPEXOTHON OIK-4
XapaKTEpUCTHUKE?

o7. Kak skcnieprMeHTanbHO ONpeesstoT YaCTOTHBIE XapaKTepUCTUKUA 00beKTa? OIIK-4

58. Ha3zoBuTe OCHOBHBIE 3aKOHBI JEHCTBUS PETYIATOPOB. OIIK-4
OxapakTepu3yiTe CBOMCTBA IPOMOPIMOHAIBHOIO, UHTErPAIBHOT O, IIPO-

59. MOPIMOHAIEHO-UHTETPATBHOT0, TPONOPIHUOHATIBHO-IU (D HEepeHInaIBHOTO, OIIK-4
PONOPIHMOHATBHO-UHTErpAJIbHO-TU (PP EepEeHIIMIBHOT0 3aKOHOB PETrYJIMPOBaHUSI.

60. KakoBbI 0cOOEHHOCTH MO3UIUOHHBIX PETYISATOPOB? OIIK-4

61 YTo npesncTaBIsAIOT U3 Ce0s pEryIsTOPBI C MPOTHOZUPYIOLIEH MOJIENBIO U Ha OCHOBE OIIK-4
HMCKYCCTBEHHBIX HEPOHHBIX CETEH?

62. UTo 1€XUT B OCHOBE BHIOOpA 3aKOHA PETYIUPOBAHUS? OIIK-4

63. Kak onpenensoT onTuMalbHbIE MapaMETPhl HACTPOUKH MPOMBIIIIIEHHBIX PETYISITOPOB OIIK-4




C 3aMacoM yCTOMYMBOCTH?

Texuunueckue cpeacrsa CAP u ux xknaccudukaius no GyHKIIMOHATEHOMY

64. OIIK -4
Ha3HAYEHUIO.

65. I'ocynapcTBeHHast cucTeMa MPOMBILIUICHHBIX TPUOOPOB U CPEICTB aBTOMATH3AINUN OIK-4
(I"CID).
KakoBo Ha3HavYeHHE MEPBUYHOTO U3MEPUTEILHOTO TPeoOpa3oBaTelis, KaKOBBI €T0

66. XapaKTepUCTUKH, KAKUMH ITOKa3aTeJIIMU MOXHO OXapaKTepu30BaTh €ro OIIK-4
IUHAMHUYECKHE CBOIicTBa?

67. KaxoBo HazHaueHHEe MPOMEXYTOUHBIX ITpeodpaszoBareneit, LIAIL, ALI, OIIK-4
HOPMHPYIOIUX peoOpazoBateneii? KakoB npuHuum ux aeicTeus?

68. Kax mpoucxoaut comnpsoxenue npeodpazonareneit ¢ MNC? Oxapakrepusyiite u OIIK-4
CpaBHUTE THEBMATUYECKHE, JICKTPUIECKHE U BOJOKOHHO-ONTHYECKUE JIMHUU CBS3U

69. KakoB npuHImn aeiicteus ne)opMaiiOHHBIX, EMKOCTHBIX, Tb€30METPHUECKHUX, OIK-4
MHAYKTHUBHBIX ITpeoOpa3oBaresieil 1aBiaeHus?

70 Kak 3amuimaroT MaHOMETpPBI OT IEHCTBHS arpECCUBHBIX, TOPSYHX, 3aTrPSI3HEHHBIX, OIK-4
KPUCTAJUTU3YIOIUXCS U BSI3KHUX cpen’?

71 Ha3f)BI/IT€ OCHOBHBIE BH/Ibl MAHOMETPHUECKUX TEPMOMETPOB M UX XapaKTEePHbIE MK-5
CBOMCTBA.
OOBsicHUTE TPUHITUI ICUCTBUS TEPMOIJIIEKTPUUECKOTO TIpeoOpazoBarens. Kakue [IK-5

72. CYIIECTBYIOT CIOCOOBI YCTPaHEHUs OIPEIIHOCTH, 00YCIIOBIIEHHON TeMITepaTypon
CcBOOO/IHBIX KOHIIOB TEPMO3JIEKTPHUECKOT0 peodpazoBaTeis?

73 [lepeuncanre JOCTOMHCTBA U HEJJOCTATKH TEPMOMETPOB COITPOTHBIICHUS. IK-5

74, Kak yMEeHBIINTH MOTPEIIHOCTH U3MEPEHUS TEMIIEPAaTypPbl KOHTAKTHBIM U MK-5
0ECKOHTAKTHBIM METOJ[aMHU?

75. [TpyHIMI NeHCTBUS MUPOMETPOB U3JIyUEHUS IK-5

6. KakoB npuHIHIT JeiicTBUS pacX0I0MEPOB MEPEMEHHOTO U MTOCTOSHHOTO TIeperaa [K-5
naBieHus?

77 [TpuHIMT NEHCTBUS PacXoA0MEPOB IMEPEMEHHOT0 Tiepenaia JaBJIeHH (C CyKaroIUMU K-5
YCTPONCTBAMHU) ¢ TEH30PE3UCTUBHBIMU IPe00pa30BaTENsIMH JaBICHUS

78. [TpuHIKT IEHCTBUS TETIOBBIX PACXOJOMEPOB U CUYETUMKOB KHUAKOCTEH U Ta30B [1K-5

79, CpaBHHUTE pa3IHyuHbIe CIIOCOOBI H3MepeHus ypoBHs. [IpuHuMn neicTBus MK-5

ANEKTPUYECKUX EMKOCTHBIX M KOHJTYKTOMETPHUECKHUX (OMUYECKHX) YPOBHEMEPOB




80. [TpunIUn nelcTBUS yIbTPa3BYKOBBIX U PAAMOU30TOIHBIX YPOBHEMEPOB ITK-5

81 KakoBa cTpykTypa HHTEIUIEKTyalIbHBIX ITPe00pa3oBaTeieii JaBICHHs, TEMIIEPATYPHI, [IK-5
pacxoza u ypoBHs?

82, Hcnomuurenbhbie ycTpoiicTBa. Mcnonaurensubie Mexanu3mel (MM). Knaccudukarus [IK-5
M. ITneBmaTuueckue u snexkrpudeckue M.

83. Poite MUKpOTIPOLIECCOPHOI TEXHUKH B CUCTEME YIIPABIICHHUS. [K-5
Meroauka coctaBieHus (QyHKIIMOHAIBHBIX) CXEM aBTOMATH3AIMU CHCTEM [IK-5

84. YIPaBJIEHUS OCHOBHBIX TEXHOJIOTMYECKUX MPOLIECCOB C UCIIOJIb30BAHUEM YCIOBHBIX
0003HAYEHUI CUCTEM aBTOMAaTH3aIUH.

85 N300paskeHre TEXHOIOTHIECKOTO 000pYIOBaHHS U CPEICTB aBTOMATH3ALUN Ha OIIK-4
(YHKIIMOHATILHOW CXeM€e CUCTEM YIPaBIICHUS TPOIECCAMH.

86. [TpuHuMn nocrpoenust OyKBEHHOTO YCIIOBHOTO 0003HaueHus pudopa OIIK-4

87. CocraBieHne GyHKIMOHAIBHON CXeMbl aBTOMATU3ALUH C PA3PhIBOM JIMHHUH CBS3H. OIIK-4

88. VcnionHUTENBbHBI MEXaHU3M 0003HAYaeTCsl OKPYKHOCTBIO pa3MepaMu? OIIK-4

89. [Tpubop aBTOMaTH3aLMK 0003HAYAETCSI OKPY>)KHOCTBIO pa3Mepamu? OIIK-4
Kaxnomy 351eMeHTy KOHTYpa KOHTPOJIs, TMOO0 peryaupoBaHMsl IPUCBaNBaETCs

90. MO3UIIMOHHOE O0O03HA4YEHUE, IepBas dYacTh KOTOPOTO - apadckas nudpa OIIK-4
yKa3bIBaeT?
Kaxnomy 351eMeHTy KOHTYpa KOHTPOJIS, TMO0 peryaupoBaHusl IPHCBanBaeTCs

91. MO3UIIMOHHOE 0003HaueHue, BTOPasi 4aCTh KOTOPOT'O BHIMIOJIHSAETCS CTPOUYHBIMU OIIK-4
OyKBaMH pycCKOro andaBUTa U YKa3bIBaeT?

92, Kak Ha cxeme aBTOMaTH3aluu yKa3aH BOJbTMET]P, NOKA3bIBAIOUINI YCTAHOBICHHBIN Ha OIIK-4
mure?

93, Kak Ha cxeme aBTOMaTH3alluu yKa3aH PEryJsiTOp COOTHOLIECHHS pacXo0B OIIK-4
YCTAHOBJICHHBIH Ha MuUTe?

9. Kak Ha cxeme aBTOMaTH3alluy yKa3aH BTOPUYHBIN MPUOOp YCTAaHOBJIEHHBIN Ha IIUTE OIIK-4
JUIs U3MEPEHUs Nepenaja JaBlIeHUH, peruCTPUPYIONTHiL?

95 Ha kakoii BxoJ (BBIX0/1) MPOrPaMMHO-JIOTMYECKOTO KOHTPOJIJIepa MOCTYIAeT CUTHAI C OIIK-4
pelie YpOoBHSI, HCIIOJIb3YEeMO€ Il CUTHAIN3ALUU BEPXHEr0 YPOBHS ?

96. [TosunmonHnoe perynmupoBanue peanu3oBanHoe Ha MIIK tpeOyer cHsATHE curHana ¢ OIIK-4
Kakoro Bxoja (BbIxoja) ?

97. HazoBute ocHoBHBIE (hyHKIMHN npombIiuieHHBIX ACY TII. OIIK-4




98.

Kakue cymectBytot paznoBuanoctu ACY TII?

OIIK-4

99.

Kax ocymecTisiercss B3auMOCICTBIE YeJIOBEKa-0IepaTopa ¢ TEXHUYECKUMHU
cpeactBamu ACY TII?

OIIK-4

100.

[TporpamMmuoe obecrieuenue SCADA

OIIK-4

101.

Tononorus pacnpeneneHubix ACYTII

OIIK-4

102.

YKaKUTE TOCTOMHCTBA PErYIMPOBAHUS TI0 BOSMYIICHHIO:
1. B03MOXHOCTh aCTAaTUYECKOTO PEryJIMPOBAHUS
2. He3aBUCHUMOCTB OT BHJIa BO3MYIICHUS
3. BeictponeiicTBue
4, Manoe KoJIU4ecTBO IpuOOpoB

OIIK-4

103.

Onpenenure nepenatounyro Gpynkunro CAP no 3amanHOMY 1ud. ypaBHEHUIO:
d’y

> =0
dt dy?

bp? +cp
3 ap
b% +cp®
s @P

OIIK-4

104.

VYKaxxuTe TOCTOMHCTBA PEryJINPOBAHUS IO OTKIIOHEHUIO?

1. Hamnuwme cratuueckoil ommoOKu

2. HeszaBucumoCTb OT BHJIa BO3MYIIAIONIETO BO3ACHCTBUS
3. TlomydyeHue acTaTHYECKOM XapaKTEPUCTUKHI

4. bonpliasi TOUHOCTH PETYIHPOBAHUS

OIIK-4

105.

VYkaxwure nepenarounyro Gpyakmauto [IN-perynstopa

OIIK-4




4

CTaLII/IOHapHI)Ie O00BEKTHI YIIPaBJICHHUA XapPaAKTCPUZYIOTCA MTOCTOAHCTBOM

106. a) 1) BBIXOIHOH (peryupyeMoii) BeTHYHHBI, OIK-4
b) mapaMeTpOB MaTeMaTHYECKOIO OIMCAHUA,
C) CTPYKTYpbl MATEMaTHYECKOI'O ONUCAHMUS.
3aBHCHUT JI BEJTMYMHA TIOCTOSTHHON BpeMeHH oT AX u AY?
1. 3aBucur ot AX u ot AY OIK-4
107. 2. 3aBucHUT TOJBKO OT AX )
3. 3aBucuT TOIBKO OT AY
4. He 3aBucut uu oT AX, HU 0T AY
VYkaxure Ha3HaAYEeHHE 0OOPAaTHON CBSI3U:
1. CpaBHeHue BBIXOJHOM BETMUNHBI CO BXOAHOM
108. 2. CpaBHEHHE TEKYIIETO 3HAYCHUS PEryINPYEeMON BEIMIHHEI C 3aaHHBIM OIIK-4
3. Tllomaua curHama ¢ BbIXOAA Ha BXOA A (POPMHUPOBAHHS PETYIUPYIOLIETO
BO3JICUCTBUA
4. llonmaua curHana ajs CONOCTAaBJIEHUS 3alaHHOTO YIIPABIISIOIIETO BO3AEHCTBUS C
BXOJIHBIM ITApaMETPOM
Onpenenuts yCTOMYMBOCTh CUCTEMBI IO KpuTeputo I'ypBuna: OIIK-4

109.




a)p°+2p+5=0
6)3p> +4p*+7=0

O06e yCTOWYMBBI
a) HEYCTOMYMBa
0) HeycToitunBa
O0e HeyCTONYMBBI

el N =

110.

K
1+T,p

Omnpenenute nepexoanbie (yHKIIMN 3BEHA
h h

JAN

"

h

1. ayur)
2. a
3. B
4. 6

OIIK-4

111.

Omnpenenure xapakTep KOpHEH 110 BULY NEPEXOIHOTO Mpoliecca

/\
\ YAV

KommiekcHble ¢ OTpUIIATENIbHON BEIECTBEHHON YacThIO
KoMI1eKkCHBIE € OJI0KUTENBHOMN BEIIECTBEHHOM YacThIO
BemecrBennsie

Muumeble

PobhE

OIIK-4

112.

Omnpenenure oOITYIO MEPeIaATOUHYIO (YHKITHIO

OIIK-4




W,

1. W, +W, +W, +1

WW, +1
2 WW, +)W, +1
W, +W,
3. W, +W, )W, +1
W1W2
4. WW,W; +1

Onpenenurte Ha KpuBoi MuxaiiioBa BUJI KOPHEH XapaKTEPUCTHUECKOTO YpaBHEHUS

1. JIBa MHUMBIX, OJIMH BEIIESCTBECHHBIN MOJI0KHUTCIbHBII OIIK-4
113. 2. JlBa MHMMBIX, OJIMH BENICCTBCHHBIN OTPHUIIATECIHHBIN

3. JlBa BelIeCTBEHHBIX OTPHUIIATEIbHBIX, OJMH HYJIEBOH

4. JIBa MHUMBIX, OIUH HYJEBOI

DOKBUBAJICHTHBI JIM CTPYKTYPHBIE CXEMbI Ha PUCYHKaX a) 1 0)
[ | X T/p
x TP y i y
K Kk

114. T

X

a) X—»{ K }—»{Tp/Kﬂ}—»y 6) —»{1+Kpﬂ'}—>{ Tip }—y>




DKBUBAJICHTHBI HA PUCYHKE &)
DKBUBAJICHTHBI HA PUCYHKE 0)
DKBUBAJICHTHBI HA 000UX PUCYHKAX
He skBHBasicHTHBI Ha 000UX PUCYHKAX

PopnhRE

115.

[Ipy KakuX YyCJOBUSAX BBIXOJHAA (peryiampyemasi) BelIWYMHA OOBEKTa
CaMOBBIDAaBHUBAHUS OCTA€TCsl IOCTOSSHHOM, €CIM Ha HEro JeHCTBYET
yIpaBisitollee, Tak U BO3MYILaollee Bo3aeicTere?

a) yIpasiiAIOLIEe BO3JAECHCTBUE PABHO HYIIIO;

b) BO3MyIIalOLIEE BO3ACHCTBUE PABHO HYJIIO;

C) CcyMMapHOE BO3/eHCTBHE Ha OOBEKT PABHO HYJIIO;

oe3
KaK

d) 00BeKkT 0e3 CaMOBBIpABHHUBAHUA HE MOXCT HAXOJUTHCA B YCTAHOBHUBLIICMCH

COCTOsHHUU.

OIIK-4

116.

Kakas xpuBas MuxaiinoBa coorBeTcTByeT ycroitunoit CAP
jim
jlm jlm jlm

1) 2) 3) / 4)

+Re

OIIK-4

117.

YeMy paBHa BeIMUYUHA NIEPEPETyIMPOBAHUS

AE/BK

1

2. AE/DC
3. ED/DA
4. DK/ED

OIIK-4




Omnpenenure xapakTep KOpHEH XapakTEpUCTUIECKOTO YPaBHEHHUS 10 BUY
[IEPEXO/IHOTO Mpo1iecca

~ [/
Vo

118. OIIK-4
1. Muumsie
2. KowmiiekcHbIe ¢ IOJIOKUTEIBHOMN BEMIECTBEHHON YaCThIO
3. KoMruiekcHbIe ¢ OTpUIIaTeIbHOM BEIICCTBEHHOMN YaCcThIO
4. BemuiecTBeHHbIE MTOJIOKUTEILHBIE
Kakas xpuBas MuxaiinoBa cooTBeTcTByeT HeycToiunBoit CAP
jlm jlm jlm
| \\
+Re +Re +Re
119. a) 0) B) OIIK-4
1. Bce He ycToiunBbI
2. 0)
3. a),0),B)
4. a)
Kak 1o pa3roHHoi KpHBOI ONpeAETUTh NOCTOSHHYIO BPEMEHH Y 00BEKTa NEPBOTO
nopsiJika 0e3 CaMOBBIPABHUBAHUS M O3 3ara3/IbIBaHus?
a) Kak BpeMs, B TEUCHHE KOTOPOTO BHIXOJIHAS BEJIMUHNHA JIOCTUTHET STUHIUYHOTO
3HAYEHHS,;
120. ’ OIIK-4
b) Kak BpeMs, B TCUCHUE KOTOPOTO BBIXOJIHAS BEJIMYMHA JOCTUTHET YCTAHOBUBIIIETOCS
3HAYEHNS,

C) Kak BpeMsi, B TEUEHHE KOTOPOTO BBIXOIHAS BEIMYMHA TOCTUTHET 3HAUCHHSI
BXOJHOU BEJIMUNHEL.




[Tpu 06paboTKe KPUBBIX pa3roHa BIUSHUE MaJIbIX MOCTOSHHBIX BPEMEHU 00BEKTa
YUUTBIBAETCS

121. a) BBEICHUEM JUHAMUYECKOI'O 3ala3ibIBaHMsI; OIIK-4
b) 5%-bIM yBEITMUCHHEM OCHOBHOI» MOCTOSHHOW BPEMEHHU;
¢) 5%-bpIM yMeHbIIEHHEM KOX(DUITUCHTA TTepeIadH.
Jiis ompeneneHuss Mojenu OOBEKTa CHSATAa PA3TOHHAS XapaKTePUCTHKA OOBEKTa.
JIMTenbHOCTh Mpoliecca OTpabOTKH BO3MYIIEHUs cocTaBuia 25 muH. [Ipu o6paboTke
Pa3rOHHOM KPUBOM MOJydeHa repefaaTouHas GyHKIHUS WHEPIHMOHHOTO 3BEHA TMEPBOTO
MopsAaKa ¢ 3ama3fpiBaHueM. HaiineHsl mocTosHHas BpeMeHH o0bekTa — 10 MuUH u
122 3ama3apiBanue — 5 MuH. UTO MOYKHO CcKa3aTh 00 aJIEKBATHOCTH MOJCIN? OIK-4
a) Mogenb, ckopee BCero, aJiekBaTHa, TaK KaK HUYEro He TOBOPUT 00 0OpaTHOM.
b) Mogenb, ckopee BCero, HeaJeKBaTHA — MOCTOSIHHAA BPEMEHH CIIMILIKOM BEJIMKA
MIPH JIAHHBIX 3aMa3IbIBAHUH U JJIMTEIBHOCTH BCETO MpoIiecca.
¢) Mopgenb, ckopee Bcero, HeaJeKBaTHa — MOCTOSIHHAs BPEMEHH CIUIIKOM Malia
MIPY JAHHBIX 3aMa3AbIBAHUM U JTTUTEIHHOCTH BCETO IpoLecca.
[Ipu uccnenoBannm oOBEKTA YIPaBICHUS UMEETCS KaK BO3MOXKHOCTb CHATHSI KPUBBIX
pasroHa, Tak M BO3MOXHOCTb JKCIepuMeHTaibHOro omnpeneneHuss ADPUYX. Kakoi
croco0 ompeneNeHruss MaTeMaTHYeCKOro OMHCaHUs JacT 0ojiee TOYHYIHO MOJEIb
123, o0BekTa? OITK-4
a) 00paboTKa pa3rOHHBIX KPUBBIX;
b) o0OpaboTka skcniepuMeHTabHO ADUX;
c) 00paboTKa pa3rOHHBIX KPUBBIX WU 00paboTKa 3KcrepuMeHTanbHo ADYX —
00a MeToJ1a paBHOIICHHBI.
HauxynmmM ciyqaem Tpu TOCTPOSHUU CHUCTEMBI PETYJIHPOBAHUS SIBISECTCS CIIydai,
KOT'/Ia OTHOIIICHHE 3alla3/IbIBaHMs K TTOCTOSIHHON BPEMEHHU 00BheKTa
a) BEIHKO,;
124, b) MaJo; OIIK-4
C) paBHO €OWHHUIIE,
d) pasHoO 0,5.
B kakoli peneiiHol cucTeMe peryaupoBaHus BO3MOXKEH YCTaHOBUBIIMICS pexuM (Tipu
125. OTCYTCTBHUH BO3MYIIICHHM, IEHCTBYIOMNX HA OOBEKT)? OIIK-4

a) JIByXmo3uimoHHOE pesie — 00BEKT ¢ CAMOBBIPABHHBAHUEM;




b) JIByxmo3unuoHHOE pesie — 00bEeKT 0e3 CaMOBBIPABHUBAHUS;
¢) Tpexmo3unnoHHOE penie — 0OBEKT C CAMOBBIPABHUBAHUEM;
d) Tpexmo3unnoHHOE pene — 00bEKT 0e3 CaMOBBIPAaBHUBAHUA.

126.

Kaxue curnasbl HCIIONIB3YIOTCS CUCTEMOM peryIupoBaHus Uit (popMHUpOBaHUS
YIPaBJISIONIET0 BO3IECHCTBUS MPHU YIIPABICHUH 0 BO3MYILIEHUIO?

1. Curnan 3aganus

2. 3Ha4yeHHue peryaupyeMoro napaMmeTpa

3. CurHan no BHENIHEMY BO3MYITIEHUIO

OIIK-4

127.

Kakoe mpeoOpazoBaHme TO3BOJSET TMONYYUTh W3 MNEPEAATOYHOW  (YHKIHU
KOMIUIEKCHYIO YaCTOTHYIO XapaKTEePUCTUKY?

1. O6parnoe nmpeodOpazosanwue Jlamiaca

2. 3aMeHa MePEeMEHHOM S Ha im

3. Ilpsimoe npeoOpaszoBanue Jlarmaca

OIIK-4

128.

VYkaxure CBOHCTBA, XapaKTepHbIE 1151 0ObEKTOB C CAMOBBIPABHUBAHUEM

1. IlepexonHas XapakTepUCTUKA HEMPEPHIBHO BO3PACTAET

2. HWmnynbcHas XapakTepUCTUKAa INpU OECKOHEYHOM BpEMEHM BO3BpallaeTcs K
HCXOJHOMY 3HAYCHHIO

3. Koaddunment ycunenus uMeeT KOHEYHOE 3HaUCHHE

OIIK-4

129.

Yemy Oyner paBHa nepenatouHas GyHKIMS CUCTEMbI, 00pa30BaHHOM MOCIEI0BATEIbHBIM
COEIMHEHUEM 3BCHbHEB?

1. Ilepenarounoii ¢pyHKIMK 3B€HA C HAMOOIBIINM KOAPPUIIMEHTOM ycuileHUs

2. CymMe niepe1aToYHbIX (YHKIMH 3BEHHEB

3. IlpousBenieHHIO MEPEAATOUHBIX (DYHKINI 3BEHBEB

OIIK-4

130.

W3 ypaBHeHus auHamuku (quddepeHInansHOT0 YpaBHEHUS) CHCTEMBI YIIPaBIIEHUS
MOXHO TIOJYyYUTh YpaBHEHHE CTATUKA CHUCTEMBI, TIPUpPaBHUBas B HEM BCe
MIPOU3BOJIHBIC K

1. nymo

2. OECKOHEUYHOCTH

3. eqUHUIIE

4. MOCTOSIHHOM

OIIK-4

131.

Urto nmpeacTaBisieT co0oil craTuueckas ommoKa peryaupoBaHus?

OIIK-4




OTKJIOHEHUE PEryIupyeMOil BEJIMYMHBI OT 33JaHHOTO 3HAYEHHS 3a BpeMs
IIEPEXOIHOT0 TpoLECcCca

OTKJIOHEHHE perylupyeMod BeIWYMHBl OT 3a/JlaHHOTO  3HAuYeHUs B
YCTaHOBUBIIEMCS PEKUME PaOOTHI

Heunz0exHyl0 MHCTPYMEHTAJIBHYIO IOTPEIIHOCTh  3JEMEHTOB  CHCTEMBbI
peryiIupoBaHust

Pa3HocTe Mexay BXOIHOM M BBIXOJAHOM BEIMYMHOM B YCTaHOBUBIIEMCS
pexume

VKaxxuTe HeJI0CTaTOK peryjinpoBaHusa 110 OTKIIOHCHUIO:

1 HeB0o3MO0XXHO y4yecTb BCE BO3MYIIAIOIINE BO3CHCTBUS

132. 2 Hanuune cTaTU4ecKON OMIMOKU OIIK-4
3 CioXHOCTh KOHCTPYKIHH
4  Hamuuue oOpaTHOM CBSI3H
YeMm 00ycioBI€HA CTaTHYECKask OMIMOKA IPH PETYIHUPOBAHUU 110 OTKIOHEHHIO?
1 TlorpemHocTbio TpUOOPOB
133. 2 Hamuumnem oOpaTHOM CBS3U OIIK-4
3 IlpuHUUNOM perynupoBaHus
4 HenoctatoyHo 601bKUM KO3 OUIMEHTOM YCUIIEHUS
Omnpenenute yCTOWIMBOCTH CUCTEMBI 110 KpuTeputo I'ypBuna:
a)5p’+p+1=0
6)3p°+4p+8=0
134 1 O06e ycToH4YHMBHI OTK-4
2 a) HeycToiuuBa
3 0) HeycToWYHMBa
4 O06e HEeyCTONYMBBI
UTto Ha3bIBaeTCs MEPEXOIHON XapaKTEPUCTUKON?
1 U3MmeHeHHe BO BPEMEHH BBIXOHOTO MapaMeTpa MpU eTUHUIHOM UMITYIbCHOM
135. BO3/IEIICTBUU HA BXOJE OIIK-4
2 3aBUCHMOCTB BBIXOJHOT'O IIApaMETpPa OT BXOAHOTO ITPU YCTAHOBUBILEMCS PEXKUME
3 3aBHCHMOCTB BBIXOJHOI'O IIaApaMeTpa OT BXOJAHOTO IIPU HEYCTAHOBUBILEMCS




pexume
4  V3MeHeHHE BO BpPEMEHH BBIXOJIHOTO TIapaMeTpa Mpu ¢AMHUYHOM CTYIICHYATOM
BO3/ICHCTBUH HA BXOJIE

4gix+199x+y—39§+3x
Jlns ypaBHEeHHs dt? dt t YKaXXUTE IIPABUJIIbHO IIOCTPOCHHYIO

MepeaTOuYHy0 (yHKIIHIO

3p+3
1 4p*+19p+1
136. 4p* +19p+1 OIlK-4
1
3 (p+1)-3-(4p* +19p+1)
3%
4 4p°+19p+1
Kakoii u3 nepeuncieHHbIX HUXKE MMOKa3aTeNel onpeenseT KayeCcTBO Mmpoliecca
PEryJIUpOBaHUS
1 Bpewms 3ama3apiBaHus
137. 2 Kpusas HaiikBucra OIIK-4
3 Kpusas Muxaiinosa
4 BenuuuHa nepeperyiIupoBaHUS
C Touku 3peHus TMHEWHOW TeOPUH aBTOMATUUYECKOTO PEryTHpPOBaHUS
1) BaxxHO yYUTHIBATH KOHCTPYKIIMIO AllIAPATOB U XUMHUYECKYIO IIPHPOTY TPOIECCOB
2) BaxHO y4MTBIBaTh KOHCTPYKIIHIO aapaToB, XUMUYECKasl IPUPO/IA MPOIECCOB
138. Oe3pasnuyHa MpoIeCcCoB OIIK-4

3) BaxHO y4MTBIBATH XUMHUECKYIO IPUPOTY MPOIECCOB, KOHCTPYKIIHSI allapaToB
Oe3pasznuyHa
4) be3pa3nuyHo U3 KakuX 3jeMeHTOoB cocTaBiieHa CAP, Ba)KHO JIMIIIb MATEMAaTHIECKOC




OIMCAaHUE ITUX IJIEMEHTOB
5) Be3paznu4Ho U3 Kakux 3J1eMeHTOB coctaBicHa CAP u ux mareMaTHueckoe
OIHMCAaHNE — BYKEH JINIIb KO3(PPUIMEHT ociablieHus] BHEITHUX BO3JCHCTBHIA

139.

CraTuKOM Ha3bIBACTCS

1) YcTaHOBUBIIMICS PEXXUM 3BEHA HIIM CHCTEMBI, IIPH KOTOPOM IIEpeaaToyHast
(YHKIUST BXOJHOTO Y BBIXOJHOTO CHTHAJA 3Be€HA (MJIM CHCTEMBI) MTOCTOSHHA BO
BpEMEHU

2) YCcTaHOBUBIIHICS PEKUM 3BCHA WIIM CHCTEMBI, TIPH KOTOPOM BXOJHOM M BBIXOIHOM
CUTHAJIBI 3BeHA (UJIM CUCTEMBI) IIOCTOSTHHBI BO BPEMEHH.

3) PesxuM 3BeHA WJIM CUCTEMBI, TIPH KOTOPOM IepeaTouHas (GyHKIUSA BXOAHOTO U
BBIXOJIHOT'O CUTHaJIa 3B€HA (MJIM CHCTEMbI) IIPH CHATHH BHEIITHETO BO3JACHCTBUS
BO3BPAILACTCA K CTAIIMIOHAPHOMY 3HAYCHUIO.

4) PesxyM 3BeHA MJIH CUCTEMBI, IIPH KOTOPOM BXOHOU M BBIXOJIHOM CHUTHAJIBI 3BE€HA
(WM cUCTEeMBbl) TIPU CHSITHH BHEITHETO BO3/IEHCTBHS BO3BPAIIAETCS K CTAIIMOHAPHOMY
3HAYCHHIO.

5) PesxuM 3BeHA UJIM CUCTEMBI, TIPH KOTOPOM IepeaaTouHas (GyHKIUS BXOAHOTO U
BBIXOJIHOTO CUTHaJIa 3B€HA (MJIM CHCTEMbI) 0€3 CHATHU BHEIIHETO BO3CHCTBUS
BO3BpAIAETCS K CTAITAOHAPHOMY 3HAYEHUIO

6) PexxuM 3BeHa WIIH CUCTEMBI, TPU KOTOPOM BXOJHOM U BBIXOJHON CHTHAJIBI 3BCHA
(wu cuctembl) 6€3 CHATHU BHEIITHETO BO3JACHCTBUS BO3BPAIACTCS K CTAIIMOHAPHOMY
3HAUYCHHUIO

OIIK-6

140.

Jliig mepexosia OT HEJTMHEWHBIX 3B€HbEB K JTMHEHHOMY MPEJICTABICHHUIO IPUMEHSIOT
1) JIuneapu3zanuio KacaTelbHON

2) MeTo HaMMEHBIINX KBaPaTOB

3) CryneHuaToe nmpuOIMKeHHEe

4) MeTto CeKymux

5) MeTo1 KyCOYHO-TMHEWHOW JIMHEApU3aluu

6) JIuneitHyro GUIBTPAIMIO 0 HECKOJIBKHM TOYKAM

OIIK-6

141.

B nunamuke

1) TIlepenatounas (GyHKIHS 3BeHA (CHCTEMBI) H3MEHSICTCS BO BPEMECHH BCIICICTBHE
W3MEHEHUS BXOJIHOW BETUIHHBI

2) IlepenaTounast QyHKIHS 3B€HA (CHCTEMBI) H3MEHSIETCS B 3aBUCHMOCTH OT BPEMECHHU
3) BrixoqHast BejiMunHA 3BeHA (CHCTEMBbI) H3MEHSICTCS BO BPEMEHH BHE 3aBUCHMOCTH

OIIK-6




OT BXOJIHOM BETUYHHBI

4) BoixoiHasi BeJTMUMHA 3BEHA (CHCTEMbI) U3MEHSETCSI BO BPEMEHH BCJICICTBUE
W3MEHEHHUS BXOJIHOM BETMYUHBI

5) Beixo/Hast BeJIMunHA 3BeHA (CHCTEMbI) H3MEHSAETCS BO BPEMEHH KaK B 3aBUCUMOCTH
OT BXOJIHOM BEJIMYMHBI TaK U B 3aBUCUMOCTH OT BPEMEHH

142.

Cytb npeoOpa3zoBanus Jlammacca

1) 3akro4aeTcs B TOM, 4TO (GYHKI[MH KOMIUIEKCHOTO TIEPEMEHHOTO X(P) CTAaBUTCS B
COOTBETCTBHE (PYHKIIMS IEHCTBUTEIBHOIO IIEpEMEHHOT0 X(t)

2) 3aKJII0YAETCS B TOM, 4TO (DYHKIIUH JCHCTBUTEILHOTO TIEPEMEHHOTO X(t) CTABUTCS B
COOTBETCTBHUE (PYHKIIHSI KOMIUIEKCHOTO TIEpeMEHHOT0 X(p)

3) 3aKITI09aeTCs B TOM, 4TO B (DYHKIIHMIO JCHCTBUTEILHOTO MTEPEMEHHOTO X(t)
MOJICTABIISICTCS HOBAsI IEPEMEHHAs P

4) 3aKJII0YaeTCsI B TOM, YTO B (DYHKIIHIO KOMILICKCHOTO MEPEMEHHOTO0 X(p)
MIOJICTABIISICTCS HOBAs IIepeMeHHas t

5) siBisieTcst MaTeMaTHUYECKO# abcTpakiuei

OIIK-6

143.

Omnepanyu HaXOKICHUSI OPUTHHAJIA BBIXOJHON BETMUMNHBI TI0 H300PaKEHUIO
1) NUuTerpupoBaHue 1Mo 4acTsMm

2) IIpeoOpazoBanue Jlamnaca

3) O6parHoe npeoOpazoBanue Jlammaca

4) PelieHne XapaKTePUCTHUSCKOTO YPAaBHEHUS

5) Pemenne augGepeHHanbHOr0 ypaBHEHHUS BRICOKUX TOPSIKOB

6) Perienue HenmuuelHOro TUQQEpPEHIIATBHOTO ypaBHEHHS

OIIK-6

144,

Peaxius 3BeHa Ha €IMHUYHYIO CTYMEHYATYI0 (DYHKIMIO Ha3bIBACTCS
1) [epenatounoii pyHKIUEH

2) IlepexomHOl XapaKTEPUCTUKOM

3) UzobpaxennemM QyHKIIUN

4) IMiyibCHOM TIEPEXO0IHOM XapaKTEePUCTHKOM

5) BecoBoit dhyHKkIuei

6) YacTOTHOH XapaKTEepUCTHKOM

OIIK-6

145.

4,5

Peakius 3BeHa Ha € IMHUYHBIN UMITYJIBC
1) [epenaTounoii pyHKIMEH

2) IlepexomHoi XapaKTEPUCTHKOM

3) M3obpaxennemM QyHKIUU

OIIK-6




4) UMy ibCHOM TIEPEXOAHOM XapaKTepUCTHKOM
5) BecoBoii dpynkuueit
6) YacTOTHO# XapaKTePUCTHKOM

Peakuust 3BeHa Ha rapMOHMYECKHE KOJIe0aHusl Ha BXOJIE Ha3bIBAETCS OIIK-6
1) IlepenaTounoit GpyHKIUCH
2) IlepexoaHOl XapaKTEPUCTUKOM
146. 3) U306paxennem GyHKIUN
4) IMIys1ibCHOM TIEPEXOIHOM XapaKTEPUCTHKOM
5) BecoBoii hyHKIHEH
6) YacToTHO# XapaKTepUCTHKOI
[lepenarounas pyHKIUSA 3aMKHYTOH IIENH PaBHA ...
1) nepenaTo4HOi HYHKIUK MPSIMOU 1ICTH, ICTCHHON HA SIUHHMILY TUTIOC (0.0.C.) HIIH
MUHYC (I1.0.C.) IepeaTouHast pyHKIUS e 0OpaTHOM CBSI3U, YMHOKEHHAsI Ha
NepelaTOuHyI0 QYHKIHIO IPSIMOM IIeTH.
2) nepenaroynasi QyHKIHS e 00paTHON CBSA3M, YMHOKEHHAsI Ha TIEPEIATOYHYIO
(GYHKIUIO TPSIMOM IIETH.
147. 3) cymme nepeaaTouHoi QyHKIHS ey 00paTHON CBSA3U U MPSIMOM LIETIH. OIIK-6
4) MakCUMyMYy M3 MepeAaTOYHOM (PYHKIIMYU LenHu 0OpaTHOM CBSI3U U TIEPEIATOYHYIO
GyHKIMN TPSIMOM LIeTH.
4) MUHUMYMY M3 MIepeIaTOYHOM (QYHKIIUH [IETT 00PaTHOW CBSI3H U MEPEIaTOYHYIO
GyHKIMN TpSAMOM LenH
5) cpenHeMy rapMOHHYECKOMY U3 TIEpeIaTOuHON (GYHKIIUHU e 00OpaTHOMN CBSI3U U
nepeaaTouHyo QYHKIMH MPSIMOIl 1Ieru.
148. Kakue ocHOBHBIE 271eMEHTHI HEOOXOIMMBI JJISI BBITTIOJTHEHUS TTPoIlecca N3MEPEHUS? OIIK-6
149, HazoBuTte Kkiacchl TOYHOCTH NPHOOPOB HETOCPEICTBEHHOM OLIEHKM W 00JacTH X OIIK-6
VCIIOJIb30BaHUSI.

150. Yro Takoe KJ1acc TOYHOCTH nprbdopa? OIIK-6
151. B yem oTiiMune aHaMOrOBBIX U3MEPUTEIBHBIX MPUOOPOB OT HUPPOBBIX? OIIK-6
Jlnist yero npepHazHayeHbl 00pa31oBbIe CPECTBA U3MEPEHUN?

152, 1. JIsg mpakTUYeCKUuX U3MEpEHU N K-8
2. Jlns moBepkH pabouux CpeacTB U3MEPEHUI

3. J171s1 XpaHeHMsI ¥ BOCIIPOU3BEJCHUS €AMHUL] (PU3NUECKUX BEIUYMH
153. KakoBbI mipeesnsl mpuMeHeH s IIaTHHOPOAMA-TuTaTHHOBBIX Tepmonap (TIII) [1K-8




1.0...+1300 °C

2.+300 ... +1600 °C
3.0...+2200 °C
4.

-200 ... +600 °C
[IpenMy1ieCTBOM HENPEPBIBHBIX CUCTEM PETYIMPOBAHMS NIEPE] PEIICUHBIMHU SABIISIETCS [1K-8
1) Oosee BbICOKast TOUHOCTh PErYIUPOBAHUS;
154. 1 2) ©OoJiee BEICOKOE OBICTPOICHCTBHE;
3) mpocCTOTa pealu3aly U HaCTPOMKH.
KakoMy ypoBHIO >KMIKOCTH B pe€3epByape COOTBETCTBYET MAaKCHMAJbHBIM Iepernas [1K-8
TUIPOCTaTUYECKUX JaBICHUN IPU UCIIOJIb30BAHUN MAaHOMETPUUECKOI0 ypoBHEMepa?
155. 1 1. BepxHeMy ypOBHIO JKUIKOCTH B pE3EpByape
2. HmwxHemMy ypOBHIO )XHIKOCTH B pe3epByape
3. CpenHeMy YpOBHIO )KHJKOCTH B pe3€pByape
4. HomuHalibHOMY YPOBHIO HJIKOCTH B pe€3epByape
UYTto Takoe MaccoBbIN pacxon? T1IK-8
1. Orto wMmacca BemiecTBa, MPOXOMSILEro Yepe3 cedeHwe TpybonmpoBoaa 3a
OIIpEAEIEHHBIA TPOMEXYTOK BPEMEHH
2. D10 00BEM BelIeCTBA, MPOXOJAIIET0 Yepe3 CeueHUe TPyOonmpoBOAa B €IUHUILY
156. 3 BpEMEHU
3. DTO Macca BellecTBa, MPOXOMSIIEro 4Yepe3 CeueHue TPpyOorpoBoAa B EAMHMILY
BpEMEHU
4. DOt10 o00bEM BellecTBa, MPOXOIAIIET0 Yepe3 CeuyeHue TpyOorpoBojga 3a
OIIpEAEIEHHBIA TPOMEKYTOK BPEMEHH
UYro Takoe n30BITOUHOE JaBiIeHHuE? I1K-8
1. Pa3HOCTB MEXIy OapOMETPUYECKUM JIaBJICHUEM U pa3psLKeHUEM
157. 3 2. Pa3HOCTh MEXIY pa3psDKEHUEM U O6apOMETPUUECKUM JaBJICHUEM
3. Pa3zHocTh Mexkay aOCOTIOTHBIM U GaApOMETPUYECKUM AABICHUSIMU
4. Pa3HOCTh MEXIy OapOMETPUUECKUM M a0COTIOTHBIM JaBJICHUSIMU
OueHuTh YCTOHYMBOCTH CUCTEMBI 110 KpUTeputo ['ypBuIa npu [1K-8
158. HEYCTOHYMBast

D(s) =s" +5s5°+3s° +55+2=0




OueHuTh yCTOMUMBOCTH IO KpuTepuro Payca cucTeMbl ¢ XapakTepUCTUYECKUM

I1K-8

159. HEYCTOWYHNBAS YPaBHCHHUCM
D(s)=s*+2s®+3s* +4s+2=0.
160 Haiitu  xputnyeckoe  3HaueHne  Kod(duimeHTa  yCHIGHHS  CUCTEMBI  C I1K-8
. _ 3 2
D(s) =0,03s* +0,3s" +(1+0,01k)s +k KpuTepiio Mixaiiiosa.
OueHuTb  yCTOMYMBOCTH  CHUCTEMBl  C  XapaKTEPUCTHUUYECKUM  ypaBHEHUEM [1K-8
161. HEYCTOl 4 3 2
YCTOMTHBA D(s)=s"+2s"+3s°+25+2=0
OueHuTh YCTOMYMBOCTh 3aMKHYTOM cucTeMbl 10 MuxaijaoBy, €cild HM3BECTHO I1K-8
middepeHraIbHOe ypaBHEHHE PA30MKHYTOH CHCTEMBI
4 3 2
162. i d d d dx
yCToH HBas 0045 Y4055 Y125 Y 1py =g
dt dt® dt dt
OueHuTh YCTOMYMBOCTH 3aMKHYTOWM cHCTEMBI 10 Kputeputo HaiikBucra, eciau [1K-8
nepenaToyHas GQyHKIUS pa3OMKHYTOW CUCTEMBI paBHa
163. ycToH4mBas 10s +1
s“(5s+1)
OueHuTh yCTOMUMBOCTh CUCTEMBI TIOCIIE 3aMblKaHus ipu 11 =5 c¢, T, =4 c. T1IK-8
164. yCTOWYNBAs _ 20s
W(s)=—5—
T,s*-T,s+1
[IpenmyIiecTBOM HEMPEPBIBHBIX CUCTEM PETYIMPOBAHUS NIEPE]] PEIECHHBIMU SBIISIETCA [1K-8
165 1 1) OoJsee BBICOKAsi TOUHOCTDh PETYJINPOBAHUS;
' 2) ©Ooiee BBICOKOE OBICTPOICHCTBUE;
3) MPOCTOTa pean3aliy U HACTPOUKHU.
IIpenmyIiecTBOM peNeHHBIX CUCTEM PETYINPOBAHUS NI€PEN HENPEPBIBHBIMU SBIISIETCS [1K-8
166 3 1) OoJsee BBICOKAsi TOUHOCTDH PETYJINPOBAHUS;
' 2) Ooiee BBICOKOE OBICTPOICHCTBHUE;
3) mpoCTOTa peann3alui U HaCTPOUKH.
167 5 Kako#i THMOBOM mepeXxOoaHbI MpOIecC OOBIYHO XapaKTEPHU3YEeTCs] MHUHUMAIbHBIM [1K-8

BPEMEHEM PETYIHPOBAHUS?




1) amepuoIHUECKUN;
2) ¢ 20% nepeperyaupoBaHHEM;
3) ¢ MUHUMAJILHBIM HHTETPATBHBIM KBAIPATHICCKHM KPUTEPUEM.

168.

WHTerpanbHbIil 3aKOH PErylIMpOBaHUs HE TPUMEHHUM Ui 00BEKTOB
1) ©e3 caMOBBIPAaBHUBAHUS,
2) C caMOBBIPAaHUBAHUEM;
3) C 3amna3aplBaHUEM,;
4) 0e3 3ama3abIBaHUs.

I1K-8

169.

MakcuManbHOe OBICTPOJNCHCTBHE B CHUCTEME PEryJIHPOBAHUS JIOCTHTACTCS MPH
UCITOIb30BAHUH

1) TI-perynstopa;

2) U-perynsropa;

3) IIU-perynsartopa;

4) TINI-peryasitopa.

[1K-8

170.

MunumanbHOe OBICTPOAEHCTBHE B CHUCTEME pEryJupoBaHusd HaOIogaeTca mpu
HCIIOJIb30BAaHUH

1) Il-perynsaropa;

2) HU-perynsropa;

3) IIN-perymsaropa;

4) IIN/I-perynsaropa.

I1K-8

171.

Merton He3aTyXaloMmuX KoJIeOaHUH MpeAIoaraeT moiady Ha BX0J 0OBEeKTa
1) CKauyKoOOpa3HO M3MEHSIONIETO CUTHANA;
2) TapMOHHUYECKOI0 CUTHasa;
3) MepuoJUYECKOro CUrHaa JIr000i GOpMBI.

I1K-8

172.

YacToTHBIE METOABI  ONpEIENCHHs IUHAMUYECKUX  XapaKTepUCTUK  OOBEKTa
IIPEATOJIAratoT I10Aady Ha ero BXO.I
1) TpaneuMUIAIBHBIX HMMIYJbCOB PpAa3JIMYHOM 4YacTOThl, HO OJHOW M TOW K€
aMIUIATY/IbI;
2) TapMOHMYECKHMX KoJeOaHMM OJHOW M TOW JK€ YacTOThl, HO pa3IMYHON
aMIUIATYIbI;
3) TPEYrojbHBIX HMMIIYJIBCOB OJHOM W TOM K€ aMIUIUTYAbl, HO Pa3IUYHOMN
4acTOTHI;

[1K-8




4) TapMOHHMYECKHMX KOJIeOAaHWUW pa3IMYHOM dYacTOThl, HO OJHOM M TOH IKe
aAMILTUTY/IbI;
5) CTYHNEHYaToro CUrHaia.

173.

3aada cuCTEM aBTOMATHYECKON CTaOMITN3aIIH -
1) crabwiu3aiusi MapaMeTpOB ~ MaTEMaTHYEeCKOIO  OMKMCAaHUs  OObeKTa
yIIpaBIICHUS;
2) cTabuaM3aius BHIXOIHON BEJIMYMHBI 00BEKTA YIIPABICHHUS;
3) crabunmsanus ko3duimeHTa ycuineHus 00beKTa;
4) crabuau3aiys TMHAMHYECKUX XapaKTEPUCTHK 00bEKTa YIPABICHHUS;

[1K-8

174.

VcnonHUTENbHBI MEXaHU3M 0003HAYaeTCsl OKPYKHOCTHIO pa3zMepaMu
1.3 MM
2.5 MM
3.6 MM
4.10 mMm

[1K-8

175.

[Tpubop aBTOMaTH3aAIMN 0003HAYAETCS OKPY>KHOCTBIO pa3MepaMu
1.5 MM
2.6 MM
3. 10 Mm
4.12 mMm

I1K-8

176.

Kaxnomy »s1eMeHTYy KOHTypa KOHTpOJsS, JHOO peryJupoBaHHs MpUCBAaUBAaETCs
MO3UIIMOHHOE O00O03HAYeHHWE, TepBas YacTh KOTOPOTO - apadcKas nmudpa yka3bBaeT
1. HomMep KOHTYpa
2. HoMep mpubopa
3. HOMep mapameTpa
4. HoOMep armmapara

[1K-8

177.

KaxnoMy »smeMeHTy KOHTypa KOHTPOJs, JHOO peryIupOBaHHS IPHCBANBACTCS
MO3UIIMOHHOE O0003HAUYE€HUE, BTOpAsi YacThb KOTOPOTO BBIMOJHACTCS CTPOYHBIMU
OyKBaMU pycCKOTo ajaBUTa U YKa3bIBACT

[1K-8




1. Tum pubopa (IaTYMK; pEeryIUPYIOIIHA OPTaH U T.1.)
2. IOCJIE0BATEIBHOCTh IPOXOXKACHUS CUTHATIA

3. IpUHAUIEKHOCTD anmnapary (MamiuHe)

4. mecto yctaHoBKH (110 mecTy, muT KUITIuA u 1.1.)

Peryiatop cOOTHOLIEHHS pacX010B YCTAHOBJICHHBIN HA LIUTE

178 () () (ra) K-8
T 2 R e
Bropuunslii mprOop ycTaHOBJIEHHBIN HA HIUTE JUIS W3MEpPEHUs Mepenaaa JaBICHU,
PErUCTPUP YOI
179. 1. @ 3.@ N [1K-8
Ha xakoit Bxoj (BBIX0JT) MPOTrPAMMHO-JIOTHYECKOTO KOHTPOJUIEpa MOCTYIAeT CUTHAI C
pelie ypoBHS, HCTIONb3yeMOE /ISl CUTHAIM3AI[UN BEPXHETO YPOBHS
180. 1. AHaJ'IOFOBLII:/I BXOJI K-8
2. AHaOTOBBIA BBIXOJ,
3. JIMCKPETHBII BXOA
4. lucKpeTHbIN BBIXOJ
B ormmmume oT mpsmMoro nu@poBOro yrIpaBiIeHUS CYIEPBH3OPHOE VYIIPaBICHUE HE
peaycMaTpuBaeT
181. 1) BBIUKCIEHUS YIPABISIOUIUX BO3AEHCTBU; T1K-8
2) KOHTPOJIISA PETYIUPYEMBIX BEIIHUNH;
3) BBIUMCIICHMS 33JaI0LINUX BO3ICHCTBHIA.
[TporpaMMupoBaHHEe TPOMBIIIIICHHBIX KOHTPOJUIEPOB MPOU3BOIUTCS C TIOMOIIBIO I1K-8
a) SoftLogic-cucrem;
182. b) SCADA - cucrewm;
c) DCS;
d MES.
183. IIporpaMMy KOHTpoOJUIepa, pPELIAIOIIEr0 3aJady aBTOMAaTHYECKOIO pEryJIupOBaHUs [1K-8




HCIIPCPBIBHO I/ISMCHHIOHl@fICﬂ BCJIIMYHHBI, yz[06Hee COCTaBUThH HA SI3BIKE?
a) ST (Structured Text);
by FBD (Function Block Diagram);
c¢) IL (Instruction List);
d) LD (Ladder Diagram).

184.

CJ'IO)KHYIO peHCﬁHO-KOHTaKTOpHYIO CUCTCMY VYIIPpAaBJICHUA PpPCIIWIMA 3aMCHUTH Ha
COBPEMEHHYIO CHUCTEMY Ha 0a3e MpOorpaMMHpPYEMOTO JIOTHYECKOTO KOHTpoJuiepa. Ha
KaKOM SA3BbIKC IMPOIrpaMMHPOBAHUA yL[06Hee u 6LICTpee COCTaBUTh MporpamMmy Ui
KOHTpoJuiepa?

a) ST (Structured Text).

by FBD (Function Block Diagram).

c¢) IL (Instruction List).

d) LD (Ladder Diagram).

[1K-8

185.

Kako#t u3 s3bIKOB TPOrpaMMHUpPOBAHMS KOHTPOJUIEPOB HamOolsiee ONM30K K sI3bIKaM
MIPOrpaMMHUPOBaHUs BbICOKOTO ypoBHs, Thna C, Pascal u T.1.7

a) ST (Structured Text).

b) FBD (Function Block Diagram).

c¢) IL (Instruction List).

d) LD (Ladder Diagram).

I1K-8

186.

OcnoBHoe HazHaueHusa SCADA-cucrem —
a) cOop MaHHBIX, BU3yalU3allUs TEXHOJOTMYECKOTO IMpoIlecca, CYMepBU30OPHOE
YIIpaBJIEHUE;
b) pa3paboTka, oOTMagka ¥ 3arpy3ka TporpaMMm IS MPOMBIIIIEHHBIX
KOHTPOJLIEPOB;
¢) pa3paboTKa MpPOeKTa aBTOMATHU3AIMH TEXHOJIOTHIECKOT0 MpoIlecca.

I1K-8

187.

Ssnsercs mu SCADA-cucrema cucremamu kitacca MMI (HMI)?
a) besycnoBHO sBiseTcs;
b) be3ycioBHO HE ABISETCS;

[1K-8




c)

SBnsercs B 3aBUCHMMOCTH OT Habopa (yHkiui, peanu3zoBaHHbIX B SCADA-
CUCTEME.

188.

a,cd

HNuTtennexryanbabiMu (smart) yerpoiictBamu B coctaBe ACYTII Ha3biBatoT

a)

b)
c)

d)

MPOrpaMMHUPYEMBIE JIOTHYECKHE KOHTPOJUIEPHI, BBITIONHSOMUE (DYHKIIUU
KOHTPOJISI U PETYIMPOBAHUS TEXHOJIOTUYECKUX TAPAMETPOB;

orepaTopckue padouune cranuuu noa ynpasienuem SCADA-cuctem;
W3MEpUTENIbHbIE IPeo0pa3oBaTea W  MCIOJHUTEIbHBIE MEXaHU3Mbl C
MHUKPOIPOIIECCOPHBIMHU

cucteMaMu 00pabOTKU JaHHBIX W YIPABIEHUS U MPOMBIIUIEHHBIMH CETEBBIMU
uHTepdeiicamu.

I1K-8




2. Kputepun ouneHuBaHUs KOMIIeTeHIIHIA

Oyenxa «3aumeHo» 8bICMABNACMCS CMYOEHMY, ecii BBICTABISETCS CTYACHTY, €CIIH U3ydaeMbIi
MaTepual OCBOECH IOJHOCTBIO, 0€3 MpOoOEeNoB; HCUEPIbIBAOLIE, MOCIEIOBATEIbHO, YETKO U
JIOTMYECKU CTPOWHO H3JIaraeT MaTepuall; CBOOOIHO CIpABIISETCA C 3aJadyaMH, BOIPOCAMH H
JAPYTUMH BHJIAMHU TIPUMEHEHUS] 3HAHUI; MCIIOJIB3YEeT B OTBETE JOMOJHUTEILHBIA MaTepuall Bce
IPEAYCMOTPEHHBIC IMPOTPAMMON 3aJaHMsl BBIIOJHEHBI, KAa4eCTBO WX BBINOJIHEHHS OLEHEHO
guciaoM OamoB, ONM3KMM K MaKCUMaJbHOMY; AaHAJM3UPYET TOIYYEeHHBIE pE3yJbTaThl;
HPOSIBIISIET CAMOCTOSATEILHOCTD P BBHITIOIHEHHUH 3a/IaHUH.

Oyenka «He 3aumeHo» GbICIAGIACMC CIYOEHMY, ey BHICTABIIAETCS CTYAEHTY, €CIIH OH
JOIYCKAeT CYIECTBEHHbIE OIIMOKHU, HEYBEPEHHO, C OOJIBIINMHU 3aTPYAHEHUSMH BBITIOIHSACT
MPAaKTUYECKHE PadOThI, HEOOXOIUMBIE MMPAKTHUECKUE KOMIETEHIIUN HEe CPOPMHUPOBAHBI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX ITPOTPaMMOi 00y4deHHs YUEOHBIX 33/1aHUI HE BHIITOIHEHO,
Ka4eCTBO UX BBIIIOJHEHHUS OLIEHEHO YMCIIOM 0aJlIOB, OJM3KUM K MUHUMAJILHOMY.
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