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eab ocBOCHUSA TMCHUIIIMHBI

N3ydenne W mMoiaydyeHHE NPAKTHUYECKUX HABBIKOB HCIOJIb30BAaHUS CHUCTEM YIPABJICHUS
XUMHUKO-TEXHOJOTHYECKUMHU TpolleccaMu ISl TMOBbIIIEHUST 3((OEKTUBHOCTH TPOU3BOJICTBA
MPOAYKIMU C ONTUMAJIbHBIMHU ITOKA3aTEISIMU ITyTEM IPUMEHEHUS CPEACTB ABTOMATU3ALINH.

3agauu U3y4eHUsl JUCLUILINHBI:

- U3yYEHUE TEOPETHUUECKUX OCHOB aBTOMATHUYECKOTO YIpaBieHHs, QYHKIMOHAIBHBIX CXEM
aBTOMAaTHU3alllH;

- popmupoBanne ymenuii ananuzupoBarh X 11 kak 00bEKT yrpaBieHHUS;

- (hopmupoBaHKE MPAKTUUECKUX HABBIKOB IO MOCTpoeHuto u uccaenoannio CY XTII;

- (popmupoBanue komneTeHui y ooyuatomuxcs cornmacio OC HUAY MUDU.

OOyueHue MpPOBOJIUTCA B COOTBETCTBUU C MpodeccHoHalbHbIMU cTaHgapTamu «26.001.
Crenuanuct 1o 00ecrneyeHr0 KOMIUIEKCHOTO KOHTPOJISI IPOU3BOJICTBA HAHOCTPYKTYPHUPOBAHHBIX
KOMIIO3UIIMOHHBIX MaTtepuanoBy, «26.004. CnenuanucT 1Mo MTPOU3BOJCTBY BOJOKHUCTBIX
HAaHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MATEPUAJIOB.

MecTto rucuuiiuHbl B ctpykrype OOII BO

[lepeyeHb AUCHUIUIMH, YCBOEHHE KOTOPBIX HEOOXOAMMO JJisi HW3YyYEHUH JTaHHOU
nucuuiiebl: @Ousnka, [Ipomecchl u anmaparsl XMMHYECKOM TEXHOJIOTHH, MoaennpoBaHue
XUMHUKO-TEXHOJIOTUUECKUX MPOUECcCOB, TexHuyeckas TEpMOJMHAMUKA U TEIUIOTEXHHUKA;
Mertposorusi, cranmaptuzanus W ceprudukanus. B pesynbrare H3ydeHHS ITHX TUCHUILIINH
oOyyJaroruecss JIOJDKHBI 3HaTh WU NPUMEHSTh METOJbl MAaTEMaTUYECKOrO aHallu3a, TEOpUU
nuddepeHInaNbHBIX YPaBHEHUH, TEOPETUUECKOTO U SKCIEPUMEHTAIBHOTO UCCIEOBAHUSI YMEET
UCIIOJIB30BaTh TEXHUYECKUE CPENICTBA JIJIsi M3BMEPEHUSI OCHOBHBIX MApaMETPOB TEXHOJIOTUUECKOTO
npoIiecca, CBOWCTB ChIpbsi, MPOAYKIIMHU, BlajgeeT HHPoOpMalueid O Ha3HAYEHWU OCHOBHOTO
000pyI0BaHUS XUMUKO-TEXHOJIOTMYECKUX MTPOIIECCOB.

OcBoenne qucuuIuinHbl « CUCTEMBI YITPABICHUSI XUMUKO-TEXHOJIOTUUYECKUMH TIPOLIECCaMIU»
B TIOCJIEAYIONEM HEOOXOAMMO TPU MPOXOXKICHUU MPOU3BOACTBEHHOW (MPEIAUILIIOMHON )
MIPaKTUKH, a TaKKe B paMKax ['ocygapcTBeHHON HTOTOBOM aTTecTariui. O000IIEHHbIE  TPY/IOBbIE
(GYHKIIUU, KOTOPBIE CMOXKET IMOJHOCTBIO WJIM YAaCTUYHO MPOJEMOHCTPUPOBATH CTYJECHT MpPH
OCBOEHHUHU JTAHHOW JUCHMIUIMHBI B COOTBETCTBUHM C MPO(YECCHOHATBHBIMU CTAHIAPTAMH

- A/02.6. Pa3paboTka HOBBIX U COBEPUICHCTBOBAHUE JIEUCTBYIOIIUX METOJOB MPOBEACHUS
aHaJIM30B, ucnblTanuil u nccnenoBanuii (ITK-1 T1C 26.001);

- A/06.6. PazpaboTka mNpeIoKEHUNH MO0 KOMIUIEKCHOMY HWCIOJIB30BAHUIO CBHIPbS H
yTaaM3anun 0txo010B npoussoactsa (ITK-4 T1C 26.001);

- A/07.6. IIpoBeneHue UCTIHITAHUN HOBBIX 0OPA3IIOB MPOAYKIIMH, Pa3paboTKa TEXHUUYECKOM
nokymenrtanuu (ITK-1 I1C 26.001);

- B/06.6. CoctaBneHue oT4eTHOM HaydyHO-TexHUUecKO# nokymeHTanuu ([TK-4 T1C 26.001);

-D/01.6.  CoBepilleHCTBOBaHME  TEXHOJIOTMH,  MEXaHW3alusd ¢ aBTOMaTHU3allus
npou3BoicTBeHHBIX TporieccoB ([TK-4 T1C 26.004).

Komnerenuum odyuyawmerocsi, popmupyembie B pe3yJibTaTe 0CBOCHUS TUCHUIIMHBI

B mporecce ocBoeHus AaHHOW AMCHMIUIMHBI Yy CTyA€HTa (OPMHUPYIOTCS CIEIYIONUe
KOMIIETEHIINHU:



— npogecCuOHaTbHbIE

Kopn xomnerenuun | HammeHoBaHME KOMIETEHIIMU WHauKkaTopbl JOCTUKEHHUS] KOMIIETEHIIUU
I1K-1 cnocoben  mmanmpoBars U | 3-T1IK-1 3Hathb IIPUMEHEHHUE METOZI0B
IPOBOJIUTh  (U3UYECKHE U | MATEMaTHYECKOI'0 aHalMu3a, MOJAEIMPOBAHUSA U
XUMHYECKHE 9KCIIEPUMEHTHI, | TEOPETUUECKUX OCHOB ISl MPOBEACHUSI HAay4HO-
IPOBOIUTh  00palOTKYy  HX | MCCIEIOBATENbCKUX pAOOT U UCTIBITAHUMN
pesynbratoB ¥ oneHuBarh | Y-IIK-1 VYmMers BwIONHATH (u3HUECKHE W
IIOTPEIIHOCTH, BBIIBUTaTh | XUMUYECKHE 9KCIIEPUMEHTAIIbHBIE paloThI,
THNOTE3bl M YCTAHABIMBATh | MPOBOAUT  00oOmeHne u  00paboTKy  HX
IPaHULBl  HUX  INPUMEHEHMs, | pe3yJIbTaTOB, OLICHUBAET HOTPEIIHOCTH,
IIPUMEHSITh METOJIbl | BBIABUTAET TUIIOTE3bl M YCTAHABIMBAET I'PaHULIbI
MaTEMaTUYECKOr0 aHaJIu3a W | UX IPUMEHEHUs
MOJEIUPOBAHUS, B-TIK-1 Bnanets METOJaMU HOArOTOBKU
TEOPETUYECKOIO U | METOJMYECKOTO PYKOBOJCTBA I10 IIPOBEACHUIO
JKCIIEPUMEHTAIILHOTO GU3NYECKUX M XUMHMYECKMX HKCIEPUMEHTOB MU
HCCIIEIOBaHMS HAYYHO-HMCCIIEIOBATENBCKUX paboT
[1K-4 criocoOeH ocymectBisTh | 3-11IK-4 3Hath TpeOOBaHHS, TPEABSIBISIEMbIC K
TEXHOJIOTUYECKUM IpOLECC B | TEXHUYECKOU JIOKyMEHTaluH, CBIPBIO,
COOTBETCTBUM C PErJaMEHTOM M | Marepuaiam, noiaydadpuxkaram, KOMIUIEKTYIOIIUM
HCII0JIb30BATh TEXHUUYECKUE | U3JEIHUSIM U TOTOBOM MPOLYKIINH
cpexncTaa JUTS usmepenus | Y-IIK-4 Ymers koHTpOnmpoBats 3pPeKTHBHOCT
OCHOBHBIX IIapaMeTPOB | paCXOJOBAHUS CBIPbS M OCHOBHBIX MaTepUalIOB B
TEXHOJIOTUYECKOI0  IPOLIECCa, | COOTBETCTBUU C PETIIAMEHTOM
CBOWCTB CBhIpbs U IPOAYKIIMH B-IIK-4 Bnanerp HaBblKaMM MCIOJIb30BaHUS
TEXHUUYECKUX CPEJCTB JJISl U3MEPEHUS] OCHOBHBIX
[1apaMeTpoB TE€XHOJIOIMYECKOIr0 porecca,
CBOWCTB CBHIpBSl, MPOAYKLIMU W pa3padaThIBaTh
TEXHUYECKYIO JOKYMEHTALNIO
331!3‘11/1 BOCIIUTAHHUS, p€a/IN3yeMbIC B pPaMKaxX 0CBOCHUA JUCIUIIINHDbI
Bogsieuenue B
Co3nanne
Hanpagsienne/ yenosxii Hcnonb3oBanne BOCIUTATEIBHOIO PA3HOILIAHOBYIO
neJn ’ NMOTEeHIHAJIA y4eOHBIX TUCHUILIUH BHEY4YeOHYI0
olecreynBarOUX
AeATEeJbHOCTh
Ipodeccuonan | - GopmupoBanue 1.Mcnonb30BaHre BOCOUTATEIBLHOTO 1.Opranuzanus
bHOE TBOPUYECKOTO MOTEHLIAAJa JUCLUIUINH HAay4yHOro IOAXOAAa U
BOCIIUTaHHUE UH)KEHEPHOTo/Tipo | MpodecCHOHATBHOTO MOTYJIS yyBcTBa «Bce B onHOM
(beccnoHaIbHOTO JUIsl pa3BUTHS HaBBIKOB KOMAaHJIe» 4epe3 ydyacThe
MBIILUIEHMS, KOMMYHMKAIUU, KOMaHJHOU pabOThl U | CTYIEHTOB B
HaBBIKOB JUAEPCTBA, TBOPUYECKOIO MHKEHEPHOIO | IPOBEACHUM  KPYIUIBIX
OpraHu3aluu MBIILIJIEHUS], CTPEMJIEHUS CJIEIOBATh B CTOJIOB U CEMUHApOB.
KOJUIEKTUBHOMN poeCCHOHATLHOM 1eATEIbHOCTH dopmupoBaHue
MPOEKTHOMN HOpMaM IOBe/IeHNUs1, 00ECIIEUNBAIOIINM [BEPTUKAJIBHBIX CBS3eH U
JESATEIBHOCTH HPaBCTBEHHBIN XapaKTep TPYAOBOI dopmMaIbHBIX IpaBUII
(B22) NeSITeIbHOCTH U HECITY>KEOHOTO JKA3HU TIPU TIPOBEIAECHUU

IOBEJICHUS, OTBETCTBEHHOCTH 32
MPUHSATHIE PEIICHUS YEPE3 MOATOTOBKY
TPYIIOBBIX KYPCOBBIX paboT u
MPAKTUYECKUX 3aJJaHH, pEIICHHE
KENCOB, MMPOXO0KICHUE IPAKTUK U
noarotroBky BKP.

2.Vcnonb30BaHME BOCIUTATEIBHOTO
MOTEHIMala JUCIUTIAH
npodeccnoHaTbHOTO MO ATIS:

- popMupOBaHUS TPOU3BOIACTBEHHOTO
KOJUJIEKTUBH3Ma B X0J1€ COBMECTHOIO

CTYACHYCCKUX KOHKYPCOB




peleHus Kak MOJICTbHBIX, TaK U
MPaKTUYECKHX 3aJ1a4, a TAK)Ke MyTeM
MOJIKPETICHUE PALlMOHAIBHO-
TEXHOJOTHYECKUX HAaBBIKOB
B3aUMOJICUCTBUS B IPOCKTHOMN
NEeSITeIbHOCTH SMOIMOHATbHBIM
3¢ (HeKToM yCIenrHoro
B3aMMO/ICICTBHS, OIIYIIIEHUEM POCTa
o0mieit 3 exTuBHOCTH TTPH
pacnpe/ielieHuy IPOeKTHBIX 3a/1a4 B
COOTBETCTBHUH C CHJIbHBIMHU
KOMITETEHTHOCTHBIMU U
HMOLMOHATBHBIMH CBOMCTBAMH YJICHOB
MIPOEKTHOM TPYIIIIHI.

CTpyKTypa u coaep:KaHUe Y4eOHOM AMCUHUIIIMHBI
JlucuuiuinHa —TpenojaeTcss cryaeHTamM B 9-oM  cemectpe.
JTMCIUAIIIMHBI COCTaBIISICT 3 3a4eTHRIX eauHMIIbI, 108 ak. yacos.

KaJsiengapHbii niian

OO6mast TpyJA0EMKOCTh

No Buabl yyeOHol
P esATeJbHOCTH (B Yyacax
NeT a ( ) Makcu
a P) L
o = ATTecTanusa MAaJib-
3 HaumenoBaHnue pa3jaesia = < .
a ¢ (TemMbl) TUCHHUILTHHBI & S pazieiaa Hb
o M ~ E g (popma) 0aJ 3a
= =
N bl o =1 & » pasnen
5} 1 (=] < @)
a 9 ) < (=" [~
=) = = = Q
1 pa3nen. OcHoBHbIe NOHATHA M MaTeMaTH4yeckoe onucanue CY XTII
1 1 XHUMHKO-TEXHOJIOTHUECKHE 17 1 16
MPOLIECCHI U CUCTEMBI
aBTOMAaTHU3aILUNA
1 2 XHUMHKO-TEXHOIOTHUECKHUE 17 1 16
MPOIIECCHl KaK OOBEKTHI
yIpaBIeHUS
1 3 ABTOMaTHYECKHE 17 11 16 Kl 30
PErynaTopbl
2 pa3ne. Anaum3 cucteMm ynpasjenus XTII
2 4 ABTOMATHYECKHE CUCTEMBI 20 11 31 16
peryaupoBaHus
2 5 CxeMbl aBTOMAaTHU3aIUU 17 11 16
TEXHOJIOTHYECKUX YCTAaHOBOK
2 6 ACY TII B xumuueckoi 20 | 11 3| 16 K2 30
MPOMBIIIJICHHOCTH
Bu npomMeKyTOUYHON aTTeCTAIINH 108 | 6/4 6 | 96 3auer 40 6.

CoxkpareHHOe HAaUMEHOBaHUe (POPM TEKYIIIETO KOHTPOJIS U aTTECTAIIUU Pa3/IeIiOB:

O06o3HayeHne

ITo1HOE HAMMEeHOBaHUEe

Kn

Konnoxsuym




Coaep:xaHue JIECKIMOHHOIO Kypca

TeMmbl JeKIuM.
Bomnpocel, oTpadarbiBaemMble HA JTeKIHU

Bcero
JacoB

Y4yedHO-
MeTOANYeCKOoe
ob0ecneueHmne

1

3

1. X¥MHKO-TEXHOJIOTHYECKHE TIPOIIECCHl U CHCTEMbI aBTOMATH3aIUH
1.1. OcHOBHBIE OHATHUS U OTIPECICHUS

1.2. 3agaum ynpaBiaeHuUs

1.3. CucreMsl aBTOMaTH3AIlMA

1-12

2. XIMUKO-TEXHOJIOTUYECKHUE MPOLIECCHI KaK OOBEKTHI yIIPaBICHUS
2.1. 3amaun ucciaenoBaHus

2.2. Knaccuduxkanus 00beKTOB peryanpoBaHus

2.3. YrpaBisieMble U YIPaBJISIOMNE BETHUNHBI

2.4. Cratuka 0OBbEKTOB PETYITUPOBAHMS

2.5. lunamuKa 0ObEKTOB PETYIMPOBAHUS

2.6. Jlunamuyeckue coiictea OP

2.7. AramuTrdeckoe omnpenencaue cBoicts OP

2.8. DkcniepuMeHTaIbHOE orpeneeHue cBoiicts OP

1-12

3. ABTOMaTHYECKHE PETYIATOPHI

3.1 Knaccudukamus AP

3.2 [1o3uIOHHBIE PETYIATOPHI

3.3 [IponopirioHaIbHbIE PETYISATOPBI

3.4 NnTerpanbpHbIe peryasTOpbI

3.5 I[IponopiroHaIbHO-UHTErPATILHBIE PETYIISTOPEI

1-12

4. ABromaTtnueckue cuctemsl peryiauposanus (ACP)

4.1. Knaccudukamnms ACP

4.2. Tloka3aTenu KauyecTBa peryIupoBaHUs

4.3. ®opMHpOBaHHUE OTPUIIATEIILHONH 0OpATHOM CBA3H

4.4. CocraBiieHue ypaBHEHUH JUHAMHUKHU CUCTEM PETYIHPOBAHUS

1-12

5. CxeMbI aBTOMATH3AIMH TEXHOJIOTHYECKUX YCTAHOBOK
5.1. YcnoBHble 0003Hau€HUS CPEACTB aBTOMATH3aI[MH Ha
(GYHKIIMOHATIBHBIX CXEeMax

5.2. ABTOMaTH3aIMs HACOCOB M KOMITPECCOPOB

5.3. ABTOMaTH3aIMs TEMIOOOMEHHIKOB

5.4. ABTOMaTH3aIMs MaCCOOOMEHHBIX MPOIIECCOB

5.5. ABTOMaTH3a1Ms TEMIOBBIX MPOIIECCOB

1-12

6. ACY TII B XuMHYECKOM MPOMBIIUIEHHOCTH
6.1 Haznauenne ACY TII.

6.2 OcHoBHble pyHkuuu ACY TII.

6.3 TexHUYECKOE U IPOTPaMMHOE O0eCTIeYeHHE.

1-12

IlepeyeHb NpaKTHYECKUX 3aHATHI

Tema npakTudeckoro 3ansitusi. Bonpocel, orpadaTpiBaeMble Ha
NPAaKTHYEeCKOM 3aHATHH

Bcero
JacoB

Yyeono-
MeToau4YecKoe
ob0ecreuenue

1

2

3

Pacuer kackaJHOW CUCTEMBI YIIPaBICHUS

3

1-12

Pazpabotka nmporpamms! [1JIK 17151 mpUroToBieHUst XUMUYECKOTO
pacTBopa

3

1-12




3amaHus I CaMOCTOSATEILHOM padoThI CTY1€HTOB

Beero Yu4eOHo-
Bomnpoce! 111 caMOCTOATEILHOTO U3yYeHus (3a1aHusl) 4ACOB MeETOoauYecKoe
olecreyenune
1 2 3
PazpaboTka (QyHKUIMOHANBHBIX M  CTPYKTYpHBIX cXeM cuctem| 16 1-15
yIIpaBJICHUSL.
XHUMHUKO-TEXHOJIOTHYECKUE MTPOIECCh KaK 00BEKTHI YIPABIICHHS 16 1-15

AHanutuueckoe omnpenaeiaeHue csoiucts OP
DKCIepUMEHTAIILHOE orpeieieHue cBoicts OP
ABTOMaTHUYECKUE PETYIIATOPBI 16 1-15
Perynsaropsl ¢ npenBapeHremM

Perynsitopsl ¢ 00paTHON XapaKTEPUCTUKON

ABTOMatHueckue cuctemsl peryiaupoBanus (ACP) 16 1-15
CocraBiieHHe ypaBHEHUN TUHAMUKH CUCTEM PETYJTHPOBAHUS
CxeMbl aBTOMAaTU3AIMH TEXHOJIOTHYECKUX YCTAHOBOK 16 1-15

ABTOMAaTH3aIIM HACOCOB U KOMITPECCOPOB
ABTOMaTH3aIUs TEINIOOOMEHHUKOB
ABTOMaTH3a1Ms1 MACCOOOMEHHBIX ITPOLIECCOB
ABTOMAaTH3a1Ms TEIJIOBBIX ITPOLIECCOB

ACY TII B xXuMHUYECKOI IPOMBIIIIEHHOCTH 16 1-15
Hasznauenne ACY TIL

OcuoBusie pynkunu ACY TII.

Pexxumbl paboThI.

TexHuuyeckoe U MporpaMMHOE 0OecIieYeHHE.
[Tpumepst ACY TII B XuMHU4€CKO NPOMBIILIEHHOCTH.

KonTpoabnas padora

Jlnst 3amaHHON  (YHKIIMOHAJTBLHOM CXEMBI CHCTEMBl YIPABICHHUS TEXHOJIOTHYCCKUM
napamMeTpoM (CHCTeMbl YIIpPaBJICHUS TEMIEPaTypod XHUMHUYECKOTO TIpollecca B PpeakTope)
MIPOU3BECTH CIIEAYIONUE PAOOTHI:

1.0nucary 00mMe 3aKOHOMEPHOCTH (PYHKIIMOHMpOBaHUsA Tmporecca. lIpousBectu
(GYHKIUOHATIBHBIM M CTPYKTYPHBIM aHAIM3 CUCTEMbl. BBISIBUTH W OMMCaTh BCE DJIEMEHTHI
CHUCTEMBI, CUTHAJTBI, JICHCTBYIOIIUE B CUCTEME, CIIOCO0 TIepeIaun yIpaBisSiomero BO3AeHCTBHS Ha
00BEKT ympaBicHHs. BBIABUTH BO3MYINAIOIINE BO3ICUCTBHUS HA PETYIUPYEMBIH MapaMeTp.
Onucate pabOTHl CHUCTEMBI YIpaBICHUS TPU H3MCHEHUW 3aJafOIIEeTr0 BO3JCHCTBUS H
BO3MYIIIAIOIIETO BO3/ICUCTBUSA

2.ITocTpouTh NMHAMHYECKHE MAaTEMAaTHUYECKHUE MOJEIHM BCEX JJIEMEHTOB CUCTEeMBI. Jis
ATOTO JIJISA KAXJIO0TO DJIEMEHTA CUCTEMBI IOCTPOUTH CTPYKTYPHYIO CXEMY C YKa3aHUEM BXOJHOTO U
BBIXOJTHOTO CHTHAJIOB, ONpENETuTh (BHIOpaTh) JUANA30HBI WX HW3MEHEHHUS, TOCTPOUTH
CTATUYECKYIO XapaKTepUCTUKy. Ha OCHOBaHMM MACMOPTHHIX (JTUTEPATYPHBIX) JAHHBIX TTOCTPOUTH
MIEPEXOAHYI0 XapaKTepUCTUKy. OINpenenuTh TUHAMUYECKYI0O MaTeMaTHYeCKYI0 MOJCIb B BHUIE
nepeaarodHoi GpyHkImu. Ocodoe BHUMaHHUE yICTUTh MTOCTPOSHUIO M OIMMCAHUIO MAaTEMaTHISCKON
MoOJeNu OOBeKTa ympaBiieHUA. [IOCTpPOUTH CTPYKTYpHYIO CXEMYy CHCTEMBI C TEpeJaTOYHBIMU
GYHKIUSIME BCEX DJIEMEHTOB.

3.IIpoBectn AWHAMUYECKHUH aHANMM3 pabOTHl CHCTEMBI METOJOM MaTEMaTHYECKOTO
MojenupoBanus B mporpamme Mathcad. [/[ns 3Toro coryiacHO MpUMEpbl BBIMOJHEHUS PaOOTHI
3a/1aTh TepeaaToyHbie (DYHKIIMM 3JIEMEHTOB CHCTEMBI, PACCUMTATh IEPEAATOYHYIO (HYHKIIHIO



3aMKHYTOM CHCTEMbI, NpPHUHSB NEpBOHAYaIbHO mepenatounyio ¢ynkuuto [IHUJ[- perymstopa
paBHoil 1. IlocTpouTh mNepexOaHBIM MNPOLECC HUCXOAHOM cHcTeMbl. OMNpenenuTb OCHOBHBIE
IIOKAa3aTelId Ka4eCTBa 110 IEPEXOAHOMY IIPOLIECCY.

4. VI3MeHUTh ~ NapaMeTpel  peryiasTopa  TakuM  00pa3oM,  4TOOBl  MOJYYHUTb
nepeperyaupoBanus  20-30% (myremM  HU3MEHEHHS MPOIOPIMOHATIBLHOM  COCTABIISIONICH),
o0ecreunTh yMEHBIIEHUE BPEMEHU pETyJupOBaHUsS NyTeM BBoAa JupdepeHIHaIbHOMN
cocraBipronie  perynsrtopa. [lomyunTts 3agaHHOE€ 3HAQYEHUE BBIXOJHOM  BEIWYUMHBI —
TEMIIEPATYPbI, U3BMEHUB BEJINUNHY YIPABJISAIOLIETO BO3ICUCTBHUA.

QO yHKIMOHAIbHAS CXEMA CUCTEMBI YIIPABIICHHSI IPUBECHA HA PUCYHKE.

G1.C1 G2.C2
TB L J I
PeaxTop m
‘ x=TTeK
G2.C2
ul 3V ul [ vy e - g3 ,
-— q——|®q__ ATATIHE

Puc. 1. qDYHKIlI/IOHaJIBHaH CXCMa CUCTCMEI YIIPABJIICHHUA TeMnepaTypoﬁ

WcxoiHble TaHHbBIE AJI BBITOJIHEHUS] KOHTPOJIBHOU pabOThI

Jlaruuk JIBurarens ¢
BananHas | TeEMIEpa PETYKTOPOM [lITok knanana OO®beKT ynpaBineHus
No | Temmepary TypbI
%)a XI;IC tIIEP ]I UHOM| VIIIT tITEP L, GMAX_| tIEP Tmax, tnep OV,
MU b B| mm/c | 1B K 0 c
c —AB: c a/c ,C C

1 57 0,27 95 8 0,28 | 17 117 2,1 80 448
2 47 0,28 01 8 0,17 | 15 60 2,2 66 365
3 162 0,25 72 8 0,17 | 15 56 2,1 87 434
4 |73 0,35 67 8 0,29 | 20 88 2,0 102 359
5 |72 0,44 77 6 0,31 | 10 115 2,0 101 426
6 [/7 0,23 94 7 0,37 | 25 135 2,1 108 459
7 |38 0,25 92 9 0,23 | 25 01 1,9 53 382
8 [58 0,20 85 8 0,39 | 23 79 2,1 81 372
9 |71 0,41 65 9 0,38 | 18 86 2,0 99 430
10 49 0,31 76 8 0,28 | 20 119 2,0 69 349
11 53 0,33 78 7 0,21 |12 93 2,0 74 401
12 43 0,31 72 10 0,30 | 21 100 1,8 60 355
13 42 0,24 74 8 0,19 | 25 91 1,9 58 335
14 50 0,28 87 8 0,32 | 22 61 1,8 70 400
15 [52 0,18 81 9 0,21 | 23 90 1,7 73 387
16 |39 0,25 75 6 0,19 | 21 92 2,1 54 353
17 54 0,34 73 9 0,36 | 24 86 1,9 76 360
18 56 0,17 97 6 0,24 | 10 83 2,1 78 394
19 |61 0,29 90 8 0,35 | 15 126 1,9 86 378
20 56 0,37 84 11 0,37 | 12 109 2,4 79 401




Cucrema OLICHHMBAHUA KOHTpOJ'II:HOﬁ pa6OTBI YUUTBIBACTCA B IIKAJIC OLUCHUBAHUA

paznaena 1.

Ouenka
(6ar1 3a BBITIOJIHEHHE TpeboBaHus K 3HAHUSAM
KOHTPOJIbHOW pabOThI)

OneHka «3a4Te€HO» BBICTABIIACTCS CTYINEHTY, €CIIM BBIIIOJHEHBI YETHIPE
3aJjaHus KOHTPOJBHONH pabOThl, TPUBEACHBI pE3yJIbTaThl PAcCUeTOB B
IIpOrpaMMe, CIEJIaHbl  COOTBETCTBYIOIIME BbIBOABL. VMeeT 3HaHuA
OCHOBHOI'0 MaTepuasa, Y4eTKO M JIOTUYECKH I1OCIIEI0BATEIbHO €0 U3J1araet
Ha OMPOCE MO Pe3yJIbTaTy BHIIOIHEHUs] KOHTPOJIBHOM paboThI.

OneHka «He 3a4TE€HO» BBICTABISETCS CTYAEHTY, KOTOPBIM HE 3HAET
3HAYUTENNBbHOM YacTu MaTepuaia, KOHTPOJIbHAs paboTa COAEPKUT
CYIIECTBEHHBIE OMMOKHU, OTCYTCTBYIOT BBIBOJIBI IO PE3YJIbTaTaM PaOOTHI.

«3a4meHo»

12 - 20 6annos

«He 3aumeHoy
0-12 6annos

OoOpa3oBare/ibHbIE TEXHOJIOTMH

[lpu peanmuzanuu  ydyeOHOrOo  MaTepuaja Kypca  HCIOJB3YIOTCS  pa3jIUYHbIC
00pa3oBaTeIbHbIE TEXHOJIOTHH, CIOCOOCTBYIOUIME CO3AaHUIO aTrMOc(epbl CBOOOIHOM H
TBOPYECKON NIMCKYCCHHM KaK MEXKIy IPEIOJAaBaTelIeM M CTYIACHTaMH, TaK U B CTYAECHYECKOU
rpymmne. llenpto mpu 3TOM SIBISIETCS BBIPAOOTKA Y CTYJEHTOB HABBIKOB M KOMIICTCHIIUH,
MO3BOJISIOLIMX CAMOCTOSITEIbHO BECTU MCCIIEA0BATENBCKYIO M HAYYHO-TIEAarOrMYECKyI0 padoTy.

[IpakTHyeckass MOATOTOBKA MpU peanu3aluyd y4eOHOW JUCHUIUIMHBI OPTaHU3yeTCs
MyTEeM MPOBEJICHUS MPAKTUUECKUX 3aHATHH, MPEyCMaTPUBAIOIINX YYacTHEe 00y4daroInXcs B
BBITIOJIHEHUU OTJCJIBHBIX JJIEMEHTOB palOT, CBSI3aHHBIX C Oyayiield mnpodeccrnoHaIbHON
NEATEIBHOCTBIO.

[IpakTueckass OATOTOBKA TakKe BKIIOYACT B ceOs 3aHATHSA JIEKIIMOHHOTO THIIA,
KOTOpbIE  MpEeAyCMaTpUBalOT  Mepenady  y4eOHOW  HHPopMauud  OOydaroluMmcs,
HEOOXOAMMOW ISl TOCHEAYIOIIEro BBINOJHEHUsS padoT, CBA3AHHBIX C Oynyuieu
po(eCcCUOHANBHOMN ESITENIbHOCTHIO.

AyYJIUTOpHBIE 3aHATHS TPOBOJATCS B BHUAEC JIEKIMH C wucnojab3oBanueM I[IK u
KOMIIBIOTEPHOTO MPOEKTOpa, IPAKTUYECKUX 3aHATHM, € wucnosib3oBanuem [IK mpwu
MPOBEICHUH PAacueTOB U MojenupoBanuu. CamocTosiTesbHas paboTa CTyJACHTOB MPOBOIUTCS
I0J PYKOBOJACTBOM IIpEIOAAaBaTejei, C OKa3aHHMEM KOHCYJbTAllMM W IIOMOILIM IIpH
MOATOTOBKE K KOHTPOJILHBIM paboTaM, BHITIOJIHEHUHU JOMAITHUX 3aJaHUM .

DoH/I OLIECHOYHBIX CPEICTB

@OHJT OLEHOYHBIX CPEACTB MO AMCLUMIUIMHE OOECHeunBaeT MNPOBEPKY OCBOCHUS
IUTAHUPYEMBIX Pe3yJIbTaTOB O00y4YeHHUs (KOMIMETCHIIMH W WX WHIUKATOPOB) TOCPEIACTBOM
MEPOTIPUATUN TEKYIIET0, PYOEKHOTO W MPOMEKYTOYHOTO KOHTPOJIS MO JUCITUTIINHE.

CBsi3p MexIy (POPMUPYEMBIMUA KOMIETEHITUSAMU U (OpMaMH KOHTPOJISI UX OCBOCHHS
MPE/ICTaBIICHA B CIEAYIONICH TaOIHIIe:

HammMeHnoBanme Konx n nanmeHoBaHme
HaumenoBanue
Ne /i KOHTPOJIMPYEMBIX Pa3aeioB WHJIUKATOpa JOCTHKEHUS
o OIIEHOYHOTO CpEeJICTBa
(Tembl) KOMIETEHINI

BxoaH0M KOHTPOJIb

BOHpOCBI BXOAHOT'O KOHTPOJIA

1 BxoaHo# KOHTPOJIB
g P (yctHO)




ATTecTanus pa3eNnoB, TEKYIUN KOHTPOJIb YCIIEBAEMOCTH

2 OCHOBHBIE TIOHSTHS 1 3-1IK-1; V-IIK-1, B-TIK-1 [TpakTrueckas padota 1
maremaruueckoe onucanue CY | 3-I1K-4, V-TIK-4, B-11K-4 KonTponbras pabora
XTII KomnokBuym 1 (THCBMEHHO)
3 AHanus cucTeM ynpaBiIeHUS 3-1IK-1; V-1IK-1, B-TIK-1 [TpakTuyeckas pabora 2
XTII 3-1IK-4, V-I1K-4, B-I1K-4 [TpakTrueckas padorta 3

KosnokBuym 2 (TMCBMEHHO)

[IpomexyTouHas aTTecTanus
4 3auer 3-I1K-1; V-IIK-1, B-TIK-1 TecroBble 3a1aHus
3-11K-4, V-I1IK-4, B-T11K-4 (mucpMeHHO)
OHCHO‘{HBIG CpCaACTBa MOJIs1 BXOAHOI'O KOHTPOJIA IIPCACTABIIAIOT coOoi BOIIPOCHI,
KOTOPBIC 3aJal0TCA CTYACHTaAM B YCTHOﬁ (l)OpMe. B xadectBe OOCHOYHOT'O CpPCACTBa
TCKYIICI'O KOHTPOJIAA HCIIOJIB3YIOTCS BBIIIOJIHCHUC ITPAKTHYCCKUX 3a,Z[aHI/II>’I, KOHTPOJIbHAA

paboTa U yCTHBIA ONPOC MO pe3ybTaTaM UX BBINOJHEHUS. B KauecTBe OLIEHOYHOrO CPeICTBA
aTTECTAllNM Pa3EsIOB UCIIOJIBb3YIOTCS KOJUIOKBUYM 1 M 2 COOTBETCTBEHHO, & POMEKYTOUHOU
aTTeCTallMy NPOBOAUTCS B BUJE TecTUpoBaHud. [1o nToram o0y4eHus: BEICTABISETCS 3a4eT.
Bonpoce! BXOAHOT0 KOHTPOJIA

1. Onpenenenre «KOHLEHTPALMSI BEILIECTBAY.

2. YTo Takoe pacxoJloMep, CUETUYHK-PACX00Mep?

3. [lonynpoBOAHUKOBBIE TEPMOMETPBI CONPOTUBIIEHUS. TepMOCONPOTUBICHUE MU
TEPMOPE3UCTOP.

4. Yrto Takoe nudmanomerp?

5. [TonsiTue mporecca «agdocopous.

6. [TonsTre mpoiiecca «cyiika». Buabl cymku.

7. Yto Takoe «Termioo0MeHHUK»? OCHOBHBIE KOHCTPYKIIUU TEIIOOOMEHHUKOB.

Bomnpocsl kosstokBuyma Nel

8. Ympasnenue — 310...

9. ABTOMaTHKa — 3TO...

10.ABTOMaTH3anug ¥ 00BLEKT aBTOMATH3AIUHA — JTO ...

11.PerynupoBanue — 37O ...

12.0OnTumuzanms — 37O ...

13.MecTHbIN KOHTPOJIb U PYYHOE YIIPABJICHHE.

14.CucTeMbl AUCTAaHIIMOHHOT'O KOHTPOJIS.

15. JIokanbHBIE CUCTEMBI PETYIUPOBAHUS.

16. Cucrtemsl yripaBiaeHusl.

17. Knaccudukaiysi 00bEKTOB yIPABICHUS 110 KOJIUYECTBY BXOJHBIX BEIMUHUH.

18.CtyneHT Ha KOJUIOKBUYME JaeT NUChbMEHHbIE OTBEThl Ha BONPOCHl U3
IPUBEACHHOTO BBIIIE MEpPEeUHsA. 3a KaKIbld MpaBUJIbHBIA OTBET Hauucisgercs 1 Oa.
MaxkcruMaibHO 3a KOJUTOKBUYM - 10 6asios.



IlIkana oueHuBanus pasaesna 1

ATTecTanus pasjaeia MakcuMaJdbHBIH / MUHUMAJILHBIA

Texkyuuii KOHTPOJIb YCIIEeBAeMOCTH
0aJLJ1 1715 aTTeCTalliu pa3aesia

3aonas hopma oOyueHus

KoHnTtposbHas padora - 20 6amios Komnoksuym 1 - 10 30 6amoB /
0aoB 24 Ganna

Bomnpocsl kossiokBryma Ne2

1. ACP, pabGoTaroriue 1mo OTKJIOHEHHUIO.

2. ACP, pabotaroriue 1mno BO3MYIICHHIO.

3. KomOunuposanusie ACP.

4. Ilepexoansiii mpouecc. [lokazaTenu kauecTBa NepexoJHOTO MPoLecca.

5. Ilpumeps! ycrnoBHBIX 0003HAUEHHH HA PYHKIIMOHAJIBHBIX CXEMaX aBTOMAaTH3AIIHH.

CTyneHT Ha KOJUIOKBUYME JaeT IUChbMEHHBIE TOJHbIE OTBEThl HAa BOIPOCHl U3
NPUBEICHHOTO BBIIIE TEpeyHs. 3a KaXIblii MpaBWIBHBIA OTBET HAuuCiieTcs 2 Oail.
MaxkcumanbsHO 3a KOJUIOKBHYM - 10 Gaos.

Ilkana oueHuBaHus pasaesa 2

ATTecTaunus pasjaeia MakcuMaJdbHBIN / MUHUMAJILHBI

Texkyuuii KOHTPOJIb YCIIEeBAEMOCTH
0aJu1 VI aTTeCTALMHU pa3jieia

3aounas popma oOydeHus

[IpakTnueckas padota 2 - 10 6aymoB Komnokeuym 2 - 10 30 6amoB /
[IpakTuueckas pabora 3 - 10 GamioB 0aJ10B 24 Ganna

[IpomexxyTouHast aTTecTalMsi OCYIIECTBIsieTcs B (QopMe TecTupoBaHus. Tect
conepxut 20 BompocoB. Ha BwimosiHeHWE 3aiaHusi OoTBoAMTCA 60 MHMHYT. 3a KaXKIblil
MIPAaBIJILHBIN OTBET Hauucisiercs 2 6amia. MakcumanbHO 3a 3a4et - 40 6amios.

TecTnl Mo AMCHUILUINHE (MIPUMEPHBIIi MepevYeHb)

1. Kak Ha3piBaeTcsd LEJEHANPABICHHOE BO3JEHCTBUE HA OOBEKT, KOTOpPOE
00€ecreynBaeT €ro OnTUMajgbHOEe (YHKIMOHUPOBAHUE U KOJUYECTBEHHO OLIEHUBAETCS
BEITMYMHON KpuTepus (Tokasares) kauectBa’?

a) ABTOMAaTHKa;

0) Pyunoe Bo3zeiicTBue;

B) YTpaBJieHUE;

r) KoHTpoOss.

2. C Kakoil TOYKHM 3pEHHUs] paccMaTPHUBAETCS TEXHOJOTMYECKoe O00OpYyIOBaHUE C
peann3oBaHHbIM B HeM X TTI?

a) C TouKkH 3peHusi 3a/1a4 YIPaBIICHHUS;

0) C Touku 3peHus 3a71a9 MOJACIUPOBAHUS;

B) C TOYKHM 3peHHUS 3a/1a4 CUCTeMaTHU3aAlINH;

r) C TOUKHM 3peHUs 3a/1a4 yIpPaBICHUS U MOJICTUPOBAHUS.

3. Uto BBOAUTCS B XUMHKO-TeXHoJIorndeckuii npouecc (TOVY)?

a) CpIpbe, BCIOMOTaTeNbHbIE MAaTePUAIIbl, SHEPTHS;

0) Ceipbe, ymnpasistonias uHGOpMaIMs, BCIIOMOraTelbHble MaTepHUalibl, SHEPIHUs,
MPOYKThI, KOHTPOJIbHASI HH(POPMAIIHS;

B) VYmpammsiomas uH(OpMaIus, BCIIOMOTATeIbHBIE  MaTepUajbl, JHEPTHUSA,




KOHTPOJIbHAsL HH(OpMAIIUS;

r) ChIpbe, yrpasisiromas HHPOPMaIIKsi, BCIIOMOTaTeIbHBIE MaTEPUAIIbI, SHEPTHSL.

4. Cucrema peryaupoBaHus 00ECIICUMBACT 33JJaHHOE KAaueCTBO PETYJIMPOBAHHUS, SCITH
perynupyeMasi BeTHYMHA X HE BBIXOUT 32 JJOIyCTUMBIC OTKIIOHCHUSI:

a) [x —x3a| > gmom .

0) [x — x31| < gror;

B) |x — X31| > g0m .

) [x —x31| < gnom .

5. Uto o603HayaeT OykBa «X» B JaHHOU cXxeMe mporecca?

| | |

01} X1
> >
XHMHKO-
u - X7
- TEeXHOIOTrHIeCKHI >
Uy nporecc (TOVY) Xn
CucreMa <
wa
VIIpaBIeHHA < Xox
«———————

a) YIpaBJSOIINE BO3ACHCTBUSA, TO €CTh U3BMEHEHUE PACXO/I0B BEIIECTBA UM SHEPTUH,
[10JIaBa€MbIX B OOBEKT YIIPaBJICHMUS;

0) 3agaHHbIC 3HAYEHUS TEXHOJOTMYECKUX MapaMeTpoB, KOTOPHIE SIBISIFOTCS
(UKCHPOBAHHBIMH WJIM U3MEHSETCS MO ONpPEACICHHOMY aJITOPUTMY;

B) YIIPaBJISIOIINE BO3ACUCTBUS U 3aJaHHbIE 3HAUEHUS TEXHOJIOTMYECKUX MapaMeTPOB;

I') TEXHOJIOTHYECKUE MapaMETPhl, XapaKTepU3yIOIlUe MPOTEeKaHue mpoiiecca (pacxo/,
TeMIlepaTypa, ypoBEHb, COCTaB MPOAYKTa, 1aBJICHUE U T.J.).

6. Kakue cuctemMbl aBTOMATH3alMU ONKCHIBAIOTCS: « OHU MpeAHA3HAYEHBI JUIS
NOAJIEP)KAHUST TEXHOJIOTMYECKOM BEIMYMHBI HA 33JaHHOM 3HAYEHUU C OIPEIEIICHHON
TOYHOCTHbIO. B 3TOM cilydae moj OOBEKTOM YIIpaBi€HHsS MOHMMAIOT anmapar WM 4acTh
anmnapara, KOTOpble UMEIOT OJHY BBIXOJHYIO BEITUUUHY»?

a) JIokanpHbIE CHCTEMBI PETYIMPOBAHNUS;

0) CucTemMbl TMCTaHLIMOHHOTO PETYJINPOBAHUS;

B) CHucTeMbl AUCTAHIIMOHHOTO KOHTPOJIS;

r) MecTHbII KOHTPOJIb U PYYHOE YIPABJICHUE.

7. B kakux cucTeMax aBTOMaTH3allMM TOKa3aHUs TMPUOOPOB, (QUKCUPYIOLINX
TEXHOJIOTHYECKHE BEJIUYMHBI, IEPEAAIOTCA HA PACCTOSHUE M CBOJASTCS B OJHO NOMEILECHHE
yhpaBJIeHHs ?

a) JlokanbHbIE CUCTEMBI PETyIUPOBAHMUS;

0) CucTemMbl TMCTAaHIIMOHHOTO PETYJIUPOBAHUS;

B) CHucTeMbl AUCTAHIIMOHHOTO KOHTPOJIS;

r) MecTHbIN KOHTPOJIb U PYYHOE YIPABICHUE.

8. Kakue 3amaun pemarorcs mMpu UCCiieIoBaHUN 00bEKTOB?



a) 3ajada ynpaBJICHUS: PETYJIMPOBAHME WM ONTHUMHU3ALMS, a TaKKe BbIOOpP KAHAJIOB
YIPABIICHHUS;

0) 3amaya ympaBieHHUS: PETyIUPOBAaHUE WM ONTUMU3ALMS; BBHIOOP YNpPaBISEMBIX H
YIOPABJISIIONIUX BEIUYMH; BBISIBJICHUE CTENIEHU BIMSHUS BXOJHBIX BEJIMYHUH HA BBIXOAHBIE, TO
€CTh OIPEEIICHHE BHYTPEHHUX CBOMCTB OOBEKTA; BBIOOP KAHAJIOB YIIPABICHUS;

B) DBbifBleHHME CTENEHU BIMAHUA BXOJHBIX BEJIMYMH HA BBIXOJHBIE, TO €CTb
olpeziesieHuEe BHYTPEHHUX CBOMCTB 00BEKTa; BEIOOP KaHAJIOB YIIPaBJICHHUS;

r) BeiOop ympaBiseMbIX U yNpaBiSIOIUX BEJIWYUH; BBISBICHUE CTEIEHHU BIMSHUS
BXOJIHBIX BEJIMYMH HAa BBIXOAHBIC, TO €CTh ONPEJEICHUE BHYTPEHHHUX CBOMCTB OOBEKTA;
BBIOOp KaHAJIOB yIPaBJICHUS.

9. Kak knmaccuuuupyrorcst 00beKThI YIIPaBICHUS MO0 KOJTUYECTBY BXOAHBIX BETUUHH?

a) OTHOMEPHBIE, IByMEPHBIE;

0) OlHOMEpHBIE, IByMEPHBIE, TPEXMEPHBIE;

B) OJTHOMEPHbIE U MHOTOMEPHBIE;

I') MHOTOMEpPHBIE.

10. Yto obo3HayaeT «o» B YpaBHEHUH, KOTOPOE OIKCHIBAET 3aBHCHUMOCTb MEXKIY
Pacxo0/IOM BBITEKAIOIIEH )KUIKOCTH M YPOBHEM B pesepsyape: F, = apa,/2gL?

a) IUIOIIA/Ib CEYEHUS] BEHTWIIS HAa BXOIHOM JIMHUM pe3epBYyapa;

0) pacxo/ BBITEKAIOIICH KUIKOCTH;

B) 00BEM pe3epByapa;

I') IJIOIIA/Ib CEYEHUSI BEHTUJISI HA BBIXOJHOW JIMHUU pe3epByapa.

11. Kakoe TumnoBoe BO3MYIIEHHE TPUBEACHO HA PUCYHKE?

= T

/A NVANYA
T\

a) TApPMOHHUYECKOE;

6) Ctymnienuaroe;

B) UMITYJIbCHOE;

') CUHYCOUJAJIBHOE.

12. Kak Ha3bIBaeTCsl KpUBasi 3aBUCMMOCTHU BBIXOAHOU BeauuuHbl OP oT BpeMeHu?

a) KpuBasi TOPMOYKEHHUS;

0) KpuBasi yCKOPEHUS;

B) KpUBas MEpeXo/ia;

') KpUBasi pa3roHa.

13. YTo mpoucxoauT cO CKOPOCThIO M3MEHEHUIN BBIXOJHOW BEIIMYMHBI MOCIE MOaYU
BO3MYLIEHUs y ycTounBbIX OP, y HeWTpanbHbIX U Yy HeycTOWUnBbIX OP COOTBETCTBEHHO?

a) Y ycroituuBbix OP CKOpPOCTh M3MEHEHHSI BBIXOJHOW BEIWYHUHBI MOCJE MOAA4YH
BO3MYUIEHUSI YMEHBIIAETCS, Y HEUTPANbHBIX — OCTAETCS IMOCTOSHHOM, Y HEYCTOMYMBBIX
YBEJIMYHUBAETCS;



0) Y ycToiuuBbIX U HeUTpalbHBIX OP CKOpOCTh M3MEHEHUS BBIXOJIHOW BEIMYHUHBI
[IOCJIE MTOa4X BO3MYILEHUSI OCTAETCS IOCTOSIHHOM, Y HEYCTOMYMBBIX YBEJIMUUBAETCS;

B) Y ycroiuuBbix OP CKOpOCTh M3MEHEHHs BBIXOJHOW BEJIMYMHBI MOCIE MOJa4u
BO3MYIIICHUSI YBEJIIMUUBACTCSA, Y HEUTPaAIbHBIX — OCTAETCA MOCTOSIHHOM, Y HEYCTONYMBBIX
YBEIUYHUBAETCS;

r) Y ycroiuuBeix OP ckopocTh HM3MEHEHUs BBIXOJHON BEJIMYMHBI MOCJE TOJa4Yu
BO3MYILICHUSI YMEHBIIAETCSA, Y HEUTPAIBHBIX — OCTAETCS MOCTOSIHHOM, y HEYCTOMYMBBIX
YMEHBIIAETCS.

14. Kakas BenuunHa XapakTepH3yeT MHEPIUOHHbIE cBoiicTBa OP, TO ecTh CKOpPOCTH
M3MEHEHHUSI BBIXOIHOM BennuuHbl OP?

a) CKOPOCTh pa3roHa;

0) BpeMsi pa3roHa;

B) EMKOCTb;

') CTENEHb CAMOBBIPABHUBAHUSI.

15. ¥V perynasTopoB Kakoro IE€UCTBUA ISl EPEMELIECHUS PETYJIUPYIOLIEr0 OpraHa B
UCITOJIHUTEIIbHOM YCTPOMCTBE UCIOJIb3YETCSA SHEPTHSI PETYIUPYEMOM CPEIbI.

a) peryysTOPOB HEMPSIMOTO JEUCTBUS

0) peryJisaTopoB MPsSIMOTO IEUCTBUS,

B) PETYJATOPOB KPUBOTO JACHCTBUS;

T') PETYJISITOPOB CMEMIAHHOTO JEHCTBUSI.

16. ITneBmatnueckue AP ucnomnp3ytor..?

a) SJIEKTPUYECKYIO SHEPTUIO IPOMBILIJIEHHON YacTOTHI;

0) sHepruto cxxaToro Bozayxa aasiaeHueM 140xl]a;

B) DHEPIUIO XUJAKOCTH 1o nasienueM 0,6-0,8 Mlla;

r) sHepruto rasza aasienvem 120kl]a.

17. Ykaxure hopmyny npeaena nponopuuoHaAIbHOCTH:

1
a)d =—;
) K
6) 5 = — - 100%;
kp
B) 8 = =~ 100%;
1

18. Kakoe yciioBre paBeHCTBA JOJKHO BBITOJIHATHCS MEXAY MOKA3aTEIsIMU BPEMEHU
uHterpupoBanus T, u T,,?

h(t)f

Uo




a) Ty < Toa;
0) Tu1 = Tu2;
B) T < Tip;
r) Ty > Ty
19. Kakue nBa nmapamerpa HacTpoiiku umerot [11-perynaropsi?

a) ko3 dumeHT ycuneHus k, u Bpems narerpuposanus T;

0) ko3 durmenT 3ameieHus kK, u BpeMs uHTerpupoBanus T,

B) KOO(OULMEHT YCUICHHUS K, 1 BBIXOJHOI CUTHAJ PEryJIATOpPa B HaYaJIbHBII MOMEHT

BPEMEHHU U,

r) ko3 duuent ycunenuns k, u Bpems pasrosa T..

20. Kakue peryasaTopbl UCHOJIb3YIOT, KOTJIa HCIIOJIHUTEIIBHOE YCTPOMCTBO — JIBUTATEIb

C TIOCTOSIHHOM CKOPOCTBIO BpAILICHUS?

a) [1I1 — perynstopsr;

0) U — perynsaropsi;

B) [1J1 — perynsitopsi;

r) [ — perynaropsi.

HIxanbl OLICHKH Oﬁpa3OBaTeJILHI)IX IIOCTI/I)KCHI/Iﬁ

banabl Onenka
(uToroBoiu (0as 3a
N TpeGoBanus k 3HAHUAM
peiiTHHIOBO OTBET HA
H OLIEHKH) 3ayere)
— O1neHKa «3a4T€HO» €CJIM CTYACHT UMEET 3HaHHUS OCHOBHOI'O MaTepuala,
MPOYHO YCBOWJ MpPOTPaMMHBIN Marepuai, MOCJIeI0BATEIbHO, YETKO U
JIOTUYECKH CTPOMHO €ro M3JIaraeT €ro Ha 3a4yeTe, BiiajeeT HE0OXOAMMBbIMU
60-100 «3a4YTEHOY HaBbIKAMHU U MPUEMAMH UX BBIMOJHEHHUS, YMEET TECHO YBS3bIBATH TEOPHUIO
24 - 40 GayIOB | C MPAKTUKOM.
— Y4eOHbIE JOCTIKEHHS B CEMECTPOBBIM TIEPHON U pe3ybTaTaMu
PYOEKHOTO KOHTPOJISL IEMOHCTPUPYIOT JOCTATOUHYIO CTENEHb OBJIAJICHUS
MIPOTPAMMHBIM MaTEPHAJIOM.
— OueHka «HE 3auTE€HO» BBICTABISIETCS CTYIEHTY, KOTOpPBIM HE 3HAET
3HAYUTEIBLHOMN 4acTu MIPOTrpaMMHOTI0 Marepuana, JIOTTyCKaeT
cymiecTBeHHbIe ommOku. Kak mpaBuiio, OlleHKAa «HE 3a4T€HO» CTaBUTCSA
0-59 «HE 3aYTEHO» | CTYACHTaM, KOTOpble HE MOTYT MpOJOIKHUTH oOyueHue  0e3

0 - 23 dayutoB

JIOTIOTHUTEIBHBIX 3aHATHH 110 COOTBETCTBYIOLIEH THUCHUIUIMHE.

— YyeOHble JOCTHXKEHHMS B CEMECTPOBBIH TepUOJ M pe3yibTaTaMH
PYOEKHOTO KOHTPOJIS JIEMOHCTPHPOBAIIN HE BBICOKYIO CTEIIEHb OBIIA/ICHUS
MIPOrpaMMHBIM MaTE€pPHaAIOM 0 MUHUMAJIBHOM IJIaHKE.

Htorosas OIICHKA BBICTABJIACTCA IIYTEM IICPCBOAA Ha6paHHBIX 0aJIJIOB B COOTBETCTBHU

CO CIIEYIOIeH TaOIuIIeH:

O1eHKa 110 5-0a/UIEHOMH MIKAJIE Cyrmiziodmos s aipasAETEn Onenka ECTS
DK3aMeEH
5 — «omauunoy 90-100 A
85-89 B
4 — «xopouto» 75-84 C
70-74 D
3 — «y0081emBOPUMENLHOY 65-69




60-64 E

2 — «Hey0081emeopUMeIbHOY Memnee 60 F
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IIporpammuoe obecnieuenue u UHTEepHET-pecypChbl:

1. Ilponiecc peanuzauuu 0Opa3oBaTeIbHON MPOrpamMMbl MO JUCHUIUIMHE «CHCTEMBbI
yIPaBICHUS XUMHUKO-TEXHOJOTHYECKMMH MPOLIECCaMU» B COOTBETCTBHM C TPeOOBaHUSMU
OC HUAY MHUOU obecnieueH HEOOXOAUMBIM  KOMIUIEKTOM  JIMIICH3MOHHOTO
IPOTPaMMHOT0 00€CTICUEHUS;

2. [lepedenn pecypcoB HHGOPMAILIMOHHO-TEIEKOMMYHHUKAIMOHHOU cetn « UHTepHeT»
HEOOXOMUMBIX JIIS1 OCBOSHUS TUCIUTIINHBL:



http://www.codesys.ru/ - caiit paspaboTunka cpeabl nporpammupoBanus I1JIK
CoDeSys
https://owen.ru/ - obopymoBaHue JIJisi aBTOMATH3AIIHH.
https://siemens-rus.ru/catalog/programmiruemye-kontrollery/ - ITJIK ¢pupmer Siemens.
MaTepuajibHO-TeXHHYECKOE o0ecneueHne Y4eOH0i THCIMIIIHHbI
JIeKIMOHHBIE  3aHATHS  NPOBOAATCA B  CHCIHHUAIM3UPOBAHHBIX  ayIUTOPHSIX,

OCHAIIIEHHBIX MYJIbTUMEIUNUHBIM oOopyaoBaHueM. [IpakThyeckue 3aHATUS MPOBOJSATCA B
ayIUTOPHUAX, OCHAIEHHBIX KOMITBIOTEPAMHU.
Y4eOHO-MeTOAMYECKHE PEKOMEHIAIUY JIJISl CTY/IEHTOB

1. Yka3anus 11 npOoCIyIlIMBaHUS JEKIIUI

[lepen HayanmoM 3aHATHA BHHUMATEIBHO O3HAKOMHUTHCA C YYCOHBIM TUTAHOM
MPOBEICHUS JICKIIUN U CIIUCKOM PEKOMEHI0BAaHHOM JIMTEPATYPHI.

[lepen mocemeHneM OYEpPEaHOM JIEKIUU OCBEXKUTh B MAMSATH OCHOBHbBIE KOHLETIINU
NpOWJIEHHOTO paHee Marepuana. [loAroToBUTH TP HEOOXOAMMOCTH  BOMPOCHI
npenojasareinto. He Hajo onacaThes, YTO BOIPOCH MOTYT OBITh MPOCTHIMH.

Ha nekiiuu ocHOBHOE BHUMaHUE CIEAYeT YACIATh HEe (popMynaM U MaTeMaTUYECKUM
BBIKJIAJIKaM, a COACPKAHUIO U3y4aeMbIX BOIIPOCOB, ONIPEACIICHUSIM U MOCTAaHOBKAM 3ajay.

B mporiecce u3ydeHHs JEKIIMOHHOTO Kypca HEOOXOIWMO MO BO3MOXKHOCTH YacTO
BO3BpallaThCd K OCHOBHBIM TMOHSITHSIM M METOJlaM pelleHus: 3aaad (37ecCh BO3MOXEH
BBIOOPOUYHBIN KOHTPOJIb 3HAaHUW CTYNEHTOB). JKenaTeNbHO HCMOIB30BATh KOHCHIEKTHI
JICKIIU, B KOTOPBIX MCTOJB3YETCs MPUHSTAS MIPENo/IaBaTelieM cucTeMa 0003HaueHU .

Jlnst 6onee moapoOHOTO M3yUEHHsI Kypca clieyeT padoTaTh ¢ PEKOMEHIOBAaHHBIMU
JUTEPATyPHBIMU UICTOYHUKAMH Y BHOBb MOSBIISIOMIUMUCS HCTOYHUKAMU.

2. Yka3zaHus U1 y4acTHUsl B IPAKTUYECKUX 3aHATHUSIX.

[lepen BbIMOTHEHUEM MPAKTUUECKUX 33JIaHUII HEOOXOUMO 03HAKOMUTCSI C OCHOBHBIM
TEOPETUYECKUMU CBEICHUSIMU, TMOPSIKOM BBIMOJHEHUS] pabOT U MPUMEPOM, OOCYIUTH C
MpenoaaBaTesieM OCHOBHbBIE MOMEHTBI.

B npouecce pemieHus 3aiad BECTH TUCKYCCUIO C MPENOAaBaTesieM O MPaBUIbHOCTH
MPUMEHEHUSI METOAO0B UX pemieHus. 110 BO3MOKHOCTH CaMOCTOSITENIbHO JOBOJIUTH PEIICHUE
MpeyiaraéMbIX 3a/1a4 10 OKOHYATEIbHOTO UTOTA.

B KoHIle mpakTUUECKOTO 3aHSTHS MPU HEOOXOJAMMOCTH BBISICHUTH Y MPEMOJIaBaTes
HesCHbIe BOIpPOChl. OGOpMUTH BBITIOTHEHUS PAOOTHI B BHUAEC MHUCHBMEHHOIO OTYETa, B
KOTOPOM OTOOpa3uTh Ha3BaHHWE U 11€JIb PaOOTHI, OCHOBHBIE TEOPETUUECKUE CBEICHUS, XOJI
paboThl C ONMUCAaHWEM BCEX JOTAMOB M CKPUHIIOTOB W3 MPOTPAMMHBIX TPOIYKTOB,
MPUBJICKAEMBIX JIJISl peIlieHus 3a/1a4d. B KoHIle 0T4eTa HeOOXOAMMO U3JI0KHUThH BHIBOJIBI.

[ToaroToBUTH OTBETHI HA KOHTPOJIbHBIE BOMPOCHI.

3.Yka3aHus JJ1s1 BBITIOJTHEHUSI CAMOCTOSITEIIbHON paOOTHI

[TonyunuTh y mnpenojaBaTessi 3aJaHUE W CIKHCOK PEKOMEHJIOBAaHHOW JUTEpaTyphI.
N3yueHne TeopeTUueCKUX BOMPOCOB CJIEAYET MPOBOAUTH MO BOZMOKHOCTH CAMOCTOSITENIHHO,
HO TIPU 3aTPYAHEHUAX 00paIlaThCs K MPErnoaBaTeto.
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[ToaroToBUTH MUCEMEHHBIN OTUET O MPOJICTaHHON padoTe.

[Tpu BeIMONTHEHNH (POHTANBHBIX 3aJaHUN MO YCMOTPEHHUIO MpErojiaBareiis padora
MOXET OBbITh OIlEHEHAa 0e€3 MHCHPMEHHOT0 OTYeTa HAa OCHOBE OTBETOB HA KOHTPOJIbHbBIC
BOMPOCHI, IPU YCIIOBUHU aKTUBHOW CaMOCTOSITEIbHON pabOTHI.

[ToaAroTOBUTH OTBETHI HA KOHTPOJIBHBIE BOITPOCHI.

MeTtoanyeckue peKOMEHAAUM IJIsl NpenojgaBarTeaen

1. Ykazanus 1 npoBeAeHUs JEKIUN

Ha nepBoit BBOJHOM JeKIMU clenaTh o0 0030p coliepKaHus Kypca U OTMETUTH
HOBBIE METOJBI M MOAXOJbl K PEHICHUIO 3a7ay, PacCMaTPUBAEMBIX B KYypCE€, IOBECTH 0
CTYZICHTOB TpeOoBaHMsI Kadeaphl, OTBETUTH HA BOTIPOCHI.

[Ipy mOATOTOBKE K JIGKITMOHHBIM 3aHATHSAM HEOOXOAWMO TPOAYyMAaTh IUIAH €ro
MPOBENICHUSA, COACPHKAHUE BCTYIUTEIBHOM, OCHOBHOW W 3aKIFOUMTEIBHOW YacTU JIEKIUH,
O03HAKOMHUTBCS C HOBMHKAMH Y4Ye€OHOW M METOJMYECKON JUTEepaTyphl, ITyOJIMKAMSIMU
MEPUOJUYECKON II€YaTH MO TEeME JIEKIIMOHHOTO 3aHATHA. llepen H3J0KEHUEM TEKYIIEero
JICKIIMOHHOTO MaTeprajia HallOMHUTh 00 OCHOBHBIX MTOTAX, JOCTUTHYTHIX Ha MPEABIIYIINX
nekuusax. C ATOM LENbl0 33aTh HECKOJBKO BOIPOCOB AayJIWUTOPUM W OCYLIECTBUTH
BBIOOPOYHBIN KOHTPOJIb 3HAHUSI CTYJICHTOB.

B Xxone NeKIMOHHOIrO 3aHsSTHSl TMPENojaBaTesib JOJDKEH Ha3BaTh TEMYy, Y4COHBIC
BOIIPOCHI, O3HAKOMUTH CTYAEHTOB C MEPEYHEM OCHOBHOM M JOTOJHUTEIBHOMN JINTEPATYpPhI
1o TeMme 3aHsATHUs. PackpeiBas cojaepkaHue y4eOHBIX BOIPOCOB, aKIIEHTHPOBATH BHUMaHHUE
CTy/JICHTOB Ha OCHOBHBIX KaTETOpHAX, SBICHHSIX M IIpoIleccax, OCOOCHHOCTSAX UX
MPOTEKAaHUsI. PacKpbIBaTh CYIIHOCTh M COACPKAHUE PAIUYHBIX TOYEK 3PCHUS U HAYUHBIX
MOAX0JI0B K OOBSICHEHHUIO T€X WJIM MHBIX SBJICHUI U MPOIECCOB.

Cnemyer apryMEeHTUPOBAHO OOOCHOBaTh COOCTBEHHYIO TO3MIIMIO IO  CIIOPHBIM
TEOpEeTUUECKUM BomnpocaM. [IpuBoauTs npumepsl. 3agaBaTh MO X0y U3IO0XKEHUS JEKIIMOHHOTO
MaTepuajia PUTOPUYECKHE BOIPOCHI M CaMOMY JaBaThb Ha HUX OTBET. JTO CIIOCOOCTBYET
AKTUBU3AlIMA MBICIUTEIBHON JEATEILHOCTH CTYACHTOB, ITOBBIIICHUIO UX BHUMAHMS U MUHTEpECa
K MaTepualty JICKITUH, e¢ cojiepkanuto. [IpenomaBaTess 10JDKEH PYKOBOAUTH paOOTOM CTYJCHTOB
10 KOHCIIEKTHPOBAHUIO JICKITMOHHOTO MaTepHaja, MoI4epKUBaTh HEOOXOIMMOCTh OTPAKEHUS B
KOHCIIEKTaX OCHOBHBIX TIOJIOKCHUN W3y4yaeMOW TeMbl, 0CO00 BBIACTSIS, KaTeropHabHbBIN
anmnapar. B 3aKk1rounTeNnbHON YacTu JIEKIMA HEOOX0UMO c(hOpMYIMPOBATH OOIIME BBIBOAbI 10
TEME, PaCKpPHIBAIOIIUE COJACPKAHUE BCEX BOMPOCOB, MOCTABJICHHBIX B JICKIMH. OOBSIBUTH TIAaH
OUEPENHOTO MPAKTUYECKOTO 3aHATHSA, IaTh KPAaTKUE PEKOMEHAIMH 110 TTOATOTOBKE CTYAEHTOB K
BBITIOJTHCHHUIO TIPAKTUYCSCKON pabOTHlI.

Ha mocnenneit nexmuu yaenuTh BpeMs ajsi 0o030pa Hanbojee BaXKHBIX MOJOKCHUIM,
PacCCMOTPEHHBIX B KypCE.

2. YKazaHus 1Ji9 NPOBEJCHUS MTPAKTUUECKUX 3aHATHI

YeTko 0003HAYUTH TEMY MTPAKTUUECKONU PabOTHI.

OOCyanTh OCHOBHBIC MOHSTHS, CBS3aHHBIE C TEMOU MPAKTUYECKUX 3aJIaHUM, MOPSIOK
BBITIOJTHEHUS  pabOThl, TMpPOrpaMMHBIE TPOAYKTBI, HCIOJIb3yeMble [JIi  pEelICHUs



IIOCTABJICHHBIX 3a/a4.

B npouiecce BbImonmHEeHUsT pabOThI ClIEAyeT MOCTOSSHHO OOIIATHCS CO CTYAEHTaMH, He
JOIYyCKast IO BO3MOXKHOCTH UX HENPABUJIbHBIX JEUCTBHM.

TpeboBatb, YTOOBI pE3yNbTaThl BBIMOJHEHUS MPAKTHUYECKOW pabOThl  OBLIH
oQopMIIEHBI B BHJE OTY€Ta B TEKCTOBOM TMpOIlECCOpPEe C J00aBICHHEM CKPUHIIOTOB M3
MaTEMaTUYECKOr0 PEAAKTOPA U CPEbl IPOrPAMMUPOBAHHS.

[Ipy npueme 3auvera Mo paboTe NPOBEPITH HAIMYME CAMOCTOSITENIBHBIX BBIBOJOB O
NPOZIETIaHHON paboTe, a TAKKE TOTOBHOCTB CTYJICHTOB IOSICHUTH BECH XOJI ITPOJIENIAHHON pabOTHI.

3.Yka3zaHus Mo KOHTPOJIIO CAMOCTOSITEIHbHON pabOThI CTYIEHTOB

[To ycMOTpeHHIO IpenoaBaTess 3aJaHue Ha CaMOCTOATEIbHYI0 paboTy MOXET OBbITh
WHIMBHUIYaJIbHBIM WU (POHTAIBHBIM.

[Ipu ucnosib30BaHUM MHAUBUAYAJIBHBIX 33JaHUI TPeOOBATh OT CTYAEHTa MUChMEHHBII
OTYET O NpOoAEIaHHON padoTe.

[Ipu npumeHeHHM (DPOHTANBHBIX 3aJaHUM BECTU KOJUJIEKTUBHBIE OOCYXACHUS CO
CTYJIEHTaMH OCHOBHBIX TEOPETUYECKHUX MOJIOKEHUM.

C uenpl0 KOHTPOJIA KadyecTBa BBIINOJHEHHUS CAMOCTOSTEIBHOM paboThl TpeOoBaTh
WHIUBUIYAJIbHBIE OTYETHl (JOIMYCTUMO BMECTO IHCbMEHHOTO OTYETa MPUMEHSTH
WHIUBUYAJIbHBIE KOHTPOJIbHBIE BOIIPOCHI).

IIporpamma cocraBieHa B cooTBeTcTBUHM ¢ TpeboBanusimu OC HUAY MUOU u
y4eOHBIM IIJIAHOM OCHOBHOHM 00pa30BaTEeIbHOM MPOTrpaMMBbl 10 HAIPABJIECHUIO IOJATOTOBKHU
18.03.01 «XumMudeckast TEXHOJIOTHS.
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[Iporpamma onoOpena Ha 3aceganuu YMKH 18.03.01 «Xumudeckast TEXHOJIOTHUS.
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