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ITACIIOPT

®OHJIA OIIEHOYHBIX CPEJCTB 11O YYEFHOU JUCIHUILIMHE

Cucmemuwi ynpaesjeHusa u asmomamusayuu 6 eeomepMaJleOL? JHepecenuke

Ne

Kon

KonTpoaupyemsbie TeMbl . HaumenoBanue
n/n KOHTPOJIUPYeMOii
JAMCHUILTHHBI OLIEHOYHOI'0 CpeICTBa
KOMIIETeHIIUH
6 cemectp
Cucrembl aBTOMATHUYECKOTO [TpakTrueckas padboTa
perymupoBanus. OOmue CBEICHUS (TTIK-4) 3auer
1 | o cuctemax ympaBieHHUSL.
2 | l'ocynapctBennas cucTema [IpakTnueckas padbora
(ITK-4)
npuoopos (I'CII). 3ader
JlaT4MKy pa3au4HbIX IapaMeTpOB (NK-4) [IpakTuueckas padbora
3 | u3mepeHusi. 3ayer
4 | BropuuHble U3MEPUTEIIbHBIE (NK-4) [IpakTuueckas pabora
prOOpbI 3auer
5 | U3mepurenbHbIe Ipeodpa3oBaTenn [MpakTrueckas padoTa
TEMIIepaTyp. (IIK-4) 3ager
6 | 3mepurensHbie IpeoOpazoBaTenu (TTK-4) [TpakTrueckas padoTa
JTABJICHHUSL. 3auer
7 | U3mepurensHble MpeoOpazoBaTesn auer
P peodp (TTK-4) 3
YpOBHSI.
8 | UsmepurenpHble MpeoOpazoBaTesin (ITK-4) [MpakTrueckas padoTa
pacxoa. 3auer
9 | AHanu3aTophl cOCTaBa U CBOMCTB 3ayer
P (NK-4)
BEIIIECTB.
7 cemecTp
CoBpeMeHHbIE HHTEIUIEKTyalIbHbIE IIpakTryeckas pabora
1 | gar4yukw. (ITK-4) DK3aMeH
QyHKINOHAIbHBIE YCTPOKWCTBA [IpakTnueckas pabora
2 | cucteM aBTOMaTH3AIlHH. (TTIK-4) DK3aMeH
[IpakTnueckas pabora
(ITK-4)
3 | McnomHuUTEIbHBIE MEXaHU3MBI. OK3aMeH
[ToxapHble CUCTEMBI ABTOMATHKH. [IpakTrueckas pabota
(ITK-4)
4 DK3aMeH
Perynupytomuue yctpoiicta (PY). [IpakTnueckas pabora
5 | Mukpormpoueccopusie [TU ] (ITK-4) DKk3aMeH
PETyJISITOPHI.
[Tporpammupyemsbie IoTHYECKHE [IpakTryeckas padora
(ITK-4)
6 | kouTposutepsl (IIJIK) OK3ameH
[TpoMbIlIIEHHBIE CETH: [IpakTrueckas pabota
7 | apxuTeKTypa, 000pyJI0BaHuE, (ITK-4) OK3ameH

XapAKTEPUCTHKH.




IHHEPEYEHDb OIIEHOYHBIX CPEJACTB

IIpencraBiienune
HanmeHnoBanme
Ne KparTkas xapaktepucruka OLICHOYHOI0
OLICHOYHOI0
n/n OLIeHOYHOI0 CpeACTBA cpeacTBa
cpeacTBa
B oHzae
CpenctBo npoBepKy YMEHUN 00y4aromerocs .
peA POBCPKH Y YHaromt Kommnekt 3aganuit
IIPUMEHSIThH [10JIy4EHHbIE 3HaHUSI 110 3apaHee
[IpakTryeckas . JUIS BBITIOJTHEHUS
OIpeieIEHHOW METOIMKE Ui PEIlIeHus 3a1au
1 pabota . MPAKTHIECKUX
WIM 3a/laHui TI0 MOJLYJIIO MJIU IMUCLUIUIMHE B AGoT
1[EJIOM P
CpencTBo KOHTPOJISI YyCBOCHUS y4eOHOTO
MaTepuaia TeMbI, pa3zelia Wil pa3esioB
p » Pasil pasit Bomnpocsl 1o
2 JUCHUILTMHBI, OPTaHU30BAHHOE KaK
3auer TemMam/paszzenam
y4yeOHOe 3aHsITHE B BUJIE coOeceI0BaHUs
JUCIUTUIAHBI
npenojaBaTesisi ¢ 00yJaroUUMUCS.
CpencTBo KOHTPOJISI, OpraHM30BaHHOE KaK
crienranbHas Oece/ia MpernoaaBaTess ¢
Tembl 00y4aroluMcs Ha TEMbI, CBSI3aHHBIE C Bomnpocs! mo
3 CaMOCTOSITENIHOM | M3y4yaeMOW AMCHMILTUHON, M PACCUUTAHHOE TeMam/paszzaenam
IMOATOTOBKH Ha BBISICHCHHE 00heMa 3HAHUH vV, [IM
o0yuJaromerocs o onpeeIeHHOMY pa3zeny,
TeMe, npolsemMe U T.11.
KoHeuHblIi1 IpoayKT, NOJy4yaeMblii B
pe3yJibTaTe MIaHUPOBAHUS U BBINOJIHEHUS
KOMIUIEKCa Y4eOHBIX U HCCIIEI0BATEIbCKUX
3ananuii. [103BOJIIET OLIEHUTH yMEHUS
00y4aroIuxcsi CaMOCTOSATEIHHO
KOHCTPYUPOBAaTh CBOM 3HAHHUS B IIpOLIECCE TeMbr
. pellIeHus MPaKTUYECKHX 3aad U Ipodiiem,
4 | KypcoBoil mpoexT WHIMBUTY ATBHBIX
OpPUEHTUPOBATHCS B UHHOPMAITMOHHOM
IIPOEKTOB
IIPOCTPAHCTBE U YPOBEHb
c(hOpMUPOBAHHOCTH aHATTUTUYECKUX,
HCCJIEI0BATEIbCKUX HABBIKOB, HABBIKOB
MIPAKTUYECKOTO U TBOPUYECKOT'O MBIIITICHHUS.
MOo3KeT BBIIONHITHCSI B MHAUBUY A IbHOM
MOPSAJIKE WM IPyNHnoi 00ydaromuxcst
. Bomnpocsl k
) DK3aMeH Htorosas ¢popma OLleHKH 3HAHUN p
HK3aMEHy

SAJAHUA JJIA BBIIIOJIHEHUSA ITPAKTHYECKHUX PABOT

3ananus 3a 6 ceMecTp AMCHUIIUHBI:
3ananue Nel. Onpenenenre opurnHaa Mo n300pakeHHo sl 3aaHHON 6110k — cxembl ACP
3aganue Ne2. MzyueHue NpUHLIMIIOB U3MEPEHUH B aBTOMAaTHYECKOM PEKUME

3aganue Ne3. Onpe/enieHHe CUTHAIOB B TUITOBBIX (DYHKIIHOHABHBIX Y3J1aX TEXHUKH
aBTOMAaTHU3aLNH.
3aganue Ned. Pa3oMKHYTOE U 3aMKHYTOE YIIpaBJICHUE.
3aganue Ne5. Onronapa
3aganue Ne6. OnpeeneHue MOTSHIIMAIOB (PYHKIIMOHATBHBIX y3110B. (MccnemoBanue
XapaKTepUCTHK U CXeM CoeIMHEeHHs] PeocTaTHBIX JaTYMKOB)




3ananue Ne/. VzydeHue 1aTYuKOB TOKA U HAMIPSDKEHUS.
3aganue Ne8. V3yueHue 1aTYMKOB MAarHUTHOTO TIOJISI.

3amanue Ne9. Hacrpoiika u kondurypuposanue ITN]I - perynaropa OBEH TPM210
3aganue Nel0. Pabora c mpuGopom oBeH TPM210 ¢ ucrionbp3oBanus 1 0€3 UCTIONB30BaAHUS
KOMIThIOTEPA [0 HACTPOUKE TEMIIEPATypPhl IMYJISITOPA TICUH.

3aganue Nell. MzydyeHue cxeM OJAKIIIOUEHUS TEMIIEPATYPHBIX JaTYMKOB. AHAJIOTOBOE
U3MEpEHUE TeMIIepaTyphbl H IPeoOpa3oBaHue Pe3yIbTaTOB H3MEPEHHs B IU(POBOM CUTHAIL.
3ananue Nel2. V3yyeHue mpOMBIIIICHHBIX IATYUKOB IABICHUS.
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3ananme Nel. Mzyyenue naruyuka OCBEIIEHHOCTH.

3apanue Ne2. MzydyeHue criocoOOB CONPSDKEHUS aHAJIOTOBBIX CUTHAJIOB Ha 0a3e
npeoOpazosarenst HITT-1.

3amanme Ne3. DiieKTpUUYECKHUE LU B PEJICHHON cXeMe.

3ananue Ne4. Hactpoiika u nmporpamMMmupoBanue rpeoOpasoarens yactotsl [TYBI.

3aganue NeS. [IyTh npoxok/ieHHE CUTHAJIOB B YCTPOMCTBE M0KAPHOW CUTHATIM3ALINN.
3aganue Ne6. [Ipaktuueckas paboTa mo nNpoBepKe MPaBUIBLHOCTH COOPKH CXEM COEAMHEHUS
naturkoB ¢ (ITTTKII).

3aganue Ne7. V3yueHue TeXHUUECKUX XapaKTEPUCTUK U OCHOB KOH(UTYPHUPOBAHUS TaXOMETpa
oen TXO1.

3aganue Ne8. Hactpoiika u konpurypuposanue [11]] - perynstopa TC4S. [Tpumep (bricTpoit
HACTpPOMKN).

3aganue Ne9. V3yueHue oCHOB MOCTPOEHUS crcTeM coopa nHdopmanmu Ha H6aze
IPOTPAMMHUPYEMOT0 JIOTUIECKOT0 KOHTPOJIEPA C MOJIyJIEM aHAIOTOBOTO BBO/1a/BBIBOJIA
Siemens S7-1200.

3aganue Nel0. MzydyeHne TEXHUUECKUX XapaKTEPUCTUK U OCHOB MPOTrpaMMHUPOBAHUS
MIPOMBIIIUICHHOTO JIOTHYecKoro koHTposuiepa S7-1200.

3aganue Ne 11. Usyuenue untepdeiicos ITJIK 150 OBEH RS-232, Ethernet miist cBsizu ¢
MEPCOHAIBHBIM KOMITBIOTEPOM.

Kpurepun onieHKH 0TBETOB Ha NPaKTHYeCKHe PadoThI:

- He 3a4YTeHO BBICTABJISIETCH CTYAEHTY, €CJIM TEeXHHYECKOE CPEICTBO, KOTOPOE MOXET OBITh
HCIIOJIB30BAHO JIA KOHTPOJIA HpHOGpeTeHHLIX CTYACHTOM HpO(l)eCCI/IOHaJ'II)HLIX HAaBBIKOB U YMeHI/Iﬁ 10
YHOpaBJICHUIO KOHKPETHBIM MaTCpPpUAJIbHBIM 00BEKTOM HE OCBOCH, HEC MOXET HACTpOUTh CPEACTBO, AACT
HETOJIHBIE OTBETHI, IPEACTABIAIONIME COOONH pa3pO3HEHHBbIE 3HAHMS II0 TEME BOIpoca C
CYLIECTBEHHBIMU OIIKMOKaMHU B onpeseneHusx. [IpucyTcTBytoT (pparMeHTapHOCTb, HETOTHYHOCTh
IIOsICHCHUU. CTYI[CHT HC OCO3HAaCT CBA3b IOAHHOT'O IMOHATHA, TCOPHU, SABJICHUA C APYTHMU
00beKTaMU AUCHUIUIMHBL.  OTCYTCTBYIOT BBIBOJbI, KOHKpETH3allMs U JI0Ka3aTelIbHOCTh
n3noxenns. Peun HErpaMOTHas. I[OHOJ'IHI/ITCJIBHBIG U YTOUYHAIOIMIME BOIIPOCHI NPCIOJABATCIIA HE
IIPUBOJAT K KOPPEKIIMH OTBETA CTYAEHTA HE TOJIBKO Ha IOCTABJICHHBIN BOIIPOC, HO U Ha JIpyrue
BOITPOCHI JUCHUITIINHBI.

- 324YTEHO BBICTABJIACTCH CTYAEHTY, €CJIM TEXHHUYECKOE CPEICTBO, KOTOPOE MOXKET OBITH
WCIIOJIb30BaHO YIS KOHTPOJSI MPUOOPETEHHBIX CTYJEHTOM NPO(eCcCHOHATbHBIX HABLIKOB M YMEHHH I10
YIPaBJICHUIO KOHKPETHBIM MaTepHabHBIM 00BEKTOM OCBOCHO, JAET MOJIHBINA, PA3BEPHYTHIA OTBET Ha
MIOCTaBJIEHHBIN BOIIPOC, TOKAa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHUI 00 00bEKTe, T0Ka3aTeIbHO
pPacKpbIThl OCHOBHBIE IIOJIOKEHHMSI TEMBbI, B OTBETE€ IIPOCIEKUBAETCS YETKas CTPYKTypa,
JIOTUYECKasl MOCJIEN0BAaTEIbHOCTh, OTPAYKAOLIAS CYLIHOCTh PAacCKpbIBAEMBIX MOHATHH, TEOPUH,
apieHui. 3HaHue 00 OOBEKTE NEMOHCTPUpPYETCs Ha (OHE NMOHMMAHHUS €ro B CUCTEME JaHHOMU
HAayKd W MEXIMCLMILIMHAPHBIX CBsi3el. OTBET M3JI0KEH JINTEPATYPHBIM SI3BIKOM B HAy4YHBIX
TepMHHAX. MoOryT OBbITh JOMYLIEHbl HEJO0YETHl B OMNpPENEICHUHM MOHSITHH, HCIpaBlIEHHBIE
CTYJIEHTOM CaMOCTOSITEJIBHO B IIPOLIECCE OTBETA.



CamocTrosiTesibHasi padoTa
B 7 cemectpe npeaycMoTpeH KypcoBOMl IPOEKT

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHMUSL:

o

N Tembl AJ11 KypcOBOTO POEKTUPOBAHUS

n/m

1. BpiOop KOMIUIEKCAa TEXHMYECKHUX CpPEJICTB aBTOMATHU3AllMU JUISl  IUPKYJISIIUOHHON
reoTepMaIbHOM CTAHIMU

2. Br160op KOoMIIIIeKCa TEXHUYECKHUX CPEICTB aBTOMATH3AIMH VISl BOJAHACOCHOMN CTaHITUU

3. | BbiOop KOMIUIEKCa TEXHUYECKHUX CPEJCTB aBTOMATU3AINHU I KOJIOHHBI PEKTU(DUKALINN

4. | Beibop KOMIUIEKCa TEXHUYECKMX CpPEACTB aBTOMATH3AIMKM I TeoTepMaibHOU
AJICKTPUUCCKON CTAaHITMU C KOMOMHUPOBAHHBIM  ITUKJIOM

5. | BuiOop KoMIUIEKCa TEXHHUECKUX CPEACTB aBTOMATU3ALNH JIJIsl KOTSIIbHON YCTAaHOBKHU

6. BriOop KOMILIEKca TEXHHUYECKHUX CPEJCTB aBTOMATH3AIMM I TIpoIecca JOXKUMHOMN
HACOCHOI CTaHITUH

7. Br100p KOMITIEKCa TEXHHUECKUX CPEICTB aBTOMATHU3AIUH JIJIs1 TEXHOJIOTHYECKOTO TIpoliecca
CTaHIINH MTEPEKAYKU HEPTH

8. Bri6op Kkommiiekca TEXHHYECKHUX CpPEJCTB aBTOMATHU3AIMM JUJISl YCTAHOBKHU MOKapHOU
CTaHIIMH MTOKAPOTYIICHHUS

9. Br10op KOMIUIEKCA TEXHHUYECKHUX CPEICTB aBTOMATH3allMM I BOJOIOJATOTOBHTEIIBHOM
ycraHoBku (BITY)

10. | BeiOop KOMIUIEKCA TEXHHYECKHX CPEICTB aBTOMATH3AIlMH JISi Tra30paclpeieInTeIbHOI
CTaHIINHU

11. | Beibop KOMILUIEKCA TEXHUYECKUX CPEICTB aBTOMATH3AIUH JIJISI KOMITIPECCOPHOM CTAaHITUU

12. | Beibop KOMILUIEKCa TEXHHYECKUX CPEJICTB aBTOMATHU3AIIMH JIJISl TIPOIECca OYMCTKH raza oT
CEpoBOIOpOaA

13. | Beibop komriekca TEXHUYECKHX CPEICTB aBTOMATH3allMU IS Tpoliecca HEPTEIOBYIIKH
HedTenapka

14. | Boibop KOMIUIEKCAa TEXHHUYECKHX CPEJICTB aBTOMATHU3AIMHM JJS THAPOIIEKTPOCTAHIUH
(I20)

15. | Boibop KoMmmIIeKca TEXHMUYECKHUX CPEACTB aBTOMAaTH3alMd s achaibTOOETOHHOTO
TPOU3BOJICTBA

16. | Boibop kOMIUIEKCa TEXHHMYECKHX CPEJICTB aBTOMATHU3AIMH IS BOJONOATOTOBHUTEIHHOM
ycranoBkH (BITY)

17. | Boibop xoMmIuiekca TEXHUYECKHX CPEICTB aBTOMATH3AlUU IS HEHTPAIbHOTO TETIOBOTO
nyskTa (L[TII)

18. | Bribop KomIIekca TEXHUYECKUX CPEICTB aBTOMATH3AIUH JIJIS TETIIIOAJIEKTPOCTAHIIHIHA

1.

CopepxaHue KypcOBOIO IIPOEKTa

Bsenenue

2. XapaxkTepHucTHKa 00beKTa aToMaTH3aluH (KPaTKOe OMUCAHUE TEXHOIOTHYECKOTO MpoIecca)
3. BBI00Op KOHTPOIHPYEMBIX H PETYIHPYEMBIX TTApaMETPOB

4. Pa3paboTka (pyHKIIMOHAIBHOM CXeMbl aBTOMATHU3AIMH

5. B100p TeXHUYECKUX CPENICTB aBTOMATHU3AIIUN




6. BoaOop MCOTHUTENBHBIX YCTPOUCTB
7. Pacder HaE)KHOCTH OCHOBHOT'O U3MEPUTEIILHOTO MpeoOpa3oBaTes
9. 3aximroueHue

O0BeM KypcoBOTo MPOEKTa TOJDKEH ObITh HE MeHee 15 cTpaHuIl neyatHoro Tekcta opmara A4
Kpurtepun onieHKH KypcoBOro npoexkra

«Omauynoy- 00Y4YarOIIErocsi OTINYAaeT YETKOCTb M KPAaTKOCTh H3JIOKEHHs JOKIJIANa,
riyOokast M IoJjiHasi MpopabOTKa TEMbl KYypCOBOTO IMPOEKTa, YMEHHME pellaTbh NpPaKTUYEeCKHe
3aJa4d, BBICKA3bIBaTh U OOOCHOBBIBATH CBOM CYKICHHS; IPaMOTHBIC, JIOTUYECKHE OTBETHI Ha
JIOTIOJIHUTEIIBHBIE BOIIPOCHI; KAUECTBEHHOE BHIMIOIHEHUE U 0POPMIICHHE KypCOBOI'O IIPOEKTA.

«Xopouto»- CTyAECHT I'PaMOTHO H3JIaracT [OKJaJ, OCO3HAHHO IPUMEHACT 3HAHUA A
pelLIeHUs IPAaKTHUECKHUX 3a/1a4, HO coZiepkaHue U (opma J0KJIa1a U OTBETOB Ha JI0NOJIHUTEIbHbIE
BOMPOCHl MMEIOT HEKOTOPbIE HETOYHOCTH; KAa4eCTBEHHOE O(OpMIIEHHE KYypCOBOTO IPOEKTa,
HOSICHUTEIBHOM 3alMCKU U IpadMuecKoi YacTu KypcOBOIO MPOEKTa.

«Y IOBJIETBOPUTEIBHO» - AOKJIA], N3]1araeTCsl HEMTOJIHO, HEMOCIIENOBATENBHO, JOIIY CKAIOTCS
HETOYHOCTH MPH PEIICHUH NPAaKTUYECKUX 3ajlay; HE yMeeT J0Ka3aTelbHO OOOCHOBAaTh CBOU
CYXKJCHMs; HEakKypaTHoe O(QOpMJIEHHE KypCOBOI'O IPOEKTa, IOSICHUTEIbHOM 3alHUCKU U
rpadu4ecKoil yacTu KypcoBOIo IMPOEKTa.

«HeynoBneTBOpUTENbHO»- pa3pO3HEHHBINH, OECCUCTEMHBIM J0KJIaJ, HEYMEHHE peulaTh
IOPAaKTUYECKUE  3a/aud, OIIMOKM B  ONpENeNEeHUM  TEXHUYECKUX, SKOHOMHYECKHUX,
IIPOU3BOJACTBEHHBIX IIOHATHHM, HMCKAaXAKOIMUX WX CMBICI; HE3HAHWE W HEINOHMMAaHHE CYTH
JOTIOJTHUTEIIbHBIX BOIIPOCOB.

OneHka 3a 3alMTy KypcOBOTO MPOEKTa BBICTABISETCS MPENOJABATENIMU HAa TUTYJIbHOM
aucte paboThl, B 3aU€THYIO KHIDXKKY M B BEJOMOCTb, KOTOpasi CIaeTcs B y4eOHBIH OT/el.

Bonpocsl 6-ro cemectpa Kk 1-ii u 2-ii pyOexnoii arrecranuu gucuumiunsl TCAnY
Bonpocs k 1-if py0e:xHoil aTTecTanuu

OcHoBHble NOHATHSA U onpeneneHus CAY.
PerynupoBanue 1o BO3MYIIEHHIO U IO OTKJIOHEHUIO, KOMOMHUPOBAaHHBIE CHCTEMBI.
DneMeHTapHbIC 3BEHBS HX CTATHYECKUE U JHHAMUIECKNE XapaKTEPHUCTUKH.

R A

Cratnueckue U AMHAMHUYECKUE XapaKTePUCTUKU TEXHOIOTHYECKUX 00bEKTOB YIPABJICHHUS.
Knaccugukarus aBToMaTH4ecKux peryisiTopos.

S. KauecTBo mpouecca peryaupoBaHusi.

6. TunoBble 3aKOHBI PETYJINPOBAHHUS.

7. OYHKIIMM  aBTOMATU3UPOBAHHBIX CHCTEM yIpPaBJIEHUS M TpeOOBaHUS K HUM:
(MonuTopuHr, YipasieHue. ABTOMATHYECKOE yIIPABICHHE).

8. [Ipumep - perynsitop TeMneparypsl.

9. Mertposoruueckue XapakTepUCTHKN U3MEPHUTEIbHBIX TPUOOPOB U YCTPOUCTB.

10.  Ilpubopsl 11 u3MepeHus TeMieparyp. TemrneparypHble HIKabI.

11.  KoHrTakTHbIE JaTYUKH (TEPMONApPbl U TEPMOMETPHI COMIPOTUBIIEHUS C YHUDUITUPOBAHHBIM
BBIXOJHBIM CUTHaIOM). Tepmucrop.

12. MaHoMeTpUYEeCKUH CITOCO0 U3MEPEHHS TEMIIEPATYPHI.

13. TepmomeTpsl, OCHOBaHHBIE Ha PACHIMPEHUH TBEPIBIX TEIN.

14.  HekoHTakTHbIE TaTYUKHU TEMIIEPATYpPbl (IMPOMETPHI U3ITyUEHUS).

15.  PerynsTopsl TeMIiepaTypsl IpsSMOTro JeHCTBUS.

16.  Ilmpomerpuyeckue MUJUTUBOJIBTMETPBI. [ToTenunromeTpsl. ABTOMaTHYECKHE

SJICKTPUYCCKUC ITOTCHIIMOMCTPHI.



17.  ABTOMaTHYecKHE OJJIEKTPOHHBIE MOCTOBBIE CXEMbl H3MEPEHHSI TEPMOIJIEKTPUUECKUX
conpotusnenuit (TC) u T.1.

18.  OmnpeneneHne MOHATHS «IaBICHUE», M COOTHOIICHHE MEXAY CIWHHIAMH JIaBJICHHS.
Knaccugukarus npubopoB JUist U3MEPEHUS AABJICHHS [0 BUY U3MEPSEMOTO JTaBICHHS.

19.  Knaccudukanus npruOOpoB Ui U3MEPEHUS TaBICHHS IO TPUHLIUITY 1CHCTBUSL.

20. Knaccudukamuss MNpyXKUHHBIX NpHOOPOB Ui HM3MEPEHHS JABICHHS 10 THITY

YyBCTBUTEIIFHOTO dJieMeHTa. [loHATHE «moBepka» pabo4yero H3MEpUTENFHOrO Mpubdopa.
Knaccugukaius norpemrHocTei.

OGpa3zer 6uiera K IepBoii pyOeKHOH aTTeCTaIlluu

I'PO3HEHCKUN TOCYJAPCTBEHHbIA HE®@TAHON TEXHUYECKUA YHUBEPCUTET
UM.AKAA. M.JI. MWIJIMOHIIIUKOBA
HNHCTUTYT JHEpreTuKu
Juctunnuza " CucTeMbl yIPaBJIeHUs] M ABTOMATH3ALMHU B Te0TePMAJIbHON JHEepreTuke "
I'pymma Cemectp
buner Ne 1

1. TepMOMETpBI, OCHOBAHHBIE HA PACIIMPEHUH TBEPBIX TEIl.

2. @yHKIMY aBTOMaTU3UPOBAHHBIX CUCTEM yIIPaBJIeHUs U TpeOoBaHUs K HUM: (MOHUTOPUHT,
VYrpasienue. ABTOMaTu4eckoe yrpaBiIeHUE).

[Toamuce npenoaaBaTeirsa

Bonpocsl ko 2-ii py0exHoii aTTecTaluu

1. YCeTpoiicTBO, TPUHIUI JEHCTBUS W 00JacTh MNPUMEHEHHUS MPUOOPOB C YINPYTUMH
qyBCTBUTEIbHBIMU JIEMEHTAMHU.

2. TensopesucropHble  U3MEpUTENbHbIE  IpeoOpa3oBaTeld  CWJIBI U JIaBJICHUS
(cuou3MepuTeNn, TEH30IMHAMOMETPHI).

3. [Ipubops! 115 n3Mepenust ypoBHs. IlonnaBkoBbie 1 OyHKOBbIE YPOBHEMEPHI.

4. I'mppocratnueckne  ypoBHEMEpBL.  YIIBTpa3ByKOBble  ypoBHeMephbl.  PanapHeble
(MMKPOBOJIHOBBIE) YPOBHEMEPHI.

5. EmxocTtHbIe ypoBHeMephl. CUTHAIM3aTOphl ypoBHs. Vi3MepeHnue ypoBHs pasaena ¢as.

6. [Tpubops! a5 u3MepeHus: pacxojaa. DIEKTPOMAarHUTHbIE (MAarHUTHO — MHAYKLIHWOHHbIE),
YJIBTPa3BYKOBBIE PACXOI0MEDPHI.

7. Kopuomnncossle, BUXpeBble (BUXPEaKyCTUYECKHE) PACXOAOMEPHI.

8. TemnoBble, ckopocTHBIE (TYpOMHHBIE) PACXOIOMEPHI.

9. Pacxomomepsl MOCTOSHHOTO U IEPEMEHHOT0 ITPUHIINIIA TIEpEerajia 1aBIeHUs.

10. JlaTuuku KOHTpOJIsI pacxoaa (0ToKa).

11.  Pacxoxomepsl U J03aTOPBI CHITYYHX BEILIECTB.

12. 3J'ICKTpOXI/IMI/I‘-ICCKI/IC ra3zoaHajmn3aTophbI.



13. OnTrko0-a0copOIMOHHBIC Ta30aHATN3ATOPBI.
14. [limaMeHHO-MOHU3aMOHHBIE Ta30aHAIN3ATOPBL.
15.  Xpowmarorpadsi.

16.  Bmaromepsl (TUTPOMETPHI).

Obpaszey burema Ko 8mopotl pybedcHol ammecmayuu

I'PO3HEHCKUI T'OCYJIAPCTBEHHBI HE®TSHON TEXHUYECKU YHUBEPCUTET
NM.AKAJl. M.JI. MWIJIMOHIIINKOBA
WMHCTUTYT 3HEPreTUKH
Hucnurnuaa " CHcTeMbl YHIPaBJIeHUsI H aBTOMATH3AUM B re0TepMAaJIbHOM HepreTuke "
['pynna Cemectp

buier Ne 12
1. PacxogoMepsl 1 103aTOPBI CHIMTYYUX BEIIECTB.

2. TeHnzope3ucTopHble U3MEPUTEIbHBIE TPE0OPA30BATENN CUIIBI U aBICHUS (CUIOU3MEPUTEIH,
TE€H30JMHAMOMETPHI).

IToanuce npenogasarens

Bonpocs k 3auety 6-ro cemectpa aucuunauabl TCAnY
OcHoBHbIe noHsTHS U ornipeaesienust CAY.

PerynupoBanue 1o BO3MYILEHUIO U IO OTKJIOHEHUI0, KOMOMHUPOBAHHBIE CUCTEMBI.
DneMeHTapHbIE 3BEHbS] UX CTATUYECKUE U IMHAMUYECKHE XapaKTEPUCTHKU.

Cratuueckue U AMHAMUYECKUE XapaKTePUCTUKU TEXHOJIOIMUYECKUX OOBEKTOB YIIPABICHMS.
Knaccugukaius aBToMaTn4eckux peryyisTopos.

KauecTBo mpouecca peryampoBaHusl.

TunoBsle 3aKOHBI pETyJIUPOBAHMSL.

NGk wdE

OyHKIIMM aBTOMAaTU3UPOBAHHBIX CHCTEM yIpPaBIEHUS M TpeOOBaHUS K HUM:
MOHI/ITOpI/IHF VYnpasienue. ABTOMaTHYECKOE YIIPABICHUE).

~

9. [Ipumep - perymnsitop TeMneparypsl.

10.  Merponoruyeckue XapaKTepUCTUKH U3MEPUTENIbHBIX PUOOPOB U YCTPOUCTB.

11.  Tlpubopsl aAnsg u3MepeHus remieparyp. TemnepaTypHble IIKaIbl.

12. KoHTakTHbIE JaTYUKU (TepMONapbl U TEPMOMETPHI CONPOTUBICHUS C YHU(PULIIUPOBAHHBIM
BBIXOJIHBIM CUTHaJIOM). TepMucTop.

13. MaHoMeTpHYeCKui CrIoco0 U3MEPEHHS TEMIIEPATYPHI.

14.  TepmomeTpsl, OCHOBaHHBIE Ha PACUIMPEHUH TBEPJIBIX TEN.

15.  HekoHTakTHbIE JaTYMKHU TEMIIEPATYpPbl (IMPOMETPHI U3ITyUEHUs).

16.  PerynsTopsl TeMIiepaTypsl IpsSMOTro JeHCTBUS.

17.  Tlupomerpuueckue MUJUTUBOJIBTMETPHI. [ToTeHumomeTpsl. ABTOMaTHYECKHE
IIEKTPUYECKUE TTOTEHIITUOMETPBI.

18.  ABTOMaTHyecKHe OJIIEKTPOHHBIE MOCTOBBIE CXEMBI H3MEPEHHUS TEPMODICKTPUIECKUX
conpotusnenuii (TC) u T.1.

19.  OmpeneneHue TOHATHS «IABJICHWE», W COOTHOUICHHE MEXIy CIWHUIIAMU aBJICHUS.

Knaccugukarus npubopoB JUIst U3MEPEHUs AABICHUS [0 BUILY U3MEPSEMOTO JTaBICHHS.
20.  Knaccugwukarus mpuOOpoB TSt U3MEPEHUS JaBIICHHS 110 TPUHITUITY ICHCTBHSL.



21. Knmaccudukanmuss TPYKUHHBIX TNPUOOPOB ISl M3MEPEHUS JIaBJIICHUS 1O THITY
YyBCTBUTEIHHOTO JJieMeHTa. lloHsATHe «moBepkay pabodero H3MEpUTENbHOrO Mpubdopa.
Knaccudukanms morpemHocTei.

22.  YCTpOWCTBO, MPHUHIMII JACUCTBUS U OOJIACTh NPHUMEHEHHUS MPHOOPOB C YHPYTUMHU
YyBCTBUTEJIbHBIMU 3JIEMEHTaMHU.

23.  TeH3ope3ucTOpHBIE  W3MEPUTENbHBIE  MpeoOpa3oBaTedd  CUIBL W JaBJICHUS
(cunousMepuTeNn, TEH30{MHAMOMETPBI).

24.  Ilpubops! nist u3mepenus yposHs. IlommaBkoBbie u OyiKOBBIE YpOBHEMEPHI.

25.  I'mapocraTmueckue  ypoBHEMeEphbl.  YIbTpa3BYKOBble  ypoBHeMephl.  Panaphble
(MMKpPOBOJIHOBBIE) YPOBHEMEPHI.

26.  EmxoctHble ypoBHeMephl. Curnanusaropsl ypoBHs. M3amepenue ypoBHs paszaena das.

27.  IlpuOopsl Ass U3MEPEHUs: pacxoaa. DIEKTPOMArHUTHbIE (MArHUTHO — MHIYKIIMOHHBIE),
YJIBTPa3BYKOBBIE PACX0/10MEPBHI.

28.  KopuonucoBble, BUXPEBBIE (BUXPEAKYCTUUECKHE) PACXOJOMEPHI.

29. TennoBble, CKOPOCTHBIE (TYpOMHHBIEC) PACXOIOMEPHI.

30.  Pacxomomepsl HOCTOSIHHOTO U IEPEMEHHOTO MTPUHLIMIIA MTEPEeTaaa aBICHHS.

31.  JlaTymku KOHTpOJISI pacxoja (II0ToKa).

32.  Pacxomomepsl U 103aTOPHI CHITYYHX BEIIECTB.

33.  T'a3oananu3zatopsl. TepMOKOHAYKTOMETPUYECKHE, TEPMOMATHUTHBIE, TEPMOXUMHUYECKUE
ra30aHaJIN3aTOPBI.

34. DNeKTpOXUMHYECKHE Ta30aHATN3ATOPHI.

35. OnTukKo-abcopOIMOHHBIE Ta30aHATH3ATOPEI.
36. [ImaMeHHO-MOHN3AMOHHBIE Ta30aHATN3ATOPEI.
37. Xpomatorpadsi.

38. Biaromeps! (THTpOMETDHI).

Obpaszey dbunema k 3auemy

T'POSHEHCKHI I'OCYJAPCTBEHHBIA HE®TAHON TEXHUYECKU YHUBEPCUTET
NUM.AKAI. M.JI. MUJUIMOHUIIMKOBA
WNHCTATYT SHEPreTUKH
Jucuumnza " CucTeMbl yNpaBJeHUs M ABTOMATH3ALHM B Fe0TePMaJIbHOM YHepreTuke
['pynna Cemectp

Buaer Ne 1
1. OcHoBHble nOHATHSA U onpeneneHus CAY.

2. @yHKIUY aBTOMATU3UPOBAHHBIX CUCTEM YIIpaBJIEHUS U TpeOoBaHUS K HUM: (MOHUTOPUHT,
VYmpasnenne. ABTOMaTH4eCcKo€e yIpaBICHHE).

[Toanmuces nmpenomaBarTens [Toanucek 3aBenytromiero kadeapoi

KpuTtepun oneHky 3HAHMI NPH IpHeMe 3a4eTa
«3auTeHo0» - OTBET YETKO BBICTPOEH, paccKa3bIBaeTcs, OOBACHAETCS CyTh pabOThI; aBTOP
MOHUMAeT Marepua, MPeKpPacHO B HEM OPHEHTUPYETCS M OTBEYAET Ha BOMPOCHI, OTPabOTAHBI
npakTuueckue 3aHATUSA.  OTMeTKa «3adeT» BBICTABISIETCS CTYIEHTY, €CIM OTBETHI €ro
COOTBETCTBYIOT, 10 KpaliHEN Mepe, KPUTEPUSIM yIOBIETBOPUTEIBLHON OLICHKH.
«He 3auTeHoy - pacCKa3bIBACTCA, HO HE 00BsACHAETCS CYTb UJIHU 3a4YUTBIBACTCA; UMCIOTCA OTACJIbHBIC
IpEACTaBICHHUsI 00 M3y4aeMOM MaTepHalie, HO BCe, )Ke 0oJbllas 4acTh He YCBOEHA, OTBEYACT IUIOXO M



HETrpaMOTHO; JOKJIIATYUK HE MOXKET OTBETUTH Ha OOJIBIIMHCTBO BOIIPOCOB, HE OTpa6OTaHLI IMPAKTHYCCKUEC
3aHATHA.

Bonpocsl k 1-ii u 2-ii py0e:kHo# aTTecTanuu /-ro cemectpa nucuuniauabl TCAnY

Bonpocs k 1-if py0e:xxHoil aTTecTanuu

1. PeoctarHble (TOTEHIIMOMETPUYECKUE) TATUUKHU.

2. Tenzope3ucTopHble TaTYUKH.

3. [Tpe3037eKTpUUYEeCKHEe JaTIUKH.

4, [IpeobpazoBarenu ocHoBaHHBIE HA A dekTe Xoa.

S. JlaTunku nosoxenus Bana. [loporosesie natuuku.

6. BecousmepurtensHoe u Jo3upytoliee 000pya0BaHuE.

7. beckonTakTHble BBIKIIOUaTe T (ceHcophl). LudpoBsie u wHPOPMAITMOHHO-TIHPPOBLIC
natauky. MHTemnekTyanbHblil 1aTyuk. ONTo3JIeKTPOHHBIE Tpeo0pa3oBaTey.

8. WHayKTUBHBIC, €MKOCTHBIC, MAarHUTOUYBCTBUTEIbHbIE, ONTUYECKHE U YJIbTPa3BYKOBBIC
OECKOHTAKTHbBIE BBIKJIFOUATEIIH.

9. Tennocuerunku u anexrpocuerynku. ACKYD.

10.  Iloka3biBaromiue aHanoroBble U LUdpoBbie TpuOOPHL. Perucrpupyromme mnpuodOpHI.
be30ymakHBIE CAMOTTUCIIBI.

11.  JlokanbHble MHUKPOMNPOIECCOPHBIE peryisTopsl. Ha3HaueHue ©  XapaKkTEPUCTUKH

MHUKPOIIPOLIECCOPHBIX PETYJISATOPOB.

Obpaszey bunema k 1-1i pybesicrnoti ammecmayuu

T'PO3HEHCKHI I'OCYJAPCTBEHHBIA HE®TSIHOM TEXHUYECKW YHUBEPCUTET
NM.AKAJl. M.JI. MUJIJIMOHIIUKOBA
WHCTUTYT SHEPreTUKH
Hucnurnnuna " CuctemMbl ylpaBjieHUs] 1 aBTOMAaTH3alMU B Te0TepMAaJIbHOI dJHepreTuke "
I'pynna Cemectp

buier Ne 12

1. [TokaspiBaromue aHamoroBble W IUMdpoBbie mpubopsl. Peructpupyrommue npubOpHI.
be30ymakHbIE CAMOTTUCIIBI.

2. BecousmepurtensHoe U A03HUpyIolee 000pyaoBaHue.

[Tonnucek npenonasarens
Bonpocel ko 2-if py0exxHON aTTecTaluu

1. TIUJI perynupoBanue. 3akonsl peryaupoBanus. IIIIM peryiauposanue.

2. Hopwmwupyromue nmpeoOpazoBaTem.

3. @OyHKIMOHaNbHBIE 6510KH. bapbepsl Hckpo3amuThl. biioku nuranus.

4 N3meputenbable mpeoOpazoBaTend TOKa MW HampshDKeHUs. TpaHchopMaTopsl TOKa.
Tpancdopmarops! HanpsHKEHUS.

S. ONeKTpUYECKUe HUCIOIHUTENIbHbIE MEXaHU3MBblL. OJIEKTPONPUBOJ € IpeoOpa3oBaTesieM
qacToThl. CepBONPUBOA. DHKOIEPHI.
6. Knaccudukanus snekrpuueckux UM: (1 anexTpoMarHuTHele, 2 3JI€KTPOJABUTATENIbHBIE).

[[TaroBeie aBUraTenu. J[BUrareanm mOCTOSHHOTO TOKA. ACHHXPOHHBIE U CUHXPOHHBIE IBUTATEIIN.
Vopasnstomue kimamanbl. PMMM B cucTteMax aBTOMAaTUKHU: 3JIEKTPOMAarHUTHBIE —perie,
ANEKTPOMATHUTHBIE IIyCKATEIN U KOHTAKTOPbI, TEPKOHOBBIE PEJIE U APYTHE.

7. Knaccudukanms >mekTpudeckux pesie 1Mo MPUHIHITY WX JTSUCTBUSL.

8. [THeBMaTH4eCcKre UCTIOTHUTENIbHBIE MeXaHU3MblL. [[03MLIMOHEpHI HaA KilanaHax.



9. ['unpaBnuyeckre UCIOTHUTENbHbIE MEXaHU3MBI.

10.  Koncrpykuun peryiupyoomux opraHoB. PO kimaccuuuupyrorcss B 3aBUCUMOCTH OT
PEryJIupyeMoro MaTepuaibHOro (3HEPreTUYECKOro MOTOKa) - Ha3HAYeHHE U KacCuPUKaIus.

11.  Oo6miee onucanue u kinaccudukarms [TJIK. ITJIK 3apy6exnoro mpoussojactea. Advantech
TaiiBanb, Schneider Electric, ®paunus, Omron, Mitsubishi Electric SImonust, Siemens, Wago,
Beckhoff I'epmanusi.

12. KonTposnepsl, npouszBoaumeie npeanpusitusmu P®. Konrpomiepsr 3A0 «Boamary,
OBEH, Texon, M3TA, 33AH, DMUKOH u T.1.

13. Kommnonents! [1JIK. ITponieccopubie moaynu [TJIK. Moaynu BBoga/BbIBOIa aHATIOTOBBIX U
JUCKPETHBIX CUTHAJIOB.

14, Meronuka Beioopa I[1JIK. Bei6op kimacca koHTposuiepa (MOHOOIOYHBIN, MOy IbHBIN, PC-
based, BctpauBaemsiii). CooTBeTCTBHE KOHTpOJUiepa MeXayHapoAHbIM cTaHaapram. Hamuuwe
CTaHJAapPTHBIX CUCTEM IPOTPaMMHUPOBAHUS U AITOPUTMOB HACTPOUKHU MapaMeTpoB KOHTPOILIEPA.
Bo3MosxHOCTh BU3yanu3amuu scada.

15.  IIporpammuoe o6ecrneuenue ITJIK. S3bikn nmporpammupoBanus I1JIK mo cranmapty IEC
61131-3.

Obpaszey dunema ko 2-ii pyoexcHou ammecmayuu

I'PO3ZHEHCKM TOCYJAPCTBEHHbBIN HE®TAHOW TEXHUYECKUI YHUBEPCUTET
NM.AKAL. M.JJ. MUWIVIMOHIINKOBA
WHCTUTYT SHEPreTUKH
Hucturnnuna " CucTeMbl YIPaBJIeHUsI M aBTOMATH3AMH B re0TePMAJIbHOM HepreTuke "
I'pynna Cemectp

buier Ne 12

1 Z[aTLII/IKI/I ITIOJIOKCHU Baja. HOpOFOBLIe JaTYUKH.

2. DIEKTPOXUMHUYECKHE, ONITUKO-a0COPOLIMOHHBIE, IJITAMEHHO-NOHHU3ALIMOHHBIE
razoaHaim3aropsl. Xpomartorpadsl. Biaromeps (rHrpoMeTpsI).

IToanuce npenogasarens

Bomnpocsl k 3K3aMeHy 7-r0 cemecTpa

1. PeoctarHble (MOTEHIMOMETPUYECKUE) TaTUUKH.

2. TeH3ope3ucTopHbIE TaTYHKH.

3. [Tpe3097eKTpUIEeCKHe JaTIUKH.

4. IIpeoOpaszoBarenu ocHoBaHHbIE Ha 3 dekre Xoma.

S. JlaTunky nonoxenus Bana. [loporoseie natunku.

6. BecousmepurenbHoe 1 Jo3upytolee 000py10BaHuE.

7. beckonTakTHbIe BBIKIIOUaTeNH (ceHcophl). LludpoBeie 1 MHPOPMAMOHHO-IIMPPOBLIE
naTyuky. MHTeeKTyabHbli AaT9uK. ONTOAIEKTPOHHBIE TPeoOpazoBaTey.

8. WHpyKTHBHBIE, €MKOCTHBIE, MarHUTOUYBCTBUTENBHbIE, ONTUYECKHE U YIbTPa3BYKOBBIC
OECKOHTAKTHbIE BBIKITIOUATEIH.

9. JIFOMHHECTIICHTHBIC TaTYHKH.

10. Buneogaruuku.

11. Tennocuerunkny n anexkrpocueTynku. ACKYO.

12.  Tloka3piBaromiue aHaloroBble U mUdpoBble TpuOOpHL. Peructpupyromue npubdOopHI.
be30ymakHbIE CAMOTIUCITHI.

13.  JloxkaibHble MHKPOIIPOLIECCOPHBIE peryisaropsl. Ha3zHaueHme U XapaKTepUCTHKH

MHUKPOITPOLIECCOPHBIX PETYIATOPOB.
14. I[N 1 perynupoBanue. 3akoHsl peryauposanusd. [IHIUM perynuposanue.



15. Hopwmmupytomue nmpeoOpa3oBareny.

16. @OyHKIMoHaNbHbBIe 6510KH. bapbepsl Hckpo3amuThl. biioku nuranus.

17.  WsmeputenbHble mpeoOpazoBaTeNd TOKa W HampsbkeHusa. TpaHchopmaropbl ToKa.
TpancdopmaTops! HanpsHKEHUSI.

18.  DnekTpuueckue HCHOIHUTEIbHBIE MEXaHU3MBbI. DJEKTPONPUBOJ C Ipeodpa3oBaTeieM
gacToThl. CepBONpUBOA. DHKOEPHI.

19.  Knaccudukanus snexrpudeckux MUM: (1 aeKTpoMarHuTHEIE, 2 3JIEKTPOABUTATEIIHHBIC).

[larossle aBurareny. J{BUrareny NOCTOSIHHOIO TOKAa. ACUHXPOHHBIE U CUHXPOHHBIE IBUTATEIH.
Vopasimsromue knanadel. PMM B cucTemMax aBTOMATHKH:  DJIEKTPOMAarHUTHBIE — pelle,
AJIIEKTPOMATrHUTHBIE IIyCKATEIU U KOHTAKTOPBI, TEPKOHOBBIE pEJle U APYTHE.

20.  Knaccuduxanus >meKTpUUECKUX peJie M0 NPUHIUITY UX JIeHCTBUS.
21.  TlaeBMaTWuecKHe UCTIOTHUTEIbHbIC MeXaHU3MbI. [103UIIMOHEPHI HA KIIalaHax.
22.  T'mapaBiauyecKHe UCIOIHUTEIbHbIE MEXaHU3MBI.

23.  Koncrpykuuu peryiaupymoomux opraHoB. PO kmaccupuuupyroTcss B 3aBUCHMOCTH OT
PEryJIupyeMoro MaTepuaibHOro (3HEPreTUYECKOro MoToKa) - Ha3HAYeHHE U KIacCu(pUKaIus.

24.  Oomee onncanue u kiaccudukarus [TJIK. TIJIK 3apy6exnoro npoussozctsa. Advantech
TaiiBanb, Schneider Electric, ®pauus, Omron, Mitsubishi Electric SImonus, Siemens, Wago,
Beckhoff I'epmanusi.

25. Kountpomnepsl, npousBoaumsie npennpusituamu P®. Kontpomnepsr 3AO0 «Bonmary,
OBEH, Texon, M3TA, 93AH, DMUKOH u T.x1.

26. Kommnonents! [UIK. IIponieccopusie moaymu [TJIK. Moaynu BBo1a/BbIBO/Ia aHAIOTOBBIX U
JUCKPETHBIX CUTHAJIOB.

27.  Meroauka BeiOopa [1IJIK. Bribop kiacca koHTpoiiepa (MOHOOIOUHBIN, MOy IbHBIH, PC-
based, BctpauBaembiii). CoOTBETCTBHE KOHTpOJLIepa MexIyHapoaHbIM cTaHgapTaM. Hanmnume
CTaHJAapPTHBIX CUCTEM MPOTPAMMHUPOBAHUS U AITOPUTMOB HACTPOUMKHU MapamMeTpoB KOHTPOILIEPA.
Bo3mosxHoCTh BU3yanu3amuu scada.

28.  Ilporpammuoe obecneuenue [TJIK. A3biku nporpammupoBanus [1JIK no cranmapry IEC
61131-3.

Obpasey bunema Kk 3K3aMeHy

T'PO3HEHCKHUI I'OCYJAPCTBEHHBI HE®TAHON TEXHUUYECKU YHUBEPCUTET
NM.AKAl. M.JJ. MUWJIVDIMOHIIUKOBA
HNHCTUTYT SHEPreTUKH
Huctunnuna " CucTeMbl YIPaBJIeHUsI H aBTOMATU3AMH B re0TePpMAJIbHOM HepreTuke "
I'pynna Cemectp

Buaer Ne 1
1. ITHeBMaTHUECKHE UCTIOTHUTENbHBIE MeXaHU3MBI. [103uIIMOHEepHI Ha KIIaNaHax.

2. @yHKIIMY aBTOMaTU3UPOBAHHBIX CUCTEM yIIPaBJIeHUs U TpeOoBaHUs K HUM: (MOHUTOPUHT,
VYnpasieHue. ABTOMaTHYECKOE YIIPaBICHUE).

[loanuce npenogaBarens [Moanucek 3aBenyromiero kadgeapoi

Kpurtepun oneHkn 3HaHWI NPU IpHeMe YK3aMeHa

OueHka «OTJIMYHO)» BBICTABIISIETCS MPU YCIOBHH BBIOIHEHHUS BCEX MPAKTUUECKUX 3aJlaHUMN U
MPaBUJILHOTO OTBETA CTYAEHTa HEe MeHee YeM 85% Ha 9K3aMeHallMOHHbIE BOIPOCHI;
OueHka «XOpoII0» BHICTABISAETCS MPHU YCIOBUU BHIMOJIHEHUS BCEX MPAKTHUYECKUX 3alaHUI U
MPaBUJILHOTO OTBETA CTyAeHTa He MeHee ueM 70% Ha 9K3aMeHallMOHHbIE BOIPOCHI;



OuneHKa «yIOBJEeTBOPHUTEJbHO» BHICTABISCTCS MPH YCIOBUH BBIMTOJHECHHS TPAKTUUCCKUX
3a/IaHAI U PABUIILHOTO OTBETA CTyJeHTa He MeHee 4yeM 51% Ha sk3aMeHaIMOHHBIE BOTIPOCHI;
OuneHka «HeyJA0BJIETBOPHUTEJIbHO)» BBICTABJISIETCST NPH  YCJIOBUM  HEBBITIOJHEHUS
MPAaKTUYECKUX 3aJ]aHUIl M HENpPaBWIBHOIO OTBETa CTyJeHTa MeHee 4eM Ha 50% TecTOBBIX
3aJaHUM.

Ilpunoswcenue 1
KOMILIEKT 3AJAHUM 151 BBIMTIOJHEHUA NPAKTUYECKHUX PABOT
3ananus 3a 6 ceMecTp AMCUUILINHBI:

3aganue Nel. OnpenesieHne OpUruHaJIa M0 M300PaKeHMIO ISl 32JaHHOM 6J10K — CXeMbI
ACP

Lenp maHHON pabOTHI:

1. CocTaBuTh ypaBHEHHE MEePeIaTOUHON PYHKIMH I Pa3IMUHBIX COSTUHEHHH OJI0K —
cxem ACP;

2. BrImoaauTh Iepexo1 0T N300paKeHHU K OPUTHHAITY C UCIIOJIb30BaHUEM METOa
(ITpeobpazoBanus Jlamnaca)

3. [Tomyunts Wiaw(p) omHOKOHTYpHOTO ACP;

4 BrruncnuTh KOpHU XapaKTepUCTUUECKOro ypaBHeHUs 3aMKHyTOlH ACP;

5. [TocTpouTh mepexoAHbIH Mpolece Mo KaHaly PeryJIupOBaHHUSL.

6 BriBoab! o padore.

3ananne Ne2. U3yyeHue NPpUHIUIIOB H3MePEeHNH B aBTOMATHYECKOM peKuMe

[{enb paboThI
V3y4uTh MPUHIIMITE pA0OTHI, TEXHHYECKUE XapaKTEPUCTHKH H CXEMBI TIOIKITFOUCHUS
JAaTYNKOB, UCTIONB3YEMBIX Ha yueOHOM cTeHae. M3yunTh mpuHIMI paboThl, OCHOBBI
KOH(UTYPUPOBAHUS M TEXHUYCCKHE XapaKTePUCTHKH HOPMHUPYIONINX MTPeoOpa3oBaTeiei,
HCIOJIb3YEMBIX Ha Y4eOHOM CTEHJIE.

[Tnan paboTs!

1. W3yunTh nmpUHIMI paOOThl, HA3HAYCHUE M TEXHUYECKHE XapPaKTEPHCTHKH aTYHKOB,
CXEMBI UX MOJKITIOYCHHUS, @ TAKIKE OCHOBHBIE Y3JIbl H BO3MO)KHOCTH CTECH/IA.

2. W3yunth nOpuHOMT  pabOThl, OCHOBBI KOHOUTYPUPOBAHUS U  TEXHHUYCCKHE
XapaKTEePUCTHKH HOPMUPYIOLINX MpeoOpa3oBaTeseii, NCIOIb3yeMbIX Ha CTEHIE.

3. W3yunth OCHOBBI pabOTHI ¢ IporpaMMHBIM obecrieuennem DelaProfi.

4. B naGoparopunu:

- IPOMTHU TECTUPOBAHME 110 TEOPETUUECKON YaCTH;

- B aBTOMAaTU3UPOBAHHOM PEXHUME CHATb U IOCTPOUTH JKCIEPUMEHTAIbHBIE CTATHYECKHE
XapaKTePUCTUKU U3y4aeMbIX JaTYUKOB;

- B aBTOMAaTU3MPOBAaHHOM pEXHUME CHATH M IOCTPOUTH NEPENATOYHBIE XaPAKTEPUCTUKU
HOPMUPYIOLLETro peodpa3zoBaTels.

- IPOAHAIN3UPOBATH MOJTyUYEHHBIE PE3YIbTaThl, CPOPMYIUPOBATH BHIBOJIBI.

KoHTposibHBIE BOITPOCHI



1. Kakne natumku w mpuOOphl, BXOMASIIME B COCTaB JA0OPATOPHOTO CTEHJA MOXKHO
UCTIOJIb30BaTh COBMECTHO ¢ ipeoOpaszoBateneM KoutpAst HIICU — YHT?

2. KakoBb1 ocHOBHBIE peskUMBbI paboThl mpeodpazobatens KontpArt HIICU — YHT?

3. Kakue yHuguurpoBaHHble BEIXOJHBIE CUTHANBI HMeeTnpeodpasoBarens HIICHU — YHT?
4, KaxkoBa nocnegoBatenbHOCTh KOH(UTypupoBanus npeodpazosarens KoarpAst HIICU
— VHT?

5. KaxoBbl mpuHIUIIBI 1EUCTBUS U KOHCTPYKTUBHBIE OCOOCHHOCTH JEJIUTEISI HAPSHKEHUN ?
6. KakoBbI MpUHIHIIBI IEHCTBUS U KOHCTPYKTHBHBIE OCOOCHHOCTH HHTETPATBHOTO TaTYHKA
HanpsHKeHUn ?

7. KakoBbl OCHOBHBIC MOTPENIHOCTH €CTh y JAaTYMKOB TOKA W HANPSDKEHUS, KAKOBBI HX
MPUYUHBI U TyTU CHIOKEHUS?

8. Kakumu TeXHHYECKMMH XapaKTEPUCTUKAMH JOJDKHBI 00JIaaTh JATUYUKUA HAPSHKECHUS
JUTSL CHUDKEHUS TIOTPEUTHOCTEN n3MepeHus?

9. OnummMre Ha3HaYEHHUE FIEMEHTOB CTEH/IA U MOPSII0K [TPOBEIEHUS IKCIIEPUMEHTOB?

10.  KakoB mopsaok GpopMupoBaHHs BXOJHOTO Bo3aeicTBus B mporpamme DelaProfi?

3aganue Ne3 OnpeiesieHue CUTHAJIOB B THIOBBIX (YHKIHOHAJIBbHBIX Y3JIaX TEXHUKH
ABTOMATH3AIUHU

L{enb paboThI
1. OnpenenuTh ONBITHBIM IIyT€M OCHOBHBIE JaHHbIE (CUTHAIM3UpPYyEeMas BETMYMHA, HOCUTEIb
uHpopManuu, HHHOPMAIIMOHHBIH MMapaMeTp, BUJI CUTHAJIA) 00 NCTIOIb3YEMBIX B CTEH/IE
(YHKLIHMOHATBHBIX y3/1aX.

2. OCHOBHBIC TEOPETUYECKUE CBEIICHHS.
[Tnan paboThI

1. OnpeieuTh ONBITHBIM ITyTEM OCHOBHBIC JJAHHBIC 00 YKa3aHHBIX HUXKE (MITH
npeiaraeMbIX 1Mo BbIOOpY mpernoaaBarensi) pyHKIHOHANBHBIX y371ax (Tadm. 4.1.).

Tabmuma 4.1.
@yHkMoHaNbHbIN | CuUrHammuzupyemas Hocurens Wudopmannonssiii | Bua curnana
y3en BEJIMYMHA uHdopmanuu rapamerp
TemnepatypHbIit
JaT4uK

JlaTuuk yria

2. CpaBHI/ITL PE3YJIbTAaThl, ITIOJTYYCHHBIC ITPU BBIIIOJIHCHUHU 3aJaHUS ITYHKTA l.c JaHHBIMH,
0T06pa)KCHHI>IMI/I B JOKYMCHTAllUH.

3aganue Ne 4. PazoMKHYyTOE M 3aMKHYTO€e yIIpaBJjieHHe

L]env pabomul.
O3HaKOMUTBCA C IPUHIUIIOM JACHCTBUS CUCTEM aBTOMaTtuueckoro yrpasieHus (CAY)
Pa30MKHYTOT'O U 3aMKHYTOTO THIIA.

Inan pabomui.
1. Pa3zpaboTtaTh cxemy, B KOTOPOH aHAJIOTOBBIM CUTHAN JaTYMKa TEMIEpaTyphbl MpeodpaszyeTcs B
CUTHAJI, KOTOPBIA IPH JOIMYCTHUMBIX 3HAYCHUSAX TEMIIepaTypbl nMeeT 3HadeHue 0, a mpu
IPEBBIILICHUH TeMIIepaTypbl 3Hauenue “1” (puc. 9.3.).

2. I[OHOJ'IHI/ITB CXCMY TaKUM 06pa30M, YTOOBI HarpeB aBTOMaTUYCCKH OTKIIFOYAJICS UJIA




YMEHBIIAJICS TPH TOCTHKCHUU BEPXHEH TpeaebHON TeMiiepaTypbl. OOpaTHYIO CBSI3b
OCYIIECTBHUTH C TOMOIIBIO TpaH3uctopa VT1, mubo ¢ momoirsio pene K2 (puc. 9.4.).

3. HpC,I[CTaBI/ITB CXEMY IIOTOKa CUT'HAJIOB B 00oux ClIy4dasix.

Jli yCKOpeHus MPOTEKAIOLIMX IPOLIECCOB B CXEME PEKOMEHAYETCs HarpeBaTesIbHbII 371eMEHT
EK Britouats Munys pesuctop R1.

MeTtonudeckue yka3aHus 10 BBIMOTHEHUIO TAOOPaTOpHBIX paboT Ha cTeHAe - «OCHOBBI
aBTOMAaTU3aLUI.

3apanue Ne5. Onronapa

L{ens paboThI
W3y4uTh NPUHIIMIT JEHCTBHS ONTOMAPHI U €€ MPUMEHEHHE B CXeMaX aBTOMATHUKH.
OCHOBHBIC TCOPETUICCKUE CBEIICHHS.

[Tnan paboThI

1. UccnenoBaTh B paboTe onTonapy Kak rajbBaHUYECKYIO pa3Bs3Ky (puc. 13.1.).

2. Pazpabotaiite cucrteMy, B KOTOPOH AJIEKTPOJBHUTraTellb  BKIIOYACTCS MpPHU JIOCTHKEHUU
npenenbHOM Temnepatyphl. [Ipy 3TOM OKHA OTCYTCTBOBAThH JJICKTPUYECKAs CBS3b MEXKIY
00BEKTOM YIIpaBieHUs (IIEKTPOABHUIaTENb) U U3MEPUTENBbHBIM ycTpolicTBOM. [Ipu paspaboTke
UCnoNb3yiTe Tpau3uctopbl VT1 - mns BirodeHus jnamnbl, VT2 - 1 BKIIOYCHHS JBUTATEIS,
kommapatopsl CA1 u CA2, hoTope3ucTopsl.

3aganue Ne6. OnpeesieHue NOTEHIHAIOB (PYHKIHOHAJIBHBIX Y3J10B
(HccnenoBanue xapakTepUCTUK U CXEM COCIMHEHMS PEOCTaTHBIX JaTUYMKOB)

L{enb paboTHLI.
W3yunTh NPUHIIUT ICHCTBHS U XapPAKTEPUCTUKHU JaTYUKOB YIIIOB, TATYMKOB TEMIIEPATYPhI U
($OTOIaTIYMKOB.

OcHOBHBIE TCOPCTUUCCKHUEC CBCACHU .

[Tnan paboThL.
1. CHAT, W TOCTPOUTH 3aBHCUMOCTH BBIXOJAHOTO HampspkeHus JIY (matywka yria) oT yria
nosopota U = f(), (puc. 3.4).
2. CHATH ¥ TOCTPOUTH 3aBUCUMOCTh R = f(Pucm.os.), puc.5.5.).

3. CHATB ¥ IOCTPOUTH 3aBUCHMOCTh Rm = f(t), ast [BYX 3HaYEHHI MOIIIHOCTH HAIPEBATEIHHOTO
aneMenTa, (puc. 3.6).

4. 1na uccnenyemoro tepmucropa (CT1-17) R=4x3 mpu T =293°K,a=-(4,2 ... )%/ °C, B =
(3600 — 6000K) moctpotite 3aBucumocth Rt = f(t°C).

5. Ucnonw3ys pannbie 3.1.4. moctpoiite 3aBucumocTtsb t T = f(t) amsa HarpeBaTebHOTO 3IeMEHTA.

3aganue Ne/. U3yueHune 1aTYMKOB TOKA U HANIPSIKEHU S

[Tnan paboThI:
1. V3yunTh mpuHIUI pabOThl, HA3HAYEHHWE U TEXHUYECKHE XapaKTEPUCTUKU JaTYUKOB TOKA U
HAIPsoKCHUA, CXEMbI UX IMOAKIIOYCHUA, a TAKXKE OCHOBHBIC Y3JIbl U BO3SMOKHOCTHU



71a60paTOPHOTO CTEH/IA.

2. Ha crenpe:

- IPONTH TECTUPOBAHUE MO0 TEOPETUUYCCKON YaCTH;

- CHATH U IOCTPOUTDH SKCIICPUMCHTAJIbHBIC CTATUYCCKUC XAPAKTCPUCTHUKU JATYUKOB TOKA,

- CHATh ¥ IOCTPOUTD IKCIIEPUMEHTAIbHBIC CTATHUECKUE XaPAKTCPUCTHKH JATYMKOB HAIIPSDKECHUS;
- IPOAHAIM3UPOBATH MOTYYCHHBIE PE3YIbTAThI, CPOPMYIUPOBATH BHIBOJIBI,

- BBIIIOJIHUTH OTYET O MPOJICIIAHHON padoTe.

OTueT 0/KEH COAePIKaTh:

1) HauMeHOBaHUE U 1IeTTb PAOOTHI;

2) OCHOBHBIC TEXHUYECKHE XaPAKTEPUCTUKH U3yYaeMbIX JaTYHKOB;

3) sKcIiepUMEHTAIbHBIC JAHHbIC, pACUETHBIC 3HAYCHHS TPEOYEMbIX IapaMeTpoB U rpa)uKoB 110
KaXIOMYy M3 IIPOBEICHHBIX YKCIIEPUMEHTOB;

4) aHanM3 TOJYYCHHBIX SKCIICPUMCHTAIbHBIX JIaHHBIX, CPAaBHEHUE IOJYYCHHBIX JaHHBIX C
[aCIOPTHBIMHU, BHIBOIBL.

KoHTpoJiibHBIE BOIPOCHI

1. KakoBbl MpUHIUIIBI I€HCTBUA M KOHCTPYKTUBHBIE OCOOCHHOCTH M3MEPUTEIHLHOTO TOKOBOTO
LIYHTA U JEIUTEIIs HAPSKEHUH.

2. KakoBbl NPUHLIUIBI EHCTBHS M KOHCTPYKTHBHBIE OCOOCHHOCTH TpaHCc(opmaropa TOKa U
TpaHcopMaTopa HaNpsKEHHUSL.

3. KakoBbI IPUHIHUIIBI ACUCTBHUS U KOHCTPYKTUBHBIE OCOOCHHOCTH MHTETPAIBHBIX TaTINKOB TOKA
Y HaNPSDKEHUS.

4. Kakre OCHOBHBIE MIOTPELUIHOCTU €CTh y TaTYMKOB TOKA U HAIPSKEHUSI, KAKOBBI UX IPUYUHBI U
IIyTU CHUKCHUS.

5. KakuMM TEXHUYECKMMU XapaKTEpPUCTUKAMU JOJDKHBI 00J1afjaTh JaTYMKU TOKA JUISl CHUKEHUS
MOTPEUIHOCTEN U3MEPEHUSI.

6. KakuMu TeXHHMYECKMMHU XapaKTEpUCTUKAMU JIOJDKHBI 00J1aJaTh JATUYUKH HANPSKEHUS IS
CHMKEHUS [TOIPEIIHOCTEN U3MEPEHUS.

7. OnuumTe MOPAIOK MPOBEIEHUS SKCIIEPUMEHTOB, Ha3HAUYEHUE 3JIEMEHTOB CTEHJAa U MEphI
IPEJOCTOPOKHOCTH IIPU pabOTe CAATUMKAMH.

8. Kakme U3 pacCMOTPEHHBIX JATYMKOB OOJNAJAIOT HAWIYyYIIUMH  TEXHUYECKHUMHU
XapaKkTepUCTUKAMU U ITI0YEMY .

3analme Ne8. HSyLIeHI/IC JaTYUKOB MAaroHuTHOI'O ITOJIA

[Tporpamma paGoThl

a) M3yuuts mnpuHIMI pabOThl, HA3HAYECHUE W TEXHUYECKHE XaPAKTEPUCTHUKU JATIYMKOB
MarHUTHOTO TIOJIS, CXEMBbI MX MOJIKIIOUEHHUS, @ TAK’K€ OCHOBHBIE BO3MOKHOCTH CTEH/IA.

0) Ha crenne:

- IPONTHU TECTUPOBAHKE 110 TEOPETUUECKON YaCTH;

- CHSITh OKCTIIEPUMEHTAIbHBIE U IOCTPOUTH TEOPETUUECKUE XaPaKTEPUCTUKH aHAJIOTOBOTO TaTUHKa
Xoina;

- CHSITh DKCIIEPUMEHTAIBHBIE U TIOCTPOUTH OCHOBHBIC Y3JIbI 1 TEOPETUUCCKUE

XapaKTEPUCTUKHU aHAJIOTOBOI'O MarHUTOPE3UCTOPA;

- JUISl JTUCKPETHOTO JaTyMka XOJUla HKCIEPUMEHTAbHO PAacCMOTPETh PaboTy B PEXHME
M3MEHEHUS PACCTOSHUS MEX/1y TOPLIOM JaTurKa U BO3JEHCTBYIOIIUM 31eMeHToM BD;

- s TUCKPETHOTO MAarHUTOPE3UCTOpPa SKCIEPUMEHTAIHHO PACCMOTPETh PaldoTy pexuMe
M3MEHEHUS PACCTOSIHUS MEX1y TOPLIOM AaTunka u BO;

- JJISl TEPKOHA YKCIIEPUMEHTAIILHO PACCMOTPETh PabOTy B peKUME U3MEHEHHS PACCTOSTHUS MEXTY
TOPLIOM JaTuuka u BJ;



- 10 pe3yJIbTaTaM HKCIIEPUMEHTOB OIPEIEIUTh CpelHee KBAAPAaTUIECKOE OTKIOHEHHUE CITydaitHON
MOTPEUTHOCTH O U TUCTEPE3UC I'ePKOHA, JUCKPETHBIX AaTUhKa X0JIJIa MAarHUTOPE3UCTOPA;

- 1O pe3yJibTaTaM »JKCIEPUMEHTOB ONPEACIUTh JIUHEHMHOCTh CTAaTHMYECKU XapaKTEPUCTHK,
AQHAJIOTOBBIX JAaTyuKa XoJlja U MarHUTOPE3UCTOPa;

- IPOAHAIN3UPOBATH MOIyUYEHHBIE PE3YyJIbTaThl, CHOPMYINPOBATH BHIBOJIBI;

- BBIIIOJIHUTH OTYET O MPOJIETaHHOMN padoTe.

OTyYeT N0KEH CONEPKATh:

a) HAaMMEHOBAHUE U 11eJTb pabOTHI;

0) OCHOBHBIE TEXHUYECKHE XapaKTEPUCTHKN U3y9IaEMbIX JATYUKOB;

B) SKCIIEPUMEHTAJIbHBIC JJAHHBIC, pacUETHBIC 3HAUCHUS TPEOYEMBIX MMapaMeTpOB U TPaPHUKOB O
KQKJOMY M3 TIPOBEACHHBIX IKCIIEPUMECHTOB;

I') aHaJU3 TOJYYCHHBIX SKCIICPHMEHTAILHBIX JAHHBIX, CPAaBHCHHE NOJYYCHHBIX JaHHBIX C
MACTIOPTHBIMH, BBIBOJIBI.

KoHTpoJIbHBIE BOIIPOCHI

1. KakoB npuHIuI paboThl T€pKOHA, OCHOBHBIE IIPEUMYLIECTBA U HEAOCTATKH TaKUX JAaTYMKOB.

2 KakoB mpuHIun paboThl JaTYUKOB XOJIJIa, OCHOBHBIE NMPEHMYINECTBA W HEIOCTATKU TAaKHX
JATYUKOB.

3. KakoB npuHiun paboTbl MarHUTOPE3UCTOPOB, OCHOBHBIE MPEUMYILIECTBA U HEAOCTATKU TaKUX
JATYUKOB.

4 Onumure O0IIyI0 CTPYKTYPY JATYMKOB MAarHUTHOTO TIOJIS.

5. Ha3oBuTe 1uana3oHbl MU3MEPEHUSI MATHUTHBIX MOJIEN JaTYMKOB XO0JUla 1 MarHUTOPE3UCTOPOB.
6. KakoBa npeanoututenbHas 001acTb IPUMEHEHUS KaXA0r0 U3 JAaTYUKOB, NIPEICTABICHHBIX B
nabopaTopHoi paboTe?

7. HazoBHUTE OCHOBHBIE DJIEMEHTHI CT€H1a, HEOOXOAUMBIE IIPH IPOBEICHUN J1a00PATOPHOI pabOTHI
[0 U3YyYEHHIO JATYMKOB TEMIEPaTyphl.

8 OnuirTe nopsIOK MPOBEACHUS JTaA00OPaTOPHOU pabOTHI.

3aganue Ne9. Hactpoiika u kongurypuposanue IIU]] perynsaropa OBEH TPM210.

Copepxanuie paboThI

1. V3y4nuTh BO3MOXKHOCTH U OCOOCHHOCTH J1a00OPaTOPHOTo KOMILIEKCA.

2. M3yunth Ha3HaueHHe, TexHHUecKue xapakrepuctuku [T1]/I-perynsropa OBEH TPM210.

3. M3yuuts npununs! KoHpurypuposanus [11/]-perymnsaropa.

4. ]Jloma, pu MOATOTOBKE K paboTe, BBITOIHUTH CIEAYIOLIEe:

- U3YYUTh OCHOBHBIE BO3MOKHOCTHU ITporpaMMHOil cpeabl « TPM2xx Konduryparop»;

- COCTaBUTH IOCIENI0BATEIbHOCTb, B KOTOPOIl OyJeT mpoBoauThcs KoHpurypupoanue ITH/I-
perynsropa.

Ha crenpe:

- IPOWUTHU TECTUPOBAHHE MO (QYHKIIMOHAIBHBIM BO3MOMXKHOCTSIM, p&KUMaM pabOThl M MPUHIIUIIAM
koHurypuposanus [IU/[-perynsropa OBEH TPM210;

- ocBoUTh mnporpammuyio cpeay «TPM2xx Kouduryparop» mis kondurypupoanus I[TH/I-
perynsitopoB cepunt TPM;

- ckoH(urypuponats [TN]]-peryistop B COOTBETCTBUH C BbIJAaHHBIM 3a/IaHHEM;

- POBECTU IKCIIEPUMEHTAJILHBIE UCCIIEIOBAaHUS 3aJJaHHBIX BapUaHTOB pexuMoB padbotsl [T /1-
peryisTopa (peryJMpoBaHue 1o JIByXIMO3UIIMOHHOMY 3aKoHy wiH no [T1/]-3akony);

- IPOBEPUTH NPABUIBHOCTH BBIITOJIHEHUS TOCTABICHHON 3a/1a4U;

- IPOBECTH 00pabOTKY IKCIEPUMEHTAIBHBIX JaHHBIX, TOATOTOBUTH OTYET U CAENIATh BHIBOJBI 110
pabore.



OTyer D0JKEH COJIepKaTh:
a) 1enb paboThI;
0) ycnoBHs IOCTAaBJICHHOHM 3a/laydl IO BAapUAHTY JABYXIO3HIIMOHHOTO PETYJATOpa, TaOIuIly
AKCIIEPUMEHTANIbHBIX JIAHHBIX, XapaKTEPUCTUKY MEPEXOJIHOIO MPoIlecca U OLEHKY MOJYYSHHBIX
nokasareneil paboThl TEeMIIEpaTypHOTO KOHTPOJLIEPa;
B) TO ke, HO Juist [IM/]-perynsTopa;
T') BBIBOJIBI TTO padoTe.
KoHTpoJIbHBIE BOIIPOCHI
1) Kakoii BbIX0 KOHTpOJJIEpa Ha3bIBAETCSl CUTHAIBHBIM U KaK 3aJ1aTh PEXKUM ero padboTsi?
2) 3aueM BBOAUTCA I'MCTEPEZUC B PEKUME JIBYXIIO3UIIMOHHOTO PEryJIMpOBaHUS?
3) Kak Bnusier yBenuuenune Tu Ha XxapakTep MepexoIHOro mpoiecca?
4) Kak ocymectpisercs nnumanuzanus [ J]-perynstopa?
5) Kak Bnusier yBenuuenne Tu Ha xapakTep mepexoaHOro npomuecca?
6) Uto obecnieunBaet nuddepeHmaibaas cocTapstomas?
7) KakoBbl 0cOOEHHOCTH pabOTHl KOHTPOJIIEpA B pexkUMe «ABTOHACTPOHKa»?
8) Kak skcriepMMeHTaIbHO CHUMAIOTCS IEPEXOIHBIE XapaKTEPUCTUKU KOHTpoJuiepa?

3aganue Ne 10. PaGora c mpubopom oBeH TPM210 6e3 ncnonbp3oBaHus KOMIIBIOTEpA MO
HACTPOIKE TeMIIepaTypPhl IMYJIATOPA TICYUH.

L{enb paboThI
W3yuynTh Ha3HaYCHHE, YCTPOMCTBO W MpPOrpaMMHpOBaHHE OaHOKaHaibHOro ITHU]I-peryssitopa
OBEH TPM210.

YKa3aHus 110 IPOBEACHUIO IKCIIEPUMEHTA

1. CoenunuTe annapaTypy B COOTBETCTBUU C 3JIEKTPUUYECKON CXEMON COEJMHEHUH (CM. pUCYHOK
U TabuIy).

2. C noMo1pto TyMOJepoB 0JI0Ka JIEKTPUUECKON MEeYH COIPOTUBIIEHUS] YCTAHOBUTE MOIIHOCTh
neun 1,8 BT, oTKII0YUTE BEHTUIISTOP.

3. BxitounTe O10KH, UCIIOIB3YIOIINECS B SKCIIEPUMEHTE.

4. C nomol1p0 KHONOK ¥ MHIUKATOPOB nepeanen nanenu npudopa TPM210 3anporpammupyiite
Tun tepmoconpoTuBienus neun: TCM (50M). 3aech u manee ucnonb3yite «PyKoBOJACTBO MO
skcrutyatanuu usmepurens [T -perynaropa TPM210».

5. 3apanTe Tun pexxnma peryauposanus: [IW/[-perynupoBanue.

6. 3ammycture niporiecc apToHactpoiiku [11/[-perynstopa, Jloxautecs ee okoHuanus (5 — 7 MUH).
7. C moMoImpi0 KHOMOK M MHIMKATOpOB mepeaHel nmaHenu npudopa TPM210 usmenure ero
IapamMeTpsl ¥ ONPEJEIUTE UX BIUSHHUE HA MIPOLIECC PEryJINPOBAHUS.

8. ITo oxoHUaHMM SKCHIepUMeHTa OTKIrUNTe BhIKItoyaTenu « CETby» ncnoab3yeMbix 6J0KOB.

Conepxanue oTyeTa

1. HaumeHoBaHue u 11e51b paboTHI.

2. Omnucanne TPM210 (Ha3HaueHHe, YCTPOHCTBO, NPUHIMUN pabOTBl U TEXHUYECKUE
XapaKTePUCTHKN).

3. OmucaHue nporpaMMUpOBaHHUs 0€3 MCIOIb30BaHUA KOMIbIOTEpa (MOCIIeA0BATENbHOCTh
MPOrPaMMHUPOBAHUS).

4. BeIBOZBI.

3ananme Nell. AmnanoroBoe M3MepeHHE TeMIIEpaTypbl U NMpeoOpa3oBaHHUE PE3yJIbTAaTOB
U3MepeHHs B IUPPOBOM curHa

I/IBYI-II/ITB METOAbI Hp606pa30BaHI/IH aHaJIOTrOBOI'O CUIHaJia B I.IH(I)pOBOﬁ CUTHalI.

[Tnan paGoTsl.



1. Onpenenuth TEMIEPATYPY C MTOMOIIBIO aHATIOTOBOTO IaTUYMKA TEMIIEPATYPHI.

2. IlpousBenure mpeoOpa3zoBaHUe BHIXOAHOTO CHTHAJA JaT4YMKa B MU(GPOBON CUTHAN, COSIMHUB
BBIXOJI cXeMbl ¢ BxojgoM ALIILL

3. IlpencraBbTe B BUIE TAOIHIIBI B3aMMOCBS3b TOKA3aHUN 3JIEMEHTA HHIUKAIUN, KOJUPOBAHHOTO
JIBOMYHBIM KOAOM BbixosiHOro curHaina AL u 3nauenus temneparypsl t°C.

4. BoiBOABI IO PE3YJIBTATY.

3aganue Ne 12. VzyueHue NpOMBIIIJICHHBIX TATYUKOB JaBJICHHUS.

[Topsi10K BBIOTHEHHUS PAOOTHI
1. BHUMaTeIbHO U3YUYNUTE JAHHBIE METOAMUYECKNE YKA3aHUS U IIOJrOTOBbTE OTBETHI Ha
KOHTPOJIbHBIE BOIIPOCHI.

2. BBIKIIIOUNTE CHCTEMY U BBITSIHUTE BUJIKY M3 PO3ETKH.

3. OcyuTe cucteMy yepes 3allOpHBIN KpaH.

4. YcTaHOBHTE IaTUUK JIABJICHHUS Ha BBIXOJIE HACOCA M MOJKITIOYHUTE €T0 K 3JICKTPOITUTAHHUIO
(pucyHok 4).

5. Hanonuwure cucteMy BOIOM.

6. 3anycTuTe MporpaMMy U OTKPOWTE MEHIO «Setup.
7. Ycranosute kod¢pdurpent pasusiM 0,4, oTkiionenue paBHbIM 0 (pUCYHOK 5).

8. HpOBeI[I/ITe HU3MCPCHUA JaBJICHHUA IIPU PA3JIMYHBIX SHAYCHUAX HAIIPAKCHUSA, TIOAABACMOI'0 Ha
Hacoc.
9. 3amoHATE TAOIUILY.

Hanpsbkenue, B [asnenue, I1a

-

N

KoHTponbHbIE BOIPOCHI
1. Kakue cpenctBa nu3aMepeHuil HCTIONb3YIOTCS JUIsl U3MEPEHUs JaBieHus?
2. Kakue 4yBCTBUTEINIBHBIE 3JIEMEHTHI UCIIONB3YHOTCSI B KOHCTPYKIMM CPEACTB U3MEPEHUS
JaBJIEHU?
3. OOBsicHUTE MPUHIIMIT IEHCTBHSI PE3UCTUBHBIX TaTYUKOB JTABITHHSL.

3aganusn 3a 7 ceMecTp AUCHHUILINHBI:
3ananme Nel. M3yyeHue natumka OCBEIIEHHOCTH

Lens paboThI

1. W3yunTe NpUHLOWAN JAEUCTBUS, HA3HAYCHHE M TEXHUYECKUE XapaKTEPUCTUKH
ONTHUYECKOr0 JATUYNKA OCBEILEHHOCTH, CXEMY ITOAKIIOYEHUS.

2. O3HaKOMUTBCA C METOJaMH W3Y4YEHUs HEIMHEHHBIX JATYUKOB WU ONIpPEIEICHUS
TOYHOCTH NPeoOpa30BaHMs OCBEUIEHHOCTH B HAINPsDKEHUE.

3. CpaBHUTH 3KCIEPUMEHTAIBHBIE XapPAKTEPUCTUKHA C TEOPETUYECKMMH M OLIEHUTH
MIOTPELIHOCTH.

[Tporpamma paboThl



1. M3yuuts npuHumun paboThl, HAa3HAUYEHHWE M TEXHUYECKHE XapaKTEepPUCTUKH JaTyuKa
OCBEIICHHOCTH, CXEMY €ro TMOJKIIOYEeHHs, a TaKK€ OCHOBHBIE€ Yy3Jbl U BO3MOXKHOCTHU
1a0b0paTOPHOTO CTEH/IA.

2. B naboparopuu:

- IPOMTHU TECTUPOBAHUE 110 TEOPETUYECKON YaCTH;

- CHATB DKCIIEPUMEHTAJIbHBIE U IIOCTPOUTH TEOPETUYECKUE XaPAKTEPUCTUKH JaTUNKA
OCBEIICHHOCTH;

- IPOAHAIM3UPOBATh [OJYUYEHHbIE PE3YIbTaThl, CPOPMYIUPOBATH BHIBOJIBI;

- BBIIIOJIHUTH OTYET O MPOJICTaHHOMN padoTe.

TpeboBaHus K OTUETY
OT4éT NOKEH COePIKATh!
a) HAMMEHOBAHUE U 11eb Pa0OTHI;
0) OCHOBHBIE TEXHUYECKHE XapaKTEPUCTUKH U3yIaeMbIX JaTYNKOB;
B) 9KCIIEPUMEHTAJIbHBIC JTAHHBIC, PACUCTHBIC 3HAUYCHHS TPEOYEMBIX TapaMeTPOB U rpauKOB (€CIIH
TpeOyeTcs) MO KaKJI0MY U3 MPOBEAEHHBIX SKCIIEPUMEHTOB;
I') aHAJIU3 MOJTYYCHHBIX SKCIIEPUMEHTAIBHBIX JTaHHBIX, BEIBOIBI 110 paboTe.

3ananue Ne2. V3yuenue cnocoOOB CONMpsiKEHUSI aHATOTOBBIX CUTHAJIOB Ha 0aze
npeoOpazosarens HITT-1

I/I3y‘lI/ITB BO3MOKHOCTH M OCOOEHHOCTH na60paTopH0-npaKTquCKoro KOMILJICKCA.

1) W3yunTh Ha3HAYCHHE, TEXHUYECKHE XaPAKTEPUCTHKH MPeoOpa3oBaTess TeMIIepaTyphl
OBEH HIIT-1.

2) W3yunTh NPUHIUIIEI KOHPUTYPUPOBAHHS U paObOTHI peoOpa3oBaTeds.

3) Jloma, rpu OATOTOBKE K padoTe:

- U3YYUTh OCHOBHBIE BO3MOXXHOCTH IporpammHoii cpensl «Konduryparop HIT01»;
- COCTaBUTb I10CIIE10BATEIbHOCTh KOH(UTYPUPOBaHUS TpeoOpa3zoBaTesl.

B na6oparopuu:

- IPOITH TECTUPOBAHKE MO (PYHKIIMOHAIBHBIM BO3MOXKHOCTSIM, IPUHLIUIIAM KOH(OUTYpUPOBaHUS
U pexxuMam paboTsl npeobpazoBatens remnepatypst OBEH HIIT- 1;

- ocBouTh nporpammuyro cpeny «Kondurypatop HIIOI» nns  xoHdurypupoBanus
npeoOpasosarens HIIT-1;

- CKOH(UTYpUPOBATh IPE0OPA30BATENb B COOTBETCTBUH C BBIJAaHHBIM 33JJaHUEM;

- TPOBECTH HKCHEPUMEHTAJbHbIC HCCIEIOBaHMS 3a/JaHHBIX BapHUAHTOB PEXKUMOB pPaOOTHI
npeoOpaszoBaresi, IPOBEPUTH MPABUIBLHOCTD BHIMOJIHEHMSI TIOCTABICHHOM 3a/1a4H;

- IOJITOTOBUTH OTYET U CZeNaTh BHIBOJBI IO paboTe.

Otuer HAOJIKCH COACPIKATh:

a) 11eb padoTHI;

0) napameTpsl KOHQUrypauu npeoOpas3oBatelis TeMIIEPATyphl;

B) YTIPABIISIONIYIO IPOrpaMMy JUIS TPOTPAMMHPYEMOT0 Pelle, PeTN3yIONTyo 00paboTKy
aHaJIOTOBOTO CUTHAJIA;

T) BBIBO/IBI 110 padoTe.

KoHTpoiibHBIE BOTPOCHI

Kakoga pazpsinnocts ALT HIIT-1 npu paGote ¢ Tepmonapamu?

KakoBbl mpenMy11iecTBa UCIOIB30BaHUs BBIXOAHOTO curHaia 4..20 MA?

Kak ocymecTBisieTcst KOHQUTYpUpOBaHUE aHANIOTroBoro Bxoza pene [1P114?

Kak ocymiecTBisiercs mpoBepka MpaBMIbHOCTH pabOThI CUCTEMBI?

Kakue natuvku MOKHO MOJKIIOUATh K U3MEPUTENLHOMY BX0OIy IIpeoOpa3oBaTens?

agbrwbnE



6. Kaxkue TUTIbI BRIXOAHBIX CUTHAJIOB JOCTYITHBI B IpeoOpa3oBatene HITT-1?
KakoB nopsinox koHpurypuposanus npeodpazosaresns HIIT-17
8. KakoB nopsinok nporpammupoBanus pene [1P1147?

~

3amanue Ne3. JjiekTpuYecKue HeNu B peJieiHOM cxeme

Llens paboTHI.

1. ITo3HakOMUTBCA € (YHKIIMOHATBHBIMH CXEMaMH CHUCTEM aBTOMATHUYECKOTO U IAMCKPETHOTO
yIpaBIECHUS.

2. I1o3HaKOMUTBCS C YCTPOMCTBOM M IPUHLIUIIOM JIEHCTBUS JIEKTPUUECKUX PEJIE.

3. U3yuntp anreOpy JIOTUKH.

[Tnan paGoThI

1. Pa3zpabotark u coOparh cxemy, B KOTOPOH MpH 3aMbIKaHUU BhIKIOUaTess S2 pene K1, ceoum
KOHTaKTOM BKJIFOYAET WJIM BBIKJIIOYAaeT OOBEKT yHpaBieHUs (JaMIly WIH JBUTATENb).

2. Pazpabotarh W UCCIENOBaTh CXeMy, B KOTOPOIl 3JEKTPOJBUTATENb IOJKEH BKIIOUATHCS C
MOMOIIBI0 pelie M OCTaBaThCi BO BKIIOYECHHOM COCTOSHUU TIOCIE BBIKIIIOUEHUS pele.
Hcnone3oBate Tym6mep S2, pene K1, K2 u nurarens.

3. Onucath NPUHIKI JEHCTBUS pa3padOTaHHBIX CXEM.

4. TlpenctaBbTe (YHKIMOHATBHYI) CXEMy, BBIIICIMB B HEW IICMb YIPABISAIOMIETO TOKA H
YOPAaBISIOMUN KOHTYD.

5. CocTaBUThH JIOTUYECKUE YPABHEHMSI, OIIMCHIBAIOLIME Pa3padOTaHHBIE CXEMBI.

3aganue Ned. Hactpoiika 1 mporpaMMupoBanue mpeodpaszoBaresnst yactotsl [TUBI.

Cogepxanrie paboThI

Howma, npu moAroToBKe K paboTe, HeOOXOAUMO:

- M3Y4YUTh Ha3HAu€HUE, TEXHUYECKHE XapaKTepUCTHKU mpeodpaszoBatens yactotel OBEH
ITYB101, ocHOBHBIE Y3716l U BO3MOKHOCTH J1a0OPATOPHOTO CTEH/IA;

- U3YYUTh BO3MOXHBIE PEXHUMBI PAOOTHI YCTPOHCTBA, €r0 BO3MOXXHOCTH, OCHOBHBIE H
JIOTIOJIHUTEbHBIE (PYHKIINU;

- U3YYHUTh NPUHIUIIBI HACTPOUKH MpeoOpa3oBaTelis YacTOTHI;

- COCTaBUTH 1OCJIEIOBATENBLHOCTD, B KOTOPOU Oy/1eT BECTHCh HaCTPOMKa yCTPOMCTBa;

- IOJATOTOBUTH CXEMY JIJISl POBEPKH MPABUIBLHOCTHU PEUICHHUS 3a/1a4H.

B na6oparopuu:

- NPOWTU TECTUPOBAHHE MO (PYHKIMOHAIBHBIM BO3MOXKHOCTSAM, PEKMMaM pabOThl U OCHOBAM
HaCTpoiiku mpeobpazoBatens yactotsl OBEH ITYB101;

- HaCTPOUTh MpeoOpa3zoBaTelb YACTOTHI B COOTBETCTBUU C BBIAAHHBIM 33JaHUEM;

- co0paTh cxemy, HCIOJIb3ysl HMUTATOP IyJIbTa OlepaTopa Wiu Apyroe o00pya0BaHuE;

- IPOBEPUTH MPABUIILHOCTh BBIMOJIHEHMSI IOCTABIEHHOM 3a/1a4;

- IOJITOTOBUTH OTYET U CZeNaTh BHIBOJBI IO paboTe.

[Topsinok BeIONTHEHHS paOOTHI.

B cooTrBercTBUM ¢ 3amaHMeM, MNOJYyYEHHBIM OT IIpenojaBaresisi, HEOOXOIHWMO BBIIOJHUTH
CIEAYIOLINE EUCTBUS:

1) cBectu B Tabnuily Bce KOHGUTYpHpyeMble HapaMmerpbl ¢ TpeOyeMbIMH 3HAYEHUSIMU U
pa3paboTaTh (PyHKIIMOHAIBHYIO CXEMY MOAKIIOYCHHUS;

2) ckoHQUTYypHUpOBaTh MPeoOpa3oBaTENb YaCTOThI Ha 3aJaHHBIA pPeXUM pabOThl C yIpaBIEHUEM
OT KHOTIOYHOM MaHeIu UM BHEITHUX TyMOJIepoB;

3) mepeBectu mnpeoOpa3oBaTesb 4YacTOThl B pabouuii pekuM. OcCylecTBUTh MPOOHBINH IMTyCK
CHCTEMBI U OIIPOOOBaTh YIpaBJICHUE OT KHOMOYHOHN MaHEeIN U BHEITHUX TyMOJIEpOB;



4) TpoBEpUTHh MPABWIBHOCTH (YHKIIMOHUPOBAHHS IMpeoOpazoBaresiss 4acTOThl (COOTBETCTBHE
3alaHHOMY pekuMy). HabmonaTe 3a ero mapameTpamu.

Bapuantsl 3aganuit

[Tpu moaroroBke K paboTe CTYAEHT JOJDKEH B COOTBETCTBMM C Tall. 3alaHUs IpernojaBaTess
BbIOpaTh CBOW BapHaHT.

OTtuér o paboTe T0JIKEH COAEPKATh:

a) 1eJIb padoTHI;

0) rmocye0BaTeNbHOCTh HACTPOMKHU IpeoOpa3oBaTelIsd YaCTOThI;
B) METOJIMKY SKCIEPHUMEHTAIBHON poBepKH padboTs! [1Y;
T') BBIBOJIBI 110 padoTe.

3aganue NeS. IyTh nmpoxokaeHHsl CHTHAJIA B YCTPOMCTBE MOKAPHOI CUTHATH3ALUHA

L{enb paboThI

1. U3yunts ycTpoiicTBa, IpeAHA3HAYEHHBIE 1JIs1 CUTHAIN3AUUN O BOZHUKHOBEHUH JIbIMa UJIU
MTOBBILIEHUH TEMIIEPATYPBI.
2. [IpocnenuTs MyTh TPOXOXKACHUS CUTHAJIA M ONIPEJEIUTD €ro BUJ Ha OTAEIBHBIX 3TArax 3TOro

IIyTH.

3.OCHOBHBIE TEOPETUUECKUE CBEICHMUSI.
OnHo U3 yCTpOMCTB OA0OHON CUTHAIN3alUu IpUBeeHO Ha puc.5.1. B nanHoe ycTpoiicTBO

BXOJAT:

a) natunk temnepatypsl (R2, T), (onmucanue narumka cM. B 1abopatopHoit padote N3);
0) natuuk 3aapiMiieHHOCTH ((hoToanon), (cMm. maboparopuyto padboty N3);
B) komnapatop (CAl);

r) noruyeckue smemerTs (D1.1.);
1) kommaparop (CA2);

e) curHainpHas Jamna (H2);

Jist yCKOpeHus POTEKAIOIIHX ITPOIIECCOB B CXEME PEKOMEHIyeTCsl HarpeBaTeIbHBIN 2JIEMEHT
EK Bxirouats, Munys pesucrop R1.

[Tnan paGoTsI.

1. ITo cxeme (puc. 5.1.) mpousBeaUTe MOHTAX MOJEIN YCTPOMCTBA MOXKAPHOW CUTHAIIU3AIUH,
NPUTOHOTO JJIsl ONpEICNCHUsT TeMIepaTypbl M CTENeHH 3aasIMiIeHHOCTH. g umuTanum
3abIMJICHHOCTH B J1a0OpaTOpHOM paboTe HCHONb3yeTcsl 3aTeMHEHHE MCTOYHHKA CBeTa ¢
nomouiblo dusnueckoro tena, pasMeIIeHHOro Ha MyTu cBeToBbIX Jydei (HI1). Ilobiuenue
Temreparypsl npoBojoyHoro pesucropa EK ¢ukcupyercs ¢ momouipo garyuka TeMIeparypsl
C1-17. Onpenenute BUJ CUTHAJIOB B LIENH. 3aroiaHUTe Taobm. 5.1.

Tabmuna 5.1.
@yHkroHanbHbIN | Curnanmsupyemas Hocurens Wndopmannonssiii | Bua curnana
y3en BEJIMYMHA uHdopmanuu rapamerp
TemneparypHbIit
JATYHK
PoToaTUNK

2. Onpenenute NPUIMHHO-CIIECTBEHHBIE CBSA3U (DYHKIIMOHUPOBAHUS TaHHON CXEMBI.
3. [IpuBenuTe mpUMephl CUTHAIM3ALIMY, UCTIOJIB3YEMOH B Ballel npodeccuu Ui U3BECTHON BaM

M3 BalICro OIIbITa.




3ananue Ne6. IIpakTuyeckoe 3aHATHE MO MOHTAXY, HAJIAJIKE, TEXHUYCCKOMY OOCTY>KUBAHHUIO
HO)KapHOﬁ CUTHAJIM3allhuU U U3YUYCHUIO TUITIOBBIX CXCEM BKJIIFOUCHUA 060py,Z[OBaHI/I$I.

Copneprxanue pabOThI

1) Uzyuuts npubop npuemHo-koHTpoabHbIHA (ITTTKIT).

2) U3yuuTh Ha3HaUEHUE, TEXHUUECKUE XapaKTePUCTUKU u3Benlareneil noxapueix (MII).
3) U3yunts n3BemaTeny noxapHsle AbIMOBBIE.

4) N3yunTh U3BEIIATENH MT0KAPHBIE TEIUIOBbIE MAKCUMAaIbHO-IU (D hepeHInanbHbIe.

5) U3yunTh NpUHIUMT U3BEIIATENS MTOKAPHBIA PYYHO

6) U3yunth onoBemaTesib OXpaHHO-TI0’KapHbI KOMOMHUPOBAHHBII CBETO3BYKOBOI

7) OnoBewiaTeayn - CBETOBbIE TA0JIO HE MEHEe 21T

8). O3HakomuTcs ¢ MyIbTUMETPOM

9). PykoBOJACTBO IO 3KCIUlyaTallud CTE€HAA U METOAMYECKHE PEKOMEHJALMH 10 MPOBEIEHHIO
n1abopaTopHBIX paboT.

KoHTpoJIbHBIE BOIIPOCHI

1. O6sacTh NPUMEHEHUS CUCTEM [T0’KAPHOW CUTHANIM3aLuu ?
2. CrpyKTypa noXapHOW CUrHaJIN3alun?
3. OcHOBHBIE BUIBI IOXKAPHOW CUTHATU3AUN?

3aganue Ne7. l3ydeHue TEXHUYECKUX XapaKTEPUCTHUK U OCHOB KOH(PUTYPUPOBAHUS
taxomerpa OBEH TXO01

Conepxanuie pabOThI

a) M3y4nTh BO3MOXKHOCTH U OCOOEHHOCTH J1a0OPaTOPHOro KOMILIEKCA.

0) U3yunuth Ha3HaueHue, TeXHUUECKue Xxapakrepuctuku Taxomerpa OBEH TXO01.

B) M3yunTh NpUHIMIBI KOH(DUTYPUPOBAHUS TaXOMETpa.

r) Joma, npu moArotoBke K padoOTe, COCTAaBUTh IOCIENOBATEIBbHOCTh, B KOTOpOW Oyjer
IPOBOJUTHCSA KOH(PUTYPHUPOBAHHUE TAXOMETPA.

KoHTponbHbIE BOIIPOCHI

1) Kakue pyHKIMM MOKET BBINOIHATH TAXOMETP B CUCTEME aBTOMAaTU3aluu?

2) Kakue TUIIBI BEIXOJIOB €CTh Y TaxoMeTpa?

3) KakoBbl mnpuHUUIBI (QOpMHpOBaHUS BBIXOJHOTO curHaia [l-perynaropa  (THmbI
perynupoBaHusi)?

4) KaxoBbl THUIIBI JTIOTHKH IpU paboTe BBIXOJA B KauecTBE Kommaparopa?

5) KakoBbl 0cOGEHHOCTH pabOThl TAXOMETPA B PEKUME perucrparopa’?

6) KakoBbl 0cOO€HHOCTH pabOThl TAXOMETPA B PEKUME CUETUMKA HAPAOOTKU?

7) Kak skcriepiMeHTaIbHO CHUMAIOTCSl CTATUYECKHUE XapAKTEPUCTUKN ?

8) Kak mpou3BoIuTCs HHULIIMATIU3aLUs TaxoMeTpa?

3aganme Ne8. Hacrtpoiika m kondurypupoanue [INJ[ - perymsaropa TC4S. Ipumep
(BeicTpoii HacTporKH).

Coneprxanue paboThI

a) 3yuuTh BO3MOKHOCTH U OCOOEHHOCTH J1TaOOPATOPHOIO KOMILIEKCA.

6) U3yunTh Ha3HaueHue, TexHnueckue xapakrepuctuku [TNJ]-perynsropa TC4S.
B) M3yunTs npunuumnel koudurypuposanus [IN]I-perymnsropa.

r) Jloma, npu HOArOTOBKE K pabOTe, BHIMOIHUTE CIIEYyOIIee:

- I3Y4YUTHh OCHOBHBIEC BO3MOXKHOCTH TTporpaMMHOi cpepl « TC4S Koundurypartopy;



- COCTaBHTh TMOCIEAOBATEIIBHOCTh, B KOTOPOW OyaeT mpoBOAWTHCS KoHpurypupoBanue [1]I-
perymisitopa.

KoHTpoJibHBIE BOIIPOCHI
1) Kakoii BbIX01 KOHTpOJJIEpa Ha3bIBAETCSl CUTHAIBHBIM U KaK 3aJ1aTh PEXKUM ero padboTsi?
2) 3aueM BBOAUTCA I'MCTEPEZUC B PEKUME JIBYXIIO3UIIMOHHOTO PEryIMpOBaHUS?
3) Kak Bnusier yBenuuenne Tu Ha XxapakTep MepexoIHOro mpoiecca?
4) Kaxk ocymectBisercst unuianusanus [11]I-perynstopa?

3aganue Ne9. MzydyeHrne oCHOB MOCTpoeHHs cucteM cOopa undopmanmu Ha 6a3e [1JI K ¢
MOJIyJIEM aHAJIOTOBOTO BBOAA/BbIBOAA Siemens S7-1200

[Iporpamma paboThI

a) 3yunth npuHImn padboThl, HA3HAYCHNUE U TEXHUYECKHUE XaPaKTEPUCTHKH TATIYHKOB, CXEMBI X
MOAKIIOYEHUS, @ TAKYKE OCHOBHBIC y3JIbI U BO3MOKHOCTH JTa0OPaTOPHOTO CTEH IA.

0) M3yunth Ha3HAueHHE, TEXHUYECKHUE XaApPAKTEPUCTUKH, OCHOBHI KOH(UTYpUPOBAaHUS U
nporpammupoBanus [1IJIK Siemens S7-1200 CPU 1214C u monynis aHaIOroBOro BBOJa/BhIBOJIA
Siemens S7-1200 SM1234.

B) M3yunTh cuctemMy KOMaHJA U IpUHLUIIEI TporpammupoBanus [TJIK.

r) Jloma ipu OATOTOBKE K paboTe: - BBIOJIHUTh CUHTE3 CUCTEMBI aBTOMATU3AIMH; - COCTABUTD
porpaMMmy JijIsl BBOJIa B KOHTPOJLIEP.

KoHTtposbHbIe BOIPOCHI

1. Yto o3HayaeT TepMHUH «KOH(PUTYPUPOBAHUE KOHTPOJLIEpa»?

2. YTo 03HauYaeT TEPMUH «3aKa3HOM HOMEP MOJYJIsl KOHTPOJUIEpay, I'/ie U KaK OH

UCIIONIB3YeTCs?

3 Kakue yHu}uLupOBaHHbIE TOKOBbIE CUTHAJIBI BbI 3HaeTe, U Kakue U3 HUX MOXKHO UCIOJIb30BaTh
B MOJIyJIe aHAJIOTOBOT'O BBOJ1a/BbIBOJa SM 12347

4. kakue yHU(PUUIMPOBAHHbIE CUTHAJIBI M0 HANpsDKEHUIO Bbl 3HaeTe, W Kakue M3 HUX MOXKHO
MCIIOJIH30BaTh B MOJIYyJIE aHAJIOTOBOTO BBOa/BbIBOa SM 12347

5. KakoBa nocnenoBaTeiabHOCTh KOH(GUTYypupoBaHus peodpazoBarenst KOHTpABT

HIICU YHT?

6. KakoBa nocinenoBareiabHOCTh KOH(UTYypupoBaHus npeodpazosarenst Oen HIIT-1 ?

7. Kakue yHuUIMpOBaHHbIE BBIXOJHBIE/BBIXOJHBIE CUTHAIBI UMeeT npeodpazoBatens HIICU
YHT?

8 Kakue yHuduuupoBaHHbIE BBIXOJIHBIE/BBIXOJIHbIE CHUTHAJBI UMeeT mpeoOpa3oBaTesib OBEH
HIIT-1?

9 Kak cHATH XapaKTepUCTHKY BXO/-BbIXOJ] AaHAJIOTOBOT'O KaHajla BBoja?

3aganue Nel(. V3yueHne TEXHHYECKHX XapaKTEPUCTUK M OCHOB IPOTPAMMHPOBAHUS
IPOMBIIIJIEHHOTO JIOTHYECKOro KoHTposuiepa S7-1200

Copneprxanue paboThI

1) U3yunutp HazHauyenue, TexHuuyeckue xapakrepuctuku [1JIK SIEMENS S7-1200, ocHoBHBIE
y3J1bI 1 BO3MOKHOCTH J1TaOOpaTOPHOTO CTEHAA.

2) U3yuuthb cucteMy KOMaHJ U MPUHIMIBI porpammupoBanus [TJIK.

3) Jloma npu mOAroTOBKE K paboTe:

- BBIIIOJIHUTBH CUHTE3 CHCTEMBI aBTOMATU3allMHM COIVIACHO BBIJJAHHOTO BapHaHTa 3a]a4H;

- COCTaBUTH IIPOTPaMMy I BBOJA B KOHTPOJLIEP.

[Tnan paboThI:



- IPONTHU TECTUPOBAHUE MO CUCTEME KOMaH 1 NpuHIMITy mporpammupoBanus Ha [IJIK SIEMENS
S7-1200;

- ocBOUTH Ipaduueckyto cpeay nporpammuoro odecrieuenus SIMATIC TIA PORTAL;

- CKOH(UTYpPUPOBATH 000PYIOBAHUE;

- HaOpaTh HAa KOMIBIOTEPE MOJArOTOBJICHHYIO MPOTrpaMMy, OTKOMIIMJIMPOBATH €€ U BBECTH B
KOHTPOJLIED.

- yOeIuThCs B IPaBUILHOCTU PabOTHI IPOrPAMMBI.

OTueT 0IHKEH COAePIKATh:

a) HAUMEHOBAaHME U LIETb PadOTHI,

0) ycloBHs 3aa4u IO BapUaHTY, IMPUHATHIC 0003HAYCHUS TIEPEMECHHBIX, JIOTHYeCKHE (DyHKIIHA
JUIS BBIXOZHBIX M MPOMEKYTOUHBIX NMEPEMEHHBIX, MPH HEOOXOAUMOCTH LUKIOTPaMMy pabOThI
000py1I0BaHHUS;

B) JIOTHYECKUE (PYHKLUH B aJpecax MporpaMMUPYyEMOTo KOHTPOJIEPa;

T') IpOTpaMMy JUTS peaTi3allii CUCTEMbI yIIPaBICHUS;

J1) METOJAMKY SKCIEPUMEHTAJIbHON TNPOBEPKH (DYHKIIMOHHUPOBAHUS PEATN30BAHHON CHUCTEMBI
yIpaBJICHUS ¥ PE3YJIbTAThI IPOBEPKH;

€) BBIBOJIBI TI0 padoTe.

KoHTpoJIbHBIE BOIIPOCHI

1. Yto o3HayaeT TepMHUH «KOHGUTYPHUPOBAHUE KOHTPOJLIEpa»?

2. Yro 03HaYaeT TEPMHUH «3aKa3HOW HOMEP MOJyJIsl KOHTPOJUIEpa», TJ€ U KaK OH UCIIOJIb3yeTcs?
3. Uro Takoe Tabnuiia CMHMBOJIOB U KaK OHA UCIIOJIb3YETCs IIPU MPOrpaMMUPOBAHUU KOHTpoJuiepa?
4. Moxno i B SIMATIC S7-1200 peanuzoBats Taiimep ¢ ycraBkoit Bpemenu 0,07 ¢?

5. Ilpu kakuX ycIOBUSAX HA BBIXOJE CYETUMKOB KOHTposuiepa popmupyercst curHain «0» u curHain
«1»?

6. Kak cHATH XapaKTepUCTUKY BXO/-BbIXOJ aHAJIOIOBOI0 KaHaja BBoJIa?

7. UYro o3Havyaer co3naHue QyHkuumoHanpHOro Onoka (FB) mpum mnporpammupoBanumn
KOHTpoJuiepa?

8. Uro o3Havaet coznanue u oTkpeiTHe GpyHkiuu (FC) mpu nporpaMMupoBaHul KOHTposiepa?

3aganue Nell. Usyuenne untepdeiico [TJIK 150 OBEH RS-232, Ethernet myist cBsi3u ¢
[IEPCOHAIILHBIM KOMIIBIOTEPOM
[ens paGoTsI:
N3zyuenue BHemHux untepdeiico IJIK 150 OBEH s BBoga-BbiBoa HH(OpMAIK

[Tnan pa®oTh

1) [TpoiiTu HHCTPYKTaX MO TEXHUKE 0€30MacCHOCTH y TabopaHTa WiH
IIpero/IaBaTeds;

2) OTBeTUTH Ha BOMIPOCHI 10 TEOPUU PAOOTHI;

3) CoOparts cxemy uHTepdeiica RS-232 1 mpoBepuTh NMPaBUILHOCTH COSTMHCHH B
MPUCYTCTBUH JTAOOpaHTAa UJIH MPEIO/1aBaTeNs;

4) [TomaTe HaNpsOKEHUE HA CTEHI U TPOBEPUTH paOOTOCIIOCOOHOCTD CBSI3U B

CJEIYIOIIEM MOPSIKE:

- ycranoBUTh CoDeSys Ha [1K ¢ npuinoxeHHoro amcka;

- HacTpouTh cpeay Ha [IJIK 150 nannoit moaudukauy;

- CO3/71aTh MIPOCTYIO MPOTPaAMMY JIJIsi TPOBEPKHU CBS3H;

- HACTpOUTh uHTEepdeiic RS-232 no mpuBeneHHOMY BBIIIE OMUCAHUIO;

- 3aIyCTUTh MMPOTPAMMY U CIICTUTH 32 €€ BBIITOJIHEHHEM (CO3/IaHHAas MporpaMma
Oynet paboTaTh, eciu HHTepEic KOPPEKTHO HACTPOEH;

5) [Toroputh HacTpoiiky ITJIK 150 mis BapuanTa cBsi3u yepe3 Ethernet.



6) [Toce okoHuaHus pabOTHI cieNaTh OTYET MO hopMe, MPEAIIOKEHHON
MpernoaaBaTeiemM.



