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ITACIIOPT

®OHJIA OLIEHOYHBIX CPEJACTB IO YYEFHOM JUCIATILINHE

Texnuueckue cpedcmea asmomamuszayuu u ynpaeierHus

Koxa

KonTposmpyembie TeMbI . HaumenoBanue
n/n KOHTPOJIMPYeMOi
AUCHUTLTHHBI OLIECHOYHOI'0 Cpe/ICTBA
KOMIIETEeHI[UH
6 cemecTp
OOme cBeeHHS O TEXHHUYECKUX
CpeIcTBaX  aBTOMAaTU3allUd U (OIIK-8) 3auer
1 | ynpasnenus
2 | I'ocynapcTBeHHas cucrema (OIIK-8) [IpakTuueckas pabora
nipubdopos (I"CTI). 3auer
JlaTuuku pa3iayHbIX TapaMeTpoB (OIIK-8) [IpakTuueckas pabora
3 | u3MepeHws. 3auer
4 | Bropu4Hble U3MEPUTETbHBIC (OIIK-8) [IpakTuueckas pabora
puOOpHI 3auer
5 | U3mepurenbHble TpeodpazoBaTen [IpakTuueckas pabora
(MI1), naTunkm TeMmepatyp. (OITK-8) 3ayer
6 | W3mepurenbHble Ipeodpa3oBaTenu JlaGoparopHas pabota
(OIIK-8)
(MIT), naTymku 1aBICHUS. 3auer
7 | U3mepurenbHbie TpeoOpa3oBaTen (OTTK-8) 3auer
(MIT), natynku ypoBHSI.
8 | U3mepurenbHble Ipeodpa3oBaTenn [IpakTuueckas pabora
(OIIK-8)
(MIT), natumku pacxona. 3auer
9 | AHanm3aTopsl COCTaBa U CBOWCTB (OTIK-8) 3ager
BEIIECTB.
7 cemecTp
CoBpeMeHHBIE HHTEIUICKTYaTbHBIC [IpakTryeckas padora
1 | maryukwn. (OIIK-8) OK3aMeH
OyHKIMOHATBHBIE YCTPOHCTBA [IpakTuueckas pabora
2 | cucreM aBTOMATH3AIlHH. (OITK-8) DK3aMeH
(OTIK-8) [IpakTuueckas pabora
3 | UcnomHUTEIbHBIC MEXaHU3MBI. DK3aMeH
[ToxxapHbIe CUCTEMBI aBTOMATHKH. (OTIK-8) [IpakTuueckas pabora
4 DK3aMeH
Perynmupyromme ycrpoiicta (PY). [IpakTuueckas pabora
5 | Mukponporeccopusie [T/ (OITK-8) DK3aMeH
PETYIATOPHI.
[IporpaMMupyemMble TOTHYECKUE (OTIK-8) [IpakTuueckas pabora
6 | korTposuieps! (ITJIK) DKk3aMeH
[TpoMBIIITIEHHBIE CETH: [IpakTuueckas pabora
7 | apxuTeKTypa, 000pya0BaHUE, (OITK-8) DK3aMeH

XAPaKTCPUCTHUKHU.




HEPEYEHb OIIEHOYHBIX CPEJACTB

IIpeacraBienue
HaumeHoBaHue
Ne Kparkas xapakrepucTuka OLIEHOYHOI0
OLICHOYHOI'0
n/n OLICHOYHOI0 CPeACTBA cpeacTBa
CpeacTBa
B onae
CpencTBO IpOBEPKH YMEHUH 00Y4aroLIerocs .
peal POBCpKH Y YHarom KommnekT 3aganuit
MPUMEHSATH [10JIy4YEeHHbIE 3HAHUS 110 3apaHee
[IpakTnyeckas . JUIS1 BBIIOJTHEHHUS
OIIpeICIEHHOW METOIUKE Ul PEIICHUs 3a1a4
1 pabora . NPaKTUYECKUX
WIN 33J]aHUH 110 MOAYJIIO WM JUCLUIUIMHE B AGoT
L[EJIOM P
CpeacTBo KOHTPOJISI YCBOEHUSI y4€OHOTO
MarepHaia TeMbl, pa3jelia Win pa3eioB
p > Past pas Bonpocs o
2 JUCLUILIMHBL, OPraHU30BAHHOE KaK
3auer TemMam/paszzenam
yueOHOe 3aHATHE B BUJIE cOOECe10BaHMS
JUCLUIIAHBI
npenojaBaTesisi ¢ 00yJarouMHUCs.
CpencTBO KOHTPOJIS, OPraHU30BaHHOE KaK
crenuaibHas Oecesia MpernoiaBaTes ¢
TeMbl 00y4aroIuMCs Ha TEMbI, CBA3aHHBIE C Bomnpocs! no
. | H3ydaeMOH NMCLUIUIMHOW, U PACCUUTAHHOE TemMam/paszzenam
CaMOCTOSITENIbHOM .
3 Ha BBISICHEHHE 00beMa 3HAHUI V1, [IM
MIOATOTOBKH
oOyuarolerocs o ONpeeJIEHHOMY pa3zeny,
Teme, npodiaeme  T.11.
KoHeuHblIi1 IpoayKT, MOJy4yaeMbli B
pe3yJbTaTe MIIAHUPOBAHUS U BBIOJIHEHUS
KOMILJIEKCa Y4eOHBIX U MCCIEeI0BATEIbCKIX
3amanuil. [103BoIIAET OLIEHUTh yMEHUS
00y4aroIuxcst CaMOCTOSATEIBHO
KOHCTPYHPOBAaTh CBOU 3HAHHUS B IIpoLiecce TeMbr
. peleHNs PAKTUYECKHX 3a/1a4 U Ipo0ieM,
4 | KypcoBoil nmpoexT WH/IUBUTYaTbHBIX
OpPUEHTUPOBATHCS B NH(OPMAIITMOHHOM
IIPOEKTOB
IIPOCTPAHCTBE U YPOBEHD
c(hOpMUPOBAHHOCTH aHATTUTUYECKUX,
HCCJIEI0BATEIbCKUX HaBBIKOB, HABBIKOB
MIPAKTUYECKOTO U TBOPUYECKOT'O MBIIITICHHUS.
Mo3KeT BBIIONHITHCS B UHAUBUIYaIbHOM
MOPSAJIKE WIKM IPyNHoi 00ydaromuxcs
. Bomnpocs! k
) DK3aMeH Htorosas popma OLleHKH 3HAHUN p
HK3aMEHYy

SAJAHUA JJIA BBIITIOJTHEHUSA ITPAKTHYECKHUX PABOT

3ananus 3a 6 ceMecTp AMCHUIIUHBI:

3aganue Nel. M3yueHne NpuHIUIIOB U3MEPEHUI B aBTOMAaTHYECKOM PEKHUME

3aganue Ne2. OnpesiesieHUe CUTHAIOB B TUMOBBIX (DYHKIIMOHAIBHBIX y3J1aX TEXHUKU
aBTOMAaTHU3aLNH.
3ananue Ne3. Pa30MKHYTOE U 3aMKHYTOE yIPaBIICHHE.
3aganue Ned. Onronapa




3aganmne Ne5. OnpeneneHue NoTeHIMaNoB (PyHKIIMOHAIBHBIX y3710B. (MccnenoBanue
XapaKTEpUCTHUK U CXEM COeIMHEeHMs PeocTaTHBIX JaTUMKOB)

3aganue Ne6. V3ydyeHue qaTYMKOB TOKA U HATIPSKESHUSI.

3ananue Ne7. M3ydyeHue JaTYMKOB MAarHUTHOTO MOJISA.

3ananue Ne8. Hactpoiika u koudurypuposanue [TN]] - perynsropa TC4S. Ilpumep (boicTpoii
HACTPOMKH).

3aganue Ne9. Pabota ¢ mpubopom oBen TPM210 ¢ ucnonb3oBanus U 6€3 UCIIOIH30BAHUS
KOMIIbIOTEPA 10 HACTPOUKE TEMIIEPATYPhl IMYJISTOPA IEUH.

3aganue Nel0. MzydyeHne cxeM MOAKIIIOUEHUS TEMIIEPATYPHBIX 1aTUYMKOB. AHAJIOTOBOE
U3MEpEeHue TeMIepaTypsl U IpeoOpa3oBaHue pe3yabTaToOB U3MEPEHMsI B IU(PPOBOH CHUTHAJI.
3aganue Nell. M3yueHue npoOMBIIIIEHHBIX JaTYMKOB JaBJICHUS.

33[[3]-[1/15[ 3a7 CEMECTP AMCUHMNIIJIUHDBI

3ananmne Nel. Mzydenue naruymuka OCBEIIEHHOCTH.

3aganue Ne2. M3yueHue crnoco0OB CONMPSHKEHUsT aHAIOTOBBIX CUTHAJIOB Ha 0a3e
npeoOpazosarens HITT-1.

3ananme Ne3. DnexkTpuyecKkre LEeNu B peleiiHol cxeMe.

3ananmne Ned. Hactpoiika u nmporpamMmMmupoBanue rpeoOpasoarens yactorsl [TYB1.

3aganue Ne5. [IyTh mpoxoxk/IeHHE CUTHAIOB B YCTPOMCTBE MOXKAPHOU CUTHATTU3ALINH.
3aganue Ne6. [Ipaktryeckas paboTa 1o MpoBepKe MPaBUIBHOCTH COOPKH CXEM COCIMHCHHUS
natyrkoB ¢ (ITTTKTI).

3aganue Ne7. V3ydyeHue TeXHUYECKUX XapaKTEPUCTUK M OCHOB KOH(PUTYPHPOBAHUS TAXOMETPa
oBeH TXO1.

3ananue Ne8. Hactpoiika u koudurypuposanue [TN]] - perymnsropa TC4S. Ilpumep (BoicTpoii
HACTPOMKH).

3aganue Ne9. V3yueHne 0CHOB IOCTPOCHUS crcTeM cOopa nHpopmammu Ha 6a3e
IPOTrPaMMHUPYEMOT0 JIOTHYECKOT0 KOHTPOJIIEpa C MOJIYJIEM aHAIOTOBOI'O BBO/1a/BBIBOJIA
Siemens S7-1200.

3aganue NelQ. MzydyeHne TEXHUYECKUX XapaKTEPUCTHK U OCHOB MPOTPAMMHUPOBAHUS
MPOMBINIJICHHOTO JIOTHYECKOT0o KoHTpoyuiepa S7-1200.

Bapanme Ne 11. Mzyuenue unrepdeiicos [IJIK 150 OBEH RS-232, Ethernet st cBsizu ¢
NEPCOHATBHBIM KOMIIBIOTEPOM.

Kpurepun oieHk# 0TBeTOB Ha NPaKTHYeCKUe PadoThI:

- He 3a4TEHO BBICTABJISICTCH CTYAEHTY, €CJIH TEXHHYECKOE CPEJICTBO, KOTOPOE MOXKET OBbITh
VICIIOJIb30BAHO JUISI KOHTPOJISL IIPUOOPETEHHBIX CTYASHTOM HPO(ECCHOHAIBHBIX HABBIKOB M YMEHHIl 110
YIIPABJICHUIO KOHKPETHBIM MaTepHAIbHBIM OOBEKTOM HE OCBOEH, HE MOXKET HACTPOHMTH CPEJICTBO, JAECT
HEMOJIHbIE OTBETHI, MPEICTaBIAIOLINE COOOW pa3po3HEHHBIE 3HAHMS IO TEMEe BOIpoca C
CYILIECTBEHHBIMHU OIIMOKaMU B orpeaeneHusX. [IpucyTcTByroT parMeHTapHOCTh, HETOTUYHOCTh
nosicieHUHd. CTyJIeHT HE OCO3HAeT CBS3b JAHHOIO IIOHATHUS, TEOPHHM, SIBICHHUS C JAPYTUMHU
o0BeKTaMu JUCHMIUTUHBL. OTCYTCTBYIOT BBIBOJIbI, KOHKpETH3allUd U JI0Ka3aTeJIbHOCTh
n3noxxkeHus. Peur HerpamoTHas. JlONOIIHUTENBHBIE U YTOUHSAIOIINE BOIIPOCH! NIPENOJABATENS HE
IIPUBOJAT K KOPPEKIIMH OTBETA CTY/IEHTA HE TOJBKO Ha IOCTABJIEHHBII BOIPOC, HO U Ha JIpyrue
BOIPOCH! UCIUILTUHBIL.

- 3a4YTEHO BBICTABJISETCH CTYAEHTY, €CJH TEXHHYECKOE CPEJICTBO, KOTOPOE MOKET OBITH
UCIIOJIb30BaHO YISl KOHTPOJSI MPUOOPETEHHBIX CTYJEHTOM NMPO(eCCHOHATbHBIX HABLIKOB M YMEHHU IIO
YIIpaBJIICHUIO KOHKPETHBIM MaTCpUAIbHBIM 00BEKTOM OCBOCHO, A4Aa€T HOHHLIﬁ, pa3BepHyTLII7I OTBCT Ha
IIOCTABJICHHBIN BOMIPOC, MOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HaHUI 00 00BEKTE, JOKa3aTEIbHO
PACKpBITBI OCHOBHBIE IIOJIOKEHHSI TEMbl; B OTBETE IMPOCIEKHMBACTCS 4YeTKass CTPYKTYpa,
JIOTHYECKas TMOCIIEA0BATEILHOCT, OTPAXAOMIasi CYINIHOCTh PACKPBIBAEMBIX TOHSATHHA, TEOPHIA,
sBNICHUNA. 3HaHHE 00 OOBEKTE JAEMOHCTpUpYETCs Ha (JOHEe MOHMMAHMS €ro B CHCTEME JaHHOM



HAYKH W MEXIMCHUIUTUHAPHBIX CBsi3ed. OTBET W3IIOKEH JUTEPATypHBIM SI3BIKOM B HAYYHBIX
TepMHHAX. MoOryT OBbIThb [OMYIIEHbI HEIOYEThl B OMNpPENEICHUHM MOHSITHUH, HCIpaBlICHHBIE
CTYJEHTOM CaMOCTOSITEJILHO B IIPOLIECCE OTBETA.

CamocrosiTesbHast padora
B 7 cemectpe npeaycMoTpeH KypCcoBOM TPOEKT

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHMUSL:

1.
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17.
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Beibop  koMmmiekca  TEXHHYECKHMX  CPEICTB  aBTOMATHM3allMM  JUId  XPaHWJIUIL
CEJIbCKOXO03SUCTBEHHON MPOIYKIINH

Bb160p KOMIIIEKCa TEXHUYECKUX CPEICTB aBTOMATU3aLUH JIJIs1 BOJJAHACOCHOM CTaHLIUU
Br160op koMIiekca TEXHUYECKUX CPEICTB aBTOMATH3AIMH JUTsl KOJIOHHBI peKTHU(UKAIIH
BeibOop KoMIUIEKCa TEXHMYECKHUX CPEJICTB aBTOMATH3alUU Ul MYKOMOJIBHOTO
MIPOU3BOJICTBA

Br160p KoMIIIeKca TEXHUYECKUX CPEACTB aBTOMATU3ALUH JIJIs1 KOTEJIbHOM yCTaHOBKU
Br160op koMIiekca TEXHUYECKUX CPEACTB aBTOMATH3AIUH JIJIs1 X031 CTBA MITUIIEBOJICTBA
Br160p KoMIIIekca TEXHUYECKUX CPEACTB aBTOMATH3ALUH JIJIs1 MOJIOYHOTO ITPOU3BOJICTBA
Br16op koMIiekca TEXHUYECKUX CPEICTB aBTOMATH3AIUH JIJ1S1 3€PHOXPAHUIIHIIL

Bo160p KoMIIIekca TEXHUYECKUX CPEICTB aBTOMATH3ALUH /171l TEIUNIMYHOIO KOMIUIEKca
Br16op komIuiekca TEXHUYECKUX CPEICTB aBTOMATU3AIMU JJISl ra30pacipeeuTeIbHOM
CTaHIIMU

Br160op koMIiekca TEXHUYECKUX CPEICTB aBTOMATH3AIMH JIJIsl KOMIIPECCOPHOU CTaHIMH
Br160p KOMITIEKCA TEXHUYECKUX CPEJCTB aBTOMATU3aLMU JJIsl IPOM3BO/ICTBA CIIMBOYHOTO
Macia

Br160p KOMILIEKCA TEXHUUECKUX CPEICTB aBTOMATU3aLUU JJ1s IMHUI IPOM3BOACTBA Xj1e0a
Br160op koMIiekca TEXHUUECKUX CPEJCTB aBTOMATU3AIUU JUIS IPOLIECCa OUYMCTKHU ra3a OT
CepoBOIOpOAa

Br100p KOMIUIEKCa TEXHUUYECKUX CPEICTB aBTOMATU3ALUK JJIs ITpolecca He(hTeIoBY KN
He(Tenapka

Br100p KoMmiekca TEXHUYECKUX CPEICTB aBTOMATHU3aLUH JIIsl TOMaTHOTO IPOM3BOJICTBA
Bei6op KOMIUIEKCa TEXHHYECKHMX CpEACTB aBTOMATH3alMM A acalbTOOETOHHOIO
IIPOU3BOJICTBA

Beibop KOMILIEKca TEXHHYECKMX CpEACTB aBTOMATH3allMd W CHCTEM IOKapHOM
aBTOMATHUKH Il IPOMBIIIICHHBIX U IPAXKIaHCKUX OOBEKTOB

Bb160p KOMIUIEKCa TEXHUUECKUX CPEACTB aBTOMATHU3ALMU AJIs [IEHTPAIbHOTO TEIJIOBOIO
nynkra (L{TII)

Br160p KoMIIIekca TEXHUYECKUX CPEICTB aBTOMATU3ALMH JUTSl TETII03IEKTPOCTaHIINM
Bb10op KOMIUIEKCca TEXHUYECKHX CPEJICTB aBTOMATU3AIUK ISl TIpoLiecca XJIOPHUPOBAHUS
CTOYHBIX BOJI

ConeprxaHne KypcoBOTO MPOEKTa

. BBenmenne

. XapakTepucTuka 00beKTa aToOMaTH3aIMK (KPaTKOE OMMCAHUE TEXHOJIOTHIECKOTO MPOIecca)
. BBIOOp KOHTPOIUPYEMBIX U PETYIUPYEMBIX TTAPAMETPOB

. PazpaboTka QyHKIIMOHATBEHOM CXEMBbl aBTOMATH3AINH

. BB100p TEXHUYECKUX CPEJICTB aBTOMATHU3AIIUN

. bo100p UCTIOMTHUTENBHBIX YCTPOUCTB

. Pacuer Hage:XHOCTH OCHOBHOTO U3MEPUTEILHOTO TTpeoOpa3oBaTes

. Pa3paboTka mpuHIMIUATHHON CXEMbI aBTOMATU3aIlUN

. 3akirouenue

O0BeM KypcoBOTO MPOEKTa JOJDKEH ObITh HE MeHee 15 cTpaHuIl neyatHoro Tekcra ¢popmara A4



Kpurtepun oneHKH KypcoBoro npoexkrta

«Omauynoy- 00Y4YaIOIIErocsi OTINYAeT YETKOCTb M KPAaTKOCTh H3JIOXKEHHs JOKIAna,
riyookast M IHojHasi MpopaboTKa TeMbl KYpCOBOTO IPOEKTa, YMEHHME pEelIaTh IMPAKTHUYECKHUE
3aJa4d, BBICKA3bIBaTh M OOOCHOBBIBATH CBOM CY)KICHHS;, IPAMOTHBIC, JOTMYECKHE OTBETHI Ha
JIOTIOJIHUTEIIbHBIE BOIIPOCHI; KAUECTBEHHOE BBIIIOJIHEHNE U 0(OPMIIEHHE KypCOBOI'O IPOEKTA.

«Xopowto»- CTYAEHT T'PaMOTHO H3JIaracT JOKJIaJ, OCO3HAHHO IIPUMCHSCT 3HAHUA MJIA
pelLIeHUs IPAKTHUECKHX 3a/1a4, HO coZiepkaHue U (opMa JO0KJIa1a U OTBETOB Ha JI0NOJIHUTEIIbHbIE
BOMPOCHl MMEIOT HEKOTOPbIE HETOYHOCTH; KAa4YeCTBEHHOE O(OpMIIEHHE KypCOBOTO MPOEKTa,
HOSCHUTEIBHOM 3aIMCKU U IpaMuecKOi YacTu KypcOBOIO IIPOEKTa.

«Y IOBJIETBOPUTEIBHO»- AOKJIAJ] N3JIaraeTCsl HEMIOJIHO, HENOCIIEN0BATENbHO, JOITYCKAIOTCS
HETOYHOCTH MpH PEIICHUH NPAaKTUYECKUX 3a7ay; HE yMeeT JoKa3aTelbHO OOOCHOBAaTh CBOU
CYXKIIeHHsI, HeakKypatHoe o(opMJeHHE KypCOBOTO TPOEKTa, IOSCHUTEIBHON 3amUCKH U
rpau4ecKoil yacTu KypcoBOIo IMPOEKTa.

«HeynoBneTBOpUTENbHO»- pa3pO3HEHHBINH, OECCUCTEMHBIM J0KJaJ, HEYMEHHE peulaTh
IOPAaKTUYECKUE  3a/aud, OIIMOKM B  ONpENeNeHUM  TEeXHUYECKUX, SKOHOMHYECKHUX,
IIPOU3BOJCTBEHHBIX IIOHATHM, HMCKaXAIOIMUX WX CMBICI; HE3HAHWE W HEIIOHMMAaHHUE CYTH
JOTIOJTHUTEIIbHBIX BOIIPOCOB.

OneHka 3a 3alUTy KypCOBOTO MPOEKTAa BBICTABISETCS MPENOJABATENIMU HAa TUTYJIBHOM
aucte paboThl, B 3aU€THYIO KHIDXKKY M B BEZIOMOCTb, KOTOpasi claeTcs B y4eOHBIH OT/el.

Bonpocs! 6-ro cemectpa k 1-if u 2-ii py0e:knoii arrectauuu gucuuniunsl TCAnY

Bomnpocsl k 1-if py0e:kHOl aTTecTalNH

1. OcHoBHble noHATUSA U onpenenenust TCA.

2. @OyHKIUMM aBTOMAaTU3UPOBAaHHBIX CHCTEM YIPABICHUS M TpeOOBaHUS K HUM:
(MonwurtopuHsr, YnpasieHre. ABTOMAaTHIECKOE yIPABICHHUE).

3. IIpumep - perynsaTop TeMneparypsl.

4. MeTtponoruueckre XxapakTepUCTUKH U3MEPUTENIbHBIX TPUOOPOB U YCTPONCTB.

S. [Tpubops! s u3MepeHus temneparyp. TemnepaTypHble HIKaJIbI.

6. KoHTakTHbIE 1aTUMKK (TEpMONapbl U TEPMOMETPHI COITPOTUBIIEHUS C YHU(PUIIUPOBAHHBIM
BBIXOJIHBIM CUTHaJIOM). TepMucTop.

7. MaHoMeTpHYeCKui Crioco0 U3MEPEHHS TEMIIEPATYPHI.

8. TepMomeTpel, OCHOBaHHBIE HAa PACIIUPEHNUN TBEPIBIX TEI.

9. HekoHTakTHbIE JaTUMKK TEMIEPATYPhl (TMPOMETPHI U3IYUEHUS).

10.  PerynsaTopsl TeMnepaTypsl IpsSMOTo JeHCTBUS.

11.  Ilupomerpuueckue MUJUTMBOJIBTMETPHI. [ToreHumomeTpsl. ABTOMaTHYECKHE
IEKTPUUYECKUE TIOTEHITUOMETPBI.

12. ABTOMaTtWyecKHe OJIIEKTPOHHBIE MOCTOBBIE CXEMBI H3MEPEHHUS TEPMODICKTPUIECKUX
conpotusinenuii (TC) u T.1.

13.  OmpeneneHue TOHATHS «IABJICHHWE», W COOTHOIICHHE MEXIy CIWHUIAMU JaBJICHUS.
Knaccugukarus npubopoB JUIst U3MEPEHUs AABICHHS 110 BUY U3MEPSAEMOTO JaBICHHS.

14.  Kuaccudukauus npubopoB i U3MEPEHUS AaBJIE€HUS 10 IPUHIIUITY JIEHCTBUS.

15.  Knaccudpukanuss MOpYyKHHHBIX OpUOOPOB s H3MEPEHUs JaBICHUS MO0 THILY

YyBCTBUTEIBHOIO »dJeMeHTa. [loHATne «moBepka» pabodero HU3MEpUTENIBHOrO Mpubopa.
Knaccugukarus norpenrHocTei.

Obpaszey bunema k nepsoii pybeldcHol ammecmayuu

I'PO3HEHCKHNM T'OCYJIAPCTBEHHBI HE®TAHON TEXHUYECKU YHUBEPCUTET
NM.AKAJ. M.JI. MWIJIMOHIIIUKOBA



WMHCTUTYT SHEPreTUKH
Hucnununa "TexHuyeckue cpeacTBa aBTOMATH3ANMU M yIIpaBJIeHus "
I'pymima Cemectp
buner Ne 1

1. OcHoBHble noHsATHS U onpeAeneHus TCA.

2. OyHKIIUN aBTOMATU3UPOBAHHBIX CUCTEM YIIPABICHHS U TpeOOBaHMs K HUM: (MOHUTOPHHT,
VYrnpasneHnue. ABTOMaTHYECKOE yIPABIICHUE).

ITognuce npenogasarens

Bomnpocekl ko 2-it py0exxkHo# aTTecTanuun

1. YcTpolicTBO, NpUHLMII AEUCTBUS U 00JacTb NPUMEHEHHsS] NPUOOPOB C YINPYTUMU
YyBCTBUTEIbHBIMH 3JIEMEHTAMHU.

2. TeHnzope3ucropHble  W3MEPUTENBHBIE  MpeoOpa3oBaTeld  CHIBI W JaBJICHUS
(cuousMepuTen, TEH30lMHAMOMETPHI).

3. [TpuGops! s u3meperus ypoBHs. IlomraBkoBbie U OYIKOBBIE YPOBHEMEPHI.

4. I'mapocratuueckue  ypoBHEMEphbl.  YIJbTpa3ByKOBble  ypoBHemephl.  PanapHbie
(MUKPOBOJIHOBBIE) YPOBHEMEDPHI.

S. EmxocTtHbIe ypoBHEMephl. CUrHanusatopsl ypoBHs. M3Mepenue ypoBHs pasaena ¢as.

6. [TpuGops! 11 U3MEpEeHus: pacxoia. DIEKTPOMArHUTHbIE (MAarHUTHO — MHIYKIIMOHHBIE),
YIBTPa3BYKOBBIE PACXOAOMEPBHI.

7. Kopuomnucossle, BUXpeBble (BUXPEAKyCTUUECKUE) PACXOJOMEPBHI.

8. TennoBsie, CKOPOCTHBIE (TYpPOUHHBIE) PACXOJOMEPHI.

9. Pacxonomepsl IOCTOSIHHOTO M IEPEMEHHOI0 IIPUHIINIIA NIEPETajia 1aBICHUS.

10.  JlaTumku KOHTpOJS pacxojia (MOTOKA).

11.  Pacxonmomepsl U J03aTOPHI CHIITYYNX BEILIECTB.

12. T'azoananusatopbl. TepMOKOHIYKTOMETPHUECKUE, TEPMOMArHUTHBIE, TEPMOXUMHUYECKHUE
ra3oaHaju3aTophl.

13.  DnekTpoxuMHUecKHe, OINTUKO-a0COPOIIMOHHBIE, IUTaMEHHO-MOHU3AI[HIOHHbIE
razoaHanuzaropbl. XpoMmarorpadsl. Bmaromeps! (rTHrpoMeTpsl).

14.  Anamuszatopsl xkujakoctu. Konnykromerpsl. pH-MeTpbl. I3MepeHre MyTHOCTH pacTBOPOB.
Hedenomerpsr.

15.  IlnotHomepsl xuakux cpei. Crnekrpockonus. CHeKTOMETpHI.

Obpasey bunema Ko 6mopotl pybedxcHou ammecmayuu

T'POSHEHCKHWI I'OCYJAPCTBEHHBIA HE®TSIHOW TEXHUYECKA YHUBEPCUTET
NM.AKAJL. M. . MW IJIMOHIINKOBA
WNHCTATYT 3HEPreTUKH
Jucuumivza "TexHu4yeckue cpecTBa aBTOMATH3ALMHU U yIIpaBJieHUus"
['pynna Cemectp

buner Ne 12
1. Pacxomomepsl U 103aTOPHI CHIMTYYHX BEIIECTB.

2. TCH30p631/ICTOpHBIC HU3MCPUTCIIBHBIC HpCO6pa3OBaTCJ'II/I CHUJIBI U JaBJICHUA (CI/IJ'IOI/ISMepI/ITCJ'II/I,
TCHSOILI/IHaMOMCTpBI).



[Toanuces mpenoaaBaresns

Bonpocsl k 3auery 6-ro cemectpa aucuunmiauabl TCAnY

1. OcHoBHble noHATUsA U onpeneneHust TCA.

2. @OyHKIUMM aBTOMAaTU3UPOBAaHHBIX CHCTEM YIpaBICHHUS M TpeOOBaHUS K HUM:
(MouuTopuHr, YnpasicHue. ABTOMaTUYECKOE YITPABICHHE).

3. IIpumep - perynarop TeMneparypsl.

4. MeTposoruueckue XapakTepUCTHKN U3MEPUTEIbHBIX TPUOOPOB U YCTPOHCTB.

5. [TpuGops! s u3mMepeHus temneparyp. TemnepaTypHbIe HIKaJIbI.

6. KoHTakTHBIE JaTYMKH (TEpMOIIAPHI K TEPMOMETPHI CONPOTUBICHHS ¢ YHU(PHUIIMPOBAHHBIM
BBIXOJIHBIM CUTHaJIOM). TepmucTop.

7. MaHoMeTprYecKuii criocod U3MEpeHUs: TeMIIEPATYPHI.

8. TepMoMeTprl, OCHOBaHHBIE HAa PACIIMPEHNUN TBEPABIX TEIl.

9. HekoHTakTHBIE JaTUMKU TEMIEPATypbl (IUPOMETPHI U3ITYUECHHUS).

10.  PerynsTopsl TeMnepaTypsl OpsSMOTro JeHCTBUS.

11.  Ilupomerpuueckue MUJUIMBOJIBTMETPHI. [TorenumomeTpsl. ABTOMaTHYECKHE
JNEKTPUYECKUE TIOTEHIIMOMETPBI.

12. ABTOMaTHyecKHe OJIIEKTPOHHBIE MOCTOBBIE CXEMBI HM3MEPEHHUS TEPMODICKTPUUECKUX
conpotusnenuit (TC) u 1.1.

13. OmpeneneHue MOHATUS «IABJICHHE», W COOTHOUICHWE MEXIYy EIWHUIIAMU TaBJICHUS.
Knaccugukarus npubopoB 1 H3MEpEHUs JAaBIeHUs 0 BUAY U3MEPSAEMOTO JaBICHHS.

14.  Knaccudukamus npruOOpoB Uik U3MEPEHUS TaBICHUS 110 PUHIIHUITY JEHCTBHUS.

15. Knaccudpukanuss HOpYyKHHHBIX OpUOOPOB Al H3MEPEHUs JaBJeHUs IO TUIY

YyBCTBUTEIHHOTO dsieMeHTa. [loHsTHe «moBepka» paboyero H3MEPUTEIBHOTO Mpudopa.
Knaccudukanms morpemHocTei.

16.  VYcrpoiicTBO, NpHHOWN JEHCTBHA W 00JacTb TPUMEHEHHS NPUOOPOB C YIPYTHMH
qyBCTBUTEIbHBIMH 3JIEMEHTAMHU.

17. TensopesucropHble  U3MEpPUTENbHbIE  IpeoOpa3oBaTeld  CWJIBI U JaBJIEHUS
(cuou3MepuTeNn, TEH30IMHAMOMETPBI).

18.  Ilpubops! s n3Mepenus ypoHs. [lomiaBkoBbie M OyHKOBBIE YPOBHEMEPHI.

19.  T'mapocratHueckue  ypoBHEMEphl.  YIIbTpPa3BYKOBblE  ypoBHeMephl.  PamapHble
(MMKpPOBOJIHOBBIE) YPOBHEMEPHI.

20.  EmxoctHble ypoBHeMephl. CUTHaNM3aTopsl ypoBHA. M3mepenue ypoBHs pa3zaena das.

21.  IlpuOGopsl anst U3MEPEHUs: pacxoaa. DJIEKTPOMAarHUTHbIE (MATHUTHO — MHIYKIIMOHHEIE),
YJIBTPa3BYKOBBIE PACXOAOMEDBI.

22.  KopuonucoBbie, BUXpPEBbIE (BUXPEAKyCTHIECKNE) PACXOIOMEPHI.

23.  TemnmnoBble, CKOPOCTHBIE (TYpOMHHBIE) PACXOA0MEPHI.

24.  Pacxomomepsl HOCTOSIHHOTO M TIEPEMEHHOTO MTPHUHIIMIIA TTePEeTaaa JaBICHHS.

25. JlaTuuku KOHTpOJIsI pacxoaa (OToKa).

26.  Pacxomomepsl M 103aTOPHI CHIITYYHX BEUIECTB.

27.  T'azoanamu3aTopbl. TepMOKOHAYKTOMETpUYECKHE, TEPMOMArHUTHBIE, TEPMOXUMHUYECKUE
ra30aHaJIn3aTopBlL.

28.  DJEKTpOXHMMHYECKHE, OINTUKO-a0COPOIIMOHHBIE, IJIJaMEHHO-MOHU3ALIMOHHbBIE
razoaHanuzaropbl. Xpomarorpadsl. Bmaromeps! (rTHrpoMeTpsl).

29.  Amnamuzatopsl kxunkoctu. Konaykromerpsl. pH-MeTpbl. I3MepeHre MyTHOCTH pacTBOPOB.
Hedenomerpsr.

30.  IInotHOMeps! xkuakux cpen. Cnexrpockomnusi. CeKTOMETPHI.

Obpasey bunema x 3auemy



I'PO3ZHEHCKMI TOCYJAPCTBEHHbBII HE®TSHOW TEXHUYECKNI YHUBEPCUTET
NM.AKAl. M.JI. MUWJIVIMOHIIINKOBA
WHCTUTYT HEPreTHKU
Jucuuminza "TexHn4yeckne cpeacTBa aBTOMATH3ALUM M YIIPABJICHUS "
['pymnma Cemectp

bunaer Ne 1
1. OcHoBHble noHsATHS U onpeAeneHus TCA.

2. OyHKIIUN aBTOMATU3UPOBAHHBIX CUCTEM YIIPABICHHS U TpeOOoBaHMs K HUM: (MOHUTOPHHT,
VYnpanenue. ABTOMaTUYECKOE yIPABIICHUE).

[Toanuce npenogaBarens [Toanuck 3aBemytromiero kaheapoi

Kpurepun oueHKH 3HAHUH NIPH NIpHeMe 3a4eTa

«3a4TeHO0» - OTBET YETKO BBICTPOEH, PACCKa3bIBAETCS, OOBACHAETCA CyTh pabOThI; aBTOP
MOHMMAET MaTepHuall, IPEKPaCHO B HEM OPUEHTUPYETCS] U OTBEYAET HA BOMNPOCHI; OTPabOTaHbI
npakTudeckue 3aHATuA.  OTMeTKa «3a4eT» BBICTABISIETCS CTYIEHTY, €CIM OTBETHI €r0
COOTBETCTBYIOT, I10 KpallHEW Mepe, KpUTEPUAM yIOBIECTBOPUTEIBHON OLICHKH.

«He 3auTeHno» - PpacCKa3bIBaACTCsA, HO HE 00BsICHAETCS CYTb WX 3a4YUTBIBACTCA; UMCIOTCA OTACJILHBIC
MMpeaACTaBJICHUA 00 Hn3ydyacMOM Marepuajie, HO BCEC, KC OoJbIlIast YacTh HE YCBOCHA, OTBCYACT IIOXO U
HETPaMOTHO; JOKIaAYMK HE MOXET OTBETUTH Ha OOJIBIIMHCTBO BOITPOCOB, HE OTpa6OTaHBI IMPaKTHICCKUC
3aHATHA.

Bonpocs k 1-ii u 2-ii py0eskHoii aTTecTanum /-ro ceMectpa gucuumiunsl TCAnY
Bomnpocsl k 1-if pyOe:kHOl aTTecTAlNH

PeocraTHble (MOTEHIIMOMETPHUECKUE) TATUUKH.

Ten3ope3ncTopHbIe JaTYUKU.

[Tpe3031eKTpUYECcKHEe JaTYUKH.

[IpeoOpa3oBarenu ocHoBaHHbIE Ha 3 dexTe Xoma.

JlaTuuku nonokeHus Bana. [loporoBeie qaTunKH.

BecomsmepurenbHoe 1 103upyrolee 000pyI0BaHuUE.

beckonTakTHble BbIKIMIOUaTenHn (ceHcopsl). LludpoBrie u uHPOpMAIMOHHO-TIUPPOBLIE
naTyuku. MHTeIeKTyanbHblid AaT9uK. ONTOAIEKTPOHHBIE TPE0Opa30BaTEIH.

NoabkowhE

8. WHayKTUBHBIE, €MKOCTHBIE, MarHUTOUYBCTBUTENIbHBIE, ONTUYECKUE U YIbTPa3BYKOBBIE
0OECKOHTAKTHBIEC BBIKITFOUATEIIH.

9. JIFOMMHECIIEHTHBIE JATYUKH.

10. Buneonaryuku.

11.  Temnocueruuku u snexTpocueTyuku. ACKYD.

12. [TokaspiBarome aHamoroBbie W IM(poBbie TPUOOPHL. Peructpupyromue mnpubOOpHL.
be30ymaxcHbIe CaMOTUCIIBI.

13.  JloxkambHBIE MHKPOIIPOIECCOPHBIE peryisaTopel. Ha3zHaueHMEe W XapaKTEPUCTHKH

MUKPOIIPOLCCCOPHBIX PETYIIATOPOB.

Obpaszey dbunema k 1-1i pybesicroti ammecmayuu

I'PO3HEHCKHNM T'OCYJIAPCTBEHHBIM HE®TAHON TEXHUYECKWIA YHUBEPCUTET
HUM.AKAJI. M.JI. MWIJIMOHIIIUKOBA
WNHCTATYT 3HEPreTUKH
Jucuumivza "TexHu4yeckue cpecTBa aBTOMATH3ALMHU U yIIPaBJIeHUus"
I'pynna CemecTtp



Bbuier Ne 12

1.  TlokaspiBaromiue aHAIOroBbie W HUGPOBBIC MPUOOpPHL. Perucrpupymomye mpruOOpPHI.
be30ymakHbIE CAMOTTUCIIBI.

2. BecousmepuTtenbHOE U 103UpYIOIIee 000pyAOBaHUE.

ITognuce npenogasarens
Bonpocsl ko 2-ii py0exxHO# aTTecTanuu

1. NN/ perynupoBanue. 3akoHsl peryauposanus. IIHUM perynupoBanue.

2. Hopwmupyromniue npeoOpa3zoBaTeiu.

3. @OyHKuMOHaNbHbIE 0710KkH. bappepsl uCKpo3auThl. bioku nuraxus.

4 W3mepurenbHble IpeoOpa3oBaTend ToOKa M HampsbkeHusa. TpancdopmaTopsl TOKa.
TpancdopmaTops! HapsHKEHUSI.

5. DNEeKTPUUECKHUE HCIIONHUTENbHBIE MEXaHU3Mbl. DIEKTPOIPUBOJA C Mpeoldpa3oBaTeneM
yacToThl. CepBONPUBOA. DHKOJEPHI.
6. Knaccudukanus snekrpuueckux UM: (1 snexTpoMarHutHele, 2 3I€KTPOABUTATENbHEIE).

[[TaroBeie aBurarenu. J{BUrarean NOCTOSIHHOIO TOKAa. ACUHXPOHHBIE U CHHXPOHHBIE JIBUTATENH.
Vnpapmstomue knanansl. PMUM B cucremax aBTOMATHKM: DJICKTPOMAarHUTHBIE — pedie,
ANEKTPOMATHUTHBIE MyCKATEIN U KOHTAKTOPbI, TEPKOHOBBIE PEJIE U APYTHE.

7. Knaccudukanus snekTpuyeckux pelie no NPUHIIUITY UX AeHCTBUS.
8. [THeBMaTHYECKHE UCTIOIHUTENIbHBIE MeXaHU3MBbI. [103ulInoOHepsl Ha KilanaHax.
9. ['unpaBnuyeckre UCIOTHUTENbHBIE MEXaHU3MBIL.

10.  Koucrpykmun peryiaupyroomux opraHoB. PO kimaccupuuupyroTcsi B 3aBHCHMOCTH OT
PEryIpyeMoro MaTepualbHOro (3HEPreTHUECKOro MOTOKa) - Ha3HAYCHHUE U KJIacCU(pUKaIIUSL.
11.  Oo6miee onucanue u kinaccudukarms [TJIK. ITJIK 3apy6extoro mpoussoactea. Advantech
Taiianb, Schneider Electric, ®panius, Omron, Mitsubishi Electric SInonus, Siemens, Wago,
Beckhoff 'epmanusi.
12.  Kourtpomnepsl, npousBoaumMsie npeanpustusmMu P®. Konrpomrepsr 3A0 «Bonmary,
OBEH, Texon, M3TA, 93AH, DMUKOH u T.x1.
13. Kommnonents! [UIK. IIponieccopusie moaymu [TJIK. Moaymnu BBoa/BbIBO1a aHATIOTOBBIX U
JUCKPETHBIX CUTHAJIOB.
14.  Meronuka BbiOopa ITJIK. Bei6op kitacca koHTposiepa (MOHOOIOUHBIH, MOy IbHBIN, PC-
based, BcTpanBaembiii). CoOTBETCTBHE KOHTpOJLIepa MexIyHapoaHbIM cTaHgapTaM. Hamnume
CTaHJAapPTHBIX CUCTEM IPOTPaMMHUPOBAHUSA U AITOPUTMOB HACTPOWKH NapaMeTpPOB KOHTPOJLIEPA.
Bo3moxkHOCT BU3yanu3aimy scada.
15.  Ilporpammuoe obecnieuenne I1JIK. f3piku nporpammuposanus I1JIK mo cranmapry IEC
61131-3.

Obpasey ounema xo 2-il pybedcHou ammecmayuu

T'PO3HEHCKHNM T'OCYJIAPCTBEHHBI HE®TSIHON TEXHUYECKN YHUBEPCUTET
HUM.AKAJI. M.JI. MWIJIMOHIIIUKOBA
WNHCTATYT 3HEpreTHKH
Jucuumivza "TexHu4yeckue cpecTBa aBTOMATH3ALMHU U yIIPaBJieHUus"
['pynna Cemectp

buier Ne 12

1 Jlatunku nonoxeHus Bayna. [loporoBbie TaTYUKH.

2. DIEKTPOXUMUYECKHE, ONTUKO-a0COPOITMOHHBIC, TIIIAMEHHO-HOHU3AIMOHHBIC
razoaHanuzaropbl. Xpomarorpadsl. Bmaromeps! (rurpomMeTpsl).



IToanuce npenogasarens

Bonpocsl k 3k3ameny 7-ro cemecTpa qaucuuiuinabl TCAnY

1. PeocraTHble (MOTEHIMOMETPUUECKUE) TATUUKH.

2. Tenzope3ucTopHble TaTYUKH.

3. [Tpe3037eKTpUIEeCKHEe JaTIUKH.

4, [IpeobpazoBarenu ocHoBaHHBIE Ha A dekTe Xoa.

S. JlaTunku nosoxenus Bana. [loporosbie natuuku.

6. BecousmepurensHoe U 103Upyroliee 000pya0BaHuE.

7. beckonrakthbeie BbIKIIOUaTeNnu (ceHcopsl). Lludposbie u mHPOpMAMOHHO-IU(PPOBBIE
naTauky. MHTemekTyanbHblil 1aTuuk. ONTo3JIeKTPOHHBIE TPpeo0pa3oBaTey.

8. WHayKTHBHBIE, €MKOCTHBIC, MarHUTOUYBCTBUTEIIbHBIC, ONTUYECKUE U YIbTPa3BYKOBBIE
OECKOHTAKTHbBIE BBIKJIFOUATEIIH.

9. JIFOMMHECIICHTHBIC JaTYHUKH.

10. Buneonaryuku.

11.  Temnnocueruuku u anekrpocueTynku. ACKYD.

12.  Tloka3biBaromiue aHanoroBble U uudpoBsie Tpubopbl. Peructpupyromue mnpudOOpsI.
be30ymaskHbIE CAMOTTUCIIBI.

13.  JlokanbHble MHUKPOMNPOIECCOPHBIE perymsITopbl. Ha3HaueHue U  XapaKTEePUCTUKH
MHUKPOIPOIIECCOPHBIX PETYISTOPOB.

14. [IN]] perynupoBanue. 3akoHbl perynupoBanus. LLIUM perynupoBanue.

15. Hopmupyromue npeodpa3oBaTeii.

16.  dynkuuonHanpHbIe 0JI0KU. bapbepsl nckpo3amuThl. bioku nuTanus.

17. Nsmeputenbable npeoOpa3oBaTeid TOKa MW HampspkeHus. paHchopMmaTopsl TOKa.
TpanchopmaTopbl HANPSKEHHUS.

18. DNeKTpUYECKHe HUCIOJHUTEIbHBIE MEXaHU3Mbl. DJIEKTPONPHUBOJ C TpeodpazoBaTeIemM
yacToThl. CepBONpPUBOA. DHKOJEPHI.

19.  Knaccuduxkanms snekrpudecknx MM: (1 aJekTpoMarHuTHBIC, 2 3JIEKTPOIBUTATEIBHBIE).

[[TaroBble aBUraTeny. J[BUrareanm NOCTOSHHOTO TOKA. ACUHXPOHHBIE U CUHXPOHHbBIE IBUTATEIN.
Vopasnsromue kimamansl. PMM B chcTeMax aBTOMAaTHMKHU: 3JIEKTPOMAarHUTHBIE —pelie,
AJIEKTPOMATHUTHBIE IIyCKATEIN U KOHTAKTOPbI, TEPKOHOBBIE PENIE U APYTHE.

20.  Krnaccugukarus 3JeKTPUIECKUX pelie TI0 MPUHIIAITY WX JeHCTBUS.
21.  IlHeBMaTmyeckue HCIOJHUTEIbHbIE MEXaHU3MbI. [103UIMOHeph] Ha KJIalaHax.
22.  TI'mapaBiamyecKue WCTIOTHHUTEIbHBIE MEXaHU3MBI.

23.  Konctpykuuu peryiaupymoomux opraHoB. PO kiaccuuuupyroTcss B 3aBHCHUMOCTH OT
pPeryIMpyemMoro MaTepuagbHOro (IHEPreTUUECKOro MOTOKa) - Ha3HAYEHUE U KJIacCU(pUKALIUSL.

24.  Oo6uee onucanue u knaccudukanms [IJIK. TIJIK 3apy6exnoro npoussojactsa. Advantech
TaiiBanb, Schneider Electric, ®paunrus, Omron, Mitsubishi Electric Smonwus, Siemens, Wago,
Beckhoff I'epmanusi.

25.  Konrtpomrepsl, npousBogaumbeie npeanpustusmu P®. Konrpomrepsr 3A0 «Bommary,
OBEH, Texon, M3TA, 93AH, DMUKOH u T.x1.

26. Komnonents! [VIK. TIponieccopusie moaynu [1JIK. Moaynu BBoJja/BbIBO1a aHATIOTOBBIX U
JUCKPETHBIX CUTHAJIOB.

27. Meroauka Beioopa I[1JIK. Berbop kmacca konTposuiepa (MOHOOIOYHBINH, MOXYIbHBIN, PC-
based, BcTpanBaemblii). COOTBETCTBHE KOHTpOJLIepa MexIyHapoIHbIM cTaHgapTaM. Hamnuwme
CTaHJAapPTHBIX CUCTEM IPOTPaMMHUPOBAHUS U AJITOPUTMOB HACTPOMKH MapaMeTpoB KOHTPOJIEpA.
Bo3moxkHOCTB BH3yanu3amuy scada.

28.  Ilporpammuoe obecnieuenne [TJIK. S3prku nmporpammuposanus [1JIK mo crarmapry IEC
61131-3.



Obpasey bunema Kk 3K3aMeHy

T'PO3HEHCKUI T'OCYJIAPCTBEHHBI HE®TSIHOW TEXHUYECKW YHUBEPCUTET
NM.AKAJI. M.JI. MUWIJIMOHIIIUKOBA
WMHCTUTYT SHEPreTUKH
HMucnunnuna "TexHu4yeckue cpeacTBa aBTOMATH3AUMU M yIIPpaBJIeHUs"
I'pynma Cemectp

buier Ne 1
1. OcHoBHble noHATHA U onpeaeneHus TCA.

2. OYHKIMY aBTOMAaTU3UPOBAHHBIX CUCTEM YIpaBlieHUs U TpeboBaHus K HUM: (MOHUTOPUHT,
Ynpasnenue. ABTOMaTHYECKOE yIIpaBJICHUE).

[Toanuce npenogaBarens [Toanucek 3aBenyromiero kadeapoi

Kpurepun oneHKH 3HAHUI TP NPUEMe IK3aMeHAa

OueHka «OTJIMYHO)» BBICTABIISIETCS MPU YCIOBUU BBIIIOJIHEHHUS BCEX MPAKTUYECKUX 3aJlaHUH U
MPAaBHJIBHOTO OTBETA CTYJIEHTA HE MeHee ueM 85% Ha SK3aMEHAI[MOHHBIE BOIIPOCHI;

OuneHka «X0pouo» BBICTABIIAECTCS MPHU YCIOBUHU BBIIIOJIHEHUS BCEX MPAKTUUYECKUX 3aJlaHUI U
MPaBHJIBHOTO OTBETA CTyJieHTa HEe MeHee ueM 70% Ha sK3aMeHaIlMOHHBIE BOTIPOCHI;

OueHkKa «y10BJEeTBOPHUTEJbHO» BBICTABISECTCS MPHU YCIOBUHU BBINOJHEHUS TPAKTUUECKUX
3/IaHAH M MPABUIILHOTO OTBETA CTy/JeHTa HE MeHee 4yeM 51% Ha sK3aMeHaAIMOHHBIE BOIIPOCHI;
OuneHka «HeyJA0BJIETBOPHUTEJIbHO) BBICTABJISIETC  IPU  YCIOBUU  HEBBINOJHEHUS
MPaKTUYECKUX 3aJlaHUl M HEMPaBWIBHOTO OTBETa CTy/leHTa MeHee 4eM Ha 50% TecTOBBIX
3aJlaHUH.



Ilpunoswcenue 1
KOMILIEKT 3AJAHUM 151 BBIMTOJHEHUA NPAKTUYECKHUX PABOT

3ananus 3a 6 ceMecTp AMCUMIJIMHBI:
3apanue Nel. M3ydeHne NpuHIMIIOB U3BMEPEHUN B aBTOMAaTUUECKOM PEKUME

L{ens paboThI
W3y4uTh NPUHIMITB pa0OThI, TEXHHYECKHUE XaPAKTEPUCTUKH U CXEMbI TIOIKITFOUCHUS
JaTYNKOB, UCTIONB3YEMBIX Ha y4eOHOM cTeHe. M3yunTh MpUHIUI paOOThI, OCHOBEI
KOH(UTYPUPOBAHUS ¥ TEXHUYECKHE XapaKTEPUCTHKU HOPMHUPYIOIINX TPeoOpa3oBaTeei,
UCTIOJIb3yEeMBIX Ha y4eOHOM CTCH/IE.

[Tnan paboTsI

1. W3yunth npuHIMI paOOThI, HA3HAYCHUE M TEXHUYECKHE XapaKTCPUCTHKH TaTYHKOB,
CXEMBI UX MMOJKIIOYCHHS, & TAK)KE OCHOBHBIC Y3JIbI 1 BO3MOXKHOCTH CTEH/IA.

2. W3yunts npuHOMO ~ pabOThl, OCHOBBI KOH(DUTYPUPOBAHUS M  TCXHHYCCKUE
XapaKTePUCTHKA HOPMUPYIOLIUX MPeoOpa3oBaTelieil, HCI0JIb3yeMbIX Ha CTCH/IC.

3. W3yunth OCHOBBI pabOTHI ¢ IporpaMMHbIM obecrieuennem DelaProfi.

4, B naboparopuu:

- IPOMTHU TECTUPOBAHUE 110 TEOPETUYECKON YaCTH;

- B aBTOMAaTU3UPOBAHHOM PEXHUME CHATb U IOCTPOUTH SKCIEPUMEHTAIBHBIE CTATHYECKUE
XapaKTEPUCTUKU U3y4aeMBbIX JATUYNKOB;

- B aBTOMAaTU3MPOBAaHHOM pEXHUME CHATb M IIOCTPOUTH IEPENATOYHBIE XAPAKTEPUCTUKU
HOPMUPYIOLIET0 MpeoOpa3zoBaTes.

- IPOAHAIM3UPOBATh [OJYUEHHbIE PE3YIbTaThl, CPOPMYIUPOBATH BHIBOJIBI.

KOHTpOJ'IBHBIe BOIIPOCHI

1. Kakue natuvkum u mpuOopbl, BXOASIIME B COCTaB JIaOOPaTOPHOIO CTEHAA MOXKHO
UCIIOJIb30BaTh COBMECTHO ¢ ipeoOpaszoBateneM KoutpAst HIICU — YHT?

2. KaxoBbl 0cHOBHBIE pekUMBbI paboThI ipeodpaszosarenss KontpAst HIICU — YHT?

3. Kakune yauduunpoBaHHble BEIXOJHBIE CUTHANBI UMeeTpeoOpasoBarens HIICHU — YHT?
4. KaxoBa nocnenoBatenbHOCTh KOH(pUrypupoBanus npeodpaszosarens KontpAst HIICU
— YHT?

S. KaxoBbl npuHIUIBI 1€WCTBUS U KOHCTPYKTUBHBIE OCOOCHHOCTH JIEUTENS HAIPSHKEHUN?
6. KakoBbI NpUHIMIIBI IEHCTBHS M KOHCTPYKTUBHBIE OCOOCHHOCTH HHTETPATIBHOIO JaTYNKa
HaNpsHKEHU?

7. KakoBbl OCHOBHBIE NOTPEIIHOCTH €CTh y NAaTYMKOB TOKA U HANPSIKEHUS, KAKOBBI HX
INPUYUHBI U TyTU CHUOKEHUS?

8. KakuMu TeXHMYECKMMM XapaKTePUCTUKAaMHU JTOJDKHBI 00JIafaTh JATYMKHM HampsHKEHUS
JUISl CHUKEHUS TOTPENTHOCTEN U3MEPEHUS?

9. OnummMre Ha3HaYEHHUE HIEMEHTOB CTEH/IA U MOPSIIOK TPOBEIEHUS IKCIIEPUMEHTOB?

10.  KakoB mopsiok popMHUpOBaHHS BXOIHOTO BO3aeHcTBHS B mporpamme DelaProfi?

3ananue Ne2 OnpenesieHHe CHTHAJIOB B THIOBBIX (PYHKIIMOHAJIBHBIX Y3/1aX TEXHUKH
aBTOMATH3ALUH

Llens paboThI
1. OnpeenuTh ONMBITHBIM ITyTEM OCHOBHBIE JaHHbIC (CHTHATM3UpYyeMast BETMYMHA, HOCUTEIh
uHpopManuu, UHHOPMAIIMOHHBII TapaMeTp, BU CUTHANIA) 00 UCIOIb3yEMBIX B CTEH/IE
(GyHKIIMOHATIBHBIX Yy3JaX.



2. OCHOBHBIE€ TEOPETUUECKHUE CBEACHUSI.

[Tnan paboTs
1. OnpenenuTh ONMBITHBIM ITyTEM OCHOBHBIC ITaHHBIE 00 YKa3aHHBIX HIXKE (WIH
npeiaraéMbIxX 10 BEIOOPY mpenoaaBaresns) GyHKIMOHATBHBIX y3iax (Tabm. 4.1.).

Tabnuua 4.1.
®yHkImoHanpHbld | CuUrHanuzupyemas Hocurens Nudopmanuonnsiii | Bug curnana
y3eln BEJIMYMHA nHpOopManuu rnapameTp
TemneparypHbIi
JATYHUK

Jatuuk yria

2. CpaBHI/ITL PE3YyIbTaThl, ITIOJTYYCHHBIC ITPU BBINTOJHCHWHU 3aJaHH ITYHKTA l.c JaHHBIMH,
0T06pa)KeHHBIMI/I B JOKYMCHTAallUH.

3aganue Ne 3. PasoMKHyTOE M 3aMKHYTO€ yIIpaBJIeHHE

Lenv pabomul.
O3HaKOMUTBHCA C MIPUHIIUMIIOM JACHCTBUS CUCTEM aBTOMaTtuudeckoro ympasieHus (CAY)
Pa30MKHYTOTO ¥ 3aMKHYTOT'O THIIA.

Ilnan pabomei.
1. Pa3paborats cxemy, B KOTOpOH aHAJIOTOBBINM CUTHAJ IaATYMKA TEMIIEpaTyphI IPeoOpa3yeTcs B
CUTHAJI, KOTOPBIH MPU JOMYCTUMBIX 3HAUCHUSIX TeMIEepaTypbl uMeeT 3HaueHue 0, a npu
MPEBBIICHUH TeMIIepaTypsl 3Hauenue “1” (puc. 9.3.).

2. JIOOTHHATE CXEMY TaKUM 00pa3oM, 4TOOBI HAarpeB aBTOMATUYECKH OTKITIOYAJICS MITH
YMEHBIIAJICS MTPHU JOCTHXKEHUH BEpXHEH IpeenbHoi Temneparypbl. OOpaTHYIO CBSI3b
OCYILECTBUTH C MOMOIIbI0 TpaH3ucTopa VT 1, 11bo ¢ momoursio pene K2 (puc. 9.4.).

3. [IpeacraBuTh cxemy MOTOKA CUTHAJIOB B O0OMX CITy4asix.

Jl1s yckopeHusl IpOTEKAOIUX MTPOLIECCOB B CXEME PEKOMEHAYETCSl HarpeBaTeIbHbIN 3JIEMEHT
EK Britouats Munys pesuctop R1.

MeTtonuyeckue yka3aHus 110 BBIIOJIHEHUIO JJAOOPaTOPHBIX padboT Ha cTeHe - «OCHOBBI
ABTOMaTH3ALIM.

3aganue Ne4. Onronapa

Llens paboThI
W3yunTh NPUHINT IEHCTBHS ONTOMAPHI M €€ IPUMEHEHHE B CXeMaX aBTOMATHKHU.
OCHOBHBIE TEOPETUUECKUE CBEJICHHS.

[Tnan paboTs

1. UccnenoBath B paboTe onronapy Kak rajJbBaHUYeCcKyI0 pa3Bs3Ky (puc. 13.1.).

2. PaspabotaiiTe cucrteMy, B KOTOPOH 3JEKTPOJBUTATENb  BKJIIOYACTCA MPH JIOCTHKEHUU
npenenbHOH TemmepaTyphl. [Ipu 3ToM nofkKHA OTCYTCTBOBaTh 3JEKTPUYECKAsl CBSI3b MEXIY
00BEKTOM YIpaBIeHUs (AJIEKTPOABUraTeNlb) U U3MEPUTENbHBIM ycTpoiicTBOM. [lpu paspaboTke
UCTONB3yiTe TpaH3ucTopbl VT1 - mius BirodeHus jammbl, VT2 - i BKIFOYCHHS JBHUTATEIIS,
kommaparopbl CAl u CA2, hoTtope3ncTopsl.




3aganue NeS. OnpenesieHne NOTEHIHAJIOB (PYHKIIHOHAJIBHBIX Y3J10B
(MccnenoBanne xapakTepUCTUK U CXEM COeIMHEHUsI PeocTaTHBIX JaTYUKOB)

Llens paboTHI.
W3y4uTh MPUHIIMI JEHCTBHUS M XapaKTEPUCTUKU JATYUKOB YIIIOB, JATYUKOB TEMIIEPATyPhI U
($hOTOIaTIYNKOB.

OcCHOBHBIE TECOPCTUUCCKHUEC CBECACHUA.

[Tnan pa®oThI.

l. CHATP W TOCTPOUTH 3aBUCUMOCTH BBIXOJHOrO Hampspkenus Y (matumka yria) oT yria
nosopota U = (@), (puc. 3.4).

2. CHATB ¥ TOCTPOUTH 3aBUCcUMOCTh R = f(Pucm.os.), puc.5.5.).

3. CHATB ¥ OCTPOUTH 3aBUCHUMOCTh Rm = f(t), anst [BYX 3HAYEHMIT MOIIIHOCTH HATPEBATEIBLHOTO
aNeMeHTa, (puc. 3.6).

4. 1ns uccnenpyemoro tepmuctopa (CT1-17) R=4x3 npu T =293°K,a=-(4,2 ... 7)%/ °C, B =
(3600 — 6000K) moctpoiite 3aBucumocth Rt = f(t°C).

5. Ucnonb3ys nannbie 3.1.4. moctpoiite 3aBucumocts t T = f(t) asst HarpeBaTeIbHOTO JIEMEHTA.

3ananmne Ne6. 3yueHne 1aTYMKOB TOKA M HANIPSIZKEHHU S

[Tnan paGoThI:

1. 3yunts npuHUMI pabOThI, HA3HAYEHHE U TEXHUYECKHUE XapaKTEPUCTUKHU JAATUYMKOB TOKA U
HANIPSDKEHUS, CXEMBI UX MOJKIIOYEHHS], & TAKXKE OCHOBHBIE Y3JIbl U BO3MOKHOCTH
1ab0paTOPHOTO CTEH/IA.

2. Ha crenpe:

- IPOMTHU TECTUPOBAHME 110 TEOPETUUECKON YaCTH;

- CHATB U TIOCTPOUTH SKCIIEPUMEHTAJIBHBIE CTATUYECKUE XapAKTEPUCTUKH JaTUNKOB TOKA;

- CHSITh U TIOCTPOUTH SKCIIEPUMEHTANIbHBIE CTATUUECKHUE XapaKTEPUCTUKH JATYUKOB HANIPSKECHMUS;
- IPOAHAIN3UPOBATH MOJyYEHHbIE Pe3yIbTaThl, CHOPMYIUPOBAThH BHIBOJIBI,

- BBIIIOJIHUTH OTYET O MPOJIETaHHON padoTe.

OT4er JOKEH ColepiKaTh:

1) HauMeHOBaHUE U 1eJIb PAOOTHI;

2) OCHOBHBIE TEXHUYECKHE XaPAKTEPUCTUKH U3YJaeMbIX JaTIHKOB;

3) sKcrepUMEHTaIbHBIE JJaHHbIE, pacuéTHBIC 3HAYCHUS TpeOyeMbIX MapaMeTpoB U IpauKoB IO
Ka)XJIOMY H3 IIPOBEJICHHBIX IKCTICPUMEHTOB;

4) aHanM3 MOJYYEHHBIX SKCIEPUMEHTAJbHBIX JAHHBIX, CPaBHEHHE IOJyYEHHBIX IaHHBIX C
MaCIIOPTHBIMH, BBIBO/IBI.

KoHTpoiibHBIE BOTPOCHI

1. KakoBbl mpUHIUIBI I€HCTBUA M KOHCTPYKTUBHBIE OCOOCHHOCTH H3MEPHUTEIHLHOIO TOKOBOTO
HIYHTA U JEIUTENS HapsSKeHUH.

2. KakoBbl NPHUHLMIBI JEHCTBUS M KOHCTPYKTUBHBIE OCOOCHHOCTH TpaHchopMmaTropa TOKa U
TpaHcpopmaTopa HarpsKEHHUS.

3. KakoBbl NPUHLIHUIIBI AEUCTBHUS U KOHCTPYKTHUBHBIE OCOOCHHOCTH MHTETPAJIbHBIX JaTYUKOB TOKA
U HaNpsOKEHUS.



4. Kakue OCHOBHBIE MOTPEIIHOCTH €CTh Y AaTYUKOB TOKA U HAMPSKEHUS, KAKOBBI UX MIPUYUHBI U
IIYTU CHUKECHUS.

5. KakuMm# TEeXHUYECKUMHU XapPaKTEPUCTUKAMHU JOKHBI 00JIafaTh JATYMKH TOKA JUISl CHUKCHUS
MOTPEUIHOCTEN U3MEPEHUSI.

6. KakuMy TEXHHUYECKMMH XapaKTEPUCTUKAMU JIOJDKHBI OOJA/aTh MATYUKH HATPSHKESHUS IS
CHIKEHUS MOTPELIHOCTEN U3MEPEHUS.

7. OnuumTe MOPSAOK MPOBEACHUS SKCIIEPUMEHTOB, Ha3HAYEHUE DJIEMEHTOB CTEHAA U MEpPbI
MPEIOCTOPOKHOCTU U PabOTe CAATUNKAMH.

8. Kakme w3 pacCMOTPEHHBIX JATYUKOB OONAMAIOT HAWIYYIIUMU  TEXHUYCCKUMH
XapaKTEePUCTUKAMU U I1I0YEMY.

3ananue Ne7. M3ydyeHue JaTYMKOB MAarHUTHOTO MOJIS

[Iporpamma paboThI

a) M3yunth npuHIMn paboOThl, Ha3HAYECHUE W TEXHUYECKHUE XaPAKTEPUCTHUKUA JATYMKOB
MAarHMTHOTO ITIOJIS, CXEMbI MX ITOJKJIFOUCHHUS, a TAK)KE OCHOBHBIC BO3MOXKHOCTH CTCH/A.

0) Ha crenne:

- MPONTHU TECTUPOBAHKE 110 TEOPETUUECKON YACTH;

- CHSITh SKCIIEPUMEHTAJIbHBIE U IOCTPOUTH TEOPETUUECKHE XaPAaKTEPUCTUKH aHAJIOTOBOTO IaTUMKa
Xomna;

- CHSITh DKCIIEPUMEHTAILHBIE U IOCTPOUTH OCHOBHBIC Y3JIbI M TEOPETHUECKUE

XapaKTEPUCTUKH aHAJIOTOBOI'0 MarHUTOPE3UCTOPA;

- JUIA JMCKPETHOTO JaT4yhka XoJUla SKCICPUMEHTAIBHO PAacCMOTPETh paboTy B pexUMeE
M3MEHEHUS PACCTOSHMS MEX1Y TOPLIOM JaTUrKa U BO3AEHCTBYIOUIUM 3ieMeHTOM BJ;

- JUISl TUCKPETHOTO MAarHUTOPE3UCTOpPa 3KCICPUMEHTAIBHO pPAacCMOTPETh PadOTy peXHME
M3MEHEHUS PACCTOSIHUS MEX1Yy TOPLOM AaTuuka u BO;

- JUTsl TEPKOHA SKCIIEPUMEHTAIBHO PACCMOTPETh PA0OTY B PeIKUME U3MCHECHHSI PACCTOSTHHS MEXKTY
TOPLIOM JaTuuka u BJ;

- TIO pe3yibTaTaM dKCIEPUMEHTOB OINPEACIIUTh CPEHEE KBAAPATUUECKOE OTKIOHEHHUE CITy4yaHOM
MOTPEUTHOCTH O U TUCTEPE3UC I'ePKOHA, TUCKPETHBIX JaTUUKa X0Jljla MAarHUTOPE3UCTOPA;

- 0 pe3yJbTaTaM »3KCIIEPUMEHTOB OMPEACIUTh JUHEWHOCTh CTATHUUYECKH XapaKTEPUCTHK,
AHAJOTOBBIX JaTYMKa XO0JJIa U MAarHUTOPE3UCTOPA;

- MPOaHAIM3UPOBATh TIOJyUYE€HHBIE PE3YJIBTATHI, CHOPMYITUPOBATH BHIBOIBI;

- BBITIOJTHUTH OTYET O MPOJIETaHHOHN padoTe.

OTt4er JOmKEH CONepIKaTh:

a) HAaMMEHOBAaHUE U LIeJb padOTHI;

0) OCHOBHBIE TEXHUYECKHE XaPAKTEPUCTUKU U3y4aeMbIX JaTUHKOB;

B) 3KCIIEpUMEHTAJIbHbIE JaHHbIE, paCUETHBIE 3HAUEHUS TPeOyEeMbIX MapaMeTpoB U rpa@HUKOB 1O
KaKJOMY U3 IIPOBEACHHBIX SKCIIEPUMEHTOB;

I) aHaju3 MOJYyYEHHBIX SKCIEPUMEHTAIbHBIX JaHHBIX, CPABHEHHE IOJYYEHHBIX JAHHBIX C
NaCTIOPTHBIMU, BBIBO/IBI.

KoHTposibHBIE BOTPOCHI

1. KakoB nipunHIum paboTel repKOHA, OCHOBHBIE TTPEUMYIIECTBA U HEJOCTATKU TAaKUX JATYHKOB.

2 KakoB mpuHIUI paOOTHl JaTYMKOB XOJUIa, OCHOBHBIE MPEUMYIIECTBA U HEJOCTATKUA TaKUX
TATYNKOB.

3. KakoB npuHIun paboTel MAarHUTOPE3UCTOPOB, OCHOBHEIE MPEUMYIIIECTBA U HEAOCTATKU TaKUX
TATYNKOB.

4 OnumuTe O0IIYI0 CTPYKTYPY JaTYMKOB MAarHUTHOTO TIOJIS.

5. HazoBuTe Anana3oHbl U3MEPEHUSI MATHUTHBIX MOJIEH JATYMKOB X0JUJIa U MATHUTOPE3UCTOPOB.



6. KakoBa npeamnourutensHas 0671acTh MPUMEHEHUST KQXI0TO U3 TaTYUKOB, MIPEICTABICHHBIX B
nabopaTopHoi pabote?

7. HazoBHUTE OCHOBHBIE AJIEMEHTHI CTE€H 12, HEOOXOAMMBIE ITPU MPOBEICHNY JTA00PATOPHOM pabOTHI
0 U3YYEHHIO JATYNKOB TEMIIEPATYPHI.

8 OnummTe NopsI0K MPOBEICHUS JTA00PATOPHOU PabOTHI.

3aganue Ne§. Hacrpoiika u kondurypuposanue I[IN/] peryisropa OBEH TPM210.

Copneprxanue pabOThI

1. M3yyuTh BO3MOKHOCTU U OCOOCHHOCTH JTAOOPATOPHOTO KOMILIEKCA.

2. M3yuuts Ha3HaueHHe, TexHuueckue xapakrepuctuku [N /I-perynstopa OBEH TPM210.

3. U3yuuts npuniumnel koHpurypuposanus [TU/[-perymnsatopa.

4. ]Jloma, mpu MOATOTOBKE K paboTe, BBIOIHUTH CIIEAYIOIIee:

- U3yYUTh OCHOBHBIE BO3MOXKHOCTHU IporpaMMHoi cpenbl « TPM2xx Konduryparopy;

- COCTaBUTH IOCIIEIOBATEIBLHOCT, B KOTOPOH Oyner mpoBoauThcs KoHpurypuposanue [TN]I-
perymisTopa.

Ha crenne:

- IPOWTHU TECTUPOBAHKE MO (YHKIMOHAIBHBIM BO3MOXKHOCTSIM, pEKAMaM pabOThI M MPUHIIATIAM
koHurypupoBanus [11J[-perynsropa OBEH TPM210;

- ocBouTh mnporpammuyio cpexy «TPM2xx Konduryparop» mns xondurypuposanus I11/]-
peryiaTopos cepun TPM;

- ckoH(purypuposath [ ][-peryisTop B COOTBETCTBUH C BBIITAHHBIM 33JIaHUEM;

- MPOBECTU IKCIIEPUMEHTAILHBIE UCCIIEIOBAaHMS 3aJaHHBIX BapUAHTOB pexkuMoB padots [TN]1-
perynstopa (peryJupoBaHue IO JIBYXIIO3ULUOHHOMY 3akoHy wiu 1o [11/]-3akony);

- IPOBEPUTH IPABUIILHOCTD BBIIIOJHEHUS TOCTABICHHOM 3a1a4u;

- IPOBECTU 00PabOTKY AKCIIEPUMEHTAIBHBIX JaHHBIX, IOATOTOBUTH OTUET U ClI€TaTh BBIBOBI 1O
pabore.

OTuer KOMKEH CONEepKaTh:
a) 1eJ1b padoThI;
0) yclIOBUSI TMOCTaBJICHHOW 3aJayd MO BapUaHTy JBYXMO3MLMOHHOTO PEryisropa, TaOiuily
AKCIIEPUMEHTAJIbHBIX JIAHHBIX, XapaKTEPUCTHKY MEPEXOJAHOI0 MPOIECCa U OLEHKY MOTYyYEHHBIX
nokasaresei paboThl TEMIIEPaTypHOTO KOHTPOJLIEPA;
B) TO ke, HO Juist [T /-perynsiTopa;
T') BBIBOJIBI 110 padoTe.
KoHTponbHbIE BOIIPOCHI
1) Kakoli BbIX0 KOHTpOJIEpa Ha3bIBA€TCSl CUTHAIBHBIM U KaK 3a/1aTh PEKUM €0 padoThI?
2) 3aueM BBOJUTCS TUCTEPE3UC B PEIKUME BYXIO3UIIMOHHOTO PETyIUpOBaHMs?
3) Kak Bnusier yBenuuenne Tu Ha XapakTep MmepexoIHoTo mpoiecca?
4) Kak ocymectpisercss uaunuanuzauus [ 1M ][-perynstopa?
5) Kak Bnusier yBenuuenne Tu Ha XxapakTep MepexoHOro mnporecca?
6) Uto obecrieunBaeT nuddhepeHnnanbHas CoCcTapsonas?
7) KakoBbl 0ocoOeHHOCTH paboThl KOHTPOJIEPA B PEKUME «ABTOHACTPOIKa»?
8) Kak skcriepMeHTaIbHO CHUMAIOTCS IEPEXO0JIHBIE XapaKTEPUCTUKU KOHTpoJuiepa?

3apanue Ne 9. PaGora ¢ mpubopom oBeH TPM210 6e3 ncnosib3oBaHUsI KOMITBIOTEPA 110
HacCTpPOWKE TEMIIEPATyphl IMYJISATOPA NEYH.

Llens paboThI
N3yunTe Ha3HaYeHWEe, YCTPOWCTBO M NPOrpaMMHpoBaHME oaHOKaHanbHOro I[IM/[-perynsTopa
OBEH TPM210.



YKka3aHus 10 MPOBEACHUIO IKCIIEPUMEHTA

1. CoenunuTe annaparypy B COOTBETCTBUH C AJIECKTPUUYECKON CXEMOM COEIMHEHUM (CM. pUCYHOK
U Ta0JIHILy).

2. C nmoMoIpo TyMOJIepoB 0JIOKA JNEKTPHUUECKON MEYN CONMPOTUBIICHUS! YCTAHOBUTE MOIIHOCTh
neuu 1,8 BT, OTKIIIOUMTE BEHTHIISTOP.

3. BxirounTe OJ10KH, HCTIONB3YIOIIUECS B SKCIIEPUMEHTE.

4. C moMoIIbI0 KHOTIOK M MHAUKATOPOB NepeaHel manenu npuoopa TPM210 3anporpammupyiite
tun Tepmoconporusiienus neun: TCM (50M). 3aecs u panee ucnoiab3yite «PykoBoJCTBO 1O
skcrryatanuu usmepurens [ I -perynstopa TPM210».

5. 3apaiite Tun pexxuma peryaupoanus: [IN][-perynupoBanue.

6. 3anyctute nporecc apTonactpoiiku [T J[-perynsatopa, Jloxaurech ee okoHuanus (5 — 7 MUH).
7. C moMompi0 KHOMOK M MHIMKATOpOB NepeaHell nmanenu npudopa TPM210 usmenure ero
napameTpbl ¥ ONPEECIUTE UX BIUSIHHUE HA IPOLIECC PEryJIUPOBAHUS.

8. Ilo oxoHuaHuu 3xcnepuMenTa oTkiIounTe Boikiatoyareau «CETb» ucnonb3yempix 06J10KOB.

Coneprkanue oTyeTa

1. HaumeHoBaHue U 11es1b PabOTHI.

2. Omnwucanue TPM210 (Ha3HaueHHe, YCTPOMCTBO, NPUHLUUI pabOThl M TEXHUYECKUE
XapaKTEPUCTHKH).

3. Ommcanue nporpaMMUpOBaHUS 0€3 HCIOIB30BaHUS KOMIbIOTEpa (TOCIIEA0BATEILHOCTh
IPOTrpaMMUPOBAHMUS).

4. BeIBOIBI.

3aganue Nel). AmHanoroBoe M3MEpeHHE TEMIIEpATyphl U MpeoOpa3oBaHUE PE3YJIbTATOB
U3MEpeHus B LU(PPOBOIM CUTHAI

N3yunth MeTo1bl MpeoOpa3oBaHKs AaHAJIOTOBOIO CUTHAJIA B IIU(POBOI CUTHAJL.

[Tnan pa®oThL.

1. Onpenenuts TEMOEPATYPY € MOMOILBIO aHAJIOTOBOT'O AaTUYUKA TEMIIEPATYPHL.

2. [IpouzBenurte mpeoOpa3oBaHUE BBHIXOJIHOTO CUTHAJIA JaTYMKa B IIU(POBON CUTHAI, COCAUHUB
BBIXOJI cXeMHbI ¢ Bxomom ALIIL.

3. IIpeacraBpTe B BUJI€ TAOIUIBI B3AUMOCBSI3h ITOKa3aHUH 2JIEMEHTA MHIUKAIIUH, KOJIMPOBAHHOTO

JBOMYHBIM KOJIOM BbIxogHOTO curHaina ALIII u 3nHauenns temneparypsr t°C.
4. BoIBoABI IO PE3YIIBTATY.

3aganue Ne 11. M3yueHune mpOMBIIITIEHHBIX JATYNKOB 1aBICHMUSL.

[Topsinok BeIMONMHEHUS PaOOTHI
1. BHUMaTenbHO N3YYNUTE AAHHBIE METOAMUYECKNE YKA3aHUS U TIOJrOTOBBTE OTBETHI Ha
KOHTPOJIBHBIE BOIIPOCHI.

2. BeikmrounTte CUCTEMY U BBITAHUTE BUJIKY U3 PO3CTKH.
3. OcymmuTe cucteMy 4epes 3allOpHBIN KpaH.
4. YcTaHoBure AaTYUK JaBJICHUS Ha BBIXOJC HACOCA U IMOAKIIIOYUTE €0 K 3JICKTPOIIUTAHUTIO

(pucyHok 4).
5. Hamonuure crucreMy BOJOM.

6. 3amycTUTe MPOTPAaMMY M OTKPOUTE MEHIO «Setup.
7. YcranoBute K03pduieHt paBHeiM 0,4, oTkiioHeHHEe paBHBIM O (pPUCYHOK 5).



8. [IpoBenute U3MepeHus AaBICHUS IPU PA3JIMYHBIX 3HAUCHUSIX HAIMPSDHKEHUs, T01aBaeMOro Ha
Hacoc.
9. 3anonHUTE TAOIHILY.

Hanpspokenue, B Jasnenwue, I1a

N

KoHTpoJibHBIE BOIIPOCHI

1. Kakue cpeacTa u3MepeHui UCIOIb3YIOTCA 111 U3MEPEHUS JJaBJICHUS ?

2. Kakue yyBCTBUTEIBHBIC 3JIEMEHTHI UCIIOJIb3YIOTCSl B KOHCTPYKIIUU CPEICTB U3MEPEHUS
NaBJICHUS?

3. O0bscHUTE TPUHLIUIT ACUCTBUS PE3UCTUBHBIX JaTYMKOB JaBIHUS.

3amanusi 3a 7 ceMecTp TUCHUIIMHBI:

3ananme Nel. Mzyyenue natunka OCBEILIEHHOCTH

Lens paboTsI

1. M3yunTe NpUHLKIN JAEUCTBUS, HA3HAYCHHE M TEXHUYECKUE XapaAKTEPUCTUKU
ONTUYECKOI0 JATYMKA OCBEILEHHOCTH, CXEMY ITOAKIOYECHUS.

2. O3HAaKOMHUTBCSA C METOJIaMU M3y4YEHHUS! HEJIUMHEHHBIX JaTYUKOB M ONpEIENICHUs
TOYHOCTH NPeoOpa30BaHUs OCBELUIEHHOCTH B HAINIPSDKEHUE.

3. CpaBHUTBH 3KCIEPUMEHTAJIbHBIE XapPAKTEPUCTHUKU C TEOPETUUYECKUMH U OLIEHUTH
MOTPELIHOCTH.

[Tporpamma paboThI

1. M3yuuth npuHIMO pabOThl, HAa3HAUYEHHWE U TEXHUYECKHE XapaKTePUCTHKU JaTYMKa
OCBCIIIEHHOCTH, CXEMYy €ro TOIKIIOYCHHS, a TaKKe OCHOBHBIC Y3JIBI U BO3MOXXHOCTH
1abOpaTOPHOTO CTEH/IA.

2. B naGoparopuu:

- IPOWTH TECTUPOBAHHME MO TEOPETUUECKOI YaCTH;

- CHAITh DKCHEPHMEHTAIbHbIE M TOCTPOUTH TEOPETHUECKUE XapAKTEPUCTUKU IaTUHKA
OCBEIIEHHOCTH;

- IPOAHAIN3MPOBATH TIOJTyYEHHBIE PE3YJILTATHI, CHOPMYIMPOBATH BHIBOJIB;

- BBHINIOJIHATE OTYET O MPOJIETaHHON paboTe.

TpeboBaHus K OTUETY

OTY€T NOMKEH CONEPKATh:

a) HaUMEHOBaHME U 11eJIb PadoThI,

0) OCHOBHBIE TEXHUYECKHE XaPAKTEPUCTUKH U3YJaeMbIX JaTYHKOB;

B) KCIIEPUMEHTAJIbHBIE JaHHbIE, paCUeTHbIE 3HAUEHUsI TPEOYEMBbIX ITapaMeTpOB U IpapHKOB (ecin
TpeOyeTcs) Mo KaKIOMY U3 MPOBEIEHHBIX SKCIIEPUMEHTOB;

I') aHAJIU3 TOJYYEHHBIX 3KCIIEPUMEHTABHBIX JaHHBIX, BBIBOJIBI 110 padoTe.

3aganue Ne2. M3ydeHne crmocoOOB COMPSHKEHUS aHAIOTOBBIX CUTHAJIOB Ha 6a3e
npeoOpazosarens HITT-1



W3y4uTh BO3MOXHOCTH ¥ OCOOEHHOCTH 1a00paTOPHO-MPAKTUYECKOTO KOMILIEKCA.

1) W3yunTh Ha3HAaYCHHE, TEXHUYCCKHE XAPAKTCPUCTHKH MPeoOpa3oBaTessi TeMIIepaTyphl
OBEH HIIT-1.

2) N3yunTh NpuHIUIIEI KOHGUTYPUPOBAHUS U PaOOTHI MpeoOpa3oBaTes.

3) JloMa, ipu TOATOTOBKE K paboTe:

- U3yYUTh OCHOBHBIE BO3MOXKHOCTH ITporpamMmMHuoii cpenbl «Konduryparop HIT01»;
- COCTaBUTH IIOCIIEI0BATEILHOCTh KOH(UTYPUPOBAHHS TPeoOpa3zoBaTes.

B naGoparopuu:

- IPOITH TECTUPOBAHKE MO (PYHKIIMOHAIBHBIM BO3MOXKHOCTSIM, IPUHLIAIIAM KOH(DUTYPUPOBAHUS
U pexxumam paboTsl mpeodpazosarens Temnepatypst OBEH HIIT- 1;

- ocBouth mnporpammHyto cpeny «Kouduryparop HIIOl» gns  xoHbuUrypupoBaHus
npeoOpazosarens HIIT-1,

- CKOH(UTYpHPOBaATh MPeoOpa30BaTENb B COOTBETCTBUHU C BBIJAHHBIM 33/[aHUEM;

- TIPOBECTH SKCIEPUMEHTAIBHBIC HCCICAOBAHUS 3aJaHHBIX BapHUAHTOB PEKUMOB PpPabOTHI
npeoOpaszoBaresi, IPOBEPUTH MPABUIBLHOCTD BHIMIOJIHEHHSI TIOCTABJICHHOM 3a/1a4H;

- IOATOTOBUTH OTYET U CAENaTh BBIBOJBI IO padoTe.

Otuer HOJIKCH COACPKATh:

a) 1eJTb PabOTHI;

0) napaMeTpsl KOHGUTYypaluu npeoodpa3oBartess TeMIepaTyphl;

B) YIPABJISIIOULYIO IPOTPaMMY ISl TPOTPaMMUPYEMOT0 pefie, pealiu3yIoIIy0 00padoTKy
aHaJIOTOBOTO CUTHAJIA;

T) BBIBO/IbI 110 padoTe.

KoHTpoJIbHBIE BOIIPOCHI

Kaxkosa pazpsanocts AL HIIT-1 npu pabote ¢ Tepmonapamu?

KakoBbl penMyIiiecTBa UCIOIb30BaHUs BBIXOAHOTO curHania 4..20 MA?

Kak ocymecTBisieTcst KOHQUTYpUpOBaHUE aHAIOTroBoro Bxoja pene [1P114?

Kak ocymiecTBisieTcs: mpoBepKa MpaBUILHOCTH pabOThl CUCTEMBI?

Kakune natuvky MOKHO MOJKIIIOYATh K U3MEPUTEIHLHOMY BXOy IipeoOpa3oBaTeis?
Kakwue THITbI BEIXOIHBIX CUTHAJIOB JJOCTYITHBI B ipeoOpaszoBatene HITT-1?

KakoB nopsiiok koHpurypuposanus npeodpazonaresns HIIT-17

KakoB nopsiiox nporpammupoBanus peine [1P1147?

NN E

3aganue Ne3. DjieKTpHYecKue Lellu B peJieiiHOi cxeMme

L{enb paboTHLI.

1. ITo3HaKOMHUTBCS C (PYHKIIMOHAIBHBIMU CXEMaMU CHUCTEM aBTOMATUYECKOTO M JIUCKPETHOTO
yIpaBIEHUS.

2. Ilo3HaKOMUTBCA ¢ YCTPOHCTBOM M IPUHIUIIOM JIEHCTBUS JJIEKTPHUUECKHUX pEIIe.

3. 3yunts anreOpy JIOTUKH.

[Tnan paboTs

1. Pazpabortath u coOpath cxemy, B KOTOpPOI MpH 3aMbIKaHUH BhIKIIOUaresns S2 pene K1, ceoum
KOHTaKTOM BKJTFOYAET WJIM BHIKITIOYAeT OOBEKT yIpaBiIeHUs (JaMITy WA JBUTATENH).

2. Pa3zpaboTath W HCCIEIOBaTh CXEMY, B KOTOPOM DJIEKTPOIBUTATENh JOKEH BKIFOYATHCS C
NIOMOLIBI0 pPEJI€ M OCTAaBaTbCA BO BKIIOUEHHOM COCTOSHUM TIOCJIE BBIKIIIOUYEHUS peElle.
Hcnons3zoBats TyMOnep S2, pene K1, K2 u npurarens.

3. Onucath NPUHITAI JEHCTBUS pa3pabOTaHHBIX CXEM.

4. IlpeacrtaBpTe (QYHKIIMOHATHHYIO CXEMY, BBIJICIMB B HEW IEMb YIPaBJISIONIETO TOKa H
YIOPABJISIIOLUIUN KOHTYP.

5. CocTaBUTH JIOTUYECKUE YPABHEHMSI, OMMCHIBAIOLINE pa3pabOTaHHBIE CXEMBI.



3ananune Ned. Hactpoiika u mporpamMmmupoBanue npeoOpasosaresns yactorsl [TYB1.

Copneprxanue pabOThI

Jloma, mpu moAroToBke K padboTte, HEOOXOAUMO:

- U3YYUTh HAa3HAYCHHE, TEXHUYECKHE XapaKTepUCTHKH mpeobOpasoBarens uwactorel OBEH
ITYB101, ocHOBHBIE Y3716l U BO3MOKHOCTH JJa0OPaTOPHOTO CTCH/IA;

- U3Y4YUTb BO3MOXXHBIE PEXUMBI pPAaOOTHI YCTPOHCTBA, €ro BO3MOXXHOCTH, OCHOBHbBIE H
JIOTIOTHUTEIIbHBIE (QYHKINY;

- U3YYUTh NPUHLIUITBI HACTPOHKHU IpeoOpa3oBaTeisi YaCTOTHI;

- COCTAaBUTH OCJIEIOBATENLHOCTD, B KOTOPOM OyJeT BECTHCHh HACTPOHKA YCTPOMCTBA;

- IOATOTOBUTB CXEMY JUIsl IPOBEPKH MPABUILHOCTH PELICHUS 3a1a4U.

B naGoparopuu:

- MPOWUTU TECTUPOBAHHE MO (PYHKIHMOHAIBHBIM BO3MOXKHOCTSIM, PEKHMaM pabOThl U OCHOBaM
HacTpoiiku npeodpazosarens yactotel OBEH [TUB101;

- HaCTPOUTH Mpeodpa3zoBaTellb YaCTOTHl B COOTBETCTBUU C BBIIAHHBIM 33JaHHEM;

- coOpaTh cxeMy, UCIOJIb3Ysl UMUTATOP I1yJIbTa OllepaTopa Uilu Apyroe 000pyA0BaHUE;

- IPOBEPUTH MPABUILHOCTD BHITIOJHEHHSI IOCTABICHHOM 3a/1a4U;

- IOATOTOBUTH OTYET U CACJIaTh BBIBOABI I1O pa60Te.

[Topsiok BeITOTHEHHS PaOOTHI.

B cooTtBercTBUM ¢ 3amaHMeM, TOJYyYeHHBIM OT MIpenojaBarelsi, HEOOXOAWMO BBIOIHUTH
CIEAYIOLIME TEUCTBUA:

1) cBectu B Tabnuily Bce KOHPUTYpHpYEMbIE HapaMeTpbl ¢ TpeOyeMbIMU 3HAYCHHUSIMH U
pa3zpaboTaTh GYHKIIHOHATBHYIO CXEMY TOIKITIOYCHHUS;

2) ckoH(QUTYpUPOBaTh IPEOOPA30BATENb YACTOTH HA 3aJJaHHBIA PeXUM pabOThI C yIpaBICHHEM
OT KHOIIOYHOM MaHe N UM BHEIIHUX TYyMOJIEPOB;

3) mepeBecTu mpeoOpa3oBaTeNb YacTOThl B pabouuii pexkuM. OCyIIECTBUTh MPOOHBIN MyCK
CHUCTEMBI M OIpoOOBaTh yIIpaBiICHUE OT KHOIMIOYHOM IMaHENId U BHEITHUX TyMOJIEpOB;

4) mpoBepUTh MPaBUIBHOCTh (DYHKIIMOHMPOBAHMS MpeoOpazoBaTess 4YacTOThI (COOTBETCTBHE
3alaHHOMY pexxkumy). Habmrogath 3a ero mapameTpamu.

BapuanTsl 3ananuit
[Tpu moaroroBke K paboTe CTYAEHT JOKEH B COOTBETCTBMM C Tall. 3aaHUs MpernojiaBaTess
BbIOpaTh CBOW BapHaHT.

OTtuér o paboTe T0JIKEH COAEpPKATh:

a) 1enpb pabdoThl;

0) mocnea0BaTeNbHOCTh HACTPOMKHU IpeoOpa3zoBaTelisd YaCTOThI;
B) METOJUKY KCIIEPUMEHTAILHOM MpoBepku padboTs I1Y;

T') BBIBOJIBI 110 padore.

3ananue Ne5. IlyTh Npoxo:kaeHusi CHTHAJIA B YCTPOICTBE MOKAPHOI CUTHAJIM3AalUH

Llens paboThI

1. U3yunTh ycTpOMCTBa, MpEAHA3HAYEHHBIE I CUTHAIM3ALUN O BOSHUKHOBEHHUH JIbIMA WU
MIOBBIILIEHUH TEMIIEPATYPBI.

2. IIpocnennuTh MyTh NPOXO0KICHUS CUTHAJA U ONPEAEIIUTH €r0 BUJ HAa OTAEIBHBIX 3TAaax 3TOro
IIyTH.

3.OCHOBHBIE TEOPETUYECKUE CBEJICHMS.

OnHO U3 YyCTPONCTB MOAOOHOM CUTHANM3AMK PUBEACHO Ha puc.5.1. B nanHOE ycTpoiicTBO
BXOJIAT:



a) natauk temreparypsl (R2, T), (onmucanue garymka cMm. B 1abopatopHoit pabore N3);
0) maTyuk 3aapIMIeHHOCTH (poToanon), (cMm. JabopaTopHyto padoty N3);
B) komnapatop (CAl);

r) noruyeckue smemeHTs (D1.1.);
1) komnapatop (CA2);

e) curHanbpHas Jamma (H2);

Jist yCKOpeHUs MPOTEKAIOIINX IPOLIECCOB B CXEME PEKOMEHAYETCS HarpeBaTeIbHbII 3JIeMEHT
EK Bxmrouats, Munys pesuctop R1.

[Tnan pa®oThI.

1. ITo cxeme (puc. 5.1.) mpousBeaAUTE MOHTAX MOJEIM yCTPOWCTBA MOXAPHON CUTHAIU3ALIUY,
MPUTOJTHOTO JUIsI OMPEICIICHUS TeMIIepaTypbl W CTENEHH 3aIbIMJIICHHOCTH. JIJisi uMuTanuu
3aIIMIICHHOCTH B J1a00paTopHO paboTe WCMONb3yeTcs 3aTeMHEHHWE WCTOYHHMKA CBETa C
oMot OU3NYECKOTro Tena, pa3MEelIeHHOTO Ha IMyTH CcBeTOBBIX jyded (HI1). IloBwimenue
TeMIiepaTypsl npoBosiodHoro pesucropa EK ¢dukcupyercs ¢ momoiipo JaT4rKa TeMIepaTyphl
C1-17. Onpeaenure BUI CUTHAJIOB B 1IN, 3armoaHuTe Tadm. 5.1.

Tabmuma 5.1.
OyHkuMoHaNbHbIN | CuUrHanusupyemas Hocurens Wudopmanmonssiii | Bux curnana
y3en BEJINYNHA nHpOpMaIN rapamerp
TemneparypHbIil
JaTYUK
DoToIaTUNK

2. Onpenenute NPUIMHHO-CIIEICTBEHHBIC CBS3U (DYHKIIMOHUPOBAHUS JTAHHOW CXEMBI.
3. [IpuBenuTe mpUMephl CUTHAIM3ALIMY, UCTIOJIB3YEMOH B Balllei mpoQeccuu Ui N3BECTHOM BaM

M3 BAalICro OIIbITA.

3aganue Ne6. [IpakTuueckoe 3aHATHE MO MOHTaXy, HaJaJKe, TEXHUYECKOMY OOCIIy>KMBaHHIO

noncapHoﬁ CUTHAJIM3alluU U U3YUCHUTIO TUIIOBBIX CXEM BKIHOUCHUA O60py,HOBaHI/I$[.

Coneprxanue paboThI
1) U3yunts npubop npruemHo-koHTposbHbIHN (TTTIKII).
2) U3yunth Ha3HAUYEHUE, TEXHUYECKHUE XapaKTepUCTUKY n3Bemareneit noxapusix (UII).
3) U3yuuTs u3BemnaTenu noxapHsie J5IMOBBIC.

4) I/I3y‘{I/ITB H3BCHIATCIIN ITOKAPHBIC TCIIJIOBBIC MaKCI/IMaJ'IBHO'I[I/I(I)(i)epeHLII/IaJ'ILHLIe.

5) U3yunTh NpUHLINI W3BEIIATENS TOKAPHBIA PYUHO

6) M3yunTh onoBemaTenb OXpaHHO-TIOXKapHbIH KOMOMHUPOBAHHBINA CBETO3BYKOBOM

7) OmoBemaTeny - CBETOBbIC Ta0JIO HE MEHEE 21T
8). O3HakomuTcs ¢ MylIbTUMETPOM
9). PykOBOJACTBO MO JKCIUTyaTallMd CTEHJA M METOIUYECKHE PEKOMEHIAIMH IO MPOBEICHUIO
71a00paTOPHBIX PadoT.

KOHTpOJIBHBIe BOIIPOCHI

1. OO6nacTh NpUMEHEHHS CUCTEM MOXKAPHON CUTHATU3AIUH?
2. CrpyKTypa MoxkapHOW CUTHAIU3alANA?
3. OcHoBHbIE BUBI IOKaPHON CUTHAIU3ALUU?

3amanue Neo7.

N3ydyeHre TEXHUYECKUX XapaKTEPUCTUK M OCHOB KOH(UTypUpOBaHUs
taxoMmerpa OBEH TXO01




Copneprxanue pabOThI

a) M3yunth BO3MOKHOCTH U OCOOCHHOCTH 1a00OpaTOPHOTO KOMITJIEKCA.

0) 3yunth Ha3HaueHue, TeXHUUECKHEe XapakrepucTuku Taxomerpa OBEH TXO01.

B) M3y4uTh NpUHIMIBI KOH(UTIYPUPOBAHHS TaXOMETpa.

r) /Jloma, mpu mOAroTOBKE K paboOTe, COCTaBUTH IMOCIEIOBATEIBHOCTh, B KOTOpPOW Oyner
IPOBOJIUTHCA KOHPUTYPUPOBAHHUE TAXOMETPA.

KonTponbHbie BOpoch

1) Kakue QpyHKIIMM MOXKET BBIIOTHATH TAXOMETP B CUCTEME aBTOMATH3aUH?

2) Kakue TUIIBI BEIXOJIOB €CTh Y TaXxoMeTpa’?

3) KaxoBbl mnpuHIMIIBI (OPMHPOBAHUS BBIXOAHOTO curHaima Il-perymstopa (THUIBI
peryaupoBaHus)?

4) KakoBbI THUTIBI JIOTHKH TpU PabOTE BBIXOJa B Ka4eCTBE KoMrmaparopa?

5) KakoBbl 0coOeHHOCTH pabOTHl TaXOMETPa B PEXKUME peructparopa’?

6) KakoBbl 0cOOCHHOCTH pabOTHI TAXOMETpa B PEKUME CUETUMKA HAPAOOTKH?

7) Kak skcriepuMeHTanbHO CHUMAIOTCS CTAaTHUECKHUE XapaKTePUCTUKH?

8) Kak nmpou3BoauTcss MHULIMATIU3aLuUs TaxomeTpa?

3ananme Ne8. Hacrtpoiika n kondurypupoBanue [INJ[ - perymstopa TC4S. IIpumep
(beicTpoit HACTPOHKH).

Copneprxanue paboThI

a) V3yunTh BO3MOKHOCTH ¥ OCOOCHHOCTH JIA0OPaTOPHOTO KOMILIEKCA.

0) U3yunth Ha3HaueHue, TexHuueckue xapakrepuctuku [11][-perynsaropa TC4S.

B) M3yunTh npunuumnel koudurypuposanus [IU/[-perymnsropa.

r) Jloma, npu NOArOTOBKE K paboTe, BBHIIOIHUTE ClIEAYIOIIEe:

- U3YYUTh OCHOBHBIE BO3MOXXHOCTH IporpammHoii cpensl «TC4S Konduryparopy;

- COCTaBUTH IOCIENI0BATEIBHOCTb, B KOTOPOH OyaeT mpoBoauThcs KoHpurypuponanue ITH/I-
peryasTopa.

KoHTpoJibHBIE BOITPOCHI
1) Kakoif BbIX0/1 KOHTpOJIEpa Ha3bIBAETCS CUTHAJIBHBIM U KaK 33J1aTh PEKUM €ro padoThl?
2) 3aueM BBOAUTCA I'MCTEPE3UC B PEKUME JIBYXTIO3UIIMOHHOTO PEryIUpPOBaHUs?
3) Kax Bnuser yBenunuenue Tu Ha XxapakTep NepexoaHOro nporecca’?
4) Kak ocymectpisiercst uauimanusanus [T ][-perynstopa?

3aganue Ne9. MzydyeHne ocHOB mocTpoeHus cucteM cbopa nndopmanuu Ha 6ase I1JI K ¢
MOJIyJIEM aHAJIOTOBOTO BBO/A/BbIBOA Siemens S7-1200

[Tporpamma paGoThI

a) M3yunth npuHIU pabOThI, HA3HAYCHUE U TEXHUICCKUE XapPAKTEPUCTHUKN JATIUKOB, CXEMBI X
MOJIKITIOUEHUS, a TAK)KE OCHOBHBIC Y3JIbI M BO3MOXKHOCTHU J1a00paTOPHOTO CTEH/IA.

0) WM3yunTp Ha3HAaYeHWE, TEXHUUYECKHE XapaKTePUCTHUKH, OCHOBBI KOH(MUTYPUPOBAHUS U
nporpammupoBanus [1JIK Siemens S7-1200 CPU 1214C u monyns aHaTIOroBOTO BBOJa/BBIBOJIA
Siemens S7-1200 SM1234.

B) M3yunTh cucteMy KOMaH/ U NpUHLMIBI TporpammupoBanus [1TJIK.

r) JloMa ipu TOATOTOBKE K paboTe: - BBHIMOJIHUTH CHHTE3 CUCTEMBI aBTOMATH3AINH; - COCTABUTH
porpamMmmy Jijisi BBOJa B KOHTPOJLIED.

KoHTpoiibHBIE BOTPOCHI
1. YUto o3HauaeT TepMHUH «KOH(PHUTYpHUPOBaHUE KOHTPOILIEpa»?
2. YTo 03HaYaeT TEPMHH «3aKa3HOU HOMEP MOAYJISI KOHTPOJUIEpay, TIAe U KaK OH



UCIIONb3YyeTCs?

3 Kakue yHuuumupoBaHHbIE TOKOBbIE CUTHAJIBI BbI 3HaeTe, U Kakue U3 HUX MOXKHO UCII0JIb30BaTh
B MOJIyJIe aHAJIOTOBOTO BBOJ1a/BbiBOAa SM 12347

4. kakve yHU(UUUPOBAHHbIE CUTHAJIbI 10 HANpsDKEHUIO Bbl 3HaeTe, W Kakue M3 HUX MOXKHO
UCIIOJIb30BaTh B MOJIYJIE aHAJIOTOBOTO BBOAA/BhIBOIa SM 12347

5. KakoBa nocieoBaTeiabHOCTh KOH(GUIypupoBaHus npeodpazosarenst KOHTpABT

HIICU YHT?

6. KakoBa nocienoBaTeabHOCTh KOH(GUTYypUpOoBaHus npeodpaszosarens Open HIIT-1 ?

7. Kakue yHu(umupoBaHHbIE BBIXOTHBIC/BBIXOIHBIE CUTHAIBI UMeeT mpeobpazosarens HIICU
YHT?

8 Kakue yHM(UIMPOBaHHBIC BBIXOJIHBIC/BBIXOJHBIE CHUTHAIBI MMEET mpeodpazoBartenb OBeH
HIIT-1?

9 Kak cHATh XapaKTEpUCTHKY BXOA-BBIXO0/1 aHAJIOTOBOT'O KaHajia BBoJa?

3aganue NelO. VM3ydyeHHe TEXHUYECKMX XapaKTEPUCTHK M OCHOB IMPOrPAMMHPOBAHHUS
MPOMBINIJICHHOTO JIOTHYecKoro KonTposuiepa S7-1200

Copneprxanue paboThI

1) U3yunute HazHauyenue, texunuuyeckue xapaxrepuctuku [1JIK SIEMENS S7-1200, ocHoBHBIE
y3JIbl U BO3MOXHOCTH J1a00pAaTOPHOT'O CTEH/A.

2) U3yuuts cucteMy KOMaH[ U NpUHLIMIBI porpammupoBanus [TJIK.

3) loma npu moAroTOBKE K pabore:

- BBIIIOJIHUTH CUHTE3 CUCTEMbl aBTOMATH3al[MH COIJIACHO BBIAAHHOIO BapHaHTa 33/1auH;

- COCTaBUTb NIPOrpaMMy AJIs BBOJA B KOHTPOJUIEP.

[Tnan paGoThI:

- IPOITH TECTUPOBAHUE 110 CUCTEME KOMaH 1 U MpuHIuUNy rnporpammupoBanus Ha [TJIK SIEMENS
S7-1200;

- ocBOUTH rpaduueckyro cpeny nporpammuoro odecrieuenus SIMATIC TIA PORTAL;

- CKOH(QUTypHpOBaTh 000PYJOBAHUE;

- HaOpaThb HAa KOMIIBIOTEPE MOJATOTOBJIEHHYIO MPOTrpaMMy, OTKOMIMJIMPOBATH €€ U BBECTH B
KOHTPOJLIED.

- yOeIuThCsl B IPaBUIILHOCTH PabOThl IPOrPaMMBI.

OTuer JOKEH CoNlepKaTh:

a) HaMMEHOBAHUE U 11eJIb paOOTHI;

0) yCIIOBUS 3aJlaud 10 BapHAHTY, MPUHATHIC 0003HAYCHUS TMEPEMEHHBIX, JIOTHICCKUE (PYHKITHH
JUTS. BBIXOJHBIX M MPOMEKYTOUHBIX MEPEMEHHBIX, MPU HEOOXOJAUMOCTH IHUKIOTPaMMy pabOThI
000pyI0BaHNS;

B) JIOTHYECKHE PYHKIIMH B aJpecax MporpaMMUPYEMOT0 KOHTPOJIIEPa;

T') MPOTPaMMY JIJISl peaTn3allii CHCTEMbI YIIPABIICHUS;

J) METOJAUKY SKCIEPUMEHTAIbHONH MPOBEPKH (YHKIIMOHHPOBAHUS PEATM30BAHHOW CHCTEMBI
VIIPaBIICHUS M PE3YJIbTATHI POBEPKH;

€) BBIBOJIBI TI0 padoTe.

KoHTponbHbIE BONIPOCHI

1. Yto o3HauaeT TepMHUH «KOH(PHUTYpHUPOBaHUE KOHTPOILIEpa»?

2. Yro 03HAYaeT TEPMHUH «3aKa3HOW HOMEP MOJYJIsI KOHTPOJUIEpPa», TIE€ U KaK OH HUCIOJIb3YETCs?
3. Uro Takoe TabiuIia CHMBOJIOB M KaK OHA UCIIOJIb3YETCs ITPHU TPOrpaMMUPOBAHUN KOHTpoJLIiepa?
4. Moxuo s B SIMATIC S7-1200 peanuzoBaTs TaiiMep ¢ ycraBkoil Bpemenu 0,07 c?

5. Ilpu kakux yclIOBHUSIX HA BBIXOJE CUETUMKOB KOHTposuiepa popmupyercsa curtai «0» u CUrHami
«1»?



6. Kak cHATH XapaKTepUCTUKY BXO/-BbIXOJ] aHAJIOIOBOI'O KaHaja BBOJa?

7. Uro o3Havaer co3manue (QyHkmnuoHambHOro Omnoka (FB) mnpu mporpammupoBaHumM
KOHTposuiepa?

8. Uro o3Havaet coznanue u oTkpbeiTHe GyHkiuu (FC) mpu mporpaMMupoBaHUM KOHTposuiepa?

3apanue Nell. M3zyuenne unrepdeiicos IIJIK 150 OBEH RS-232, Ethernet nist cBs3u ¢
NEPCOHATBHBIM KOMIIBIOTEPOM
I{ens paboThI:
N3zyuenne BHemnux untepgeiicos IJIK 150 OBEH mnst BBoga-BbiBoga nHGOpMAIHK

[Tnan paboThI

1) [TpoiiTu HHCTPYKTAX MO TEXHUKE OE30MACHOCTH y JabopaHTa WIn
IIPeIoIaBaTelIs;

2) OTBeTUTH Ha BOIIPOCHI 110 TEOPUU PAOOTHI;

3) Cobparts cxemy unrepdeiica RS-232 u npoBepuTh NpaBUIBLHOCTH COSIMHEHHI B
NPUCYTCTBUH JaOOpaHTa WK TPENoJaBaTers;

4) [Tomath HanpsDKEHUE HA CTEH]T M IPOBEPUTH PA0OTOCIIOCOOHOCTD CBSI3H B

CIIEIYIOILIEM MOPSIKE:

- ycranoBuTh CoDeSys na [IK ¢ npuiioxeHHOro aucka;

- Hactpoutsb cpeny Ha [IJIK 150 nannoit monudukanuu;

- CO3/aTh MPOCTYIO MPOTpamMMy Jis IPOBEPKU CBA3H;

- HacTpouTh uHTepderic RS-232 no npuBeaeHHOMY BBIIIE ONMCAHHIO;

- 3alyCTUTh MPOTPAMMY U CIEAUTH 32 €€ BhIMOJIHEHUEM (CO3/1aHHas porpaMma
Oyznet paboTaTh, ecii HHTepEHC KOPPEKTHO HACTPOCH;

5) [MosToputs Hactpoiiky ITJIK 150 mist Bapuanta cBsizu uepe3 Ethernet.

6) [Tocne okoHYaHMs pabOTHI CeNIaTh OTYET 1O popMe, MPEATIOKEHHOMN
IpenoaaBaTesieM.



