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1 Ilei1 oCBOEHUSA AUCLUIIIUHBI

LensmMu ocBoeHUs1 OUCLUIUIMHBI «TexHUueckre W3MepeHUsi, cepTU(UKalMsg M aBTOMAaTH3aLus
TETUIOBBIX ~ TIPOIIECCOB»  sIB/IsAeTCs  (hOpMUpOBaHWE Yy CTYZEHTOB OOIIMX TpejCTaB/ieHud 00
aBTOMAaTU3allUM TeTUIOOHEPreTUYeCKMX U TeIUIOTeXHUYeCKUX O0O0BeKTOB, (YHKIMSIX U COCTaBe
AaBTOMAaTU3UPOBAHHBIX CUCTEM YIPAB/IEHUS TEXHOJOTMYECKHMMHU TIPOI[eCCaMH, CIocobax H3MepeHUst
TeryiopU3NUecKuX TlapamMeTpoB, criocobax cbopa M aHamM3a MCXOAHBIX JAHHBIX IS TIPOEKTUPOBAHUS
HEProoObEKTOB U WX 3/IEMEHTOB B COOTBETCTBHUM C HOPMATHMBHOW [JOKYMEHTAllMeH; H3yuyeHHe OCHOB
cepTUdUKALNY; TTOMCKA, XpaHeHHs], 00pabOTKM M aHa/iM3a WHGOPMALUK W3 pa3/IMUHbIX UCTOUHUKOB U
0a3 [JaHHBbIX, Mpe/CTaBleHHe ee B TpebOyemMoM ¢opmaTre C HCII0/b30BaHUEM HWH(OPMAIMOHHBIX,
KOMITbIOTEDHBIX U CETEBBIX TEXHOJIOTHH.

sl fOCTW>KeHusl TIOCTaB/IeHHOH 11e/T B AUCLUIUIMHE « TeXHuueckre u3mMepeHusi, CepTudukarius
Y aBTOMaTH3aLMsl TEIUIOBbIX MPOLIeCCOB» PeLlatoTCs C/IeAyIoIue 3a/,auu:

- W3YUUTb MPUHLUIIBI A€HCTBUS, YCTPOHCTBO TUITOBBIX U3MEPHUTEbHBIX TIPHOOPOB;

- W3YyYUTb [PaBOBble OCHOBBI CePTU(PUKALIY;

- U3YUYUTb OCHOBBI TEOPUM aBTOMAaTHUYeCKOrO YIpaB/ieHUsl W YMpaBjeHUs TerJIoTeEXHUYeCKUMU
00BeKTaMy;

- W3yuuTh (QYHKIUH, COfiepKaHWe U Ha3HaueHWe MaTeMaTH4yeckoro, TPOrpaMMHOTO,
METPOJIOTMUeCKOT0, OpraHu3aloHHoro obecrieuenuss ACY TII.

2 MecCTo JUCIHMIUIMHBI B CTPYKType 00pa30BaTe/IbHOM MPOrpaMMbl MO/rOTOBKY 0aKaiaBpa

HuctunmHa b1.5.20 «TexHuueckue u3MepeHuUsl, CepTU(UKALMs U aBTOMaTH3aL[Usi TeIIOBbIX
nporieccoB» BXOAUT B 0a3oByto uactb Onoka 1 obpa3oBaTesbHOM TMpOrpaMMbl I10 HarpaB/ieHUIO
nogroroBkn  OakamaBpoB  13.03.01 — TemmosHepreTMka U TeIUVIOTeXHWKa, Tnpodunp —
OHeproobecrieueHye TIpeANPUITUNA. [JUCLIUTIIMHA U3yUyaeTcsi B CelbMOM CeMeCTpe.

st u3ydyeHWs] OUCLIUIVIMHBI HeoOXOAWMBI 3HaHWS (yMeHUs, BiafieHus), C(OPMHDOBAHHBIE B
pe3y/bTaTe U3yuyeHUs AUCLIUIIIVH:

- B1.b.09 «MaremaTuka»;
- Bb1.b.10 «®u3uka»;
b1.5.13 «HdopmaTriKa»;
- B1.B.15 «Metposorus»;
b1.B./1B.05.01 «BbicokoTemriepaTypHble IPOLIeCChl U YCTaHOBKU».

[lepes HayasoOM M3yUeHWs AWCLMIUIMHBI CTY/I€HT AOJDKeH 00/1aiaTh CIeAYOIMMMU 3HAHUSMH,
YMEHUSIMU U HaBbIKaMHU:
3HaMb:

- 0CHOBBI U (epeHMaTbHOTO U UHTErpaIbHOTO MCYUC/IeHUS], (YHKLMM OJHOM U HECKOJIbKUX
repeMeHHbIX, aHA/TMTUYEeCKOM reOMeTPUH U TMHEeHHOM anreOphbr;

- OCHOBbI TeOpMH OOBIKHOBEHHBIX [JuddepeHMaTbHBIX  ypaBHEHUM, HHTerpagbHbIX
npeoOpa30BaHUM, UHMCAEHHbIX METO/IOB, 37eMeHTbl TeOpUU (YHKIUH KOMIUIEKCHOU
repeMeHHOM;

- CYLUJHOCTb M 3HaueHWe HH(OpPMaLMM B pPa3BUTHM COBPEMEHHOT0 MWH(OPMALMOHHOIO
ob1iecTBa;

- TeopeTWYeCKHWe OCHOBBI METPOJIOTHH, obecrieyeHUs] eUHCTBA W3MEPEeHUM W [OCTIKeHUs
TpeOyeMoii TOUHOCTH;

- MeTO/bl U CpPeJiCTBa U3MepeHHs Telio(hr3nYeCcKUX rapaMeTpoB;

- [pPUHLMUMbl TIPUMEHEHUsI COBPEMEHHbIX WH(OPMALMOHHBIX TEXHOJOTMM B Hayke H
NIpeJMeTHOM JleITeNIbHOCTHY;

- TeryioBble TIPOLIECCHI, TIPOTEKalolie B TeXHOJOrMYeckoM OO0O0pYZOBaHUM KOTeTbHbIX
yCTaHOBOK, IapOreHepaTopoOB, TEMJ/IOBbIX NTPOMBIIIEHHBIX Tleuel;

ymemb:



- WCMO/b30BaTh MaTeMaTHUeCKWM amnmapaT ¥ MH(OPMAaLMOHHble TeXHOJIOTUM TIPY H3yueHUH
eCcTeCTBeHHOHayUHbIX JVCLUIIVH;

- [pPUMEHSTb MeTOJVKU BBINO/HEHWs W3MepeHWH C IOMOLbI0 THIIOBBIX H3MepUTe/bHbIX
nprbOpOB, OL|eHNBaTh MOTPEIIHOCTH U3MepeHUi

- WCII0/Ib30BaTh KOMITHIOTED KaK CpeCTBO paboThl ¢ WH(popMalueid, paboTaTh B OCHOBHBIX
MaTeMaTHUeCKUX Mporpammax 1 MpuaoKeHusIx;

- 000011aTh, aHANM3UPOBATh, BOCTIPUHUMATh WHPOPMAIHio, OPMY/TUPOBATh L€/ U BBIOMPATh
IyTH ee JOCTWKeHUS.

gnademb:

- Metofamu AuddepeHLIMPOBaHUs, WHTErpUpOBaHUS (QYHKLUM, UYKWCIEeHHBIMU MeTOAaMU
peltieHus anrebpanyeckux U guddepeHIManbHbIX ypaBHEHUN U UX CUCTEM;

- OCHOBHBIMH MeTO/laMH, CrocobaMu M Cpe/CTBaMU TIOJYUYeHUs], XPAHEHUs, IepepaboTKu
vH(opMaluy;

- HaBbIKaMU PabOThI C KOMITLIOTEPOM KaK CPe/ICTBOM yTpaB/ieHUs] HH(OpMal[Uel;

- MeToJaMu u3MepeHui, 06paboTKU pe3y/bTaTOB M pacyeTa IMOTPeLIHOCTer U3MepeHri

- CroCcOOHOCTBIO K TIPOBEJIEHUIO SKCIIEPUMEHTOB 110 3aJjaHHOM METO/MKEe W aHau3y
pe3y/bTaToB C TIPUBJIeYeHeM COOTBETCTBYIOIIEr0 MaTeMaTHUeCKOro arrapara.

3HaHUs (YMeHHs1, HaBbIKW), TIOTy4eHHbIe TIPU W3YUYeHUH IaHHOW JUCLIMTUTMHBI Oy/1yT He0OXO0AUMBI
JJ1s1 U3yueHUst JUCLIMTUIMH:
- B1.B.13 - «DHeprocbepexxeHre B TEIJIOHEPreTUKe U TeIJIOTEXHOIOTHI»;
- B2.B.03(II) — «ITpou3BocTBeHHas — NpeAAUIJIOMHast TPAaKTHKa»;
- B3.5.02 — «ITogroToBKa K 3aIljUTe ¥ 3all[iTa BbIMyCKHOW KBaTM(PUKALIMOHHON paboThI».

3 Kommnerenuuu oOydamwmierocsi, ¢opmupyeMbie B pe3y/ibTaTe OCBOEHHS JUCIMIUIMHBI U
IJIaHUpPYyeMble pe3y/IbTaThl 00yJYeHusI

B pe3ynbraTe OCBOeHUS [AUCHMIUVIMHBI «TexXHUYecKWe u3MepeHUs, cepTUdUKALUs WU
aBTOMAaTH3allisl  TETUIOBBIX  TPOLIECCOB»  OOydaromuiics  Jo/bkeH — o0safaTh  CJIefyHOLMMU
KOMIeTeHLIUSIMU:

CTpyKTypHBII
5/1eMEeHT [Tnanupyemble pe3ysbTaTbl 00yueHust
KOMITeTeHLMU
OIIK-1 Crnoco0HOCTBI0O OCYIIeCTB/IATH IOWCK, XpaHeHHe, 00paloTKy W aHa/IM3
uHopMaIuu U3 pa3/IMYHbIX HCTOYHUKOB H 0a3 JaHHBIX, NPE/ICTAB/IATH ee B TpedyeMom
(¢opmare c Ucn0/1b30BaHHEM HH(OPMaLMOHHBIX, KOMIIBIOTEPHBIX U CeTeBbIX TeXHOJIOTHI
3HaTtb - OCHOBHBIE METO/VKM TIOWCKAa W HWCTOUYHUKH Hay4YHOW WH(OPMALHH,
criocoObl  mpefcTaBieHuss wuHpopMalu B Tpebyemom ¢Qopmare C
WCII0/Tb30BaHNeM MH(OPMAIMOHHBIX U KOMITbIOTEPHBIX TEXHOJIOTHA;
- MeTOJUKH MOMCKa U 00paboTKK MHPOPMAaLIMK U3 Pa3/IMYHbIX UCTOUHUKOB

U TIpeZicTaB/ieHUsi ee B TpeOyemMoM (hopmare C MCII0/Ib30BaHUEM
VMH(OPMAaLIMOHHBIX U KOMIbIOTEPHBIX TEXHOJIOIUH;

- METOJMKH [MOMCKA U aHa/iM3a UH(OpMalMM U3 pa3/MUHbIX UCTOYHUKOB,
Y pas3/nyHble Cr10COOBI ee MpeZiCTaB/eHNsl C UCTI0/Ib30BaHUEM
MH(OPMAaLMOHHBIX, KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTHI.

Ymetb - WCTONB30BaTh JIUTEPATypPHble WCTOUHWKHU JIJisi TIOATOTOBKHM 0030pOB U
OTUeTOB, OQOPMJ/ISATH HAyUHO-TeXHUUECKHWe OTUYeThbl B COOTBETCTBUM C
TpeOOBaHUAMY;

- 0000111aTh UH(GOPMAIUIO U3 PA3/IMYHBIX JIUTEPATYPHBIX UCTOUHUKOB /ISt
MO/IFOTOBKM 0030pPOB 1O 3a/IaHHOM TeMaTHKe,  OMOpM/ISTh HAy4HO-
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CTpyKTypHBI1

5/IeMeHT [1naHupyemble pe3yibTaThl 00yUYeHust
KOMITeTeHLIUH
TeXHUYECKHe OTUeThI C UCII0/hb30BaHNeM I'OTOBbIX I11a0/I0HOB ¥ MaKeTOB;
- aHa/M3UPOBaTh U 00001[aTh MH(OPMALIMIO U3 Pa3/IMYHBIX JIUTEPATyPHbBIX
WCTOUHMKOB /151 TIOATOTOBKA 0030pOB 10 33laHHOI TeMaTHKe, OTIpeZiesisiTh
CTPYKTYPY U 0OPM/ISITh HAYYHO-TEXHUYECKHUE OTUEeThI.
Bnazets - HaBBIKaMM PabOTHI B MAKeTax MPUK/IAZAHBIX ITPOTPaMM AJisi OpOpMIIeHUsT

TeKCTOBOM MH(OpMaLnK;

- HaBbIKaMHW PabOThl C COBPEMEHHBIMU TPOTPaMMHBIMU CPEe/ICTBAMH /ISt
odopM/ieHUs1 TeKCTOBOW MH(OPMaLUy;

- MeToaMd W CpeJCTBaMU TIpe/CTaB/ieHUs] TeKCTOBOM MH(OpMaLWK C
VCII0/Tb30BaHUEM COBPEMEHHbBIX TeXHOIOTUM.

IIK-1 Cnoco0HOCTHIO Yy4YacTBOBaTh B COOpe W aHa/IM3e HCXOAHBIX [AAHHBIX JJIsA
NMPOEKTUPOBAHUA 3HEProo0BEeKTOB M HX 3IEMEHTOB B COOTBETCTBHM C HOPMAaTHBHOMU

JIOKyMeHTaluen

3HaTL

- MlepeueHb rOCy/JapCTBEHHBIX U OTPAC/IEeBBIX CTAHJAPTOB [/t Pa3paboTKu
nipoekta 1o ACY 3Heproo0beKTamu;

- He0OXOAMMBIN 00beM TeXHOIOTUYeCKUX U3MepeHU U CPe/iCTB
aBTOMaTUUEeCKOTO PeryJMpOBaHusl Ha OTJe/IbHbIX y4acTKax
MPOEKTUPYEMbIX IHEPrOOOBEKTOB B COOTBETCTBUU C HOPMATHUBHOU
JIOKyMeHTaLew;

- HeOOXOAUMBIM 00beM TEeXHOJOTMUeCKUX W3MepeHul, CUrHa/lIu3aluu,
CpeACTB  aBTOMaTUUECKOrO  peryjMpoBaHMsi Ha  TPOEKTHUPyeMbIX
9HepProoObeKTax B COOTBETCTBUH C HODMATHMBHOM JOKYMeHTalLheH.

Ywmets

- MPOU3BOJUTEL COOP MCXOHBIX AAHHBIX, HEOOXOJUMBIX /I/Isl BEIOOpa
TeXHUUYECKUX CPE/ICTB aBTOMATH3allMH MPOEKTUPYEMOT0 SHEPrO00HEKTa;

- BbIOMpaTh Crocod cOopa M MepBUYHBINA aHaIM3 UCXOAHBIX JAHHBIX [JIs
BbIOOpa  TEXHMUYECKMX  CpeJCTB  aBTOMAaTHU3al[ihd  TPOEKTUPYEMOTrO
JHEProoObeKTa;

- KOMOWHMPOBATb pa3/iMuHble CIOCOOBI cOopa M aHanM3a HCXOAHBIX
JAHHBIX I8 BbIOOpa  TeXHWUUECKMX  Cpe/CTB aBTOMAaTHU3aLuu
MPOEKTUPYEMOT0  JHEProoObeKTa B COOTBETCTBUM C  TEXHUYECKUM
3a/laHMEeM.

Bnagets

- HaBbIKaMu (HOPMUPOBAHMS MOPSIIKA JIEHCTBHUM /11 OpraHy3alyy coopa u
MepBUYHON 00pabOTKKM UCXOAHBIX JAHHBIX [/IsI TPOEKTUPOBAHMS TIPOCTBIX
CUCTeM aBTOMAaTU3alliU U yTIpaB/IeHUs] 3HEProoObeKTaMH;

- HaBbIKAMHU UCII0/Ib30BaHUSI HECKOJIBKMX CIoco0OB cOopa W aHam3a
WCXO/IHBIX [AHHBIX /11 TIPOEKTUPOBAaHUSI CUCTeM aBTOMAaTH3allid U
yTpaB/eHUs] SHEPrOOOBEKTaMHM C WCIOb30BAHUEM TUIIOBBIX TMPOEKTHBIX
peleHuH;

- HaBbIKaMM{ KOMOMHAITMY HECKOJIbKUX CrIoco00B cOopa U aHa/m3a
WCXOHBIX JaHHBIX AJ1s1 93¢ deKTUBHOTO pellieHus 3a/au 1o
MPOEKTHPOBAHUIO CUCTéM aBTOMATH3ALUU U yTIpaBIeHUsI

9HEProoObeKTaMH.

ITK-10 I'0TOBHOCTBIO K y4aCTHIO B pab0Tax Mo OCBOEHHMIO M I0BOJAKE TEXHO/IOTHUECKHX

MPOIeCCOB

3HaThb

- oO0IIMe TPUHIMITBI aBTOMATHUYeCKOTO YIpaBJIeHHs] TEeXHOJIOTMYeCKHUMU
ripoLieccamy;

- ocHoBHble (yHKUMM ACY TII ¥ TUMOBBIe 3aKOHBI aBTOMAaTUUeCKOIO
peryJ/iMpoBaHusl TEXHOJOTMUeCKUMU TpoLieccaMu;




- ¢pynkuun ACY TII 4 3aKOHbI aBTOMaTMUeCKOrO peryjupoBaHUs U
yTIpaBJIeHHs] TEXHOJIOTMYeCKUMH TporieccaMy M 00/1aCTh UX IPUMeHeHUsI.

Ymets

- YyuTaTh  CTPYKTYpHble U  (QYHKLMOHAlbHble  CXeMbl  CUCTEM
aBTOMaTUUYeCKOro  KOHTPO/IS W yIOpaBleHUs  TeXHOJIOTMYeCKUMU
TrpoLieccamu;

- COCTaB/IATh THUIOBble CTPYKTYpPHble U (YHKLMOHA/IbHble CXeMbl
JIOKanbHbIX KOHTYPOB aBTOMAaTUUYECKOTO KOHTPOJIS M  yIpaB/eHust
TeXHOJIOTMYeCKHUMH [poLjeccaMy;

- COCTaB/ATb CTPYKTypHble U (YHKLMOHA/JbHble CXeMbl JIOKaJbHBIX
KOHTYPOB aBTOMaTH4eCKOro KOHTPOJISI M yIpaB/ieHUsl TeXHOJIO0rnyeCKUMU
TNpOLIeCCaMHM.

Bagets

- OCHOBHBIMU HaBbIKaMH KOHTPOJISI U yTIPaBJ/IeHUsI TEXHOIOTMUeCKUM
rapamMeTpoM C MOMOLLBI0 CUCTEMbI aBTOMAaTUUECKOTO YIIpaB/IeHUS;

- HaBbIKAMU KOHTPOJISI U YTIpaB/ieHUsI TeXHOJIOTUUeCKUM TlapaMeTpoM C
MOMOILIbIO CUCTEMbI ABTOMAaTUUECKOTO YTIPaBJIeHUS;

- HaBbIKAMU KOHTPOJISI U YIIpaB/eHUs TeXHOJOTUYeCKUM MPOLeCCOM C
nomorisio ACY TII.




4 CTpyKTypa 4 cojiep>XaHue JUCLUIIIMHbI

OO0111ast TPYA0EMKOCTh AUCIUITMHBI COCTaBJIsIeT 4 3aueTHbIe eqUHULIBI, 144 akaz. yaca, B TOM YKCJIe:
- KOHTaKTHas pabora — 76,1 aka/i. uacos:

- ayjuTopHas — 72 akaj. 4acos;
- BHeayjauTOpHas — 4,1 akaz. yacos;

- camocTosiTesibHas paboTa — 32,2 akaj. 4acos,;
- TIOATOTOBKA K 3K3ameHy — 35,7 aka/. yaca.
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5 O0pa3oBaTe/bHbIE TEXHOIOTHH

st peanmu3auyy TIpeyCMOTPEHHBIX BHIOB y4yeOHOUW paboThl B KadecTBe 0Opa30BaTeIbHBIX
TEXHOJIOTHH B TIPero/ilaBaHuM JUCLIUTIIMHEI « TeXHUuUecKue u3MepeHus, CepTU(GUKALVS U aBTOMaTU3aLys
TETJIOBBIX MPOLIECCOB» UCTIO/b3YOTCS:

TpaduyuoHHble obpazogamesnbHble MexHO/02UU — WHGOPMALIMOHHAs JIeKLYsl (BBOJAHYIO JIEKLIUIO,
r7le ZlaeT TiepBoe Ipe/iCTaB/eHre O TpeJMeTe W 3HAKOMCTBO CTY/IeHTOB C Ha3HaueHWeM U 3ajauaMu
Kypca); JeKLIMd — KOHCY/bTal[iM, W3/I0)KeHHe HOBOTO MaTepuajia COTPOBOXKAAETCS TOCTAaHOBKOM
BOTPOCOB U JUCKYCCHeHN B MOMCKaX OTBETOB HAa 3TH BOMPOCHI; jlabopaTopHbIe PabOThI; TpaKTUYeCKHe
3aHSTHS.

TexHono2uu npobsaemHo20 obyueHusi — TIPOOJIEMHbIE JIEKLUM SIBISIETCSI pe3y/IbTaTOM yCBOEHHS
TOJTy4YeHHOW WH(OPMAI[MM TIOCPeJCTBOM IIOCTAaHOBKM TIPOOIeMHOr0 BOMpoca W TOWCKAa TyTel ero
peliieHusi; 1abopaTopHbie pabOThI C UCTIO/Ib30BaHKEM MPOOIeMHOTr0 00yueHre, KOTOpOe 3aK/IF0YaeTcs B
CTUMY/IMPOBAaHUM CTYZIEHTOB K CaMOCTOSITE/IbHON «100bIue» 3HaHWH, HEOOXOAUMBIX /IS PelleHHs
KOHKPETHOMU TIP00IeMBI.

HMHpopmayuoHHO-KOMMYHUKAYUOHHble 00pa3ogamesibHble MexHoA02UU — B XOjle TIPOBEIeHUs
NeKIIMOHHBIX 3aHSITUM  TpeJlyCMaTpHBAaeTCs HWCIO/Ib30BaHKE 3JIEKTPOHHOTO  /IeMOHCTPALMOHHOTO
MaTepHasa (JIeKUMU-BU3ya/M3allii), WCTOb30BaHHe VIHTepHeT peCcypcoB Jisi TIPOMEXKYTOYHBIX
aTTecTaldii U MPOBEPKH OCTaTOUHbIX 3HAHUI

JIeKIIMOHHBIN MaTepHasl 3aKperuisieTcsl B X0Ze 1abopaTopHBIX PabOT U MPaKTUUeCKUX 3aHSTHM, Ha
KOTOPBIX BBITO/IHSIFOTCS TPYIITIOBbIE WA MH/MBUYa/bHbIe 3a/laHusl TI0 TIPOi/IeHHOM TeMe.

CamocTosiTesibHasi paboTa CTUMY/IHMPYeT CTYAEHTOB K CaMOCTOSITe/IbHOUW MpopaboTKe B Tiporiecce
BBITIOJTHEHUS] KOHTPOJIbHBIX paboT ¥ WHAMBUAYa/IbHBIX 3alaHU, a Takke B TPOLIECCE TMOATOTOBKH K
YCTHOMY OTIPOCY, TeCTUPOBAHHUIO U UTOTOBOM aTTeCTaL[UH.

B xope npoBe/ieHus1 JIEKLMOHHBIX 3aHSATHI Mpe/lyCMaTpUBaeTCs:

- WCTIOIb30BaHHe — 3JIEKTPOHHOTO  [IEMOHCTPAIlMOHHOTO MaTephaja I0 COBPeMeHHOM
V3MepUTe/IbHOU TeXHUKE;

- WCTIO/Tb30BaHUe 3/IeKTPOHHBIX YUeOHUKOB T10 OT/|e/TbHbIM TeMaM 3aHSITHIA;

- aKTUBHbBIE Y MHTEPAaKTUBHbIE (JOPMbI 00yUeHHsI: BADUATUBHBIN OMPOC, JUCKYCCHH, YCTHBIN
OTPOC, KOHTPOJIbHasi paboTa, TeCTOBBIM OTNPOC, UHAWBUAYa/IbHas «3alluTa» 1abopaTOpPHbIX paboT U T.J.

6 YueOHO-MeTOANYECKOE 00ecrieueHHEe CaMOCTOATETLHOH PaboThI 00yYarOIUXCS

[To puciunvHe «TexHuueckde wW3MepeHus, CepTUGHUKAL[MsT W aBTOMAaTHU3alUsl TerIOBbIX
TPOLIeCCOB» TPeAyCMOTPeHa ayIMTOpHas ¥ BHeayJUTOpHast CaMOCTOsITe/IbHast paboTa 00yUaromuxcsl.

AyauTopHasi camocTosiTellbHast paboTa CTY/AEeHTOB IIPEATO/IaraeT BbIMOJHEHWE U 3aIUTY
nabopaTopHBIX paboT, pellieHre KOHTPOIbHBIX 3a7iau.

ITepeuennb Bomnpocs! K 3amure

JIa00paTOPHBIX PadoT
1. Ha Kakux $B/IeHUAX OCHOBAHO [IeHiCTBHE TepPMO3JIeKTPUUeCKUX
TepMOMETpPOB?
2. Tlouemy mipuM mnofCOeAVUHEHUM TepMOMNapbl K HW3MepUTeTbHOMY
npubOpY, MOMb3YIOTCSI KOMITEHCALIMOHHBIMU TTPOBOJAMU?
3.  Kak BBoAWTCA TmoOMpaBKa Ha Temrepar CBOOOJHBIX KOHI[OB

TepMoaiekTpuueckre A P Patypy A 1
TepMonapbl B  aBTOMaTMYeCKMX W  [EePEeHOCHBIX  MOTEeHLHUOMeTpax,

ripeoOpa3oBarenu

MUJITUBOJIbTMETpax?

4.  Jlna Kakux TepmoIlap HEeBO3MO)XKHO NpHMeHeHHe KOMITeHCAlLMOHHBIX
TIPOBO/IOB [/1s1 BBE/|eHNsI [T0IIPaBKU?

5.  Ilpepesnsl V3MepeHun CTaHJapPTHBIX TepMO3/IeKTPUUeCKUX
TepPMOMETPOB?

WcnbiTanve v ioBepka | 1. KakoBel 0COOEHHOCTM MeTOUKH TIPOBeJIeHUsT BTOPUYHOTO Tpubopa
BTOPUYHBIX MpubopoB | Iuck-250M?
paboTaroIyx B 2. UYto Takoe OCHOBHasl U JOTIOJTHATE/IbHAS TIOTPEIIHOCTh prUbopa’?




Ilepeuennb
JIa00paTOPHBIX PadoT

BOHPOCBI K 3adlIuTe

KOMIL/IEKTe C

3. Kakue morpermHocTd He0OXOJUMO pacCUUTaTh AJISi TOTO, UTOOBI Cle/aTh
BBIBO/] O pe3yJibTaTax MOBepKu?

TepMo3JieKTpuueckuM | 4. JIjisi 4yero BBITIOJHSIOT TIOBEPKY NMPUOOpa M UTO TIOHUMAIOT T10[] K/IaCCOM
npeobpa3oBaTesieM | TOYHOCTH mprbopa?
5. Kakwue cymecTByrOT BU/IbI TIOBEPOK?
1. Kako¥ npuHLUI eliCTBUS Y TEPMOMETPOB CONIPOTUBIIEHUS ?
2. OT 4ero 3aBUCUT 3/1eKTpUUYECKOE COTIPOTUB/IEHHE TIPOBOJHUKA?
3. Kakue mnpeumyllectea y MeJHOIO U Yy IIATUHOBOIO
TepmomeTpsl TepMoripeoOpa3oBaTesieil COIPOTUBIEHUS?
COIIPOTHBJIEHUS 4. Kakoe 3HaueHuWe T1Tp¥ H3MepeHUM TeMmIlepaTypbl HMeeT
ToKasaresb TeJI0BOK MHepLn?
5. KakuM mnapameTpoM XapakTepu3yeTcs YMUCTOTa MaTepuana,
WAYyLIero Ha U3roTOB/AeHHEe TePMOMeTpa COPOTUB/IEHUS?
1.Ha uém OCHOBaHO /IeliCTBHE TEPMOMETPOB COMPOTUB/IEHUS?
WcneiTanve v nnoepka | 2.Kakue Marepuasbl  MCIOAB3YKOT  [JId  U3TOTOBJIEHUSI  TePMOMETPOB
BTOPUYHBIX MPUOOPOB | COTIPOTHB/IEHNS?
paboTaroux B 3.Kakue mpubopbl TpUMEHSIOT B  KOMIUIEKTe C  TepMOMeTpaMH
KOMIUIEKTe C COTIPOTUBJIEHUS?

TepMOMeTpaMu 4.]10CTOMHCTBA U HeIOCTaTKU HeypaBHOBELLIEHHBIX MOCTOB.
COIIPOTHBJIEHUS 5./1711 4ero BBITIOMHSIOT TIOBEpPKYy NMpUOOpa M UYTO TIOHMUMAIOT TIOZ KJIaCCOM
TOYHOCTHU Tipubopa?
1. Kakas TemnepaTypa Ha3blBaeTcsl SpPKOCTHOM TemriepaTypou?
2. Kak ompefenuTth [eUCTBUTENbHYIO TeMIlepaTypy Tesa, 3Hasi SIPKOCTHYIO
TeMIlepaTtypy?
3. YCTpoiiCTBO MMPOMETPOB YaCTUYHOIO M3/TyUeHust
ITnpomeTpsl
4. Yro Takoe 1jBeTOBas TeMrieparypa?
5. Kak cwMmemjaercs MakKCMMyM KpUBOM pacripefiefieHdsi CIeKTPaJlbHOU
JHEPreTUUeCKOr SPKOCTH C YBelTWYeHHeM TeMIlepaTypbl abCO/IIOTHO UYEPHOTO
Tesna?
1. TIpunHiun geiictBust mpeobpa3oBatesieii cepun MeTpaH?
2. Kakwue cyujecTByroT MoauduKalyu npeodpazoBaTtesieii cepur MeTtpaH?
[Tpeo6pa3oBaTenu 3. Tlopsimok rpoBezieHus TIOBEPKU MpeoOpa3oBaTtesiei?

cepun MeTpaH

4. Kakue TexXHO/JIOTUUECKHE TlapaMeTphbl U3MepsIOTCsS mpeobpa3oBaTesisiMy
cepuu MetpaH?
5. [TlpuHLUI JefCTBUsI TEH30MEeTPHUUYeCKOT0 JaTUMKa.

1. Ilepeurc/iUTb METOZBI U3MEPEHUS pacxoja.
2. W3mepeHure pacxoza MeTO/IOM TTOCTOSSHHOTO Tieperiazia JaBaeHus?
Pacxozmomepel 3. N3mepeHnue pacxoza MeTOZOM [1epeMeHHOIO Iepernaza AaBIeHus?
4. V3MmepeHue pacxoja I0 JUHAMUUeCKOMY /aBJIeHUIO?
5. Bwujpl cy>KaroLUX YCTPOUCTB?
1. Uro Takoe cTaTMUecKasi XapaKTepUCTHKA OOBeKTa yTpaB/ieHus ?
OKCIlep¥MeHTa/IbHOe 2. Kakoli pe)xuM CUCTeMbl YIIpaB/IeHus SIBJISIeTCS] YCTaHOBUBLLIEMCST?
orpe/iesieHue 3. Onpenenenvie ko3¢ ¢uryieHTa nepegaun oovexra?
CTaTUYeCKON 4. Yem otrmmuaercsi Ko3pdulMeHT mepefaun obbekTa OT Ko3dduipeHTa
XapaKTepUCTUKU ycuneHus?
o0beKTa yrpaB/ieHust 5. Ilopsinok ompeseneHUsi SKCIEPUMEHTAJbHBIX TOYEK CTaTU4YeCcKOU
XapaKTepPUCTUKHU.
OKcrnepuMeHTanbHoe | 1. Hdate  ompefiesieHWe  JUHAMUYECKOW  XapaKTePUCTUKU  00BeKTa
orpeziesieHue yIpaBJleHus..
JMHaAMHUUeCKOMn 2. TlepeuncnuTh AUHAMHUUECKHE IapaMeTpbl 00beKTa yIpaB/ieHusl.
XapaKTepUCTUKHU 3. [Hare onpegenenvie Koo.
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ITepeuennb Bomnpocs! K 3amure
JIa00paTOPHBIX PadoT

4. [atb onpegesnienve To.

00beKTa yrpaB/ieHUs
yrip 5. [laTe ompejienieHue T3.

1. YTo Takoe nepexo/HbIl npoLecc?

. Turnsl nepexoHbIX MPOLECCOB B CUCTEMe yIpaB/IeHUs?
[Tepeunciivre moKasaTe/d KaueCTBa IepexoHbIX IIPOLIeCCOB.

B kakoMm pexrMe ynipaB/jieHUs] CHUMaIOT ITepexO/iHbIN MpoLiecc?
. HasoBute HacTpoeunsle napametpsl [1M-peryssitopa.

[Tepexo/iHbIM TpoLecc
B CHCTeMe yIIpaBJieHusI

VTR WN

IIpumep BapuaHTa KOHTPO/IbHOM padoThl Nel

1. HapucoBathb cxemMy aBTOMaTH3aLMU JJ1s CTaOW/IH3alii W30bITOUHOTO AaBieHus. (MMoAo0paTh AATUHK
JIABJIEHUS], BTOPUYHBINM TIPUOOD, PEry/IsSTOp U T.Jl. OOBACHUTL Ha3HAUEHKWE BCEX /IEMEHTOB CUCTEMBI).

2. HapuicoBaTh KpHMBYIO pa3roHa /ijisi 00beKTa,

200
00s1a/1ato11Iero CaeyOMMMH IapaMeTpaMu T,=

5c¢, T, = 25 ¢, u3BMeHeHHe BXOJHOIO 160
Bo3zericTBusi oT 30 710 20 % xoga Bana M. o
CraTuueckast XapakKTepHUCTHKa 00BeKTa UMeeT g

cneayrolyi Bua. OnpefeuTb Kos. ¢ =

% XO0p BT VM

3. I/IHTerpaﬂbeIﬁ 3dKOH peryjiMpoOBdHUsA. Hanucarte 3dKOH, HApHUCOBATb KPUBYIO PA3IrOHd. Kakue
CHUT'HAJIbI MOAdI0TCA HAd BXO/, PEryJIATOpPAd, YTO ABJIAETCA BBIXOAHBIM CUT'HA/IOM. O6acThb MMPpHUMEHEHUA.

IIpumep BapraHTa KOHTPOJIbHOH PadoThl Ne2

Onpepenutb, TofeH npubop K pabore wiv HeT, OH paboTaeT Ha Auana3oHe Xp, Xy (YKa3aHHbBI B
tabnuiie). OTueT geseHni Mo Mpudopy, Mpou3BoAUTHCs yepe3 10, HauuHas ¢ Xy, 70 Xp. Knace TouHocTn
npubopa B Tabiwmue. /I TMO/ydeHUs] pe3yJsibTaTa OIPEJeIUTh: abCOMIOTHYIH0, OTHOCHUTETBHYIO U
TPUBEJIEHHYI0  TOTPEIIHOCTH.  [IOCTPOMTb  3aBUCUMOCTh  [jIS  OMpe/e/ieHds  BapHUallWu.
OKcrepyMeHTabHbIe TIOBepsieMble TOUKM Ha3HAYWTh CAMOCTOSITE/IbHO TaKUM 00pa3oM, uToObI B BLIBOZIE
3HAUMIOCh: TIPUOOP COOTBETCTBYET K/IACCY TOYHOCTH.

Ba[; MaH Xy | Xg | Knacc TouHocTH
1 -10 | 30 0,5
2 -20 | 20 1,0
3 0 | 50 1,5
4 10 | 60 2
5 20 | 70 0,5
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7 O1jeHOYHBbIE CPe/CTBA //isl IPOBe/ieHUsI MPOMEe)XYTOUHOM aTTecTaluu

a) IInanupyemble pe3y/IbTaThbl 00yUeHNs U OLleHOUHbIE CPe/ICTBA /ISl MPOBe/leHUs MPOMEe)XYTOUHOH aTTeCTaIuu:

CTpyKTypHBbIU
3/1eMeHT [TnaHupyemMble pe3yabTaThl 00yueHUs OrneHOYHbIE CpeJCcTBa
KOMIIeTeHLIUH

OIIK-1 Cnioco0HOCTBIO OCYIIeCTB/IATH MOUCK, XpaHeHHe, 00padoTKy U aHa/ 3 nHGoOpMauu U3 Pa3/IMYHbIX HCTOYHUKOB M 0a3 JaHHBIX,
NpeACTaB/ISATH ee B TpedyeMoM (hopmaTte ¢ Hcno/ib30BaHHeM HH(OPMAIHOHHBIX, KOMIBIOTEPHBIX M CeTeBbIX TeXHOJIOT U

3HaThb - OCHOBHBbIE MeTOJUKU TIOHCKa nu
HMCTOUYHUKU Hay4HOU “H(opMaluy,
crocobbl  TIpefcTaBieHus MH(OpMaLU B
TpeOyemoM (opMaTe C HCIO/b30BAHUEM
I/IHCl)OpMaL[I/IOHHbIX u KOMITbIOTE@PHBIX HepeueHb meopemu4ecKux 60npocoe K 3K3ameHy:
TexXHO ﬂoruﬁ; I/IBMEPI/ITEJ'IBHLIG I/IHCl)OpMaLII/IOHHbIe CUCTEeMBbI

- MeTOJMKH IorcKa 1 06paboTku Crioco0bbI ripe/icTaB/ieHNst UHGOpMaLUK
I/IHCl)OpMaL[I/II/I U3 pa3/IMuHbIX HCTOUHUKOB U KOMHBIOTeprIe TE€XHOJIOTWH, UCII0J/Ib3yeMBIE TIpH ITOHCKe I/IH(I)OpMaU"I/II/I

VH$popMalMoHHbIE TEXHOJIOTHH, UCIIO/Ib3yeMble TIPH MOUCKe UHhOopMarivu
Tnipe/icTaB/ieHus ee B Tpebyemom ¢opmare c (opmayy ’ M p (bopmayy

MeToMKY TIOMCKa U 00pab0TKK MHGOPMALMK U3 pa3/MUHbIX HCTOUHHUKOB
WCII0/Ib30BaHHEM MHGOPMAILIMOHHBIX U

N [pencraBnenve nHdopMaluu B Tpedyemom hopmate
KOMITHIOTEPHBIX TEXHOJIOTHH, Ananm3 uHbOpPMaLH U3 Pa3IMUHBIX HCTOUYHHUKOB
- METOJUKU TIOMCKa u aHam3a

CeTeBble TexHOJIOTMU TIpU cOope MH(OpMaLN
VHpOpPMAaLIMK M3 Pa3/MUHbIX HMCTOYHHUKOB,

Y pas/nuHble Crioco0bl ee TIpe/iCTaB/IeHUsT C
VCTI0/Ib30BaHUEM MH(OPMaLMOHHBIX,
KOMITbIOTEDHBIX U CETEBBIX TEXHOJIOTHH.

PN HAPWONPE

Ymets - HWCII0JIb30BaTh JIATEpPAaTypHblEe HWCTOYHUKU
JJi1  TIOATOTOBKM 0030pOB W OTYeTOB,
o(opM/ISATh HAayYHO-TeXHUUYECKHe OTUeThl B
COOTBETCTBUHU C TpeOOBaHUsIMY;

IIpumepbl npakmuueckux 3a0aHuli:
- 00001aTh WHPOPMALIMIO W3 Pa3IUUHBIX

3apanue 1. Vicnonib3ys pasniuyHble iMTepaTypHble UCTOYHWKY [aTh ONpeesieHue

JIUTEPATYPHBIX WCTOYHUKOB JJIst 9
- | K&KIOMY TepMUHY U3 CieyIOIIeli CXeMbl.

MOJATOTOBKM ~ 0030pOB 1O 3a/|laHHOMN

TeMaTHKe, ohopM/IATH HayuHO-

TeXHHu4yeCkre OT4YeTbl C HMCII0/Ib30BaHHEM
TOTOBBIX 111a0JIOHOB U MaKeTOB,




CTpyKTypHBbIT

37IeMeHT [TnaHvpyeMble pe3yibTaThl 00yUeHUs OrneHOUHbIE Cpe/iCTBa
KOMIIeTeH1K
KIIACCUDPUKALIVA
MIOT'PEIITHOCTEN
v v y v v
I ITo ITo xapakTepy
0 MpUYHHAM ITo xapakTepy ITo dopme
3aKOHOMEPHOCTH | | CBfI3M MeXAy
MOSB/ICHHS MPOSIB/IEHHUSA » npe/CTaB/IeHus
MpOsAB/IEHUSA Be/INYHHOM
TOTPEeHOCTH
MeTozyecKas craThyeckas cucTeMaTHyecKas U ypoOBHEM abcosroTHas
(ocHOBHasi U CUrHaia
AOTIO/THUTE/IbHAas o
WHCTPYMEHTAa/IbHast C/IydarHast OTHOCHUTe/IbHast
afiTUTUBHAS
HMBHAdg
cyOBbeKTHBHast CMellaHHast
- aHa/IM3UPOBATh u 0600111aTh
MH(pOPMALIMIO U3 Pa3/IMUHBIX JUTepaTypHbIX | 3aganue 2. Vicnonb3ys pa3nuuHble UHTEPHET UCTOUHUKY /1aTh OTIpe/iesieHre KaXKoMY
VCTOYHUKOB [ifl TIOATOTOBKM O030DOB TIO | TEPMUHY U3 C/IEAYIOL[EH CXeMBbI.
3a/|laHHOW TeMaTuKe, ONpeZesisiTb CTPYKTYPY .
_ Bx0aHEE OEMELLEHKMA BeixoaHme
1 0(OpM/IATh HAyYHO-TeXHUYECKHe OTYEThI. e MOTEPMOALHLE 1
SAHEFRMrETHUECR HE IHERTETHUELCHKIHME
MoT Ok 1A QTR
DEbERT
HMPOBAEHIR |
— |
dnPaenAnume — —— HHPoPMauMa
BOZASACTRMA [—
KDMHHE’HC SCTRPOMCTE ANPaBAseHL A
JoTroncTeo
doTooncTeg HCTPORCTRG HG;;ZZGMT_HG NEQrEOMM= | UoTPpolic Tea
kOoHTROAR |SHIHOAK ZO0 I Hor o SOLLMTH
FRBOHAA HANEABAEHIMA “
HHeoPMOLWMA ———F ol T i L. S04aHks
OnepdTHBHBIE TexHOAOM MUSCKMA MeRCOHd A
Biazetsb - HaBBbIKAMU PA0OOTHI B MaKeTax ITpumepbl npakmuyeckux 3a0aHuli:
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CTpyKTypHBbIT
3/1eMeHT
KOMIIeTeHLIUH

[TnaHvpyeMble pe3yibTaThl 00yUeHUs

OLIEHO‘-IHBIG cpeacTBa

NIPYKJ/Ia/{HBIX TTPOrpaMM /i/1s1 O(pOpMJIeHHs
TeKCTOBOM UH(OpMaLUY;

- HaBbIKaMW  paboThl C
TIPOrPaMMHBIMU cpeficTBaMU
oopmsieHUs1 TeKCTOBOM MHGbOpMaliy;

- MeTo/laMU U CpeZicTBaMH
TNpe/iCTaB/IeHUs] TEKCTOBOM HMH(pOpMaLUK C
WCTI0J/Ib30BaHeM COBpeMeHHBIX
TeXHOJIOTHH.

COBpPEeMEHHBIMU
JUist

3aganmue 1.
1. OTKpBITh TEKCTOBBIN JOKYMeHT Word U BU3yaJlbHO 03HAaKOMUTBCSI C BUZOM, B TOM
YuicIie C BKIFOUeHWeM peKMMa 0TOOpa)keHHst BCeX 3HAKOB
2. IlowaroBo 3a7aTh C/leyrolye rlapameTpsl JOKyMeHTa:
ITapametpsl ctpanulsl: [loasa: Bepxnee — 1,5 cm, IIpasoe — 2 cm, HuocHee — 1,5 oM,
Jlesoe — 3 cm; Opuenmayus — KuwxkHas; Hymepayus cmpanuy — CHU3Y 110 LIeHTpYy.
[Tapametps! Tekcta: IlIpu¢pm — Times New Roman, Pazmep — 14, Ilepsas cmpoka —
omcmyn — 1 cm, BbipagHueaHue — 1o 1mvpuHe, MedcdycmpouHbili — 1,5 cTpoku, 6e3
WHTEPBAJIOB 10 U TIOC/Ie ab3aria.
3. IlpuBecTH B NOPSZIOK COZleprKaHKe JOKYMeHTa 110 CTPYKType:
- BBenenue
- OcHOBHas 4acTb
- BriBogbI
4. TlepBblil TUCT CZleNaTh TUTYJIBHBIM U O(POPMUTH €ro C UCIMO0/Ib30BaHUEM KapTUHKH.
Bropoii uct ocBoOOAUTE TIOA cofep>KaHue (OrJiaB/ieHre) U TIpoJieniaTb paboTy Auist
€ro aBTOMaTU4YeCKOro CO3/aHusl.
6. BcraBUTb HOBYIO HyMepalyl0 CTpaHul] C [apaMmerpaMy: BHHU3Yy CTpaHMULIbI,
rocepeJiiHe, 6e3 HOMepa Ha TUTYJIbLHOM JIUCTe
7. CoXpaHHWTb JOKYMEHT I10/, HOBBIM Ha3BaHUEM.
3aganue 2. B pamkax 3ajaHus u3yuutb matepuan crated «PDF B WORD (DOCX): 10
crocob0B KOHBEPTUPOBaHUSs!».
https://ocomp.info/pdf-v-word-10-sposobov-konvert.html
1. Boibpats 1 ycranoButs Ha 1K ofjHy U3 mporpamm [ijisi KOHBepTHPOBaHUs (aiina.
2. KonBeprtupoBath Jito6oii BbiOpaHHbIM Bamu (aiin ***.pdf B dopmat ***.doc (docx) u
CaMOCTOSITe/TEHO TPUBECTH €0 B COOTBETCTBHE CO CJIEAYIOIMMU TPeOOBaHUSIMU:
- Ilapametpsl cTtpanulpl: Iloas: BepxHee — 1,5 cMm, IIpagoe — 2 cm, Huowcnee — 1,5 cwm,
Jlesoe 3 oM, Opuenmayus Kuwxknas. [lapametpbl Tekcra: Ilpugpm —
TimesNewRoman, Pasmep — 14, Ilepsas cmpoka — otctyn 1,25 cM, BbipagHugaHue —
1o mwupuHe, MedxcdycmpouHbiii — 1 cTpoku, 6e3 MHTepBasIOB /10 1 oc/ie ab3ara.
- OrtcnievTe U yjanvTe JIMILIHUE MTPO0OesTbl, 3HaKK Taby/siyuy 1 ab3aria!
3aganue 3. Co3gath JokymeHT Microsoft Excel. MaccuB sKcrieprMeHTa/bHBIX JAHHBIX
BHECTHU B 3JIEKTPOHHYIO Tab/IM1y. BBIUKMC/IUTE CyMMY 110 Ka)KJJOMY NapaMeTpy. BuiuncinTth

@
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CTpyKTypHBbIT
3/1eMeHT
KOMIIeTeHLIUH

[TnaHvpyeMble pe3yibTaThl 00yUeHUs

OLIEHO‘-IHBIE cpeacTBa

CpefiHee 3HaueHWe KaXJoro rnapametpa. I[locTpouTs guarpamMmy M rpagMk 3aBUCHMOCTH
3THX JlaHHbIX. JIereH 1y pacrosio>KuThb Mo/, 0Ccbio abcrpcc.

ITK-1 Crioco0HOCTBI0 YUaCTBOBATh B COOpe U aHA/IH3e UCXO,

COO0TBETCTBHMU C

HOPMATHUBHOM A0OKYMeHTalyen

AHBIX NdHHBIX /Il IIDO€KTUPOBAHUA 3Hep[‘006’I>EKTOB H UX 3/IEMEHTOB B

3HaThb

- MepevyeHb roCy/JapCTBeHHBIX U
OTpac/eBbIX CTaH/aPTOB Jijisi pa3paboTKH
nipoekTa 1o ACY 3Heproo6nseKTamu;

- Heo0OX0/IUMBbI 00BeM TeXHOIOTHUECKUX
M3MepeHri U CPe/iCTB aBTOMaTUYeCKOTO
peryJIMpOBaHus Ha OT/e/IbHBIX yUacTKax
MPOEKTUPYEMBIX SHEPrOOOHEKTOB B
COOTBETCTBUM C HOPMAaTHUBHOMU

JIOKyMeHTaL[1el;

- HeoOXOAUMbIM 00BEM TeXHOIOTUUYeCKUX
H3MepeHUH, CUTrHa/IM3aLvu, Cpe/CTB
aBTOMAaTUYeCKOro  peryJvpoBaHUs  Ha
MPOEKTUPYEMBIX JHEProoObeKTax B
COOTBETCTBUU C HOPMaTUBHOU
JIOKyMeHTaLeu.

ITepeueHb meopemuuecKux 60NPoOCO8 K IK3AMEHY:

OCHOBHbIe IOHATUS CepTU(hUKALUU

Lenu ceptudukaiyiu

3agaun cepTU(UKaLUN

[TpaBOBBIE OCHOBBI CepTU(DUKALIN

Cucrembl cepTudUKaLMU U 06/1aCTH UX TTPUMEHEHUS

OO6mBexThI 00s13aTebHON CepTU(hUKAIN

OO61BeKThI 06POBOJIBHOM cepTU(HKaLN

CxeMmblI cepTudUKaLuu

. Ilopszok npoBefieHNst cepTUhUKALUU

10. Buppl cranpapTos.

11. HopMaTtvBHbIE JJOKYMEHTbI

12. TocyapcTBeHHBIe 1 OTpac/ieBble CTaHAAPTHI Jyist pa3paboTku rpoekta mo ACY TII
13. TexHuueckue cpesicTBa aBTOMaTHU3aL[UU

14. CpepcTBa aBTOMaTUYeCKOTO PEry/IMPOBAaHKS Ha TIPOEKTUPYEMbIX SHeProobbeKTax

LN W

Ymets

- IIPOU3BOMTEL COOP UCXOHBIX JJAaHHBIX,
He0OXO0JUMBIX /I/151 BEIOOpA TeXHUUEeCKUX
Cpe/ICTB aBTOMaTH3alUX TIPOEKTUPYEMOTO
9HEeproo6BHeKTa;

- BBIOMpaTh crocob cbopa M TIEPBUUHBIM
aHalM3 WCXOJHBIX JAHHBIX [T BbIOOpa
TEXHUUECKUX  CPeJCTB  aBTOMAaTU3alluu
TIPOEKTUPYEMOT'0 SHEPro0ObEKTa;
KOMOWHUPOBaTh pa3/UyHbIe CIIOCOOBI
cbopa W aHanM3a MCXOMHBIX JAHHBIX /IS
BbIOOpa TEeXHUYECKUX CpeZiCTB

IIpumepbl npakmuuecKux 3a0aHuii:

1. TlpefoXXUThb KOMILJIEKC TEXHUYECKHUX CpeACTB [jisl peaau3aliyd TUIIOBOTO KOHTYpa
peryMpoBaHUs TeMITepaTyphbl [eperpeToro rnapa

2. TlpenyioKuTh KOMILIEKC TeXHUUECKUX CPeJCTB i peanu3alid TUIIOBOTO KOHTYpa
peryMpoBaHus JlaB/ieHus B [1laporeHeparope

3. TlpenyioXuTh KOMILIEKC TeXHUUECKUX CPeJCTB i peanu3alid TUIIOBOTO KOHTYpa
pery/MpoBaHusi pacxoa NPUPOJHOTIO ra3a B MIPOMBILIEHHOM TeUr MPOXOAHOTO THIIA

4. TlpensioKWThb KOMILIEKC TeXHUUECKUX CPeJCTB [Ji peanu3aljid TUIIOBOTO KOHTYpa
pery/iMpoBaHusi TeMIIepaTypbl B KOJIMAKOBOM Meur

5. TIlpen/ioKuTh KOMILIEKC TEXHUUYECKUX CPeACTB [/l peanu3aliud TUIIOBOTO KOHTypa

pery/MpoBaHysl AaBJieHus 1apa B Jlea’paTope
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CTpyKTypHBbIT

3/1IeMeHT [TnaHupyemMble pe3yabTaThl 00yueHUs OtieHOUHbBIe Cpe/iCTBa
KOMIIeTeHLIUU
aBTOMaTH3aLun MIPOEKTHPYEeMOT 0
JHeproobbekta B  COOTBETCTBUU C
TeXHUYECKUM 3aJJaHUEM.
Bnapetsb - HaBblKaMM  (opmupoBaHusi  nopsiika | IIpumepbl npakmuyveckux 3a0au:

JedCTBUMA [ opraHw3auyu  cbopa W
NepBUYHONM 00PabOTKU MCXOMHBIX [JAHHBIX

JUIi  TIPOEKTUPOBAHHUS TMPOCTBIX CUCTEM
aBTOMAaTH3aLH u yIIpaBJ/IeHUsT
9HEProoObeKTaMH;

- HaBBIKAMH MCIIO/Ib30BaHUsI HECKOJIbKUX
crocoboB cbopa W aHa/mM3a HUCXOHBIX

AaHHBIX  OJId  TIPOEKTHPOBAHUA  CHUCTEM
dBTOMAaTH3al|uK u yIipaBJ/ieHUA
9Hep1"006T>EKTaMI/I C HCII0/Ib30BaHHEM

THUITOBBIX TIPOEKTHBIX PeIleHNH;

- - HaBbIKAMH KOMOWHAILUM HECKOJIbKUX
criocoboB cbopa W aHa/mM3a HUCXOJHBIX
JAHHBIX 17151 3 (EKTUBHOTO pelleHus 3aau

13(0) MPOEKTUPOBAHHIO CUCTEM
aBTOMAaTH3aL[UH u yIIpaB/IeHHUs
9HEpProoOBLeKTaMHU.

3adaua 1. Vicnons3ys 'OCT 21.208-2013 paTth paciiv¢poBKy C/IeAYHOIIMM YC/I0BHBIM

0003HaUeHUSIM CpeaCTB aBTOMAdTH3allUM:

3adaua 2. Vicnons3ys T'OCT 21.408-2013 coctaBuThb TiepeueHb OCHOBHBIX paboumx
yepTesKel MpoeKTa 10 aBTOMAaTH3aL[ui SHeproobbeKTa.

3adaua 3. Vcnone3yst TOCT 21.208-2013 mosicHUTE 00BEM TEXHHYECKHUX CPeICTB Ha
TIpe/IJIOKeHHOU CXeMe aBTOMaTH3aLjun:

C
Q

P
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CTpyKTypHBbIT
3/IEMEHT [T1aHupyeMble pe3y/bTaThl 00yUeHHS OrieHOUHbBIE CPeZICTBA
KOMIIeTeH1K
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CTpyKTypHBbIT

371eMeHT [TnaHupyemMble pe3yabTaThl 00yueHUs OreHOUHBIE CpefiCcTBa
KOMITeTeHLIUU
3HaTtb ITepeueHb meopemuuecKux 60nNpoco8 K 3K3AMeHy:
1. Tumnosble AuHamMuyeckye 3BeHbs. CTaTUUeCKue Y JUHaMHUYeCcKhe XapaKTepUCTUKU
TUIOBBIX COeJIMHEHUI 3/IEMEHTOB.
2. HenpepoiBHble 3akoHbl perynupoBanus (I1, W, TIW, I1[, TN - 3akoHbl) U
. ofme NPUHIMNN  ABTOMATHHECKOTO EZ;};JI\I;TT%%E;’THHCE(;EK(H;ZI;EI;EPO ;TI/I 3akoHbl.  OmpefeneHue  HaCTPOEUHBIX
igg ;]Zﬁigﬁfl; TEXHOJIOTHHECKIMA 3. Perynatopsl penelHOro AeUCTBUS: JBYXIIO3ULMOHHBIE, TPEXIIO3UL[MOHHBIE.
_ ocHoBHbIe GyHKipn ACY TIT M THIIOBBIe 4. TlokasaTenu KaueCTBa peryaupoBaHuUsl.
3AKOHbI ABTOMATHYECKOTO DEryTUDOBAHMS 5. Cucrema aBTomatrueckoro peryaupoBanusi (CAP). KoHTyp perynvpoBaHusi.
TeXHO/IOTEMECKIMH TPOLECCAMIL 6. Knaccudukanms cucreM perynvpoBanus U ynpasienus: ACY, ACYIIL, ACYTIL.
- bywapm  ACY TI u  3akoHEl 7. Wcnonb3oBanue DBM /s popMHpOBaHUs pas3/MuHbIX 3aKOHOB pery/rMpOBaHMSL.
[IpomsllisieHHbIe KOHTPOJLIEPHI U yripasiistonie SBM.
aBTOMaTHU4eCKOro peryJjvpoBaHuUs U 8. Dymkipm n Hassauerme ACY TIT,
igg ;]Zgigﬁi S — Hie;(ggﬁzggzifﬂwm 9. TIpobsiembl yripaB/ieHUs TeTI03HEPreTUYeCKUMHU MPOLieCCaMH.
10. IIpyHLMIIBI ONTUMA/ILHOIO [JIAHUPOBAHUSA U YIIPaBJ/ICHUS.
11. TIpymeHeHue VMH(OpPMaLMOHHBIX v BbIUMCJIUTEJIbHBIX ceTei LSt
COBEpLIEHCTBOBAaHUSl ~ MeTa/UTypruyecKuX  TeXHOJIOTUH U yIpas/leHUs
TEeIJIOTeXHUYeCKUMH 00beKTaMHu.
12. ®yHKIMOHA/IbHBIE CXeMbl aBTOMAaTHU3aLiU TeIJIOBBIX IPOLIeCCOB.
YMmetb - YWTaTh CTPYKTYpPHble U (YHKIMOHa/bHEIEe | [IpuMepbl npakmuyvecKux 3a0aHuli 0/151 3K3aMeHa:

CXeMbl CHCTeM aBTOMaTU4YeCKOro KOHTPOJIS 1. CocTraBuTb CTPYKTYPHYIO M (DYHKL[MOHA/TIbHYI0 CXeMbl aBTOMATH3aL[1 TUIIOBOTO
U yTipaBJ/ieHUsI TeXHOJIOTUUeCKUMHU KOHTYpa pery/J1poBaHus TeMIlepaTypbl B IPOMBILLIIEHHOHM Teuy.

npoLeccamy; 2. CocCTaBUTh CTPYKTYPHYIO U (DYHKLIMOHAIBHYIO CXeMbl aBTOMaTU3aLiy TUTIOBOT'O
- COCTaB/IATb THUIOBble CTPYKTYpHble U KOHTYpa pery/IMpoBaHus /laB/jieHrs] B IPOMBILLIJIEHHOW Meyu.

GyHKUMOHANbHbIE ~ CXeMbl  JIOKA/bHBIX 3. CocTaBUTb CTPYKTYPHYIO U (YHKLIMOHAIBHYIO CXeMbl aBTOMaTU3aLliy TUTIOBOT'O
KOHTYPOB aBTOMaTUUYeCKOrO0 KOHTPOJS U KOHTYypa pery/J1poBaHus pacxo/a TOIUIMBa B [IPOMBILLIIEHHOW Teyu.
yTpaB/ieHust TeXHOJI0TMYeCKUMHU 4. CocCTaBUTb CTPYKTYPHYIO M (DYHKI[MOHA/JIbHYI0 CXeMbl aBTOMATH3aL[U1 TUIIOBOTO
npoLieccamy; KOHTYpa pery/JMpoBaHusi COOTHOLLIEHHsI TOI/IMBO-BO3/lyX B [IPOMBILLIJIEHHOW Teyy.
- COCTaBJISITh CTPYKTYpHbIe " 5. CocCTaBUTb CTPYKTYPHYIO U (YHKLIMOHAIBHYIO CXeMbl aBTOMaTU3aLiK TUTIOBOT'O
(yHKLMOHA/bHBIE ~ CXeMbl  JIOKA/IbHBIX KOHTYpa pery/JMpoBaHus TeMIlepaTypbl B KOJINIAKOBOM MeUH.

KOHTYPOB aBTOMAaTHYeCKOr0 KOHTPOJIS H

yTpaBJIeHUsI TeXHOJIOTUYeCKUMHU
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CTpyKTypHBbIT

37IeMeHT [TnaHvpyeMble pe3yibTaThl 00yUeHUs OrneHOUHbIE Cpe/iCTBa
KOMIIeTeHLIUU
TIPOL[eCCAMU.
Bnapetsb - OCHOBHBIMU HaBbIKaMH KOHTPOJISI U

yTipaBJieHUs] TEXHOJIOTUYeCKUM TTapaMeTpoM
C MTOMOLLIBIO CUCTEMbI aBTOMaTUYeCKOr0
yTipaBJieHUs;

- HaBbIKaMM KOHTPOJIS1 ¥ yIIpaB/ieHus
TEXHOJIOTUUeCKUM [1apaMeTpoM C
TIOMOLL[bIO0 CUCTeMbI aBTOMaTHUECKOI0
yTipaBJieHUs;

- HaBBIKAMM KOHTpPOJII M  yIpaB/eHus
TeXHOJIOTUUECKUM TIPOLIeCCOM C TOMOLIbIO
ACY TII.

IlepeueHb npakmuueckux pa6om

1. PacueT K03 dUIMEHTOB CTaTUUeCKOW XapaKTePUCTUKN 00BbeKTa yrpaB/ieHuUst
METO/[OM HaMEeHBIIINX KBa/IpaTOB.

2. OripefesieHre JUHaAMUYeCKUX ITapAMeTPOB 00bEKTa YIIpaB/IeHUs 110 KPUBOU
pasroHa.

3. CocraBneHue CTPYKTYPHOM CXeMbl KOHTYPA yIIPaBJ/ieHUs TEM/IOBbIM MPOLIECCOM.

4. PacuéT mapameTpoB HaCTPOWKHU peryJsitopa.

5. YcioBHbIe 0003HaUeHUS HA CXeMaX aBTOMAaTH3aliy U YIIPaBJIeHMsl.

6. CocraBnieHre QyHKIMOHA/IBHON CXeMbl aBTOMaTHU3alliY TeIJIOBOTO MpoLiecca.
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0) IlopsiioKk TIpOBeJeHUsI TNPOMEXKYTOUYHOH aTTeCcTAal[dd, TMoKa3aTe/ld W KPUTEepUH
OLIeHUBAHMS:

[TpoMexxyTouHasi arTecTalds MO AUCLUTIMHE «TexHUueckue u3MepeHusi, cepTUdUKALUS U
aBTOMaTH3allUsl TETUIOBBIX TIPOIIECCOB» BKJIOUAeT TeopeTHUeCKHe BOIPOCHI, TIO3BOJISIOIIHE OLeHUTh
YPOBEHb YCBOEHMsI OOydarolMMUCS 3HAHWM, W TPAKTUUeCKWe 3a/laHMsl, BBISBJISIONINE CTereHb
c(hOpMHPOBAHHOCTU YMEHUI U BJlaZleHHui, MPOBOAUTCS B (hopMe 5K3aMeHa.

OK3aMeH MPOBO/IUTCS B YCTHOU (hopMe 110 TeOpeTHUeCKHUM BOMPOCAM U TIPAKTUUECKHAM 3a/JaHUSIM.

Iloka3zarenu u KPpUTE€PHUH OLI€EHUBAHHUA 3K3dMEHA:

— Ha OLEHKYy «omauuHo» (5 0anoB) — 0OydYaromuiics /0/DKEeH TOHO PACKpPBITh CO/lepyKaHue
MaTepvajia B 00beMe TIPOTpaMMbl AMCLIMIUIMHBI, YETKO W TPABWIBLHO JATh OIpejesieHus], TIPUBeCTH
JlOKa3aTe/JibCTBA Ha OCHOBe MaTeMaTUYeCKWX U JIOTUYeCKUX BBIKIA/IOK, TI0Ka3aTh HaBBIKU
WCCIIe/IoBaTeNbCKOM flesiTeslbHOCTH. OTBeT [Jo/DKeH ObITh CaMOCTOSITe/TbHBIN, TIPH OTBETE HCTIOIb30BaHEI
3HaHWsI, TPUOOPETEHHBIE paHee;

— Ha OLIeHKYy «xopouwo» (4 6asna) — obyuaroIuiicsi 0/KeH PacKpbITh CojJiepKaHre MaTepuasa B
00beMe TIPOrpaMMbl JTUCLIUTIIMHBI, B OCHOBHOM TMPABWILHO ZIaTh OCHOBHBIE OTpEeZe/eHUs U TIOHSATHS
npegMeta. Ilpu oTBeTe fomyllleHbl HETOYHOCTH, HapyllleHa [10C/ie[loBaTe/IbHOCTb W3/I0XKeHHs,
JIOTy1I[eHbl HeOOIbIITe HETOYHOCTH TIPH BBIBO/IaX W WUCTO/b30BAHUM TEPMUHOB, MPAKTHUECKHE HAaBbIKU
HeTBEp/ble;

— Ha OLEHKY «ydognemeopumenbHo» (3 0ania) — oOyuaroIuiics AO/DKeH YCBOUTH OCHOBHOE
coJiep>kaHve MaTepuasa. [Ipy oTBeTe ompeziesieHUs: U MOHSTHS JJaHbl He YETKO, AOMYIeHbI OIIMOKY TpU
MIPOMEXKYTOUHBIX MaTeMaTUUECKMX BBIK/Ia/IKaX B BbIBO/IAX, IPAKTHUECKHE HABBIKU C/1a0ble;

— Ha OLIeHKY «HeydoenemeopumenbHO» (2 6anioB) — oOyJarOLU[UiicsS JeMOHCTPUPYeT 3HaHUs He
bonee 20% TeopeTUYECKOTO MaTepuasa, JAOMyCKAaeT CyIeCTBEHHbIe OIIMOKW, He MOJKEeT TI0Ka3aTb
WHTe/VIeKTya/lbHble HaBBIKW pellleHus MPOCThIX 3azay. [Ipu oTBeTe JomyljeHbl TpyObie OIIMOKM B
orpeie/ieHUsX, J0Ka3aTe/lbCTBA TeOPeM He TMPOBeZIeHO, He aHbl OTBEThI Ha [IOTIO/THUTe/TbHbIe BOTIPOCHI
TIperiofiaBare’isi, OTCYTCTBYIOT HaBbIKM UCC/Ie/10BaTeNbCKON JesiTe/IbHOCTH;

— Ha OLEHKY «HeydoeiremeopumenbHo» (1 0amm) — He MOXKET TOKa3aTb 3HAHWSI Ha YPOBHE
BOCIIPOM3Be/ieHUss U 00BsicHeHUs1 WH(MOpMalvi, He MOXXeT T[I0Ka3aTh WHTe/JIeKTya/lbHble HaBbIKK
peleHus TTPOCTHIX 3a/jau, OCHOBHOE CO/iepyKaHne yueOHOTro MaTepuaa He PacKphITO.

8 YueOHo-MeToANMYecKoe U HHGOPMALIMOHHOE 00ecneueHHe AMCHUTTHHBI

a) OcHogHas Aumepamypa:

1. CoBpemeHHbIe CHCTeMbl aBTOMATH3al[iM U yripaByieHus : yue6Hoe rocobue / C. M. AHjipees,
E. C. PsbunkoBa, E. FO. Myxuna, T. I'. CyxonocoBa ; MI'TY. - Marauroropck : MI'TY, 2015. - 1
3/71eKTPOH. OTIT. JTACK (CD-ROM). - 3ar. C TUTY/L. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=71.pdf&show=dcatalogues/

1/1123963/71.pdf&view=true (gaTa obpaujerus: 18.09.2020). - MakpooObeKT. - TeKCT : 37IeKTPOHHBIH. -
Cegienust focTyrHbl Takxke Ha CD-ROM

2. Tpouenko, B.B. Cucrtembl ynpaBieHUs] TEXHOJIOTMUECKUMH TIPOLeCCaMU ¥ UH(POPMaL[MOHHbIE
TEXHOJIOTHH: yuebHOe Tiocobue fijisi akajeMuueckoro OakanaBpuata / B.B. Tporuenko, B.K. ®enopos,
A.W. 3abyackuii, B.B. KomenganToB. - Mocksa: M3patensctBo FOpaiit, 2019. - 136¢. - ISBN 978-5-

534-09938-6 - Tekct : onekTpoHHbd. - URL: https:/urait.ru/viewer/sistemy-upravleniya-
tehnologicheskimi-processami-i-informacionnye-tehnologii-438994#page/1 (mata oOparieHus:
18.09.2020).

0) /JonoanumenbHas Aumepamypa:

1. BoHpapera, A. P. lHpopMal[MoHHbIE TEXHOJIOTUM B MeTa/uTypruu: yuebHoe rocobue / A. P.
bonzmapesa, B. B. I'peGennukoBa, E. C. PsabunkoBa ; MI'TY. - Maruutoropck, 2014. - 191 c. : un.,
cxeMbl, Tabs1. - ISBN 978-5-9967-0438-5. — TekcT: HerocpeAcTBeHHbIH (9 3K3.)


https://urait.ru/viewer/sistemy-upravleniya-tehnologicheskimi-processami-i-informacionnye-tehnologii-438994#page/1
https://urait.ru/viewer/sistemy-upravleniya-tehnologicheskimi-processami-i-informacionnye-tehnologii-438994#page/1
https://magtu.informsystema.ru/uploader/fileUpload?name=71.pdf&show=dcatalogues/1/1123963/71.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=71.pdf&show=dcatalogues/1/1123963/71.pdf&view=true

2. Metposorusi. Teopusi u3MepeHmii: yueOHUK [/ akaJeMUdecKoro OakasaBpuata / o o0,
penakuueid T.V. MypalkuHou. - 2-e u3f., Ucrp. u gorn. - Mocksa: M3parensctBo FOpaiit, 2019. - 167c.
— ISBN 978-5-534-07295-2. - TekcT : snektpoHHbii. - URL: https://urait.ru/viewer/metrologiya-teoriya-
izmereniy-434719#page/1 (mara obparmenus: 18.09.2020).

3. Kneruko, B. B. ABTOMaTru3aljus TPOW3BO/CTBEHHBIX TIPOIIECCOB : yueb. mocobue /
B.B. KneniukoB, H.M. Cynran-3age, A.I'. Cxuptnagze. — Mocksa : UHOPA-M, 2018. — 208 c. —
(Boiciiee obpa3oBanue: bakanaBpuat). — www.dx.doi.org/10.12737/18466. - ISBN 978-5-16-011109-4.
- Tekct : anektpoHHbIH. - URL: - https://znanium.com/read?id=302903 (marta obpatenus: 18.09.2020). —
PexxuMm focTyma: 1o moAmnucke.

4. ViBaHoB, A. A. ABTOMAaTH3al[Usi TEXHOJOTWYECKUX TIPOLIECCOB W TIPOU3BOJCTB : yueOHOe
nocobue / A.A. VIBaHOB. — 2-e u3f., ucnp. u gomn. — Mocksa : @OPYM : UHOPA-M, 2020. — 224 c.
— (Cpentee mipodeccronambHoe obpa3oBanue). - ISBN 978-5-00091-535-6. - TeKCT : 3/IeKTPOHHBIN. -
URL: https://znanium.com/read?id=362810 (mata oGpamjenus: 18.09.2020). — Pexxum [ocTyma: o
TIO/ITIHCKe.

5. MyxuHa, E. FO. IIpoekTrpoBaHHe aBTOMAaTH3UPOBAaHHBIX CUCTEM: KOHCITEKT JIEKLIUH : yueOHOe
nocobue / E. FO. MyxuHa ; MI'TY. - Marauroropck : MI'TY, 2014. - 1 snekTpoH. ont. guck (CD-

ROM). - 3arn. ¢ tutyn. 3KkpaHa. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=1154.pdf&show=dcatalogues/1/1121181/1154.pdf&view=true (mara obpaijenus: 18.09.2020). -
MakpooObeKT. - TeKCT : 371eKTpOHHBIH. - CBefleHus AOCTYIHbI Takke Ha CD-ROM.

6. IlIumo, O. B. TexHuueckre Cpe/iCTBa aBTOMaTH3al[iM W yTpaB/ieHUs : yueOHoe rocobue /
O.B. IumoB. — Mocksa : UH®PA-M, 2020. — 396 c. + [orm. MaTepuasbl [ D/1IeKTPOHHBIN pecypc]. —
(Cpennee mpodeccroHambHoe obpa3oBanue). - ISBN 978-5-16-015283-7. - TeKCT : 371eKTPOHHBIN. -
URL: - https://znanium.com/read?id=359601 (mata obparenusi: 18.09.2020). — Pexxum [ocTyma: 1o

TIO/ITTUCKE.
7. Anppees, C. M. IIpUHLUIIBI TTOCTPOEHUS U OpPraHU3aluy KOMIUIEKCOB TeEXHUYECKUX CPeJiCTB B

cHrCTeMax aBTOMAaTHUecKoro yrpaBieHus. Kypc nekuuii : yue6Hoe rocobue / C. M. AHzipees. -
Marnutoropck : MI'TY, 2013. - 1 anektpoH. onT. Auck (CD-ROM). - 3arn. ¢ tutys. skpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=920.pdf&show=dcatalogues/

1/1118913/920.pdf&view=true (marta ooparenus: 18.09.2020). - MakpooObeKT. - TeKCT : 3/1eKTPOHHBIM.
- Cegienuis JoctynHbl Takke Ha CD-ROM.

8. Ilapcynkun, b. H. ABTOMaru3alusi TeXHOJOTMYECKHUX T[IPOLIECCOB W TMPOM3BO/ICTB.
[Tpor3BOACTBO CTa/M B MapTeHOBCKHX TeYaX, ABYXBAaHHBIX arperaTax U KWCIOPOJHBIX KOHBepTepax :
yuebHoe mocobue / b. H. ITapcynkun, T. I'. CyxoHocoBa, A. P. Bongapesa ; MI'TY. - MarHuroropck :
MI'TY, 2016. - 264 c. : wum., Tabn. - URL: https:/magtu.informsystema.ru/uploader/fileUpload?

name=2913.pdf&show=dcatalogues/1/1134463/2913.pdf&view=true (mata obparenus: 18.09.2020). -
Makpoo0beKT. - TeKCT : 3/1eKTPOHHBIN. - VIMeeTcsi reuaTHbIA aHasIor.

9. INapcyHkuH, b. H. ABTOMaTH3a1usi TeXHOIOTMYeCKUX MPOLIeCCOB U MIPOU3BO/ICTB B
MeTaypruu : yuebHoe nocobue / b. H. ITapcynkun, C. M. Anzpees, E. C. Psbuukosa ; oz pea. b. H.
[MapcynkuHa ; MI'TY, [kad. [TKuCY]. - Marauroropck, 2011. - 151 c. : w., Tabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=482.pdf&show=dcatalogues/
1/1087745/482.pdf&view=true (zmata obpairjerus: 18.09.2020). - MakpooOBeKT. - TeKCT : 3/1IeKTPOHHBIM.
- VimeeTcst meyaTHbIM aHaOT.

11. ITapcynkuH, b. H. ABTOMaTH3aLUs ¥ ONITUMU3ALUSA YIIPaBJIeHUs [POLIECCOM BBITIJIABKU
YyyryHa B IOMEHHBIX Teuax : yue6Hoe rocobue / b. H. ITapcynkuH, C. M. Auzpees, T. I'. CyxoHOCOBa ;
MI'TY. - Maruauroropck : MI'TY, 2018. - 215 c. : w., Tabn., cxemsbl, rpad., Auarp., HOMOTP., 3CKH3bI. -
ISBN 978-5-9967-1208-3. - URL: https://magtu.informsystema.ru/uploader/fileUpload?

name=3635.pdf&show=dcatalogues/1/1524803/3635.pdf&view=true (mata obpamjenus: 18.09.2020). -
MakpooObeKT. - TeKCT : 37IeKTPOHHBIN. - VIMeeTcsl rmeuaTHBIN aHaJIor.

6) MemoduuecKue yKa3aHusi:
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1. MyxuHa, E. FO. CucteMsl yrnpaBieHUsI TEXHOJOTHUECKUMH TIPOLleCCaMU U WHGOPMaLMOHHbIE
TexXHOJIOruH : yueOHoe mocobue / E. FO. MyxuHa, A. P. Bongapesa ; MI'TY. - Marauroropck :
MI'TY, 2014. - 1 snekrtpoH. ont. auck (CD-ROM). - 3arn. c¢ tutyn. skpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1156.pdf&show=dcatalogues/

1/1121183/1156.pdf&view=true (mata oOpamjenus: 18.09.2020). - MakpooObekT. - TekcT :

3/1eKTPOHHBIN. - CBefleHus AOCTYIHbI Takke HA CD-ROM

2. MyxuHa, E. FO. ABTOMaTH3aL1sl TEXHOJOTMYeCKUX nporeccos : npaktukyM / E. FO. MyxuHa, A.
P. bonpapesa ; MI'TY. - Marautoropck : MI'TY, 2017. - 110 c. : w1, Tabs., cxemsl. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3507.pdf&show=dcatalogues/

1/1514313/3507.pdf&view=true (mata oOpamjerus: 18.09.2020). - MakpooObekT. - TekcT :
3/IEKTPOHHBIN. - VIMeeTCs revaTHbIN aHasIor.

3. 3azjanus /1 MPaKTUUYEeCKUX paboT Mo AuCHUIUIMHE « TeXHUUecKue n3MepeHusi, cepThdUKariys 1
aBTOMATH3allYsl TeTUIOBBIX TpoLieccoB». [Ipunoxenwue 1.

2) IIpozpammmuoe obecneuenue u HHmepHem-pecypchoi:

Haumenosanwue 110 Ne morosopa CpoK JielicTBYS JIUL[eH3UU
MS Windows 7
Professional (st [-1227-18 ot 08.10.2018 11.10.2021
KJIaCCOB)
MS Office 2007 Ne 135 ot 17.09.2007 6eccpouHo
Professional

CBOOOJHO pacrpocTpaHseMoe

FAR Manager o

6eccpouHo

CcBOOOJTHO pacCIpoCTpaHseMoe

7Zip 1o

6eccpouHo

Hpoq)ECCI/IOHaﬂbHLIE 0a3bI JAdHHBIX U I/IH(l)OpMaI_[I/IOHHbIe CIIpaBOYHbIE€ CUCTEMbI

Ha3saHue Kypca CchlIKa
OnekTpoHHas 6a3a nmepuouyeckux uganui East View
Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

HarmonanbHas MH(OPMaLMOHHO-aHa/IUTHUeCcKast
cucteMa —  Poccuiickuii  wHzaekc — nHayuHoro|URL: https://elibrary.ru/project risc.asp
uutrpoBanusi (PUHII)
HaronanbHas MH(OPMAaIMOHHO-aHATUTHUEeCKast . . .
H fb pmal URL: https://elibrary.ru/project risc.asp
cucteMa  —  PoCCHMMCKMA __ MHJEKC _ HAy4YHOro
ITouckoBasg cucrema Axkagemus Google (Google
Scholar) A 8 ( g URL: https://scholar.google.ru/

WudopmarmonHas cucreMa - EqriHoe oKHO JocTyma K

URL: http://window.edu.ru/
MH(bOPMaLIMOHHBIM pecypcam

depnepanbHOE rocyZlapCTBEHHOe OrofikeTHOe
yupexx/jeHue «®PeznepanbHbIi urctutyT|URL: http://www]1 fips.ru/
IIPOMBIIIITIEHHOY COOCTBEHHOCTH»

Poccwuiickas 'ocyaapctBeHHast OubmoTeka. Karanoru |https:/www.rsl.ru/ru/4readers/catalogues/

OnekTpoHHBIE pecypchl oubmoreku MI'TY wm. T'.U.

http://magtu.ru:8085/marcweb2/Default.asp
HocoBa
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denepasbHbIN oOpasoBaTe/bHbII ropTasl —
AeP p p http://ecsocman.hse.ru/
OkoHoMmuKa. Couuonorus. MeHe)KMeHT
YHuBepcuTeTCKast vH(OopMal[OHHast cucrema
https://uisrussia.msu.ru
POCCHUA

«Web of science»

MeskayHapo/iHasi HayKoMeTpyuyecKasi pedepaTiBHasi U
TOJTHOTEKCTOBasi 0a3a [JaHHbIX HAYYHbIX W3/laHUN

http://webofscience.com

MexayHapoHas pedepaTUBHasi W TOTHOTEKCTOBAst
cripaBoyHasi 6a3a JaHHBIX HAYYHBIX U3[JaHUN «Scopus»

http://scopus.com

9 MaTepua/IbHO-TEXHUUECKOe 00ecrieueHre JUCIHIUITHHBI
MaTepuanbHO-TeXHHUeCKoe obecrieueHre AUCIUIITMHBI BK/IIOUAET:

Tun v Ha3BaHUWe ayJUTOPUU

OcHallleHre ayauTOpUn

YueOHble ayAUTOPUM [/Isi TIPOBeJEHUs
3aHSTUM JIEKLJMOHHOTO THIIA

MynbTUMeIUliHbIe CpeJCTBAa XPaHEHHSsl, Iepejauu
Y TIpe/ICTaB/ieHUsl MHGOpMaLUK

[lomelieHuss  [jis  CaMOCTOSITE/TbHOM
paboThl 0OyYaArOIUXCST

[lepcoHasbHBIE KOMIIBIOTEDPHI C TAaKeToM MS
Office, BbixojoM B VIHTepHeT W C JOCTYIIOM B
3/IEKTPOHHYI0 HMH(OPMAaL[MIOHHO-00pa30BaTebHY0
Cpe/ly yHUBepCUTeTa

YueOHble ayAUTOPUM MJISi TPYIIIOBBIX U
WH/IMBUTyalIbHBIX KOHCY/IbTaLuM,
TeKyIllero KOHTPO/SI U TIPOMEXYTOUHBIX
KOHCY/IbTallui

Hocka, My/IbTUMeIUNHBIN POEKTOP, KpaH

ITomerienune ISt
NpOo(UIaKTUIECKOTO
yueOHOr0 000PYIOBAHUS

XpaHEeHUst "
00C/Ty>KUBaHUS

Creniaku /i1 XpaHeHHUs] yueOHO-MeTouuecKuid
JOKYMeHTaLu1

YuebHasi ayguTOpus /sl TIPOBeJeHUs
NPaKTUYeCKUX 3aHATUM:
KOMITbIOTEPHBIN K/1acC

[TepcoHanbHble KOMIMBIOTEPbl C TakeToM MS
Office, BeixogjoM B VHTepHeT U C JOCTyIOM B
3/IEKTPOHHYI0 MH(OPMaLMOHHO-00pa3oBaTebHY0
Cpe/ly YHUBEPCUTeTa

YuebHasi ayguTopusi s TIPOBEeHHUsS
nabopaTopHBIX paboT:
nabopatopust MEeTpOJIOTHH
TeXHOIOTUUECKUX U3MEPeHH

u

JlabopaTopHble  YCTAHOBKM  [I/I1  BBITIOJTHEHUS
nabopaTopHBIX paboT:
- 1abopaToOpHBIA  CTEHJ «/3mepenue
pacxo/ia rasa;
- y1abopaTopHBI CTeH[ «[ToBepka
TEPMOIIap»;

nabopaTopHblii cTeH] «[ToBepka mpubopa
Iuck-250, norometpa 111-4540/1 u mprubopa
A-566»;
nabopaTopHbIi
nosepka KCII-3,
rpubopa [Iuck-250»;
nabopaTopHblid cTeHs «/I3MepeHre YPOBHS

creHn  «McribiTaHue

BosibTMeTpa  [I1-4540,

n

SKUJIKOCTE»);

nabopaTopHblid cTeHs «/3MepeHHe yPOBHS
CBIMyYNX MaTepUAJIOB»;

naboparopuelii creHs «[Ipeobpa3oBarenn
JaByneHus: Metpan»;
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- nabopatopHeiii creHp «CraThueckue W
JVUHaMUYeCKWe XapaKTepUCTHUKHA 00beKTa
yIIpaB/IeHUs»

OJIGKTPOHHbIe  IlakKatbl MO  Kypcy "OCHOBBI
MEeTPOJIOTUXY U TexHuueckue wusMepeHusi” (136),
Koy Ha 2 TTK.

YuebHast ayguTOpUs /I8 TIPOBeJeHuUs
MPaKTUYeCKUX 3aHATUH W J1abOpaTOPHBIX
pabor:

nabopaTopust aBTOMaTHU3aLux
TeXHOJIOTUYECKUX TIPOL{ECCOB U
MPOU3BO/ICTB

JlabopaTopHble  YCTaHOBKA U  TMPHOOPHI /ISt
BBITIOJTHEHUST  7TaDOPAaTOPHBIX W MPAKTUYECKUX
pabor:

- yaboparopHbiii  cTeHp  «[IpOMBIIITIEHHBIE

Jatuuku», [T-MAKC;

- y1abopaTOpHBIMA CTEeH/, «JaTunku
TeXHOJIOTuuecko uHpopMatum», I1TH;

- nabopartopHelii cTeHs  «IIpOMBIIIIEHHBIE
JlaTyvku pacxoga», [IJIP-CK + komrmbroTep
C TpeyCTaHOB/IeHHbIM [10 oT
W3rOTOBUTEIS.

- nabopartopHelii cTeHs  «IIpOMBIILIEHHBIE
JaTuvukyd  Temrepartype», IIOT-CK +
KOMIIbIOTEp C IpezycraHoB/leHHbIM [1O ot
WU3rOTOBUTEIS.

- nabopartopHelii cTeHA  «IIpOMBIILIEHHBIE

JaTuUvKU JlaBJIeHUA», Ian-CK +
KOMITbIOTEp C TpejycTtaHoBaeHHbIM [1O oT
W3TOTOBUTEIS;

- TIporpamMHUpYeMbii JIOTUYeCKUM

KoHTtposuiep IIJIK-Siemens + HOyTOyK C
npefycraHoB/ieHHbIM 10 oT usrorosurers;

- nabopaTOpHbIM  CTeHs «ABTOMaTHU3aLUs
CUCTEM Tersora3ocHabkeHust u
BeHTWIsIuu»,  ATT'CB-09-11JIP-01  +
HOyTOYK C mpeaycTtaHoBieHHbIM [10 ot
VU3rOTOBUTEJIS;

- nabopaTopHbIi  CTeHA  «ABTOMAaTH3aLMs
CHCTeM BO/IOCHA0XKeHUSI I BOZI00OTBE/I€HUS»,

ABUB-Y-01-12;

- nmabopatopHbeiii cTeHp «[TJIK-Omron-40A-
HH#»

- n1abopaTOpHBIMA CTeH/, «OCHOBBI

aBTOMaTUKn», OA-MP
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IIpunoskenue 1

BHAHHI/IH A MIPAKTUYECKHUX paﬁoT no JUuCIMuIlIMHEe
«TexHuueckue HU3MepeHus, CepTI/I(I)I/IKaI.[I/IH U dBTOMAaTH3allUA TEIVIOBBIX IIPOLI€eCCOB»

IIpakTHueckas padora Nel
Pacuet K03 (PHIHEHTOB CTaTUYECKOH XapaKTePUCTUKHU
00beKTa ynpaB/ieHHs MeTO0M HaHMeHbIIIHX KBa/|paToB

Memoo HaumeHblWUX KBAOPamoa

Onsg  maTreMaTUueCKOro  OMNMCAHWA  CTaTUUeCKMX  SKCIIepMMEHTa/IbHbIX  XapaKTepUCTUK
TEeXHOJIOTUUeCKOr0 TMpoLjecca MCIMOJIb3YIOTCS ypaBHEHUsl TI0/iydeHHble MeTOAOM MaTeMaThUueCKOu
CTaTUCTUKM /1 TiomydeHus: 3aBucumoctd Y = f(X). 3Ty 3aBucuMocTh Haubosiee TIPOCTO M YZAOOHO
BbIPa3UTh C MCIIO/b30BaHHEM MHOIOU/IeHa BU/a:

Y(X)=ay+a, X+a, X°+.....+a,-X" )

Tak Kak cTraTh4deckas XdpaKTepruCTHKA HEJIHHEIZH&H, TO [Jid TI0/Iy4Y€HHs YDPAaBHEHUA CTaTHueCKoun
XdPaKTEPUCTHUKHU HUCII0J/Ib3YEeTCA IOJIMHOM IJETBepTOI‘/JI CTerneHyu BrUda:

Y(X)=ay+a, X+ay X +ay; X +a, - X* @)

Kosdduiments! nommHoma (2) onpezenstoTcss U3 pelleHdsi CUCTeMbl YpaBHEHUW MOMy4YeHHbIX C
WCII0/Ib30BaHMEM MeTO/,a HAaMMEeHBIINX KBa/lpaTOB:

R

\x \“ I w ”
| 3

| |
‘H H‘l
R
Pacuer KO03(dUIIeHTOB YypaBHEHUsS] CTAaTUUECKOW XapaKTePUCTUKU MeTOJO0OM HauMeHbIINX

.ﬂ u“w}m‘; ﬂl‘{ Vi

:
i

i H1 |
o

\H

KBAQ/[PAaTOB TPUBe/IeH B TabJTUIIe HIDKe.

PemeHuie crcTembl ypaBHeHUH OCyILeCTB/sieTcsl MeToioM Kpamepa 1 3ak/itouaeTcs B Ornpe/iesieHdr
K03¢duLeHToB NMoaMHOMa (2) C TOMOILLBIO OTIpe/ie/IuTesel, COCTaB/IeHHbIX 110 CUCTeMe ypaBHeHuH (3).
HanHble 6epyTcst U3 Tab/UIBI (CyMMa TI0 cTos01am)
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a,= ]
Kos¢duupents! mommHoma (2): A

Kos¢durmenTs! ypaBHeHus:
A, A, A, A, A,
GOZZ:1235,43 5 01222—135,03,’ aZZZZSGS’ 069,’ G3ZZ:—563, 74,’ a4:j:170,227
YpaBHeHHe CTaTUUeCKOl XapakKTepUCTUKU OyZieT UMeTb C/IeAyIOIui BUJL:

Y(X)=1235,43-135,03-X +565,069-X *~563,74-X°+170,227-X*

HOJIy‘JEHHaH CTaTHYeCKdsA XdDAKTePUCTUKA IpHUBe€Ha Ha PUCYHKeE!:

1275,0

—
1270,0 \\

N

cu \
o
e N
S 1265,0 /
c
=
Q
& /
1260,0 /
1255,0

0,500 0,600 0,700 0,800 0,900 1,000 1,100 1,200 1,300
KoathdmumeHT pacxofa Bo3gyxa

‘ ®  KCI. TOUKU —ﬂVIHI/IHperpeCCVI‘

PucyHok — Cratrueckas XapakTepuCTHKa
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3azaHye. JKCIIepUMEHTA/TbHbIE TOUKH [IjIsI pacyeTa TOJyYUTh Ha UMUTALIMOHHON MO/ie/d 00beKTa
yrpaByieHus (110 BapyaHTaM) - ITpOrpaMMa cay.exe.

IIpakTnueckas pabora Neo2
OmnpejeneHue JMHAMUUYECKHUX MTapaMeTPOB 00beKTa yrnpaB/eHHUsI 10 KPUBOH pa3roHa

[IMHaMr4ecKoi XapaKTepUCTUKOW 00beKTa peryiMpoBaHus Ha3bIBaeTCsl 3aBUCHMOCTb M3MeHeHHsI
BO BpeMeHM BBbIXOJHOM BeMWUMHBI y 00BbeKTa B MepexoZiHOM pekume. IIpu 3TOM mpefriosnaraeTcs, 4to
HEYCTaHOBUBIIMNCS (TT€PEXO/HBIN) DPEXUM BbI3BaH OAHOKPATHBIM CTYTEHUYaThIM CKauKO0OOpa3HbIM
eZJMHUYHBbIM BO3MYIlleHHeM BXOJHOW Be/JWYMHbI (peryJvpyrolyM BO3[eMCTBUEM WM BHEIIHUM
BO3MyIlleHHeM). JlMHamuuecKkasi XapaKTepUCTHKa OO0beKTa TakKe Ha3bIBaeTCsl KPUBOW pa3roHa U
SIBJISIETCS] BDEMEHHOM XapaKTepHCTHKON 00beKTa.

KpuBasi pasroHa o0beKkTa MOKeT ObIThb MOJTy4eHa SKCTepUMeHTaTbHbIM TyTeM, UM PacCuMTaHa
aHa/IUTUYECKH.

IIpu sKcriepuMeHTasbHOM CIIoco0e To/yueHUss KpPUBOW pa3rOHa peryJisitop OTK/IHUaeTcs OT

00BeKTa peryjrnpoBaHus, d Ha BXO/[, o0BeKTa BPYUYHYIO BHOCHUTCA €JMHUYHOE CTyIleHUaToe BO3,[[€I>JICTBI/I€.

Y a

PucyHok 1 — ITepexosiHasi XapaKTepUCTHKa 00beKTa.

[uHamuueckuie XapaKTepUCTUKH 00BeKTa:

Tsan — BpEMs 3ara3JblBaHUs, XapaKTepu3yeT 3aras/blBaHue W3MeHEeHUs peryJupyeMoro
rapaMeTpa TMPU BO3HUKHOBEHWH pPETYJ/UPYIOIIEro BO3/EHCTBUS WIM BO3MYIIEHHS. YBEJIUUYEHUE Tsn
3aTpy/iHsIeT paboTy perynsropa, yXy/ilaeT YyCTOWUUBOCTb.

Tos — MOCTOSIHHASI BPEMEHU 00BeKTa, Meépa MHEPTHOCTH 00beKTa, ueM Oosbiiie T TeM Me/jieHHee
M3MeHsIeTCsl pery/IMpyeMblii TlapameTp, TeM Jierde paboTaTh perysisTopy.

kos — Ko3(hduieHT rmepesaun 00BEKTa, IIOKa3bIBaeT, KaK WM3MeHseTcs TapaMmeTp X TIpH
VM3MEeHeHW! peryaupymoiero Bo3zedctBus Y. Uem Oosbiie ks TeM OOBEKT UyBCTBHUTETbHeE K

AVAY

BO3JIeHCTBUSAM. Ko = 4X4X
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[To mepexogHOMYy Tipolleccy, u300pakeHHOMY Ha Tpaduke, ompesiensseM XapaKTepUCTUKU

o0OBeKTa:
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Pucynok 2 — I'padmik /11 oripefiesieHUs1 AMHAMHUECKUX TlapaMeTpoB 00beKTa yrpaB/ieHust

KoadduimeHt nepegauu oobekra kos Haxoqum mo Gopmyiie:

AV AY
k06 = AXAX , (1)

rae AX — u3MeHeHue BXOHOM BeJTMUUHBI;

AY — u3meHeHue BLIXOAHOﬁ Be/IMYHHBEI.

A¥AY  120000-20000120000—-80000 2000020000
koﬁ = AXAY — sl—40 e0—20 — 20 o — 2000 M3/%xo,qa UM

ITo rpaduky Ha pucyHKe 1 oripe/iesisieM BpeMsl 3ara3/ibIBaHUsI Tsan M TIOCTOSIHHYIO BpeMeHU Ts.
Taan = 8 CEK.

To = 32 cek.

3azianrie. DKCIiepUMeHTa/IbHbIe TOUKH [/l pacyeTa TOyuyUTh Ha UMHUTAIIMOHHOW Mo/iesii 00beKTa
ynpasjieHus (110 BapyaHTaM) - [Iporpamma cay.exe.

IIpakTHueckas padora Ne3
CocTaB/ieHHEe CTPYKTYPHO# CXeMbl KOHTYPa yIpaB/ieHUsl TeIJIOBBIM MPOIeCCOM

B pe3y/jbTaTre pa6OTbI CAP TexHO/IOrMuecKue MapaMeTpbI IIOAAEP>KUBAKOTCA Ha OIIpee/IeHHOM

3HaueHuu Oe3 BMeIllaTe/IbCTBA UeI0BEKa.
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PucyHok 1 — CtpykrypHas cxema CAP

CTabumM3UpYyIOLIUK KOHTYD B CBOEH CTPYKTYpe COZIEPXKUT C/IeyIOIIre 3/IeMeHThI:

ATII (naTuMK TeXHOJIOTMUeCKOro napaMmeTpa) - YCTPOKWCTBO, NpeiHa3HaueHHoe [I/1s1 U3MepeHus
(haKTUUYEeCKOTO 3HaUeHHs yTIPAB/IsIeMOr0 TEXHOJIOTMUECKOT0 IapaMeTpa U npeobpa3oBaHus B BeJTMUMHY
JOCTYTIHYO [/Is1 THCTPYMEHTA/IbHOTO KOHTPOJIS.

HIT (HopMmupytoluii ipeoOpa3oBaTesib) - YCTPOUCTBO, TIpeJiHa3HaueHHoe [ijisi Tpeobpa3oBaHust
(akTrueckoro curxana, popmupyemoro [II1 B yHu(pULMPOBaHHbIM CUTHAM. YHUPULIMDOBaHHbIE
curdamnbl: 4-20mMA,0-20mMA,0-10B.

BIT (BTopuuHBIii MPUOOP) - YCTPOUCTBO, MpeJHa3HaueHHOe /i OTOOpa)keHUsI U BU3yaTM3aLiiu
TeKyILIMX 3HaUeHUW peryiMpyeMoro napameTpa.

PY (perynupyoliee yCTPOHCTBO, PeTyJIsATOP) — YCTPOWUCTBO, NpefiHa3HauYeHHOe ISl OTIpe/ie/IeHuUs]
CUrHaJla paccorjlacoBaHusl B U3MepUTe/IbHOM YaCTH peryJ/sTopa ¥ (pOpMUPOBaHUs YIIPaB/ISIOIIero
BO3/IeMCTBUS B COOTBETCTBUH C NIPUHSATHIM 3aKOHOM pery/MpoBaHus. BbIX0HBIM TapaMeTpoM
peryJisiTopa sIB/sieTCs I0JI0KeHre BaJla UCIIOJIHUTeIbHOTO MexaHu3Ma. Peryupyroliee yCTpOMCTBO
(hopMHUpyeT yNpaB/sOLIUI CUrHa/T B BU/le HalpPsDKeHUs IOCTOSIHHOTO TOKa, KOTOPbIM M0/jaeTcsl Ha
nepeK/rovaTes/b pe)kMMa yrpaB/leHHs..

ITY (nepek/touaTesb peXkMMa yrpasiieHUs1) - obecrieurBaeT BbIOOp peXkrMa yripaB/ieHneM
VICTIO/THUTE/IbHBIM MeXaHU3MOM.

EcTb ABa pe)xuma yrpaBiieHusI:

¢ ABTOMaTUUECKUI PEXXUM - yIIpaB/IeHHe OCYILeCTB/ISIeTCS OT PeryIUpyoIero yCTponcTBa.
¢ JIMCTaHLIMOHHBIY (PYYHOI) peXXUM - yripaBieHre VIM ocylllecTB/sieTCs OT YCTPOMCTBa
[UCTaHLIMOHHOTO yripaBienusi (YY).

Y (ycunurenb MOLHOCTH) — TIpeJjHa3HaueH [ijist yCU/IeHWsl ¥ peoOpa30oBaHusl yTIPaBJISIOLEro
curHasia, GopMHUpPyeMoro peryavpyoLuidM YCTPOMCTBOM B CUTHAJI, JOCTaTOYHBIN [I/Isl yTIpaBIeHUs
WCTIOTHUTE/TbHBIM MeXaHU3MOM. B KauecTBe yCUIUTENS] MOILIHOCTH OOBIYHO UCITO/B3YeTCsl YCTPOMCTBO
tuma [1bP (myckaTesnb 6eCKOHTAKTHBIN PeBEPCUBHBIN).
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WM (vcrnosTHUTe/IbHBIN MeXaHu3M) — yCTPOMCTBO, CoZiepyKaillee 31eKTPUUeCKU IBUraTesb U
peayKTOp, TipefHa3HaueHHbIH |71l IpeoOpa30BaHMsl YIIPAB/ISIOL[Ero CUTHajIa PeryIsaTopa B yrou
MOBOpOTa perynupytoijero oprada. B CAY ucno/b3yroTcsi UCIIOHUTE/IbHbIE MeXaHU3MbI TTIOCTOSIHHOM
ckopocTu. VX CKOpOCTb J0/KHA COOTBETCTBOBATh MHEPLMOHHOCTH YIIPaB/sieMOro rpoLiecca U Macce
peryJiMpyollero opraHa.

[TprMep UCTIOHUTETHLHOTO MeXaHU3Ma:

Ha3sanue: M30-100-63-0.25

100 — Bpaiaro1ii MOMEHT (U3MepsieTCsl B HBIOTOH Ha MeTp)

63 — BpeMsi 0[JHOTO TIOJTHOTO 060pOTa BBIXO/JHOTO Basa

0.25 — Ha CKOJIbKO T'Pa/lyCOB HaCTPOEeHbI KOHL|eBbIe BHIK/IFOUATe M, TO eCTh MIPOLIEHT X0/1a
VICIIO/THUTe/IbHOTr0 MexaHu3ma 90° = 100%.

YTI (yka3arerb I10/I0’KeHUs) — TIpeJiHa3HaueH [ijis M3MepeHusi TeKyIllero 3HaueHUsl MOJI0KeHUsT
peryivpyollero opraHa Wi BbIXOJHOTO Bajla UCTIOTHUTETbHOTO MeXaHU3Ma.

3/1 (3ajaroliiee yCTPONCTBO) — YCTPOMCTBO, TIpe/iHa3HaueHHoe [171s1 GOPMUPOBaHUsI CUTHAsa
3a/jaHusl.

PO (perynupyroIyii opraH) — MeXaHu4eckoe yCTPOMCTBO, MpeZCTaB/Isolee COO0M MOBOPOTHBIH
KJIaTlaH Wik m1bep, U3MeHsIIoIIee BeJIMUNHY PeryIrMpyloliero (hru3nyeckoro Bo3eHCTBYSI.

3aganue. [To orvcaHui0 CXeMbl J1a00pPaTOPHONM YCTAaHOBKA M WUMHTAL[MOHHOW MOJIE/IU COCTaBUTh
CTPYKTYPHYIO CXeMy KOHTYpa yrpaB/ieHusl.

ITpakTHueckasi padora Ned
PacuéTt mapamMeTpoB HaCTPOUMKH peryssiTopa

[IponopiMOHaNbHbIM  pery/iATOp HWMeeT OJWH [apaMeTp [JWHAaMUUeCKOW HACTPOMKH —
ko3 duieHT mnepefaun perynstopa Kp, KOTOpbINi 4YMC/IeHHO paBeH yIJy MoBopoTa Bama UM,
MIPUXOJALLETOCST Ha €AUHULYY OTK/IOHEHWsl peryiupyeMoro napameTrpa OT 3ajaHus. I1 - perynsrop
obecrieuriBaeT OBICTPOE peryaMpoBaHHe, HO B CHCTeMe TIPUCYTCTBYeT CTaThyeckasl omivbka eo. Ilpu
yBeJIMUEHWW TlapaMeTpa HaCTPOWKU perynsropa Kp craTuueckass oImMOKa yMeHBIAeTCs, HO
YMeHbIIaeTCsl U yCTOWYMBOCTb CUCTeMBI. I103TOMY B NPOMBIIIUIEHHBIX CHCTeMax TUIa B YMcToM Buge I1
- PerymsiTop UCIO0Jb3YyeTCsl PeSKO.

VHTerpanbHbIil perynsaTop UHOTja Ha3blBalOT acTaTuyeckum. Ty — BpeMst MHTerpUpPOBaHUS — 3TO
HACTPOEUHLIN MapaMmeTp perynsropa. Bpemsi unterpupoBanusi Ty — 3TO BpeMsi, 3a KOTOpOe BbIXO/Hasi
Be/IMYMHA, U3MEHSSICh C TIOCTOSIHHOM CKOPOCTBIO, IOCTUTHET 3HaueHWs] BXOZHOW BeMUMHBI, ecid obe
Be/IMUMHBI U3MEpSIIOTCS B OHUX eIMHUL[aX.

OuddepeHiManbHbIli  peryisaTop peaqu3ylOT 3aKOH Ppery/JvpoBaHusl, UYyBCTBUTE/bHbIA K
CKOpPOCTH U3MEeHeHUsI CUTHajla PacCor/IaCOBaHUs, UTO TI03BOJISIET CUCTeMe OBICTPO pearupoBath Aake Ha
Masible OTK/JIOHEHWs peryjvpyeMOM BeWYMHBbI OT 3afiaHus. Tn — BpeMms Ipe/BapeHus, 3TO BpeMsl, B
TeueHHe KOTOPOro yroj moBopoTa Basa MIM mog gerictBueM gud@epeHLMpyOlel YaCTH y/iBauBaeTCs
TIPOTIOPIIMOHA/ILHOMN YaCThiO.

OnpedeneHue OuHaMu4eCKUX nApamempo8 HACMPOUKU pe2yasmopa Nno OUHAMUYECKUM

napamempam obsekma
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B peanbHbIX NpPOU3BOJACTBEHHBIX YC/IOBUSIX Tepes; KaX[bIM HWHXeHepOM BO3HHMKaeT 3ajava
ONTUMM3ALIMM KOHTYpa YTpaB/ieHUs, KOTOpasi 3ak/louaeTcs B TOM, UTO [jii KaKAOro oObeKTa C
M3BECTHBIMM /IMHAMUYECKUMU TIapaMeTpaMU Tsan, Los, Kos HEOOXOJMMO OIpefesuTb 3HaYeHUus
rapaMeTpoB AMHaMUuecKol HacTpoiiku peryssitopa Kp, Tus, Tn, MPpH KOTOPBIX MakCHMaJbHO BO3MOYXHO
KOMITEHCUPYETCs B/IMSTHAE MHEPLMOHHBIX CBOMCTB 00bEKTa.

Ha pucynke 1 mpuBefieHbl THIIOBble TepexOJHble MPOLIECCHI B CUCTEMAaX aBTOMAaTHYeCKOro

peryJIMpOBaHusI TIPY CKauKo00Opa3HOM MU3MeHeHUH 3a/jaHusl.

— arnepuoaNYeCcKuil I1 MHHHMa/IbLHBIM BpEMeHeM PeryaipoBaHus; 2 — 0TI T'y/IMPOBaHNe;
1 — anepmo ec o1Liecc a eMeHeM pe oBa 2 — 20 % mepepe OBaHUe

3 — MMHUMaJTbHOe 3HaueHue KBaJpaTUYHOr0 KpUTepHsL.

PucyHok 1 — TunoBble nepexo/jHbie TIPOLeCChl B CUCTeMax aBTOMAaTH4eCKOro peryavpoBaHUs

IIpY CKauK000pa3HOM M3MeHeHHH 3a/1aHus;

[lpu uHXeHepHBIX MeTo/ax BbIOOpa 3aKOHa peryaupoBaHUsT U OAM3KHUX K ONTUMasIbHBIM
3HaUeHUM [apamMeTpOB [JUHAMHUYECKOM HACTPOMKU Pperyssropa, PeKOMeHJYyeTcsl T0/b30BaThCs
(opmynamu, npescTaBIeHHbBIMU B Tabsune 1.

Ecm 06BekT siBisieTcst 00BeKTOM C CAaMOBBIPaBHMBAHUEM, @ 3TO O3HAuUaeT, YTO OH XapaKTepu3yeT
CrocoOHOCTh 00BEKTa BOCCTAHABIMBATb COCTOSTHUE PaBHOBECHSsI, TIPU 3TOM MapaMeTp NMPUHUMaeT HOBOe
pPaBHOBECHOE COCTOSIHUE.

B 3aBUCHMOCTH OT TeXHOJIOTMYeCKHUX TpeOOBaHMM, TUHAMUUECKIX CBOMCTB 0OBEKTa yIrpaB/ieHus
Y XapakTepa, [eMCTBYIOIIUX Ha Hero BO3MYILEHWN BbIOMpaeM OJMH W3 TPeX THUIIOBBIX IPOLIECCOB —
anepyuoiMuecKri NpoLecC C MUHMMAabHbIM BpEMEHEM peryIrpOBaHMUs.

Tun perynsitopa BblOMpaeTcsi C y4eTOM CBOWCTB 00BeKTa peryavpoBaHus. [t OCTIKeHUs
TpeOyeMOro KauecTBa pery/JMpOBaHHSI TIPM BBIOPAaHHOM I1€PEXO/HOM IIporiecce CjefyeT TPHHSATh

HO,Z[XO'Z[HH_[I/II\/JI 3dKOH peryJjimpoBadHUs.

Tabnuua 1 - PacuetHbie hopMyJibl AJ1s1 OTIpe/ie/ieHHsI HACTPOEK pPeryJisiTopa [Jjist

HWHEePLYOHHBIX 00BEKTOB C 3dlla3/ibIBAHHEM
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3akoH BHI THIOBOTO NePeXoIHOro mpolecca
pery- 500 -
JTHPOBA anepHOIHIeCKHI 20% mepeperyiH MuaEHEMYM [’
pOBaHHE
HHA
OGBeKThI ¢ CAMOBBIPABHHBAHHEM (CTATHIECKHE)
. 1 . 1 . 1
" RH = A RH I — ‘RH P —
42K, T, 17K oz - Ty 17K oz - To
3 . 9
i~ K, = 03T, K, = & K, = &
Kos " 75 Kos " 75 Kos ' 75
0.6T 0.7T T
K, = _—-ro K. = ‘—0 Kp= +
ITH Kog - 75 Ko ' 75 Kop 73
T, =0.6T, T,=07T, Ty=T,
0.95T 1.2T 1.4T
K, = = Ko=—""— Q K,=—— =
Koz 75 Kog ' T3 Kos ' T3
I
T, =2.4r, T, =2.0r, T, =131,
T, =0.4r, T,=04r, T,=0.57,

XapakTep [elCTBUsL peryysropa OIpefessitoT M0 Be/IMUMHe OTHOLLIEeHWs] BpeMeHH 3ara3/blBaHus
00BEKTA Tsan K €70 TIOCTOSIHHOM BpeMeHU T

Tan / Tos < 0,2 - pesIeliHbIN PeryssaTop
0,2 < Taan / Tos < 1,0 - perynsiTop HempepbIBHOTO AEUCTBUS
Tsan / Tos > 1,0 - MHOI'OKOHTYpHasl CUCTeMa peryJ/iMpoBaHus

Tan/ Tos = 8/32=0,25 (1)

BribripaeM perynsiTop HerpepbIBHOTO fieficTBUs, Tak Kak 0,2 < 0,25 < 1,0.
[Tpu BbIOOpE 3aKOHA Pery/IMpoBaHKs pery/isiTopa HelpepbIBHOTO JeliCTBUSI YUUTHIBAEM BeTUUUHY

OTHOIIIEHUS TTOCTOSTHHOM BpeMeHU 00beKTa Tos K BpeMeHH 3ara3/[bIBaHUS Tsan:

To6 / Tsan > 1,0
10 > T06 / T3an > 7,5
7’5 > T06 / Tsan > 3

- II - perynsarop
- [IA - perynsTop
- [IN]] - perynarop

Tos / Tsan < 3,0 - MHOTOKOHTYPHasi CUCTeMa peryJMpoBaHUs

T06/T3an:32/8:4 (2)

Bribupaem [TV /] — peryasiTop HempepbIBHOTO AeWCTBYUS, TakK Kak 7,5 > 4 > 3.
PaccuuraeM mapameTpsl HacTpouiku [IM]] — perysaropa TeopeTHYecKHUM CIIOCOOOM, UCIIO/b3Ys
JUIs1 pacyeTa oripe/iesieHHbIe MTapaMeTpPbl 00beKTa — Tsan, Los, Kos.
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0,55 -Tod 0,55 -Tob 0,95 - 32 0,55 - 32 304 304
Kp — Kob - tzan Kob -tsaom — 2000 -8 2000 -8 — 1600016000 — 0’0019

Ty=2,4" T =2,4-8=19,2
Ta= 0,4 Ty = 0,4 - 8= 3,2

3aganve. Ha WMUTALMOHHOW Mofenu oObekTa yrpaejieHus (10 BapuaHTaM) TOTYYUTh
XapaKTepUCTUKW 00beKTa yrpaBjieHus, BLIOpATh /ISl JAHHOTO OOBEKTa PeryJisiTop U PacCUMTaTh AJIsist
Hero HaCTpOeuHble MapamMeTphl - IporpamMmma cay.exe.

IlpakTHueckasi padora Ne5
YcnoBHbIe 0603HaUEHHA HA CXeMaX aBTOMATH3ALMH U YIPaB/IeHHA

YcnoBHble 0003HaueHUs Ha CXeMax aBTOMATH3allid W YIIPABJIeHUs [JO/DKHBI COOTBETCTBOBATb
tpeboBanusm ['OCT 21.208-2013.

3amanue. V3yuuts TpeboBanus 'OCT 21.208-2013. CocTaBUTh yC/I0BHBIe 0003HaYeHUs [/isi BCEX
Cpe/iCTB aBTOMAaTHU3allMy CTPYKTYPHOM CXeMbl yripaB/ieHus (pakTrueckasi pabota Ne3).

IlpakTHueckasi padora Ne6
Cocrap/ienue (pyHKIMOHA/ILHON CXeMbI aBTOMATH3ALMH TEIVIOBOTO MpoLiecca.

3amanve. CocTaBUTh (QYHKLUHUOHAJIBLHYIO CXeMy aBTOMATH3alliM TeIUIOBOrO TIporecca Tio
BbIOpaHHOI TeMe B cooTBeTcTBUU C TpeboBaHusmu ['OCT 21.208-2013.
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