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1 BBEJAEHUE

BaxHylo yacTh TeOpeTHUECKOH U MPOo(hecCHOHAIBHON MPAaKTUYECKOH MOATOTOBKH 00yYaromUXCs
COCTaBJISAIOT IPAKTUUECKUE 3aHATHUS.

CocrtaB M cojaep)kaHHE NPAKTUYECKUX 3aHITUM HampaBiieHbl Ha peanusanuio denepanbHOro
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAaPTa CPEAHEr0 NPopeCcCHOHATBHOTO 00pa30BaHNS.

Benymelt  nuaakTHuecKOW — LENbI0O  IPAKTUYECKUX — 3aHATUH  ABigeTcs  (OpMUpPOBaHUE
po(hecCHOHABHBIX MPAKTUYECKUX YMEHUN (YMEHHUU BBIMIOJHATH ONpENeIeHHBIC JICHCTBHSI, OTEpaluy,
HE0O0XOIMMBIE B TOCIIEAYIOMEM B MPOPECCHOHATIBHOMN NIESTETLHOCTH), HEOOXOAMMBIX B IOCIEIYIOMICH
y4eOHOM e TeTbHOCTH.

B cootBerctBuM ¢ pabouell mporpamMmoil ydeOHoi mucummiauHbsl «CAIIP TexHomormueckux
IIPOLIECCOB U MH(POPMALMOHHBIE TEXHOJOIMH B MPO(ECCHOHAIBHOU AESATEIbHOCTU» IMPEAYCMOTPEHO
MIPOBEJICHUE MPAKTUYECKUX U JTa0OPaTOPHBIX 3aHATHUH.

B pe3ynbraTe uX BBINOJIHEHUS, 00ydatoIUics JODKEH:

ymembp:

V¥ 1.2.05 0popMIATh ¥ YUTATh YEPTEKH CXEM U CTIEHU(PUKALNN [0 CHEIHATBbHOCTH;

Y 1.3.02 mnonb30oBaTbCsi HOPMATUBHO-TEXHUYECKOM TOKYMEHTAIM€l MpU BBHINOJIHEHUM U
0(pOpMIIEHUN YepTexKel;

VY 1.4.05 opopmiasiTe KOHCTPYKTOPCKYIO M TEXHOJIOTHUECKYIO JOKyMeHTaIuto nocpeacrsom CAD
n CAM cucrewm;

Y0 01.08  peanu3oBBIBaTH COCTABJIEHHBIN IIJIaH;

Y0 02.08 wucmonb30BaTh pa3nUYHbIC NU(POBBIE CPEACTBA IS PEUIeHHs MPO(ecCHOHATBHBIX
3azay;

¥002.09 mposBAATE KyJABTYpY HH(POPMAMOHHONW O€30TMacHOCTH TIPH  HCIOJIH30BAHUN
MH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTH;

Y0 03.01 omnpenensath aKTyaJbHOCTh HOPMAaTHBHO-IIPABOBOI1 JIOKYMEHTaIUH B
po(hecCHOHAIBHON 1EATEIbHOCTH;

Y0 05.01 rpaMOTHO M3Marath CBOM MBICIH U O(QOPMIISATH JTOKYMEHTHI MO MPOQECCHOHATBHON
TE€MaTHKE Ha rOCyIapCTBEHHOM SI3bIKE;

VYo 09.06 YUTaTh, MOHUMATh U HAXOJUTh HEOOXOAMMbIC TEXHUUYECKUE TaHHBIC U MHCTPYKIIUU B
PYKOBOJICTBAaX B JIIOOOM JIOCTYITHOM (popmare;

Y0 04.03  »ddexTuBHO paboTaTh B KOMaHJIE;

Coneprkanue NMPaKTHYECKUX M JIAOOPATOPHBIX 3aHATHI OPUEHTHUPOBAHO Ha (PopMUpOBaHHE OOLIMX
KOMIIETEHIIUH O MPO(ECCHOHATFHOMY MOIYITIO ITPOrPaMMBbI MOJITOTOBKYU CIIEIMAIKCTOB CPETHETO 3BEHA IO
CMEMATBHOCTU U OBJIAJICHUIO MPOGheccuonanbHblMu KOMREMeHYUAMU.

IIK 1.2. Pa3paGaTeiBaTh BUPTYAIbHYIO MOJIEIb JJIEMEHTOB CHUCTEM aBTOMATH3aIllMd HA OCHOBE
BBIOPAHHOTO MPOTPAMMHOT0 00ECIIEUeHUs U TEXHUYECKOTO 3a/IaHusl;

IIK 1.3. [IpoBoauTh BUPTyaJIbHOE TECTHPOBAHUE pa3pabOTaHHOW MOJENU 3JIEMEHTOB CHCTEM
aBTOMAaTHU3AINH [Tl OLIEHKU ()YHKIIMOHATHHOCTH KOMIIOHEHTOB;

[IK 1.4. ®opmupoBaTh nNakeT TEXHUYECKON JOKYMEHTAIMHU Ha pa3paboTaHHYIO MOJIENb 3JIEMEHTOB
CUCTEM aBTOMaTH3aI1H.

A Taxke GOPMUPOBAHUIO 0OUUX KOMNEMEHYUIL:

OK 01 Bei6bupats crioco0sbl perienus 3aaad npoheccuoHaIbHON NesSTeIbHOCTH TPUMEHUTENBHO K
pPa3IMYHBIM KOHTEKCTaM;

OK 02 Mcnonp30BaTh COBpEMEHHBIE CPE/ICTBA MOKCKA, aHANTN3a U UHTEPIPETAIIH HHPOPMAIIH U
nH(OPMAIMOHHBIE TEXHOJIOTUHU ISl BEITIOTHEHUS 3a/1a4 MPOGECCHOHANBHON AEITeTbHOCTH;

OK 03 IlmnanupoBaTh W peaqn30BBIBaTh COOCTBEHHOE MPO(ECCHOHAIBHOE W JIMYHOCTHOE
pa3BHUTHE, MPEANPUHUMATENBCKYIO JEATEIbHOCTh B MPOodecCHOHATbHON cepe, NCMOIb30BaTh 3HAHUS
Mo (UHAHCOBOM IPaMOTHOCTHU B PA3JIMYHBIX )KU3HEHHBIX CUTYAIUsX;
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OK 04 D¢ dexTnBHO B3aUMOICHCTBOBATh U pab0OTAaTh B KOJJICKTHBE U KOMAH/IE,

OK 05 OcymiecTBasTh YCTHYI0 M NHUCbMEHHYIO KOMMYHMKAI[MIO HA TOCYIAapCTBEHHOM S3bIKE
Poccuiickoit @enepanuu ¢ y4eToM 0COOEHHOCTEW COIMAIIBHOTO U KYJIBTYPHOTO KOHTEKCT;

OK 09 ITonp3oBatbes mpoecCHOHANTBHON TOKYMEHTAMEH Ha TOCYAapCTBEHHOM U MHOCTPAHHOM
A3BIKAX.

BeimosiHeHne 0O0ydaromUMUCS TMPAKTUYSCKUX W/WIKM  JTA0OpaTOPHBIX paboT mo  y4yeOHOU
macuutuinae  «CAIIP  TeXHONOTMYECKHMX TPOIEcCCOB M HMH(POpPMAIMOHHBIE TEXHOJOTHH B
npodeccHOHATBFHON e TELHOCTHY HAPABJICHO Ha!

- 000Owenue, cucmemamusayuro, yeuybienue, 3aKpenieHue, pazeumue U OeMaIUIAYUIO
NOJYYEeHHbIX MeOoPemuUYecKUx 3SHaHUl N0 KOHKPEMHbIM meMam y4eOHOt OUCYUNTIUHDBL,

- ¢hopmuposanue ymenuii npumeHamsb NOJYYEHHble SHAHUA HA NPAKMUKe, pealu3ayuro eOuHcmed
UHMENNEeKMYaNbHOU U NPAKMUYECKOU 0esamenlbHOCMU,

- popmuposanue u pasgumue ymeHuil: Haba0O0AMb, CPAGHUBAMb, CONOCMABIIAMb, AHATUZUPOBAMD,
oenamv 6b1600bl U 000OWEHUS, CAMOCMOAMENLHO BeCMU UCCIe008AHUS, NONb308AMbCA PANUUHLIMU
npuemMamu usmepeHutl, 0OpMIAMs pe3yIbmamsl 8 gude mabauy, cxem, Cpapuros;

- npuodpemenue HABLIKOE paOOMbl C PA3IUYHLIMU NPUOOPAMU, ANNAPAMYPOU, YCMAHOBKAMU U
OpyeUMU MEXHUYECKUMU CPeOCMBaAMU 01 NPOBEOeHUs ONbIMOS;

- pazeumue UHMENIeKMYANbHbIX YMEHUll Yy OYOyWux Cneyuamucmos: aHaIumuyeckux,
NPOEKMUpPOBOYHBIX, KOHCIMPYKMUBHBIX U OP.;

- 8bIPAOOMKY NpuU peuleHuu NOCMAsIeHHbIX 3a0a4 NPOPECCUOHANLHO ZHAUUMBIX KAYeCm8, mMaKux
KAK CamoCmosamenbHOCmy, OMEemcmeeHHOCHb, MOYHOCMb, MBOPUECKAas UHUYUAMUBA.

[NpakTrdeckue 3aHATHS TIPOBOJISTCS TOCIIE COOTBETCTBYIOIIECH TEMBI, KOTOpasi 00eCIieunBaeT HATNYIHE
3HaHW, HEOOXOMMBIX /ISl €€ BBITOTHEHHS.



2METOAUYECKUE YKA3AHUSA
Tema 1.1. Ilanesn uHcTpyMeHTOB 2D uyepreika

[MpakTuyeckoe 3ansaTue Nel
Co3znanue uepTexa, 3anoJIHEHHE [TamIa

He.]'lb: HAaY4YUTHCA BBIIIOJIHATE YCPTCIKU B CUCTEME Kowmmac

Boinosnus padorty, Bel Oynere:

yMeThb:

- ¥ 1.2.05 opopMIISTh ¥ UUTATh YEPTEKHU CXEM U CIeUU(DUKAIII 110 CIICIIHATbHOCTH;

- Yo 01.08 peann3oBbIBaTh COCTaBICHHBIN IJIaH;

- Y0 02.08 ucnonb3oBarh pa3ianuHble HU(POBBIE CPEACTBA ISl peIIeHHs] TPO(ecCHOHATBHBIX
3azay;

- Y0 03.01 onpenensith akTyaJlbHOCTh HOPMATUBHO-IIPAaBOBOW JOKYMEHTAILIUU B
npo¢ecCHOHANIBHOM e TETLHOCTH;

- Y0 05.01 rpaMoTHO n3narath CBOM MBICIH U OQPOPMIIATH JOKYMEHTHI IO MPO(eccroHalIbHON
TEMaTUKE Ha TOCYAAPCTBEHHOM S3BIKE;

- Y0 02.09 uyurtath, NOHUMATh U HAXOJUTh HEOOXOIMMBIE TEXHHUECKHE TaHHBIC U HHCTPYKIIMH B
PYKOBOJICTBaX B JIIOOOM JOCTYITHOM (hopmare;

MarepuaiibHoe o0ecrieyeHue:
HUHCTPYKIUU JJI BBIIIOJTHCHUA 3aJlaHUA

3aganue:
1. Co3aath yepTeX | 3aMOJHUTH IITAMIT

Xox padoTbI:

1 Co3znarp uepTex
HoBBIA foKyMeHT *
Hoeele AOKYMEHTEI QaﬁﬂUHbl
N E N b o =N
B
©parMeHT  TeKcToBelii  Creunduka...  CBopka  TexHonorwd...  JeTans

LOKYMEHT cbopka

OTtMeHa Cnpaeka
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3anoJHUTh LITaMII YepTexka.

Aum. | Macca |Macwmad
HalAuem | A° Goxgm. | [lodn. \fJamo
ras g 4ol [HA0/10H /IICITIO /1
/7[]0&. sl (U7 L
T KOHmE Aucm | Aucmot 1
METY um. (. Hocaba
HA‘UHﬂ?p L Mak
Ymh Yok LA lpynna
3 Co3narh mabIOHbI JIUCTA Pa3TUYHBIX GopMaToB: A4 BepTUKAIBHBIN, A3
TOPU3OHTAIIBHBIN, A2 TOPU30HTAIBHBIN, Al TOPU30OHTATBHBIM.
Mapametpsl ? *
CHcrema | HoBble QOKYMEHTHI TeryLwmil YepTex |Tem,ru_lee or{Hol
“"I.uquJT no YyMOonUaH ] ¢op|u|a'|' nicTa
- EQUHHLEI M3MepeHnA
- TpyNNMpOBaHHE CNOEE
ﬂepesoﬂuepTe:xa ) @ CraHnapTHBiA
- HacTpofka cnucka ceoicTe
- FHmHM DbozHayeHne OpueHTauus
- JIruA paspeisa A3 ™ (@) ropuzoHTanLHas FI;TI
[F- FTuHKK 0BpeIEa I
- MyNETHAWHUA Al
EE' Pagmepm A2 O BEPTHEaNEHGA
[+]- MTMHKUA-BEIHOCKA A3
- ¥CNDBHOE NepeceyeHine Ad
[#-0Bo3HaYEHHA ANA MAWWHOCTPORHUA AS
[+-0bozHaYeHHA ANA CTPOMTENLCTEE
- TEKCT Ha uepTexe () Nonb3oBaTenbCKuil
- TeKCTOBAA METKa
[H-Mapametpel Tabnuubl LLlpiHa, rm 210.0 BlIcoTa, MM 297.0
- MNepekpeliBarwnecn obLeKTel
[+]-MNapaMeTpel QOKYMEHTa
E—EEIEEIMETEI:I nepaore QMcTa
-----¢DEMET
- QpopMneHHe
- Tabnvua M3MeHeHHI
[+]-MapaMeTpsl HOBLIX THCTOB
- NapaMeTpuzauma o
M hrammsinan
OTMeHa Cnpaeka




dopma npeacTaBiIeHus pe3ybTara:
Ot4er o mpoJieTanHo# padoTe.

Kpurepun onenkmn:

—«Omauunoy - meopemuyeckoe CoOepiHcaHue Kypca O0CB80eHO HONHOCMbIO, 6e3 npobenos,
VMeHUsL CopMUPOBanbl, 6ce NPeoyCMOMPEHHblE NPOSPAMMOU  YueOHble 3A0aHUs GblNOJIHEHb,
Kauecmeo ux 8blNOJIHEHUsL OYEHEHO BbICOKO.

—«Xopowo» - meopemuueckoe cooepicanue Kypca 0C80€HO NOJIHOCMbIO, Oe3 npobenos,
HeKomopvle YMeHUsl ChOpMUpOBaHbl HEOOCMAMOUHO, 8Ce NPEeOYCMOMPEHHbIE NPOCPAMMOLL YieOHble
3a0anus 8bINOIHEHbL, HEKOMOopble UObL 3A0AHULL BbINOTHEHbL C OUUOKAMU.

—«Y0osenemeopumenvno» - meopemuueckoe CoOOepHCaAHUE KYPCA OCBOEHO UYACUYHO, HO
npobenvl He HOCAM CYWECMEEHHO20 Xapakmepd, HeoOXoOuMvle YMeHUsi pabomuvl ¢ OCB80EHHbIM
Mamepuaiom 8 OCHOBHOM CHOPMUPOBAHDL, DOTLUUHCINBO NPEedyCMOMPEHHbIX NPOZPAMMOU 0OVUeHUs
VUEOHBIX 3a0aHUL BbINOJHEHO, HEKOMOpble U3 BbINOTHEHHBIX 3A0AHUL CO0epAHCam OUUOKU.

—«Heyodosnemeopumenvnoy - meopemuyeckoe cooepiucanue Kypca He 0C80eHO, HeobXooumble
VMeHUsl He COPMUPOBAHDBL, BLINOIHEHHbLE YUeOHble 3a0anusi cooepicam epyovie ouudKuU.



IIpakTnueckoe 3ansTue Ne2
OCHOBHBIE AJIEMEHTBI CXEMbI aBTOMATU3ALUN

I_[e.m,: HAY4YUTHCA BBIIIOJIHATH OCHOBHBIC 3JICMCHTBI CXEMbl dBTOMATHU3allUA

Boinosnus padorty, Bel Oynere:

YMmern:

- ¥ 1.2.05 opopMIISITh ¥ UUTATh YEPTEKHU CXEM U CIICHUPHUKAIHIA 10 CHEIIHATbHOCTH;

- Yo 01.08 peann3oBbIBaTh COCTaBICHHBIN IJIaH;

- Y0 02.08 ucrosis30BaTh pa3InyHbIe HUPPOBBIE CPEACTBA TSI PEIISHH PO (HECCHOHAIBHBIX
3ajady;

- Y0 03.01 onpenensith akTyaJlbHOCTh HOPMATUBHO-IIPAaBOBOW JOKYMEHTAILIUU B
npohecCHoOHANTBHOM JIeATETbHOCTH;

- Y0 05.01 rpaMoTHO u3narath CBOM MBICIH U OQPOPMIIATH JOKYMEHTHI IO MPO(eccroHalIbHON
TEMaTHKE Ha TOCYIAPCTBEHHOM SI3bIKE;

- Y0 02.09 unrtaTh, MIOHUMATh U HAXOAUTh HEOOXOIMMbIE TEXHUUECKHE JAHHbIE M UHCTPYKLIUU B
PYKOBOJICTBaX B JIIOOOM JOCTYITHOM (hopmare;

MarepuajibHoe o0ecrieyeHue:
HUHCTPYKLIUU JJId BBITIOJTHCHUSA 3a/IaHUS.

3aganue:
1 BBIHOJ'IHI/ITI) qepTe>K CO BCEMHU OCHOBHBIMH 3JICMCHTAMHU CXEMbI ABTOMATU3AIINN

Xox padoTbI:
1 Cosnats ueprex popmarta A3
2 3amoJgHUTH MTaMI
3 M3yunTth mpaBumiia MOCTPOCHUSI OCHOBHBIX 7eMeHTOB cxeMbl aBTromartuzaruu (I'OCT 21.208-
2013)

YciaoBHble rpadpuueckre 0003HAYECHUSA

4.1.1 Ycnosuble rpaduueckre 0003HaUYCHUS MPUOOPOB, CPEIICTB ABTOMATH3AIUH JTOJDKHBI
cootBercTBOoBaTh OCT 2.721 1 0603Ha4YeHHAM, PUBEICHHBIM B Ta0uIie 1.

Tabauma 1

HaumenoBanue O0o3HaueHue

1 [Tpubop, anmapar, ycTaHaBIMBAaCMbIi BHE IIHUTA (110 MECTY):
a) OCHOBHOE 0003HaueHUe

0) nomyckaemoe 0003HaYCHHE

2 [IpuOop, anmapaT, ycTaHaBIMBAaEMbIi HA LIUTE, MYJbTE:
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a) OCHOBHOE 0003HAYCHHE

6) nomyckaemoe 0003HaYCHHE

3 OyHKIMOHATIBHBIE OJIOKK HU(PPOBOIT TEXHUKH (KOHTPOJLIEP,
CUCTEMHbIN OJIOK, MOHUTOP, YCTPOICTBO CONPSHKEHUS U JIP.)

4 TIpubop, ycrporictBo [1A3, yCTaHOBJICHHBIN BHE IIIUTA
a) OCHOBHOE 0003HaueHNE

0) momyckaemoe 0003HaueHNE

4*** TTpubop (ycrporictBo) I[TA3, ycTaHOBIEHHBIN HA mUTE™
a) OCHOBHOE 0003HaueHNe

0) momyckaemoe 0003HaueHNE

\

5 UcnonaurenpHbplii Mexann3M. O01ee 0003HadeHue

6 VcrioHUTENbHBIA MEXaHU3M, KOTOPBIN MPU MPEKPAILCHUH [T0Ja41
SHEPrUM WM YIPABJIAIONIETO CUTHATIA!
a) OTKPBIBAET PETYIUPYIOLINI opran

0) 3aKpbIBaCT PEryIUPYIOIMIUNA OpraH

B) OCTaBJIACT perym/lpy}oumﬁ Ooprad B HCU3MCHHOM I10JIOKCHHUH

—~
-

7 VIcTIONHUTENBbHBIM MEXaHU3M C JIOTIOJHUTEIBHBIM PYYHBIM
npuBoIOM**

* Tlpu pasmerenuu o6opyoBanus [1A3 B mkadax, CTOWKax U CTaTUBaX, NPeAHA3HAYECHHBIX JUIS
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pa3menieHus Toabko cucteM [1A3, Ha cxemax JomyckaeTcs He 0003Ha4aTh 3T0 000PyI0BaHUE
pombamu.

** 0003HaYCHNE MOXKET IPUMEHSTHCS C JIFOOBIM M3 JIOTIOJIHUTEIBHBIX 3HAKOB, XapaKTePU3YIOIIUX
II0JIOKEHUE PETYIUPYIOLIErO OPTraHa MpU IPEKPAILCHUH [10Ja4y SHEPIUU WIH YIIPABIIIOLIETO

CHUTr'HaJ1a.

*#% Hymepalisi COOTBETCTBYET OpUTHHANY. - [I[puMedanne n3roroBUTEINs 0a3bl TaHHBIX.

Pa3zmepul ycnoenvix 00603nauenuil

1 Pa3meps! ycroBHBIX rpadudeckux 0003Ha4eHUI MPHOOPOB U CPEACTB aBTOMATH3AIMN B CXeMax
MIpUBEACHBI B Ta0MIIE 3.

2 YcnoBHble rpaduueckre 0003HaueHUsl Ha cXeMax BBIMOJIHSIOT CIUIOIIHOM TOJICTON OCHOBHOM

JUHUEH, a TOPU30HTATBHYIO PAa3ACIUTEIBHYIO YePTY BHYTPHU I'paduueckoro 0003HAYCHHS U JTHHHH
CBsI3U - crutolrHo¥ ToHKoU auauel mo [OCT 2.303.

Tabmmia 3

HaumenoBanue O0o3HaueHue

1 TIpubop, anmapar:
a) OCHOBHOE 0003HaueHNe

0) momyckaemoe 0003HaueHNE

10 Do 18 .

-l
=

-
N

2 OyHkuMOHABHBIC OJIOKH U(PPOBON TEXHUKHU
(KOHTpOJIIIEp, CHCTEMHBIH OJIOK, YCTPOHCTBO
COTIPSDKEHHUSI U JIP.)

Pa3zmepsl 1o ycMOTpeHUI0 pa3paboTymKa,
MPUMEHHUTEIHHO K yI00CTBY OOpMIICHUS
CXEMBbI

3 [Ipubop (ycrpoiicTBo, BXxoAsdiiee B KOHTYp) [TA3
a) OCHOBHOE 0003HAYCHHC;

10

— . Jois

0) nomyckaemoe 0003HaYCHHE

15

L ]
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4 VIcIOJTHUTEIBHBIA MEXAHU3M

o
—
®opma npeacTaBiIeHus pe3ybTarTa:
OtyeT o mpojIenaHHOM padoTe.
Kputepuu omneHnku:
- «Omauunoy - meopemuueckoe cooepiucanue Kypca O0C80€HO NOIHOCMbIO, 0e3

npobenos, ymeHus CcQoOpMuUpo8aHvl, 6ce NPeoyCMOMPEHHbIE NPOCSPAMMOL  YYeOHble 3A0aHUs
BbINOIHEHbL, KAYeCmE0 UX GbINOJIHEHUsSL OYEHEHO BbLCOKO.

- «Xopowioy - meopemuueckoe cooepaicanue Kypca 0C80eHO NOIHOCHbIO, be3 npobenos,
HeKomopvle yMeHUsi ChoOpMUpOo8aHvl HEOOCMAMOUHO, 8Ce NPEeOYCMOMPEHHbIE NPOCPAMMOLL YieOHble
3a0anus BbINOIHEHbL, HEKOMOpble UObL 3A0AHULL BbINOTHEHBL C OUUOKAMU.

- «Yooenemseopumenvrnoy - meopemuueckoe cooepicanue Kypca 0C80€HO YACMUYHO, HO
npobenvl He HOCAM CYWECMEEHHO20 Xapakmepd, HeoOX0oOuMvle YMeHUsi pabomuvl ¢ OCB80EHHbIM
MAmMepuaiom 8 OCHOBHOM CHOPMUPOBAHDL, DOTLUUHCINBO NPEedyCMOMPEHHBIX NPOSPAMMOU 0OVUeHUs
VUEOHBIX 3A0aHUL BbINOJHEHO, HEKOMOpble U3 BbINOIHEHHBIX 3A0AHUL COOepAHCam OUUOKU.

- «HeyoosnemseopumenvHoy - meopemuueckoe CcOOepicaHue Kypca He O0CB80€HO,
HeobXx00uMbvle YMeHUsL He CHOPMUPOBAHDI, BLINOJHEHHblE Y4eOHble 3a0anusi cooepxcam 2pyodvie
owUOKU.

12



IIpakTnueckoe 3ansTue Ne3

Pabota c TekcToM. YcinoBHbIE OyKBEHHbIE 0003HAUEHUs IPUOOPOB U CPEICTB aBTOMATH3ALINY.

Pazmeps! mpudTa st nudp 1 OyKB MO3UIUH, MO3UITUOHHBIX 0003HAYCHUN U HAAMHUCEH

Lesb: U3y4nTh NpaBUia YCIOBHBIX OYKBEHHBIX 0003HAaUE€HUI MPHOOPOB U CPEACTB aBTOMATH3AIMN

Boinosnus padorty, Bel Oynere:
Ymerb:
-V 1.2.05 opopMIIATE ¥ YATATh YEPTEIKU CXEM U CIICIIH(PHUKAIIII 110 CIICIIHATLHOCTH;

- Yo 01.08 peann3oBbIBaTh COCTaBICHHBIN IJIaH;

- Y0 02.08 ucrosib30BaTh pa3IndyHble HUPPOBBIEC CPEACTBA IS PEHICHUs PO(EeCCHOHATBHBIX

3a/1a4;

- Y0 03.01 onpenensith akTyaJlbHOCTh HOPMAaTUBHO-IIPAaBOBOW JOKYMEHTAILIUU B
npo¢ecCHOHANTBHOM JIeATETbHOCTH;
- Y0 05.01 rpaMoTHO M3narath CBOM MBICIH U OQPOPMIIATH JOKYMEHTHI IO MPO(eccroHalIbHON
TEMaTUKE Ha TOCYJapCTBEHHOM SI3bIKE;
- Y0 02.09 unraTh, MOHUMATh U HAXOAUTH HEOOXOJUMbIE TEXHUYECKUE TaHHbIE U HHCTPYKIUH B
PYKOBOJICTBaX B JIIOOOM JOCTYITHOM (hopmare;

MarepuajibHoe o0ecrieyeHue:
HUHCTPYKIUHW I BBITIOJTHCHUSA 3alaHUS.

3ajganue:
1 U3yuuts ycrnoBHbIE OyKBEHHbIE 0003HAUEHUS MPUOOPOB U CPEJCTB aBTOMATU3ALIUH, IOCTPOUTH
Ha 4yepTexke 0003HaYeHHsI pa3IMYHbIX JaTYMKOB, 33/IaHHBIX IIPEToJaBaTesIeM M0 BApUAHTY.

2 PaccTaBUTh ITO3UIIMOHHBIE 0003HAUYEHNS

Xox padoTbI:

1
2.
3.
4

N3yuuth ycrnoBHBIC OyKBEHHBIE 0003HAUEHHUS MPUOOPOB U CPEJICTB ABTOMATH3AIIUN
Co3znartp yeptex Gpopmara A3 TOPU30HTAIBHBIN, 3aIOJTHUTH IITAMIT

3anoaHUTh yCIOBHBIE 0003HAYCHHUS JUTSI 3aIaHHBIX MPEToaBaTeseil 1aTYuKOB
PaccraBuTh NO3UIIMOHHBIE 0003HAYEHMS, UCIIOJIb3YS IPABUIIBHBIN pazMep mpudTa

CHUMBOJIbHBIC 0003HAYECHHUSA

OcCHOBHBIE CUMBOJIbHBIE 0003HAYEHUS HU3MCPACMBIX BCJIMUUH U (bYHKI_II/IOHaJ'IBHHX IMIPHU3HAKOB
HpI/I60pOB JOJIDKHBI COOTBECTCTBOBATH 0603Ha‘IeHI/IHM, MNpUBCACHHBIM B Ta6n1/1ue 2.

Tabauma 1
00603- N3mepsieMast BeTn4yrHA OyHKIMOHATIBHBIN TPU3HAK TPHOOpa
Ha4YeHU
e
OcHOBHOE JlommoTHUTEILHOE Otobpaxkenue | @opmupoBanue | JJomoOTHUTENbH
0003HaUCHHE 0003HaYEeHHE, uH(bOopMaIun BBIXOJHOTO o€ 3HaueHue
n3MepseMoit YTOYHSIOIIEe CHTHaja
BETUYNHBI U3MEPSEMYIO

13




BEIIMYUHY

Awnanus - Curnannsanus - -
Benuunna,
XapaKTEPU3YIOL]
ast KauecCTBO:
COCTaB,
KOHIICHTpAIIUS,
JETEKTOP JbIMa
u T.11. (5.13)
[Inams1, ropenne - - - -
+ - - ABTOMaTHYECKO -
e
peryaupoBaHue,
YIpaBJICHHE
+ Pasnocts, nepenan - - Bennunna
OTKJIOHEHUS OT
3aJaHHOM
n3MepAeMoit
BEJIMYUHBI
(5.11.8)
Hanpsixenne - - YyBCTBUTENBHBI -
W DJIEMEHT
(5.11.3)
Pacxon CooTHoOIICHHE, - - -
J10J1s1, TpOOb
+ - [TepBuuHbBIi - -
IMOKAa3ELIBAIOIIINHI
npudop
Pyunoe - - - Bepxuuii
BO3ICUCTBUE npeaen
n3MepAaeMoit
BEJINYMHBI
(5.11.7)
Tok - Bropuunslii - -
IMOKAa3bIBAIOIIINHI
npudop
MomtHocTb ABTOMAaTHYECKOE - - -
NEPEKIOYCHUE,
oberanue
Bpewms, - - CraHnus -
BpEMEHHast YIPABJICHUS
mporpamma (5.11.2)
YpoBeHb - - - Hwxnauit
npezaen
n3MepsAeMon
BEJINYMHBI
(5.11.7)
+ - - - Benuunna nnn

14




cpenHee
MOJIOKECHHE
(mexy
BEPXHUM U
HIDKHHUM )
N + - - - -
) + - - - -
P HapneHnue, - - - -
BaKyyM
Q Konunuecto WuTerpuposanue, - + -
CYMMHPOBAHUE IO
BpEMEHU
R PagnoaxTuBHOCT - Perucrtpanus - -
b (5.13)
S CkopocTb, CamocpabaTsIBaronI - Bkiouenue, -
yacTtoTa €€ YCTPOWCTBO OTKJTFOYCHHUE,
6e3omacHocTH (5.8) NEePEKIIIOUEHUE,
OJIOKMpOBKa
(5.11.4)
T Temneparypa - - [IpeoGpazoBanu -
e (5.11.5)
U Heckonbko - - - -
Pa3HOPOIHBIX
HU3MEpSEeMBIX
BEJIMYMH
Vv Bubparnus - + - -
W Bec, cuna, macca - - - -
X Hepexomennyem - BcnomorarensH - -
ast pe3epBHas 3(S
OykBa KOMIIBIOTEPHBIC
YCTpOICTBA
Y CoOniTHE, - - BcnomorarenbH -
coctostHue (5.7) oe
BBIYHUCITUTENHHO
€ YCTPOMCTBO
(5.11.6)
Z Pazmep, Cucrema - + -
MOJIOKEHHUE, | MHCTPYMEHTAIBHOM
nepeMereHue 0€30MacHOCTH,
ITA3 (5.9)
[Ipumeuanwus.

1 BykBeHHbIe 0003HAUECHUS, OTMEUEHHBIE 3HAKOM "+, Ha3HA4al0TCA M0 BHIOOPY MOJIB30BATENS, &
OTMEUYEHHbIE 3HAKOM "-" HE UCTIOJB3YIOTCA.

2 B kpyrubix ckoOKax MpHuBeieHbl HOMEpa MYHKTOB MOSICHEHUS.
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Ilpasuna nocmpoenus ycioenvix 0003HAYEHUII NPUOOPOE U CPEOCME ABMOMAMUZAUUU 6
cxemax
1 HacTosimmii cTanapT ycTaHaBJIMBAET JIBa METOAA MOCTPOCHHS YCIOBHBIX 0003HAYCHUN:

- YIPOILEHHBIN;
- Pa3BEpPHYTHIN.

2 IIpu ynpoIieHHOM METO/I€ MOCTPOCHUsI PUOOPHI U CPEJICTBA AaBTOMATH3AIUH,
OCYIIECTBJISIONINE CIOKHBIC (DYHKIIUU, HAIPUMEP KOHTPOJIb, PETyIUPOBAHUE, CUTHAIU3ALIUIO U
BBITIOJTHEHUE B BUJIE OTJICIBHBIX OJIOKOB, M300pakaroT OJHUM YCJIOBHBIM 00o3HaueHueM. [1pu saTtom
MIEPBUYHBIC H3MEPHUTETbHBIC TIPe0OpPa30BATEII U BCIO BCIIOMOTATEIILHYIO allliaparypy He H300pakaroT.

3 Tlpu pa3BepHYTOM METOJIe TTIOCTPOCHUS KaXKIbIN MpUOOp Ui OJIOK, BXOISIINA B € TUHBI I
W3MEPUTENIbHBIN, PETYIUPYIONINN WIH YIPABJISIIONIANA KOMIUIEKT CPEJCTB aBTOMATU3AIMH, YKA3bIBAIOT
OT/IENIbHBIM YCJIOBHBIM 0003HAYEHUEM.

4 VYcnoBHble 0003HaUYE€HUSI PUOOPOB U CPEJICTB ABTOMATH3AIIUN, TPUMEHSIEMBIE B CXeMaX,
BKJIFOYAIOT B ce0s rpaduieckue, OykBeHHBIE U IU(PpOBHIC 0003HAUYCHMUS.

B Bepxueii yactu rpadguueckoro 0003HaueHUs HAHOCAT OYKBEHHbIE 0003HAYECHUS N3MEPSEMO
BEJIMYMHBI U (PYHKIIMOHAILHOTO MpU3HAaKa MPUOOPa, ONPEAEIAIOIEro ero Ha3HaueHue.

B mmkHel yactu rpadgudeckoro 0003HauYe€HUS HAHOCAT 1M (poBoe (MO3UIIMOHHOE) 0003HAYEHNE
HpH6opa HJIM KOMIIJICKTa CPEACTB aBTOMATU3alUH.

5 Ilpu mocTpoeHnr 0603HAUYCHUM KOMIUIEKTOB CPEJCTB aBTOMATHU3AI|H TIepBasi OykBa B
0003HaYeHNH KaXKJOT0 BXOISALIETO B KOMIUIEKT MpUOOpa Wi yCTPOCTBa (KpOME YCTPOMCTB PYYHOTO
yIpaBJIeHUS U TTapameTpa "coObIThe, cocTosiHue") SIBISETCS 0003HAUCHUEM H3MEPSEMOIl KOMITJIEKTOM
BEJTUYHHBI.

6 BYKBGHHBIC 0003HaYEHU YCTPOﬁCTB, BBITIOJIHEHHBIX B BUJC OTACIBHBIX OJIOKOB U
MNpCaAHa3HAYCHHbIX IJIA PYYHBIX onepaunﬁ, HE3aBUCHMO OT TOI'O, B COCTaB KaKOT'O KOMIIJIECKTa OHHU
BXOJAT, JOJIPKHBI HAYMHATBHCA C 6YKBBI H.

7 IlepBast OykBa Y MOKa3bIBa€T COCTOSIHUE UJIM COOBITHE, KOTOPOE OMPEILIIAET PEaKIHI0
YCTpOMCTBA.

8 CuMBOJI S MpUMEHSETCS B KAUECTBE JIOTIOJIHUTEILHOTO 0003HAYEHUS U3MEPSIEMOU BETMYUHEI F,
P, T u yka3pIBaeT Ha caMOCpabaThIBAOIIUE YCTPOHCTBA O€30MACHOCTH, - MPEJOXPAHUTEIbHBIN HIIN
OTCEYHOM KianaH, TepMopenie. CUMBOII S HE JOJKEH UCHOIb30BaThCS sl 0003HAUYECHUS YCTPOUCTB,
BXOJIAIINX B CUCTEMY UHCTPYMEHTaJIbHOU Oe3omacHocTH - [TA3.

9 CuMBoJ Z NpUMEHSETCs B Ka4eCTBE JONOIHUTEILHOTO 0003HAUSHHs U3MEPSIeMOI BeTMUNHBI
JUIsL yCTPOMCTB CUCTEMBI HHCTPYMEHTAIbHOU Oe3onacHocTH - [TA3.

10 ITopsiiok pacnosnoxeHus: OyKBeHHbIX 0003HaUEHHUH MPUHUMAIOT € COOIOZICHUEM
MOCJIeI0BaTEeIbHOCTH 0003HAUCHHH, PUBEIEHHON Ha PUCYHKE 1.
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OcHoBHoe 060- [ononuutensHoe OG6o3HaueHue OBo3xaueHna NlononHuTenbHLIe 0603HaYe-
JHAUEHME UaMe- 0503HaueHMe nIMe- (OYHKUMOHANLHOIO BbiNONHASMbIX HWA NapaMeTpoB, HaHoCUMbLIe
pPAEMON BENu- PAEMON BENWUUMHbI npu3axaka npubopa: DyHKUMI cnpaea oOT rpaduueckoro
YuHb D, F,J,Q,S,Z E.GILKSTXY A C,D,R 0603Ha4YeHUA YCTPOHCTBA

3 ~lloc NnefoBarencHOCTs CHUMBOJILHOM

0603HaYeHuA
. MecT0 Ans HaseceHns NO3NLMOHHOO

-\

Pucynoxk 1 - IlpuHiun noctpoeHus ycaoBHOro 0003HaueHus npudopa

11 dynkuuoHaIbHBIE IPU3HAKU NPUOOPOB

11.1 BykBy A npuMeHSIOT it 0003HaueHUs! GYHKIMH "CUTHAIU3aus" HE3aBUCUMO OT TOTO,
BBIHECEHA JIM CUTHAJIbHAA anaparypa Ha KakoH-1u00 IMUT WU [T CUTHAJIN3ALUU UCIIOJIb3YIOTCS
JIaMIIbI, BCTPOEHHBIE B caM NpHOop.

11.2 bykBy K mpumeHsOT 17151 0003HaUYCHMsI CTAHIIUHU YIIPABIICHUS, UMEIOIICH MepeKITI0YaTelb
JUIs BBIOOpa BUA YIIPaBJICHUS U YCTPOMCTBO AJIsl IMCTAHIIMOHHOTO YIPaBIICHUSI.

11.3 bykBy E npumenstot 1151 0603Ha4€HUS YyBCTBUTEIBLHOTO JIEMEHTA, BHITTOTHSIONIETO
(GYHKIHIO IEpBUYHOTO MpeoOpa3oBaHus: MpeoOpa3zoBaTesid TEPMOIIEKTPHUECKHE,
TepMoIripeoOpa3oBaTes COMNPOTUBIICHUS, JaTYNKH TIUPOMETPOB, CYKAIOIINe YCTPOICTBA pacXoJOMEPOB
U T.IL.

11.4 BykBy S mpuMEHSIOT J1s1 0003HAYCHHS] KOHTAKTHOTO YCTPOMCTBA MPHUOOPA, UCIIOJIB3YEMOTO
TOJIBKO JUI BKJIFOUEHUS, OTKIIFOUEHUS, IEPEKITIOUCHHUSI, OJIOKUPOBKHU.

HpI/I MNPpUMCHCHHUH KOHTAKTHOI'O YCTpOﬁCTBa npn60pa, JJIs BKIIFOUYCHU A, OTKIIFOUCHUA U
OJHOBPCMCHHO IJII CUTHAJIM3alliU B 0003HaYEHU U an6opa HCIOJIB3YHOT o0e 6YKBBIZ SwuA.

11.5 BykBy T npumensitot yis 0603HaYeHHS IEPBUYHOTO TprOOpa 6eCHIKaIbHOIO ¢
JTMCTaHIIMOHHOMW Nepeavell CUrHaua: MaHOMETPBI, AU(PMaHOMETPbI, MAHOMETPUUYECKHE TEPMOMETPBHI.

11.6 bykBy Y npumeHsoT 111 0003HaYeHHsI BCIOMOTaTeIbHOIO YCTPOMCTBA, BHIOIHSIOIIETO
(YHKIHMIO BEIYUCIUTENBHOTO YCTPOICTBA.

11.7 Hpe,[[eJ'ILHHC SHAYCHUA U3MCPACMBIX BCIIMYHUH, IT0O KOTOPBIM OCYIICCTBJIAKOT, HAIIPUMED,
BKJIIOUCHHUEC, OTKIIIOYCHHC, 6J'IOKI/Ip0BKa, CUTrHaJin3anus, J0IyCKaeTCAd KOHKPETU3UPOBATH ,[[O6aBJ'IeHI/IeM
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oykB H u L. Kom6unaruto 6yks HH u LL uicrions3yrot /i yka3aHus JBYX BeTUYWH. ByKBbI HaHOCST
crpaBa OT rpaduuecKoro 0003HAYCHUS.

11.8 Otknonenue ¢pynkuu D npu o0beauHeHnn ¢ GpyHknuend A (TpeBora) yKa3blBaeT, 4To
M3MEpEHHas MepeMEHHas OTKJIOHUIIACH OT 3a/laHHs WIH APYroi KOHTPOJIBHOM TOUKH OOJIbIIe, YeM Ha
IpEeAOIPEICIIEHHOE YHCIIO.

12 Ilpu nocTpoeHnu OyKBEHHBIX 0003HAYCHHUI YKa3bIBAIOT HE BCE (PYHKIIMOHAIBHBIC TPU3HAKH
npubopa, a JIMIIb Te, KOTOPHIE HCIIOIB3YIOT B JAHHOM CXeMe.

13 Ilpn HEOOXOMMOCTH KOHKPETHU3AIIUHN U3MEPSIEMOI BETMUMHBI CIIpaBa OT rpaudeckoro
0003HaueHHsI TPUOOpa JOMYCKAETCs YKa3bIBaTh HAMMEHOBAHKE, CHMBOJI ATOI BEJIMUYMHBI WU €€
3HAYEHUE, JUISl U3MEPSIEMOI BEIMUMHBI A YKa3bIBAaIOT TUII aHAJIN3AaTOPa, 0003HAYEHUE aHATTU3UPYEMOM
BEJINYMHBI U HHTEPBAJI 3HAYEHUM U3MEPSIEMOTO ITapaMeTpa.

14 Jlna o003HaYeHUsI BETMYMH, HE MPEAYCMOTPEHHBIX HACTOSIIUM CTaHAAPTOM, AOMYCKAETCs
HCII0JIb30BaTh pe3epBHbIE OYKBbI. [IprMeHeHne pe3epBHBIX OYKB JOJKHO ObITH PacIIM(ppPOBaHO Ha
cXeMe.

15 IMoaBox MHMIA CBSI3M K MPUOOPY U300paKaOT B JIFOOOH TOUKe Tpaduueckoro 0003HaYCHUS
(cBepxy, cHU3Y, cOOKY). [Ipr HEOOXOMMOCTH yKa3aHUS HAMPaBICHUS MTepeaadn CUTHAIA Ha JIMHUIX
CBSI3M HAHOCSIT CTPEITKH.

Jlst mudp 1 OyKB MO3UITUH, TO3UITMOHHBIX 0003HAYEHUHN W HAAMUCEH TPUMEHSIOT CJICIYIOIITNE
pasmepsl mpudra:

[Tozmmm

120170)31 3.5 MM
Oykes! (cTpouHbBIE) 2.5 MM
[TosmumonHsIE 3.5 MM
obozHauenna (Oyxkeel M

umdpser)

bvkeennrle o0bozHaueHus

M3MEpAEMBIX BEIMYMH M

dyHKIIMIT,  BBIMONHAEMBIX

npubopamm 2.5 MM
[loacHuTENBHBIIT TEKCT H 3.5-5mmMm
HaOImICH

Paccrosuus MCKAY MMapaJUICIIbHBIMHA JIMHUSAMU CBA3U JOJIZKHO ObITh HE MeHee 3 MM. B HaAIUuCAX U
TCKCTAaX NPUMCHAKOT TOJIBKO 06H_IerI/IH51TLIe COKpalICHU:A CJIOB.
18



dopma npeacTaBIeHus pe3yabTara:
Ot4er o mpoJieTaHHo# padoTe.

Kpurepun onenkmn:

—«Omauunoy - meopemuyeckoe Co0epiHcaHue Kypca O0CB80eHO HONHOCMbIO, 6e3 npobenos,
VMeHUsL CopMUposamsl, 6ce NpeoyCMOMPEHHblE NPOSPAMMOU YueOHble 3A0aHUs GblNOJHEHb,
KaAuecmeo ux 6bINOJIHEHUsL OYEHEHO BbICOKO.

—«Xopowo» - meopemuueckoe cooepicanue Kypca 0C80€HO NOIHOCMbIO, Oe3 npobenos,
HeKomopvle YMeHUsl ChoOpMUpO8aHvl HEOOCMAMOUHO, 8ce NPEeOYCMOMPEHHbIE NPOCPAMMOLL YieOHble
3a0anus 8bINOIHEHbL, HEKOMOopble UObL 3A0AHULL BbINOTHEHbL C OUUOKAMU.

—«Y0osenemeopumenvnoy - meopemuueckoe CcoOepHCAHUE KYPCA OCBOEHO UYACUYHO, HO
npobenvl He HOCAM CYWECMEEeHHO20 Xapakmepd, HeoOX0oOuMvle YMeHUsi pabomvl C OCB0EHHbIM
Mamepuaiom 8 OCHOBHOM CHOPMUPOBAHDL, DOTLUUHCINBO NPEedyCMOMPEHHbIX NPOZPAMMOU 0OVYeHUs
VUEOHBIX 3a0aHUL BbINOJHEHO, HEKOMOpble U3 BbINOJHEHHBIX 3A0AHUL CO0epAHCam OUUOKU.

—«Heyodosnemeopumenvhoy - meopemuyeckoe coOepiIcanue Kypca He 0C8OEHO, HeobXooumbie
VMeHUsl He COPMUPOBAHDBL, BLINOIHEHHbLE YUeOHble 3a0anusi cooepicam epyovie ouudKuU.
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IIpakTnueckoe 3ansaTue Ned
Coznanue cruneil. ToJIMHbBI JIMHUN AJ1 pa3HbIX 3JIEMEHTOB CXEMbl aBTOMAaTU3alUN

Henb: HayuuThCs cO3AaBaTh MIAOJOHBI CTUJIEH HA YEPTEXKE C PaA3HBIMU TOJIIMHAMU JTMHUH IS
JJIEMEHTOB CXEMbI aBTOMAaTU3alu1

Boinosnus padorty, Bel Oynere:

YMmern:

- ¥ 1.2.05 opopMIISTh ¥ UUTATh YEPTEKHU CXEM U CIICHUPHUKAIHIA 10 CHEIIHATBHOCTH;

- Yo 01.08 peann3oBbIBaTh COCTABICHHBIN TJIAH;

- Y0 02.08 ucrosib30BaTh pa3InyHbIe HUPPOBBIE CPEACTBA TSI PEIISHUS MTPO(HECCHOHAIBHBIX
3ajad;

- Y0 03.01 onpenensith akTyaJlbHOCTh HOPMATUBHO-IIPAaBOBOW JOKYMEHTAILIUU B
npo¢ecCHOHANTBHOM JIeATETbHOCTH;

- Y0 05.01 rpamoTHO n3narath CBOM MBICIH U OPOPMIIATH TOKYMEHTHI 110 PO (ecCHOHaIbHON
TEMaTHKE Ha TOCYIAPCTBEHHOM SI3bIKE;

- Y0 02.09 unraTh, MOHUMATh U HAXOAUTH HEOOXOUMbIE TEXHUYECKUE TaHHbIE U HHCTPYKIUH B
PYKOBOJICTBaX B JIIOOOM JOCTYITHOM (hopmare;

MarepuajibHoe o0ecrieyeHue:
HUHCTPYKIUHW I BBITIOJTHCHUSA 3alaHUS.

3aganue:
1 CO3,HaTB I_Ha6J'IOHBI CTI/IJ'IGI\/’I Ha qepTe>Ke %1 HaqepTI/ITI) OCHOBHBIC DJIEMCHTHBI aBTOMATHU3aIlluU C

BBIOpAHHBIM CTUJIEM

Xox padoTbI:

1 Co3znarp ueptex Gpopmara A3 TOpU30HTAIBHBIN, 3aIIOTHUTE IIITAMIT
2 BriOpath 0Tpe3ok ¥ 3alTH B MEHEHKED CTUIICH
b
£t
[
;[: -
i
A
{‘ ——————— WTPOCER 004 et —T
1198 r O nisa
| ApyroR CYmnk..
@3 sy s 0G| Trena Yras Camgin f]
A et is
3 Coznath ctuiib «TexHonornueckas cxemay C 3aJJaHHBIMU TTapaMeTpaMu:
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4 I1o aganorun CO34aTh CTUJIb JIS1 KAXXKI0T'O DJIEMEHTA U3 Ta6HHHBI 1.
Tabmnuma 1
TexHonmornueckaa cxema 0.2-0.5 MM

Tpybonpoeoas: 0.5-1.5 mm
Ob6ozHauenns npubopoe u 0,5-0.6 mm
CPeIaCTE aBTOMaTH3aLINH

JIvaum CBA3N "

TOPH30HTAIBHOMN

pazaeauTeNnbHOM YepThl

BHYIPH oboznayeHMit

rpubopoe 0,2-0.3 MM
[IpamoyronsHuEm, 0,5-1.0 mm

nzobpaxkaromme MUATEL,

MYABTHI M T.IT.
Brmocku 0.2-0.3 MM

HpI/I OI[PIH&KOBOﬁ TOJIIHUHE JTUHUT PA3IIMYHOTO HA3HAYCHU A AJI BBIACIICHUS UX BBIUYCPUYUBAIOT B
IMPOTUBOIIOJIOKKHBIX (60J'IBH_ICM n MCHBH_IGM) npeaciax TOJIUHBI JIMHWUN.

5 Ha‘lepTI/ITB OCHOBHBIC DJICMCHTBI CXEMbI aBTOMATHU3alluH, UCIIOJIb3Yys CO3aHHBIC CTUIIN.
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dopma npeacTaBiIeHus pe3ybTara:
Ot4er o mpoJieTaHHo# padoTe.

Kpurepun onenkmu:

—«Omauunoy - meopemuyeckoe CcoOepicanue Kypca O0CB80eHO HONHOCMbIO, 6e3 npobenos,
VMeHUst CopMUposamsl, 6ce NpeoyCMOMPEHHblE NPOSPAMMOU YueOHble 3A0aHUs GblNOJHEHb,
KaAuecmeo ux 6blNOJIHEHUsL OYEHEHO BbICOKO.

—«Xopowo» - meopemuueckoe cooepicanue Kypca 0C80€HO NOJIHOCMbIO, Oe3 npobenos,
HeKomopvle YMeHUsl ChoOpMUpo8aHvl HeOOCMAMOUHO, 8ce NPeOYCMOMPEHHblE NPOSPAMMOLL YieOHble
3a0anus 8bINOIHEHbL, HEKOMOopble UObL 3A0AHULL BbINOTHEHbL C OUUOKAMU.

—«Y0osnemeopumenvHoy - meopemuueckoe COOepHCAHUE KYPCA OCBOEHO UYACUYHO, HO
npobenvl He HOCAM CYWECMEEHHO20 Xapakmepd, HeoOX0oOuMvle YMeHUsi pabomuvl ¢ OCB0EHHbIM
Mamepuaiom 8 OCHOBHOM CHOPMUPOBAHDL, DOTLUUHCINBO NPEedyCMOMPEHHbIX NPOZPAMMOU 0OVYeHUs
VUEOHBIX 3a0aHUL BbINOTHEHO, HEKOMOpble U3 BbINOIHEHHBIX 3A0AHUL CO0epAHCam OUUOKU.

—«Heyodosnemeopumenvroy - meopemuyeckoe co0epiIcanue Kypca He 0C80eHO, HeobXooumbie
VMeHUsl He COPMUPOBAHDBL, BLINOIHEHHbLE YUeOHble 3a0anusi cooepacam epyovie ouudKuU.
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IIpakTHyeckoe 3anaTHE NS
[TocTpoenue cBsizel MEXIy I€eMEHTaMH Ha (GYHKIMOHAIBHOM cXeMe aBTOMaTH3alllH,
NO3UIIMOHHBIE 0003HAYCHUS

Llesib: HAyYUTHCS BHICTPAMBATD CBS3U MEKIY 3JI€MEHTAaMH Ha (DYHKIMOHAJIBLHON cCXeMe
aBTOMATH3aIlM{, PACCTABIIATH MO3UIIMOHHBIE 0003HAYCHHS

Boinosnus padorty, Bel Oynere:

yMeTh:

-V 1.2.05 opopMIIATE ¥ YATATh YEPTEIKU CXEM U CIICIIH(PHUKAIIII 110 CHICIIHATLHOCTH;

- ¥V 1.3.02 nonp30BaThCsl HOPMATUBHO-TEXHUYECKOW JOKYMEHTAIUEH MPU BBIOJIHEHUH U
oopMIICHHN YePTEKENl;

- Yo 01.08 peann3oBbIBaTh COCTaBICHHBIN IJIaH;

- Y0 02.08 ucnonb3oBarh pa3ianuHble HU(POBBIE CPEACTBA ISl peIIeHHs] TPO(PecCHOHATbHBIX
3azay;

- Y0 03.01 onpenensith akTyaJlbHOCTh HOPMAaTUBHO-IIPAaBOBOW JOKYMEHTAILIUU B
npo¢ecCHOHANTBHON JIeATETbHOCTH;

- Y0 05.01 rpaMoTHO M3narath CBOM MBICIH U OQPOPMIIATH JOKYMEHTHI IO MPO(eccroHalIbHON

TEMaTUKE Ha TOCYJAPCTBEHHOM S3BIKE;
- Y0 02.09 unrtarh, NOHUMATh U HAXOUTh HEOOXOUMbIC TEXHUYECKUE JAHHBIC U MHCTPYKIIUHU B

PYKOBOJICTBaX B JIIOOOM JOCTYITHOM (hopmarte;

MarepuanbHoe o6ecrieyeHne:
HUHCTPYKLIUU JJI BBITIOJTHCHUSA 3a/IaHUS.

3aganue:
1 Jl;ist 3amanHOM (PyHKITMOHAIBHOM CXEMBI aBTOMATH3aIlUHA PACCTaBUTh MO3UIIMOHHBIE

0003HaueHus.

Xox padoTbI:

1 3y4uuTh cXxemMy aBTOMAaTH3alUU

2 OnpenenuTh Ha3HAYEHUE KAXKIOTO JIEMEHTa Ha CXeMe
3 PaccTaBUTh CBSI3M MEXKIY dJIEMEHTAMU

4PaccTaBUTh MNO3UIITHOHHBIC 0003HaYEHUST
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®opma npeacTaBJieHus pe3yabTara:
Otuer o mpojienanHoi padoTe.

Kpurepum ouenku:

—«Omauunoy - meopemuueckoe coOepiHcaHue Kypca O0C80eHO HONHOCMbIo, 6e3 npobenos,
YMeHUss copmuposansl, 6ce npeoyCMOMPEHHbIE NPOSPAMMOU  YuebHble 3A0aHus GblNOJHEeHb,
Kau4ecmeo ux 6bInOJHeHUs OYEHEHO 6blCOKO.

—«Xopowio» - meopemuueckoe codepicanue Kypca 0C80eHO NOIHOCMbIO, 0Oe3 npobenos,
HeKomopvle YMeHUs cOpMUpo8aHvl HeOOCMAmMo4Ho, 8ce NPedyCMOmpenHvle NpPocPamMMOll yuebHble
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3a0anus 8bINOIHEHbL, HEKOMopble UObL 3A0AHULL BbINOTHEHbL C OUUOKAMU.

—«Y0osenremeopumenvHoy - meopemuueckoe CoOOepHCAHUE KYpCd OCB0EHO UYACUYHO, HO
npobenvl He HOCAM CYWeCMEEeHHO20 Xapakmepd, HeoOXoOuMvle YMeHUs pabomuvl ¢ OCB0EHHbIM
Mamepuaiom 8 OCHOBHOM CHOPMUPOBAHDL, DONLUUHCIBO NPEedyCMOMPEHHbIX NPOZPAMMOU 0OVUeHUs
VUeOHbIX 3a0aHULL BbINOTHEHO, HEKOMOPble U3 BbINOJIHEHHBIX 3A0AHULL CO0epAHCam OUUOKU.

—«Heyodosnremeopumenvroy - meopemuyeckoe coOepicanue Kypca He 0C8OEHO, HeobXooumbie
VMeHUs He CHOpMUPOBAHDI, BLINOIHEHHbLE YieOHble 3a0aHUsl COOepHCam epydvle OUUOKIL.
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IIpakTuuyeckoe 3ansitue Ne6
3arnosHeHHE criennpUKaIIH

He.]'lb: HAaY4YUTHCA 3aIllOJIHATH CHGL[I/Iq)I/IKaI_II/IIO JJIA q)YHKL[I/IOHaJIBHbIX CXEM aBTOMAaTHU3allud

Boinosnus padorty, Bel Oynere:

yMeTh:

- ¥ 1.2.05 opopMIISITh ¥ UUTATh YEPTEKHU CXEM U CIICHUPHUKAIHIA M0 CHEIIHATbHOCTH;

- ¥V 1.3.02 nonp30BaThCsl HOPMATUBHO-TEXHUYECKOW JOKYMEHTAIMEH NP BBIIIOJIHEHUN U
oopMIICHHN YepPTEKEN;

- Yo 01.08 peann3oBbIBaTh COCTABICHHBIH IJIaH;

- Y0 02.08 ucrosb30BaTh pa3InyHbIe HUPPOBBIE CPEACTBA TSI PEIICHUS MTPO(HECCHOHATBHBIX
3ajay;

- Y0 03.01 onpenensith akTyaJlbHOCTh HOPMAaTUBHO-IIPAaBOBOM JOKYMEHTALIUU B
npo¢ecCHOHANTBHOM JIeATETbHOCTH;

- Y0 05.01 rpaMoTHO M3narath CBOM MbBICIH U 0(QOPMIISITH TOKYMEHTHI 110 PO eCCHOHATbHON
TEMaTHKE Ha TOCYIApPCTBEHHOM SI3BIKE;

- Y0 02.09 unraTh, MIOHUMATh U HAXOAUTH HEOOXOUMbIE TEXHUYECKUE TaHHbIE U HHCTPYKIUH B
PYKOBOJICTBaX B JIIOOOM JOCTYITHOM (hopmare;

MarepuaiibHoe o0ecrieyeHue:
HUHCTPYKIUHW I BBITIOJTHCHUSA 3aIlaHUA.

3ajganue:
1 lna cxembl U3 MpakTUYecKoil paboThl NeS 3amomHUTh crienupUKauio

Xox padoTbI:

1 MByunTs npaBuia 3amoIHEHHS CIeU (UK
2 BeiOpaTh 371€MEHTBI aBTOMATU3AIIMH JJIs1 CXEMBI M3 TIPAKTHIECKON paboThl No5

2 3anoHATH crieUpUKAIIIO

flos. HaiMeHoaaHe Ko, e ¥

[

CHeHI/I(bI/IKaI_II/IH 3aIlOJIHACTCA CBEPXY BHU3 B NOPAAKE HAPACTAHUSA TO3UITUOHHOT'O 0003HaYEHHUS.

Ecnu mmprHa CTpoku 8 MM, TO B CTPOKE 3alIACBIBAETCS OAHOCTPOYHBIN TEKCT; €y 16 MM -
JBYCTPOYHBINA TEKCT.

®opma npeacTaBiaeHus pe3ybTara:
Otuer o npojenaHHoi paboTe
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Kpurepun onenkmn:

—«Omauunoy - meopemuueckoe CcoOepicaHue Kypca O0CB80eHO HONHOCMbIO, 6e3 npobenos,
VMeHUsL CopmMUposamsl, 6ce npedyCMOMPEHHblE NPOSPAMMOU  YieOHble 3A0aHus GblNOJHEeHb,
Kauecmeo ux 8blNOJIHEHUs. OYEHEHO BbICOKO.

—«Xopowo» - meopemuueckoe cooepicanue Kypca 0C80€HO NOJIHOCMbI, Oe3 npobenos,
HeKomopvle YMeHUsl ChOpMUPOBaHbL HEOOCMAMOUHO, 8Ce NPEOYCMOMPEHHbIE NPOSPAMMOLL YieOHble
3a0aHUs 6LINOTHENbI, HEKOMOPble UObL 3A0AHUL BbINOIHEHbBL C OULUOKAMU.

—«Y0osnemeopumenvnoy - meopemuueckoe COOepHCAHUE KYPCAd OCBOEHO UYACUYHO, HO
npobenvl He HOCAM CYWECMEEHHO20 Xapakmepd, HeoOX00uMvle YMeHUsi pabomvl C OCB80EHHbIM
Mamepuaiom 8 OCHOBHOM CHOPMUPOBAHDL, DOTLUUHCINBO NPEedyCMOMPEHHBIX NPOZPAMMOU 0OVUeHUs
VUeOHbIX 3a0aHULL bINOTHEHO, HEKOMOPbLe U3 8bINOJIHEHHBIX 3A0AHULL CO0epAHCam OUUOKU.

—«Heyodosnemeopumenvroy - meopemuyeckoe cooepiucanue Kypca He 0C80€HO, HeobX0oumble
VMeHUsl He CHOPpMUPOBAHDBL, BbINOIHEHHbLE YUeOHble 3a0anusi cooeparcam epyodovie OuudKuU.
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Tema 1.2. IlpoexTtupoBanue ®CA kouTypa peryiaupoBanusi B Komnace

IIpakTHyeckoe 3anaTHE N7
PazpaboTka QpyHKIIMOHAIBHOW CXEMbI aBTOMATH3AIIMK MPOCTEUIIIETO KOHTYpPA PeryInpOBaHuUs
pacxojna

Heas: pazpaboraTs GYHKIMOHATBHYIO CXEMY aBTOMAaTHYECKOTO PETYJIMPOBAHUS pacxoia

Boinosnus padorty, Bel Oyaere:

yMeTh:

- ¥ 1.2.05 opopMIISITh ¥ UNTATh YEPTEKHU CXEM U CIICHUPHUKAIHIA 10 CHEIIHATbHOCTH;

- ¥V 1.3.02 nonp30BaThCsl HOPMATUBHO-TEXHUYECKOW JOKYMEHTAIMEH NP BBIOJHEHUN U
0(pOpMIIEHUN YepTexKel;

-V 1.4.05 opopMIsTh KOHCTPYKTOPCKYIO U TEXHOJIOTHUECKYIO JIOKYMEHTAIIUIO TTOCPEICTBOM
CAD u CAM cucrewm;

- Yo 01.08 peann3oBbIBaTh COCTaBICHHBIN IJIaH;

- Y0 02.08 ucnonbs30BaTh pa3iuyHbie MUGPOBBIE CPEACTBA ISl PEIICHHS MPO(HeCCHOHATBHBIX
3azay;

- Y0 03.01 onpenenats akTyalTbHOCTh HOPMAaTHUBHO-IIPABOBOW JOKYMEHTALIUH B
pohecCHOHATBHOM JIeATETLHOCTH;

- Y0 05.01 rpaMoTHO M3narath CBOM MBICIH U OQOPMIIATH JOKYMEHTHI IO MPOQeccroHalIbHON
TEMaTUKe Ha TOCYJapCTBEHHOM SI3bIKE;

- Y0 02.09 uyurtath, NOHUMATh U HAXOJUTh HEOOXOIMMbIE TEXHHUECKHE TaHHBIC U HHCTPYKIIMH B
PYKOBOJICTBaX B JIIOOOM JOCTYITHOM (hopmarte;

- Y0 09.06 unTaTh, NOHUMATh U HAXOJAUTh HEOOXOIMMBIEC TEXHHUECKHE TaHHBIC U HHCTPYKIIMH B
PYKOBOJICTBAaX B JIIOOOM JIOCTYITHOM (popmare;

- Yo 04.03 a¢pdextuBHO paboTaTth B KOMAH/E,

MarepuajibHoe o0ecrnieueHue:
WHCTPYKLUU JJIsl BBITIOJIHEHUS 3a/1aHuUs

3aganue:

1 Pazpaborats ®CA KoHTYpa peryaupoBaHus pacxo/ia BOAbI B 0ak MPH CIEAYIOUINX
TEXHOJIOTHYECKUX YCIOBUAX: Temmeparypa Boabl okoio 20 °C, naBieHue He npebiaeT 5 6ap = 0,5
MlIla, ntuametp TpyborpoBoaa 65 MMm.

IMopsaok BHINOJTHEHNUSI PAGOTHI:
1 Co3snaTh yepTex.

2 HayepTuTh OOBEKT yIpaBlieHUs
3 Haueptuts TpyOOomIpOoBOA
4  HauepTuTh NpsIMOYTOJIBHUK aBTOMAaTU3AlIUN

5 BLI6paTL CpeACTBA aBTOMATU3AlIUN N HAYCPTUTH UX HA CXCME
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6 PaccraBuTh ITO3UIIMOHHEIE 0003HAYECHUS
7 3anomHUTH creu(UKAINIIO

8 3amoyiHUThH mTaMIl

Xoa pa6oTsi:

1 Coznath uepTex.

Hoswd zoxymenT

Hodwe QoayesTe  Yialinowe
o3

2 = BN D B O 3
opra]

SpanwwT Texoroowdl Croeupdexa.. Coopea Taxeoaoria... Betazs
aoKyMenT chopsa

oK Ormenn Crpasco

T

2 Haueptuth 00beKT ynpasieHus. CTpyKTypHO W300pa3uTh 0ak ¢ BOJOW. YKa3aTh
3aIlOJIHEHHOCTh 0aKa MTPUXOBKO.

3 Haueptuth TpyOoOIpoBOJI. YKa3aTh AUAMETP YCIOBHBINA TPyOOIpoBOa. YKa3aTh 0003HAYCHHE
cpeabl, MpoTeKaroIel o TpyoopoBoaY.

4 Ha‘lepTI/ITL MMpsAMOYT'OJIbHUK aBTOMAaTHU3alluH.
5 BLI6paTL CpeACTBA aBTOMATU3AINH U HAYCPTUTDb UX HA CXCMC. CaMoOCTOSTEIIBHO BBI6paTB
AaTYUK U3MCEPCHU pacXola, yIYUThIBAd 0COOCHHOCTHU TEXHOJIOTHYECKOr0 mnmpounecca. Ecaun HCO6XOI[I/IMO,
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BbIOpaTh npeobpaszoBarenb. BeiOpaTh KoHTpoiep, DBM, HCIOTHUTENBHBIA MEXaHU3M.
6 PaccraBuTh MO3UIIMOHHBIE 0003HAYCHUSI.
7 3anosHUTH crenu(UKauio, COTJIacHO BHIOPAHHBIM CPEJICTBAM aBTOMATH3AINH.
8 3amoysHUTH HmITAMIIL.

®opma npeacTaBiaeHus pe3ybTarTa:
OTtyet o mpoJienaHHoOM padoTe.

Kputepuu omnenku:

—«Omauunoy - meopemuyeckoe CcoOepiHcaHue Kypca O0C80eHO HOIHOCMbIO, 6e3 npobenos,
VMeHUst CcopmMUposamsl, 6ce NpeoyCMOMPEHHblE NPOSPAMMOU  YueOHble 3A0aHUs GblNOJHEHb,
KAyecmeo ux 6blNOJIHEHUsI OYEHEHO BbICOKO.

—«Xopowo» - meopemuueckoe cooepicanue Kypca 0C80€HO NOIHOCMbIO, Oe3 npobenos,
HeKomopvle YMeHUsl ChoOpMUpO8aHvl HEOOCMAMOUHO, 8ce NPeOYCMOMPEHHbIE NPOCPAMMOLL YieOHble
3a0anus 8bINOIHEHbL, HEKOMOopble UObL 3A0AHULL BbINOTHEHBL C OUUOKAMU.

—«Y0osenremeopumenvHoy - meopemuueckoe COOepPHCAHUE KYPCA OCBOEHO UYACUYHO, HO
npobenvl He HOCAM CYWECMEEHHO20 Xapakmepd, HeoOXoOuMvle YMeHUsi pabomuvl ¢ OCB0EHHbIM
MAmepuaiom 8 OCHOBHOM CHOPMUPOBAHDL, DOTLUUHCNBO NPEedyCMOMPEHHBIX NPOSPAMMOU 0OVYeHUs
VUEOHBIX 3A0aHUL BbINOJHEHO, HEKOMOpble U3 BbINOJHEHHBIX 3A0AHUL COOepAHCam OUUOKU.

—«Heydosniemeopumenvroy - meopemuyeckoe cooepiucanue Kypca He 0C80EHO, HeobXooumble
VMeHUsl He COPMUPOBAHDBL, BbINOIHEHHbLE YUeOHble 3a0anusi cooepacam epydovie OuudKuU.
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IIpakTuueckoe 3ansitue Ne§
Pa3zpaboTka QpyHKIIMOHAIBHON CXEMBI aBTOMATH3AIMH MPOCTEHIIIETO KOHTYpa
PEryJIUpOBaHUS TEMIIEPATYPHI
Heab: pazpaboTarh PyHKIIMOHAIBHYIO CXEMY aBTOMAaTHYECKOTO PETYIUPOBAHUS
TEMIIepaTyphI

Boinosinus padorty, Bel Oynere:

ymemp:

-V 1.2.05 opopMIIATE ¥ YUTATH YEPTEIKU CXEM U CIICIIH(PHUKAIII 110 CHICIIHATLHOCTH;

- ¥ 1.3.02 nonp30BaThCsl HOPMATUBHO-TEXHUYECKOW JOKYMEHTAIMEH NP BBIOJIHEHUN U
oopMIICHHN YePTEKENl;

-V 1.4.05 opopmIIATh KOHCTPYKTOPCKYIO Ml TEXHOJIOTHYECKYIO JOKYMEHTAITHIO
nocpenctsoM CAD u CAM cucrew;

- Yo 01.08 peann3oBbIBaTh COCTaBICHHBIN IJIaH;

- Y0 02.08 ucnonb3oBaTh pa3ianyuHble HU(POBBIE CPEACTBA [T PELICHUS
npodecCHoHaANBHBIX 33724,

- Y0 03.01 onpenensith akTyaJlbHOCTh HOPMAaTUBHO-IIPAaBOBOW JOKYMEHTAILIUU B
npohecCHOHANTBHOM IeATETbHOCTH;

- Y0 05.01 rpaMoTHO n3narath CBOM MbBICIH U OPOPMIIATH JOKYMEHTHI IO
npodeccroHalbHOM TeMaTHKe Ha TOCYAaPCTBEHHOM SI3BIKE;

- Y0 02.09 yutaTh, HOHUMATEL U HAXOAUTH HEOOXOIUMbBIE TEXHUUECKHE JAHHBIE U
MHCTPYKIMHU B PYKOBOJCTBAX B JIFOOOM JIOCTYITHOM (popmare;

- Y0 09.06 yutaTh, MIOHUMATEL U HAXOIUTH HEOOXOIMMbIE TEXHUUECKUE TaHHbBIE U
MHCTPYKIMHU B PYKOBOJCTBAX B JIFOOOM JIOCTYITHOM (popmare;

- Yo 04.03 a¢pdexTBHO paboTaTh B KOMAH/E;

MartepuajnbHoe o0ecnieueHue:
WHCTPYKLUU AJIsl BBITIOJIHEHUS 3a/1aHUs

3ananue:

1 PazpaboTtats ®CA KOHTypa peryIupoBaHus TEMIIEPATYPhl paboUyero MpocTpaHCcTBa B
€YU MPU CIACAYIOUINX TEXHOJIOTMYECKUX YCIOBHIX: TEMIIEpaTypa pabouero mpocTpaHcTBa
u3Mensierca B auanazone ot 500 1o 800 °C Temneparypa peryiaupyercs rmojayei raza, 1nameTp
TpybompoBoa raza 150 mm.

ITopsinok BbINOJIHEHHUSI PadOThI:

Co31aTh 4epTeK.

Haveptuth 00BEKT ynpaBieHuUs

Haueptuth TpyOompoBOA

HavepTuTh npsAMOyrojibHUK aBTOMATH3AI[UU

BriOpath cpencTBa aBTOMaTHU3alMy U HAUEPTUTh UX HA CXeMe
PaccTaBuTh NO3UIIMOHHBIE 0003HAYEHHUS

3anoaHUTh crielupUKaIUI0

3anoJIHUTh WITaMIIT

O~NO O WN -

Xox padoThI:

1 Co3znath ueprex.
2 Haueptuth 00beKkT ynpasneHus. CTPyKTypHO H300pa3HuTh IeUb B BUJIE
IPSIMOYTOJIbHUKA.
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3 Haueptuth TpyOONIpoBOI. YKa3aTh AUAMETP YCIOBHBINA TPyOOIIpOBOAa. YKa3aTh
0003HaYCHHE CPEJIbl, MPOTEKAOIIEH TI0 TPYOOIIPOBOTY.

4  HauepTuTh NPAMOYTOJIEHUK aBTOMATH3AIIHH.

5 BsIOpaTh cpeicTBa aBTOMATH3AIMU M HAYEPTUTH UX HA cxeMe. CaMOCTOSATENEHO
BBIOpATh JATYMK U3MEPEHUS TEMIIEPATyPhl, YIUTHIBAast 0COOCHHOCTH TEXHOJIOTUYECKOTO
niporiecca. Ecnu Heobxoaumo, BeIOpath npeoOpa3oBarens. BeiOpars koHTposuiep, 9BM,
WCTIOJTHUTEJIbHBIA MEXaHHU3M.

6 PaccraBuTh MO3UITMOHHBIE 0003HAYCHUSI.

7 3anojaHUTH crienu(UKaILNIo, COTJIacCHO BEIOpaHHBIM CPEJICTBAM aBTOMATU3ALIUU.

8 3amomHWUTH mTAMIIL.

®opmMma npeacTaBiIeHus pe3ybTaTa:
OTtyeT o mpoIenaHHOM padoTe.

Kpurepuu ounenkmu:

—«OmauyHo» - meopemuueckoe cooepIcanue Kypca 0C80eH0 NOJIHOCMbIO, be3 npobenos,
VMeHUsL chopmMuposanvl, 6ce NpedyCMOMpPeHHble NPOSPAMMOU YyieOHble 3A0anusi 8bINOJHEHbL,
Kauecmeo ux 6blNOJIHEeHUs. OYEHEHO 8blCOKO.

—«Xopowoy - meopemuueckoe cooepicanue Kypca 0C80eHO NOIHOCMbIO, be3 npobenos,
HEKomopvle YMeHUs CEOPpMUPO8alsbl HeOOCMAMOYHO, 6Ce NPedyCMOMPEHHble NPOSPAMMOU
YueOHble 3a0aHUs BbINOJHEHDI, HEKOMOopble UObI 3a0AHULL BbINOJHEHbL C OUUUOKAMU.

—«YoosnemeopumenvHo» - meopemuyeckoe COO0epIcanHue Kypca 0C80EHO YACMUYHO, HO
npobenvl He HOCSAM CYUWeCmBeHHO20 Xapakmepd, HeobXxooumvle YMeHUus pabomsl ¢ 0C80EHHbIM
MAMepuaiom 68 OCHOBHOM CHOPMUPOBANbL, OOTLUUHCIMEO NPEeOYCMOMPEHHBIX NPOSPAMMOU
00yueHuss y4eOHbIX 3A0aHULl BbINOJIHEHO, HEKOMOpPble U3 GbINOIHEHHLIX 3A0AHULL COOePHCaAm
OUIUOKU.

—«Heyoosenemeopumenvhoy - meopemuyeckoe cooepicanue Kypca He  O0CBOEHO,
Heobx00uMble yMeHUsL He ChOPpMUPOBAHDI, BbINOJIHEHHbIE YUeOHble 3a0aHus codepacam epyovie
OUIUOKU.
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IIpakTuyeckoe 3ansitue Ne9
Pa3zpaboTka QpyHKIIMOHAIBHON CXEMBI aBTOMATH3AIMH MPOCTEHIIIETO KOHTYpa
PEryJIUpOBaHUS JaBJICHUS
Heanb: pa3pabotaTh GYHKIIMOHATBHYIO CXEMY aBTOMATHYCCKOTO PEryJIMPOBAHUS JIABICHUS

Boinosinus padorty, Bel Oynere:

ymemp:

-V 1.2.05 opopMIIATE ¥ YUTATH YEPTEIKU CXEM U CIICIIH(PHUKAIII 110 CHICIIHATLHOCTH;

- ¥V 1.3.02 nonp30BaThCsl HOPMATUBHO-TEXHUYECKOW JOKYMEHTAIMEN MPU BBIIOJIHEHUN U
0(OopMIICHHN YepPTEXKEi;

-V 1.4.05 opopmIIATh KOHCTPYKTOPCKYIO M TEXHOJIOTHYECKYIO JOKYMEHTAITHIO
nocpencrsoM CAD u CAM cucrew;

- Yo 01.08 peann3oBbIBaTh COCTaBICHHBIN IJIaH;

- Y0 02.08 ucnonb3oBaTh pa3ianyuHble HU(POBBIE CPEACTBA IS PELICHUS
npodecCuoHaNBHBIX 33724,

- Y0 03.01 onpenensith akTyaJlbHOCTh HOPMATUBHO-IIPAaBOBOW JOKYMEHTAIIUU B
npo¢ecCHOHANTBHOM JIeATETbHOCTH;

- Y0 05.01 rpamoTHO n3narath CBOM MBICIH U OPOPMIIATH JOKYMEHTHI 10
npodeccroHabHOM TeMaTHKe Ha TOCYAapCTBEHHOM SI3BIKE;

- Y0 02.09 yutaTh, IOHUMATEL U HAXOAUTH HEOOXOAUMbIE TEXHUUECKHE JAHHBIE U
MHCTPYKIMHU B PYKOBOJCTBAX B JIFOOOM JIOCTYIHOM (popmare;

- Y0 09.06 yntaTh, MIOHUMATEL U HAXOIUTH HEOOXOIMMbIE TEXHUYECKUE JaHHbBIE U
MHCTPYKIMHU B PYKOBOJCTBAX B JIFOOOM JIOCTYITHOM (popmare;

- Yo 04.03 a¢pdextrBHO paboTaTh B KOMAH/E,

MarepuajnbHoe o0ecnieueHue:
WHCTPYKLUU AJIsl BBITIOJIHEHUS 3a/1aHUs

3ananue:

Pazpaborate ®CA KOHTYpa peryaupoBaHus JaBJIeHUs paboUyero MpoCcTpaHCTBA B MEUH
MIPH CIAEAYIOMINX TEXHOJIOTMUECKUX YCIOBUSX: JAaBlieHue pabouero npoctpancTsa B neun 35 Ila,
JaBJICHUE peryaupyeTcs cOpocoM Bo3ayxa U3 neuu, TpyoonpoBo umeet guametp 200 M.

Iopsinok BbINOJHEHHSI PadOThI:

Co31aTh YepTeK.

Haueptuth 00bEKT ynpaBieHuUs

Haueptuth TpyOomnpoBoa

HavepTuTh npsaMOyrojibHUK aBTOMATH3AI[UN

BriOpath cpencTBa aBTOMaTHU3alMy U HAUEPTUTh UX HA CXeMe
PaccTaBuTh NO3UIIMOHHBIE 0003HAYECHUS

3anoaHUTh crielupUKaIUI0

3anoJIHUTh WITaMII

O~NO O WN -

Xoxa padoTbI:

1 Co3znath ueprex.

2 Haueptuth 00bekT ynpasneHus. CTpyKTypHO H300pa3HuTh MeUb B BUJIE
pSIMOYTOJIbHUKA.

3 Hauepruts TpyOOompoBo cOpoca Bo3ayxa. YKa3arh JHaMeTp YCIOBHBIN
TpyOompoBoaa. YKa3aTh 0003HaYECHUE CPEIbl, TPOTEKAIOIIEH MO TPyOOIIPOBO.IY.
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4  HauepTuTh NPSAMOYTOJILHUK aBTOMATH3AIIHH.

5 BsIOpaTh cpeicTBa aBTOMATH3AIMU H HAYEPTUTH UX Ha cxeMe. CaMOCTOSATENEHO
BBIOpATh JATYMK U3MEPEHUS JaBIICHUS, YIUTHIBAasi OCOOCHHOCTH TEXHOJIOTHYECKOTO IpoIiecca.
Ecnu Heo6xoaumo, BeIOpaTh mpeodpaszoBarens. BeiOpaTs KoHTpoiep, DBM, HCTIOTHUTEIBHBIH
MEXaHHU3M.

6 PaccraBuTh MO3UITMOHHBIE 0003HAYCHUSI.

7 3anojaHUTH crienu(UKaILNIo, COTJIacHO BEIOpaHHBIM CPEJICTBAM aBTOMAaTU3ALIUU.

8 3amoyHUTH mITAMIIL.

®opmMma npeacTaBiaeHus pe3ybTaTa:
OtyeT o mpojienaHHOM padoTe.

Kpurepuu ounenkmn:

—«OmauyHo» - meopemuueckoe coo0epIcanue Kypca 0C80eH0 NOJIHOCMbIO, be3 npobenos,
VMeHUsL chopMUuposanvl, 6ce NpedyCMOMpPeHHble NPOCPAMMOU VieOHble 3A0anusi 8bINOJHEHbL,
Kauecmeo ux 8bINOJIHEeHUs. OYEHEHO 8blCOKO.

—«Xopowoy - meopemuueckoe cooepicanue Kypca 0C80eHO NOIHOCMbIO, be3 npobenos,
HEKomopvle YMeHUs CEOpMUPO8albl HEeOOCMAMOYHO, 6Ce NPedyCMOMPEHHble NPOSPAMMOU
YueOHble 3a0aHUsl BbINOJHEHbI, HEKOMOopble UObI 3a0AHULL BbINOIHEHbL C OUUUOKAMU.

—«YoosnemeopumenvHo» - meopemuyueckoe COOepIcaHue Kypca 0C80EHO YACMUYHO, HO
npobenvl He HOCSAM CYWeCmBeHHO20 Xapakmepd, HeoOXooumvle YMeHus pabomsl ¢ 0C80EHHbIM
MAmMepuaiom 8 OCHOBHOM CHOPMUPOBAlbl, OOILUUHCIMEO NPedyCMOMPEHHBIX NPOCPAMMOU
00yueHuss y4eOHbIX 3A0aHULl BbINOJIHEHO, HEKOMOpPble U3 GbINOIHEHHLIX 3A0AHULL COOePHCaAm
OUIUOKU.

—«Heyoosnemeopumenvhoy - meopemuyeckoe cooepicanue Kypca He  O0CBOEHO,
Heobx00uMble YMeHUsL He COPpMUPOBAHDI, BbINOJIHEHHbIE YUeOHble 3a0aHus codepacam epyovie
OUIUOKU.
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IIpakTnueckoe 3ansaTue NelQ
Pa3zpaboTka QpyHKIIMOHAIBHON CXEMBI aBTOMATH3AIMH MPOCTEHIIIETO KOHTYpa
peryiupoBaHusl ypOBHS
Heanb: pa3paborath HYHKIIMOHATBHYIO CXEMY aBTOMATHYECKOTO PEryIMPOBAHUS YPOBHS

Boinosinus padorty, Bel Oynere:

ymemp:

-V 1.2.05 opopMIIATE ¥ YUTATH YEPTEIKU CXEM U CIICIIH(PHUKAIII 110 CHICIIHATLHOCTH;

- ¥V 1.3.02 nonp30BaThCsl HOPMATUBHO-TEXHUYECKOW JOKYMEHTAIMEN MPU BBIIOJIHEHUN U
oopMIICHHN YePTEKEN;

-V 1.4.05 opopmIIATh KOHCTPYKTOPCKYIO M TEXHOJIOTHYECKYIO JOKYMEHTAITHIO
nocpencrsoM CAD u CAM cucrew;

- Yo 01.08 peann3oBbIBaTh COCTaBICHHBIN IJIaH;

- Y0 02.08 ucnonb3oBaTh pa3ianyuHble HU(POBBIE CPEACTBA IS PELICHUS
npodecCuoHaNBHBIX 33724,

- Y0 03.01 onpenensith akTyaJlbHOCTh HOPMaTUBHO-IIPAaBOBOW JOKYMEHTAILIUU B
npo¢ecCHOHANTBHOM JIeATETbHOCTH;

- Y0 05.01 rpamoTHO n3narath CBOM MBICIH U OPOPMIIATH JOKYMEHTHI 10
npodeccroHabHOM TeMaTHKe Ha TOCYAapCTBEHHOM SI3BIKE;

- Y0 02.09 yutaTh, HOHUMATEL U HAXOAUTH HEOOXOIUMbIE TEXHUUECKHUE JAHHEIE U
MHCTPYKIMHU B PYKOBOJCTBAX B JIFOOOM JIOCTYIHOM (popmare;

- Y0 09.06 yntaTh, MIOHUMATEL U HAXOIUTH HEOOXOIMMbIE TEXHUYECKUE JaHHbBIE U
MHCTPYKIMHU B PYKOBOJCTBAX B JIFOOOM JIOCTYITHOM (popmare;

- Yo 04.03 a¢pdextrBHO paboTaTh B KOMAH/E,

MarepuajnbHoe o0ecnieueHue:
WHCTPYKLUU AJIsl BBITIOJIHEHUS 3a/1aHUs

3ananue:

Pazpaborate ®CA KOHTYpa peryaupoBaHus YPOBHsI BOJIBI B OaKe MIPH CIICTYIOIINX
TEXHOJIOTHYECKUX YCIOBUSX: TeMIIEpaTypa BoAbl okoJio 25 °C, maBjieHHE HE MpeBbIIaeT 3 6ap =
0,3 MIla, tuameTp TpyOOIIpOBOIa MMOJAYH U CJIUBA BOJBI 80 MM.

Iopsinok BbINOJIHEHHUS PadOThI:

Co31aTh YepTeK.

Haueptuth 00bEKT ynpaBieHuUs

Haveptuth TpyOOTIPOBOBI MOJAYN U CIIMBA BOJIbI

HavepTuTh npsaMOyrojibHUK aBTOMATH3AI[UN

BriOpath cpencTBa aBTOMaTHU3alMy U HAUEPTUTh UX HA CXeMe
PaccTaBuTh MO3UIIMOHHBIE 0003HAYCHHUS

3anoaHUTh crielupUKaIUI0

3anoJIHUTh WITaMII

O~NO O WN -

Xoxa padoTbI:

1 Co3znath ueprex.

2 Hauepruth 00bekT ynpasneHus. CTpyKTypHO H300pa3uTh Oak ¢ BOJOW. YKa3aTh
3aM0JJHEHHOCTh 0aKa ITPUXOBKOH.

3 Haueptuth TpyOOIIPOBOIBI MOIAYM M CIIMBA BOJBL. YKa3aTh JHAMETP YCIOBHBIH
TpyOompoBoaa. YKa3aTh 0003HaYECHUE CPEIbl, TPOTEKAIOIIEH MO TPyOOIIPOBO.IY.
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4  HauepTuTh NPSAMOYTOJILHUK aBTOMATH3AIIHH.

5 BsIOpaTh cpeicTBa aBTOMATH3AIMU H HAYEPTUTH UX Ha cxeMe. CaMOCTOSATENEHO
BBIOpATh JATYMK U3MEPEHUS YPOBHS, YUUTHIBAsE OCOOCHHOCTH TEXHOJIOTHMYECKOTO MpOLecca.
Ecnu Heo6xoaumo, BEIOpaTh mpeodpaszoBarens. BeiOpaTh KoHTposwiep, 9BM, HCHOIHUTENBHBIN
MEXaHHU3M.

6 PaccraBuTh MO3UITMOHHBIE 0003HAYCHUSI.

7 3anojaHUTH crienu(UKaILNIo, COTJIacHO BEIOpaHHBIM CPEJICTBAM aBTOMAaTU3ALIUU.

8 3amoyHUTH mITAMIIL.

dopma npeacraBJieHus pe3yabTara:

Otuer o npojienanHoi padore.

Kpurtepuu onenkmn:

—«OmauyHo» - meopemuueckoe coo0epIcanue Kypca 0C80eH0 NOJIHOCMbIO, be3 npobenos,
VMeHUsL chopMUuposanvl, 6ce NpedyCMOMpPeHHble NPOCPAMMOU YyieOHble 3A0anusi 8bINOJHEHbL,
Kauecmeo ux 8bINOJIHEeHUs. OYEHEHO 8blCOKO.

—«Xopowoy - meopemuueckoe cooepicanue Kypca 0C80eHO NOIHOCMbIO, be3 npobenos,
HEKomopvle YMeHUs CEOpMUPOBAalbl HeOOCMAMOYHO, 6Ce NPedyCMOMPEHHble NPOSPAMMOU
yueOHble 3a0aHUsl BbINOJHEHbI, HEKOMOopble UObl 3a0AHULL BbINOJIHEHbL C OUUOKAMU.

—«YoosnemeopumenvHo» - meopemuyeckoe COO0epICaHue Kypca 0C80EHO YACMUYHO, HO
npobenvl He HOCSAM CYUWeCmBEeHHO20 Xapakmepd, HeoOXooumbvle YMeHus pabomsl ¢ 0C80EHHbIM
MAmMepuaiom 8 OCHOBHOM CHOPMUPOBAlbL, OOILUUHCIMEO NPedyCMOMPEHHBIX NPOCPAMMOU
00yueHus. y4eOHbIX 3A0aHULl BbINOJIHEHO, HEKOMOpPble U3 GbINOIHEHHLIX 3A0AHULL COOePHCAm
OUIUOKU.

—«Heyoosenemeopumenvhoy - meopemuyeckoe cooepicanue Kypcad He  O0CBOEHO,
Heobx00uMble YMeHUsL He COPpMUPOBAHDI, BbINOJIHEHHbIE YUeOHble 3a0aHus cooepacam epyovie
OUIUOKU.
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IIpakTnueckoe 3ansiTue Nell
@yHKIMOHAIbHAS CXEMa aBTOMATU3aluu 00BEKTa YIIPABICHUS

Leasn: pazpabotaTh GYHKIIMOHATBHYIO CXEMY aBTOMATHU3alUU 00BEKTa YIIPaBICHUS

Boinosinus padorty, Bel Oynere:

yMeThb:

-V 1.2.05 opopMIIATE ¥ YUTATH YEPTEIKU CXEM U CIICIIH(PHUKAIII 110 CHICIIHATLHOCTH;

- ¥V 1.3.02 nonp30BaThCsl HOPMATUBHO-TEXHUYECKOW TOKYMEHTAIMEH NPU BBIIIOJIHEHUN U
oopMIICHHN YePTEKEN;

-V 1.4.05 opopmIIATh KOHCTPYKTOPCKYIO M TEXHOJIOTHYECKYIO JOKYMEHTAITHIO
nocpencrsoM CAD u CAM cucrew;

- Yo 01.08 peann3oBbIBaTh COCTaBICHHBIN IJIaH;

- Y0 02.08 ucnonb3oBarh pa3ianyuHble HU(POBBIE CPEACTBA JUIS PELICHUS
npodecCuoHaNBHBIX 33724,

- Y0 03.01 onpenensith akTyaJlbHOCTh HOPMaTUBHO-IIPAaBOBOW JOKYMEHTAILIUU B
npo¢ecCHOHANTBHOM JIeATETbHOCTH;

- Y0 05.01 rpamoTHO n3narath CBOM MBICIH U OPOPMIIATH JOKYMEHTHI 10
npodeccroHabHOM TeMaTHKe Ha TOCYAapCTBEHHOM SI3BIKE;

- Y0 02.09 yutaTh, IOHUMATEL U HAXOIUTH HEOOXOAMMbIE TEXHUUECKUE TaHHbBIE U
MHCTPYKIMHU B PYKOBOJCTBAX B JIFOOOM JIOCTYIHOM (popmare;

- Y0 09.06 yntaTh, MIOHUMATEL U HAXOIUTH HEOOXOIMMbIE TEXHUYECKUE JaHHbBIE U
MHCTPYKIMHU B PYKOBOJCTBAX B JIFOOOM JIOCTYITHOM (popmare;

- Yo 04.03 a¢pdextrBHO paboTaTth B KOMAH/E,

MarepuajnbHoe o0ecnieueHue:
WHCTPYKLUU AJIsl BBITIOJIHEHUS 3a/1aHUs

3ananue:

Pazpaborate ®CA o0beKkTa yrpaBIeHUs — BOJIOHATPEBATEIS, UCIIOJIB3YS MPAKTHICCKUE
pabots 7-10.

Texnonoruueckue ycinoBus 1js 6aka ¢ BOJOM: TeMiiepaTypa BOJbl B TpyOOIIpoBOIe
nojaun okoJjo 45 °C maieHue B TpyOonpoBoaax He mpesbimaet 2 6ap = 0,2 Mlla, quametp
TpyOoInpoBoia Mogauu U ciuBa Bosl 60 Mmm. HarpeB Bobl B 6ake MPOUCXOAUT 32 CUET
Cckuranus TormBa — raza. B ®CA Heo0X01uMo peryanpoBath:

1) PerynupoBanue TemnepaTypbl BOAbl Ha BBIXOJIE U3 BOJIOHArpeBaTes
2) KonTposs pacxoza rasa, remrepaTypbl BOJAbI Ha BXOJIE

3) PerynupoBanue ypoBHsI BOJIbI B BOJOHArpeBareie

4) KoHnTpons naBneHus B Tpy0onpoBoiax ra3a, noJaud U ClIMBa BOJBI.

IMopsiiok BBINOJIHEHHSI PA0OTHI.

Co31aTh YepTeK.

Haveptuth 00BEKT ynpaBieHus

Haveptuth TpyOOTIPOBO/IBI MOJAUU U CIIMBA BOJbI, TPYOOIIPOBO/I ra3a
Haueptuth npsIMOYTroJIbHUK aBTOMAaTH3aLUN

BriOpath cpencTBa aBTOMaTHU3alMK U HAUEPTHUTh UX Ha CXEMe
PaccTraBuTh MO3UIIMOHHEBIE 0003HAYEHUS

3anoaHUTh CrielupUKAIIUI0

3anoaHATE IITaMIT

O~NOOTE WN B
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Xox padoTsI:

1 Co3parb ueprex.

2 Haueptuth 00beKT ynpanienus. CTpyKTypHO H300pa3uTh 0ak ¢ BOJOU. YKa3aTh
3aIl0JIHEHHOCTh 0aKa MTPUXOBKOM.

3 HaueptuTh TpyOOIIPOBO/IBI OJAUM M CIMBA BOJIBI, TPYOOIIPOBO/ MOIA4H Ta3a.
Yka3arb quamMeTp yCIOBHBIA TPyOOTIpoBOAa. YKa3arh 0003HAYCHHE CPEIb, IPOTEKAIOMICH 110
TPyOOIIPOBOIY.

4  HauepTuTh NPSAMOYTOJIbHUK aBTOMATH3AIIHH.

Kax/ip1if KOHTYp peryiIMpoOBaHUs BHIIIOIHATH OTAEIBHO, Too4epenHo. s kaxkaoro u3
KOHTYPOB BBIOMpATh CPEJICTBA aBTOMATU3AIIMH U HAYEPTUTh UX Ha cxeme. PaccraButh
MO3ULMOHHBIE 0003HAYEHUSI.

5 KoHTyp perynmmpoBaHus TEMIIEpaTyphl BOJBI HA BBIX0I€. BrIOpaTh naTunk
TEeMIIepaTypbl, KOTOPbIN OyeT yCTaHOBJIEH B TPyOOIIPOBOJIE cluBa Bobl. PerynupoBanue
TEeMIepaTypbl OCYIIECTBISIETCS 3a CUET M3MEHEHUsI pacxo/ia MoAa4yy TOTIIHBA.

6 BrIOpaTh ¥ YCTAHOBHUTH AATYHK KOHTPOJIS PACXO/a TOTLIHBA.

7 BbIOpaTh M YCTAaHOBHTH JaTYUK KOHTPOJIS TEMITEPATyPHI BOJBI HA BXOJIE.

8 BrIOpaTh maT4MK ypoBHs BOJBI B Oake. PerynmupoBanue ypoBHs BOJbI B Oak
MIPOUCXOTUT ITyTEM TI0JJaYH M CITMBA BOJIBL.

9  VYcTaHOBHTH JaTYHMKH JUTST KOHTPOJISI JTABJICHUS BO BCEX TPEX TPYOOIIPOBOIAX.

10 3amoyHUTE 00MIYIO CreIU(UKAIINIO, COTIIACHO BEIOPAHHBIM CPEJICTBAM
aBTOMaTH3aIHH.

11 3amoJIHUTPH MITAMIL.

dopma npeacraBJieHus pe3yabTara:

Otuer o nmpoJienanHoi padoTe.

Kpurepumn oueHku:

—«Omauunoy - meopemuueckoe cooepicanue Kypca 0C80eHO NOIHOCHbIO, De3 npobenos,
VMeHUsi cpopmMUposamvl, 8ce NpedyCMOMpeEHHble NPOSPAMMOU yueOHble 3a0aHUsl 6bINOTHEHDL,
KAuecmeo ux 6blNOJIHEHUsI OYEHEHO BbICOKO.

—«Xopowtoy» - meopemuueckoe cooepiicanue Kypca 0C80eHO NOJIHOCMbIO, Oe3 npobenos,
HeKomopvle YMeHUus CEhOpMUPOsansvl HeOOCMAMOYHO, 6ce NpPedyCMOMPEHHble NPOCPAMMOL
yuebOHbvle 3a0aHUs 8bINOTHEHbl, HEKOMOpble UObL 3A0AHULL BbINOJIHEHbL C OUUOKAMU.

—«Y0osr1emeopumenvHoy - meopemuyeckoe cooepitHcanue Kypca OC80€HO HACHMUYHO, HO
npobenvl He HOCAM CYUWeCm8eHHO20 Xapakmepa, Heobxooumbvle YMeHuUss pabomvl ¢ 0C80EHHbIM
MAMepuaiom 6 OCHOBHOM CEOPMUPOBAHDL, OOIBUIUHCIMBO NPEOYCMOMPEHHBIX NPOSPAMMOU
00yUYeHUsL YUeOHbIX 3A0AHUL BbINOJHEHO, HEKOMOPble U3 BbINOIHEHHLIX 3A0AHULL COOepicam
owmuoOKU.

—«HeyoosenemeopumenvHoy - meopemuyeckoe cooepicanue Kypca He O0CBOEHO,
HeobXoo0uMble yMenus He ChoOpMUposanvl, 8bINOIHEHHbIEe YieOHble 3a0anus codepicam epyovie
owmuoOKU.
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IIpakTnueckoe 3ansaTHe Nel2
Onwucanue QyHKIIMOHATBHOW CXEMbI aBTOMATH3AIIMH 00BEKTa YIIPaBICHUS

Iesb: cocTaBuTh onucanue K GyHKIIMOHATIHHON CXeMe aBTOMAaTH3aIlMHi 00bEKTa
yIIpaBICHUS

Boinosinus padorty, Bel Oynere:

ymembs:

-V 1.2.05 opopMIIATE ¥ YUTATH YEPTESIKU CXEM U CIICIH(PHUKAIIII 110 CIICIIHATLHOCTH;

- ¥ 1.3.02 nonp30BaThCsl HOPMATUBHO-TEXHUYECKOW JOKYMEHTAIMEH NP BBIOJIHEHUN U
oopMIICHHN YePTEKENl;

-V 1.4.05 opopmIIATh KOHCTPYKTOPCKYIO Ml TEXHOJIOTHYECKYIO JOKYMEHTAITHIO
nocpenctsoM CAD u CAM cucrew;

- Yo 01.08 peanu3oBbIBaTh COCTaBICHHBIN IJIaH;

- Y0 02.08 ucnonb3oBaTh pa3ianyuHble HU(POBBIE CPEACTBA [T PELICHUS
npodecCHoHaANBHBIX 33724,

- Y0 03.01 onpenensith akTyaJlbHOCTh HOPMAaTUBHO-IIPAaBOBOW JOKYMEHTAILIUU B
npohecCHOHANTBHOM IeATETbHOCTH;

- Y0 05.01 rpamoTHO M3naraTb CBOM MBICIH U 0GOPMIISITH IOKYMEHTHI 110
npodeccroHalbHOM TeMaTHKe Ha TOCYAaPCTBEHHOM SI3BIKE;

- Y0 02.09 yutaTh, IOHUMATL U HAXOIUTH HEOOXOIMMbIE TEXHUUECKUE TaHHbBIE U
MHCTPYKIMHU B PYKOBOJCTBAX B JIFOOOM JIOCTYITHOM (popmare;

- Y0 09.06 yutaTh, HOHUMATEL U HAXOAUTHh HEOOXOIUMbBIE TEXHUUECKHE JAHHBIE U
MHCTPYKIMHU B PYKOBOJCTBAX B JIFOOOM JIOCTYITHOM (popmare;

- Yo 04.03 a¢pdexTBHO paboTaTh B KOMAH/E;

MartepuajnbHoe o0ecnieueHue:
WHCTPYKLUU AJIsl BBITIOJIHEHUS 3a/1aHUs

3ananue:
CocraButh onmucanne k ®CA u3 npakrudeckoit padotsr Nell.

ITopsinok BbINOJIHEHHUSI PadOThI:

1. Buumarenbno uzyuntb ®CA

2. BBINOTHUTH ONMCAHKE MTPOXOXKICHUS CUTHAJIA TIOOUEPETHO TSl KaXI0r0 KOHTYpa,
yKa3bIBas TUI CUTHANA U AaTYUKa aBTOMATHU3allMH, a TAKKE €ro MO3UIHIO.

Xoxa padoTbI:

CocraBuTts onucanne ®CA BogoHarpeBarens U3 npakTuueckoi padotel Nel 1, moms3ysch
npumepom onucanust ®CA perynupoBaHus TeMIIEPaTypbl B METOIUYECKON MEUH:

Cxema aBTOMATHM3allMM KOHTYpa PETYIHUPOBAHUS TEMIIEpaTypbl B METOIMYECKOW MedH
JIIII-10 ITAO «MMK» npencrasiena Ha aucte O.15.02.14.013.KI1.19.C3.

Cxema aBTOMATH3allMM BBITIOJTHSETCS MJIS OINpPEAETCHHs] OCHOBHBIX (PYHKIIMOHATbHBIX
0003HaYeHMI U 3aKa3a 000PYIOBaHHUS.

ABTOMAaTHYECKUI KOHTPOJIb TEMIEPATYpbl B HYJEBBIX 30HAX MEYM OCYIIECTBISETCS C
MIOMOIIbIO YeThIpeX MEePBUYHBIX TEPMOIIEKTpHUeCKHX mpeoOpazoBatenedt tuma TXA-0192,
yCTaHOBJICHHBIX B HIDKHEH HYNeBOM 30He, mo3. la-1, 1a-2, u BepxHeil HyneBo# 30He, Mo3. 2a-1,
2a-2. CurHan c HIDKHEH HYJIEBOW 30HBI TOCTyMaeT Ha H3MEPHUTENbHBIM MpeoOpa3oBaTenhb
Metpan-950MK, no3 16, a curnain ¢ BepxHeit 30HbI — Ha IPe0Opa3oBaTeNIh TAKOTO K€ TUIIA, 103.
26. [lanee curnainsl nepeaarorcs Ha koHtpoiuiep Siemens SIMATIC S7-400, mo3. PMK, a mocrne
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Ha TpOMBIIJIeHHBIH KommbioTep Simatic Rack PC IL 40s, mo3. 9BM, rae onepaTop MOXeT
BUJICTH TEKYIlIee 3HAUCHUE TEMIIEPaTypHI.

N3mepenue temiiepaTypsl B IIEpBOM 30HE €YU OCYILECTBIIAECTCS ABYMs yCTpOMCTBaMU
tuna TIII-0192, mno3. 3a-1, 3a-2. CurHansl ¢ HHUX TMOJAIOTCA HA H3MEPUTEIbHBIN
npeobpazoBarens Merpan-950MK, mo3. 36. /lanee mnpeoOpazoBaHHBIN YHU(DHUIIMPOBAHHBINA
curHan nepenaerca Ha koutposuiep Siemens SIMATIC S7-400, mo3. PMK, rae cpaBHuBaeTcs ¢
CHUTHAJIOM 3amaHus. Ha BBIXOZE M3 PEryasTopa MOXET MOSBUTHCS OJWH W3 TPEX CHTHAJIOB:
ycnoBHBIH «0» — W3MEpeHHBbIE M 33JaHHBIC BEJIMYMHBI PaBHBI, T.€. CHCTEMa HAXOIUTCS B
COCTOSIHUM TIOKOS; YCIOBHBIH «+» - W3MEpeHHas BeluurMHa OOJIbIIEe 3aJaHHOM, TOT/Aa
HEOOXOMMO YMEHBIIUTHh T0J[a4y TOIUIMBA; YCIOBHBIA «-» - U3MEPEHHas BEIMYMHA MEHBIIE
3aJJaHHOM, TOTJa HEOOXOJMMO YBEIWYUThH MMojaady ToruiuBa. CHUTHaJI ¢ KOHTpoJuiepa depes
myckarenb OeCKOHTakTHBIN peBepcuBHBI [IBP-3M, mo3. 3B, momaercs Ha WCIOJHHUTEIHHBIN
mexanu3M MDO0-100/25-0,25, mo3. 3r. MexaHu3M mepeMeniaeT JApPOCCETIbHYI0 3acClIOHKY,
YCTQHOBIIEHHYIO Ha TpPYOONpPOBOJE NPHUPOJHOTO Ta3a, KOTOPBHIA MOJBOMUT Ta3 K TOPEITKaM.
Curnan ¢ MexaHu3Ma 00paTHO MOCTYMAET Ha KOHTPOJUIep Uit (UKCHPOBAHUS TIOJIOKEHUS Bajia
WCTIOJIHUTENIEHOTO MeXaHW3Ma. 3aJaHHO€ 3HAYCHHWE pETyIUpYyeMOW BEIWYMHBI 3a/1aeTCs
OTepaTOpPOM € MOMOIIIbIO MPOMBILIUIEHHOTO KoMmbioTepa Simatic Rack PC IL 40s, no3. DBM.

Jlist OCTampHBIX 30H TE€YH CXeMa aBTOMATHYECKOTO PETYIHPOBAHUS TEMIIEPATypPhI
aHaJIOTUYHA, 000PyIOBaHHE 3aKa3aHO.

Tak ke Ha cxeMe aBTOMAaTH3AIlMH TPEACTABICH KOHTYpP aBTOMATHYECKOTO KOHTPOJIS
pacxojia raza B 30HBI METOAWYECKOW meunm ¢ momoribio auapparmer JJKC 0,6-80, mos. 4a,
KOTOpasl CcO37aeT Tepenaa [aBJieHUs, (QYHKIMOHAIBHO 3aBHUCAIIMKA OT pacxoja rasa,
HU3MEpSEeMOTO MpeoOpa3oBareeM ¢ BCTPOCHHBIM OJIOKOM KOpHeH3BieueHUs Tuna Metpan-100
JJ1-1420, mo3. 46. [Toce curHan mepemaercs Ha koHTposuiep SIMATIC S7-400, no3. PMK u
npoMbIIeHHbIH komnbioTep Simatic Rack PC IL 40s, mo3. 9BM.

TennoBoii npouecc neun MoXKeT yrnpapJIAThCS B PpyYHOM U aBTOMaTHYECKUX pexxumax. Jlis
NEPEKIIOYEHUs] B PYYHOH pPEKUM YIPaBIECHUS OINEpaTOp HAa IPOMBIIIJIEHHOM KOMIBIOTEPE
Simatic Rack PC IL 40s, mo3. DBM, BeiOupaer pexum «P» — pyuHoe ympaBieHue
UCIIOJHUTENBbHBIMU MeXaHu3MaMM. Torjga JIOTHYecKuil curHaj, nepeJaBaeMblii B KOHTPOJUIED,
OJOKHMpYeT paboTy PerynsaTropa NoJ0XKEeHNs: COOTBETCTBYIOIIETO KOHTYpa yIPaBICHHUS.

IIpu BBIOOpE pexuma «A» — aBTOMATUYECKOE YNPaBJIEHUE MPOLECCOM, MEPEKII0YATENb
pexxuma paboThl JOJDKEH HAaXOIUThCS B IOJOXKEHUH «ABTO», TOrJa YyIpaBlIeHUE
OCYILECTBIISAETCS KOHTPOJIJIEPOM.

Pexumbl «A» u «P» Moryr ObITh BBIOpaHBI JUISI KaXJOTO KialaHa HWHIUBUAYalIbHO
NepEeKIIIoYaTeNIeM Ha MPOMBILUIEHHOM Kommbtotepe. 1o kpaiiHelt Mepe oMH UCIOIHUTENIbHBINA
MEXaHU3M JIOJDKEH ObITh BKJIIOYEH B PEXHUM «A» Ui oOecledeHus pexuMa «A» TaHHOTO
KOHTypa perynupoBaHus. OpHako, a1 3(GQEKTUBHOIO YHpPaBICHHUS B pexUMe «A» Bce
UCIIOJHUTEJIbHBIE MEXaHU3MbI B JJAHHOM KOHTYpE PEryJIMpPOBaHMS JIOJDKHBI ObITh BKIIIOUEHBI B
PEKUM «AY.
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Otuer o npoaenaHHoi padoTe.

Kpurtepun onenkmn:

—«OmauyHo» - meopemuueckoe coo0epiucanue Kypca 0C80eHo NOJIHOCMbIo, be3 npobenos,
VMeHUsl chopmMuposanvl, 6ce NpedyCMOMpPeHHble NPOSPAMMOU YVieOHble 3A0anusi 8bINOJHEHbL,
Kauecmeo ux 8bINOJIHEeHUs] OYEHEHO 8blCOKO.

—«Xopowoy - meopemuueckoe cooepicanue Kypca 0C80eHO NOIHOCMbIO, be3 npobenos,
HeKomopvle YMeHUs CEHOPpMUPOBAalbl HEOOCMAMOUYHO, 6Ce NPedyCMOMPEHHble NPOSPAMMOU
VuebOHble 3a0aHUsL BbINOTHEHbl, HEKOMOpble 8UObL 3A0AHULL 8bINOJIHEHbL C OUUOKAMU.

—«YoosnemeopumenvHo» - meopemuueckoe CO0epIUCaAHUue Kypca 0C80EHO YACMUYHO, HO
npobenvl He HOCSAM CYWeCmMBeHHO20 Xapakmepa, Heobxooumvle YMeHus pabomsl ¢ 0C80EHHbIM
MAmMepuaiom 8 OCHOBHOM CHOPMUPOBANbL, OOILUWUHCIMEO NPedyCMOMPEHHbIX NPOCPAMMOU
00yueHuss Y4eOHbIX 3A0aHUL BbINOJIHEHO, HEKOMOpble U3 BGbINOIHEHHLIX 3A0AHULL COOePIHCaAm
OUIUOKU.

—«Heyoosnemeopumenvhoy - meopemuyeckoe cooepiicanue Kypca He  O0CBOEHO,

HeobX00uMble YMeHUsL He CHOPpMUPOBAHDI, BbINOJIHEHHbIE YUeOHble 3a0aHus codepacam epyovie
OwUOKU.
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Tema 2.1. IlpoexTtupoBanue ®CA npousBoacTBeHHOro npomecca B Komnace

IIpakTnyeckoe 3ansaTue Nel3
OyHKIIMOHATBHAS CXeMa aBTOMATU3aIlH arJIOMEPAaLMOHHOTO MTPOU3BOJICTBA
Leasn: pazpadoraTh GyHKIMOHAJIBbHYIO CXeMy AaBTOMATH3ALUH arJI0MepallHOHHOI0
MPOU3BOACTBA

Boinosnus padorty, Bel Oynere:

ymemp:

- ¥V 1.2.05 opopMIIATE ¥ YATATH YEPTEIKU CXEM U CIICIIH(PHUKAIII 110 CHICIIHATLHOCTH;

- ¥ 1.3.02 nonp30BaThCsl HOPMATUBHO-TEXHUYECKOW JOKYMEHTAIMEH MPU BHINOIHEHUH U
oopMIICHHN YePTEKEN;

-V 1.4.05 opopMisTh KOHCTPYKTOPCKYIO U TEXHOJOTHUECKYIO IOKYMEHTAIUIO
nocpenctsom CAD u CAM cucrew;

- Yo 01.08 peann3oBbIBaTh COCTaBICHHBIN IJIaH;

- Y0 02.08 ucnonb3oBaTh pa3ianydHble HU(POBBIE CPEACTBA IS PELICHUS
npodecCHoHaANBHBIX 337124,

- Y0 03.01 onpenensith akTyaJlbHOCTh HOPMaTUBHO-IIPAaBOBOW JOKYMEHTAILIUU B
pohecCHOHATBHOM JIeATETLHOCTH;

- Y0 05.01 rpaMoTHO M3narath CBOM MbICIH U OPOPMIIATH JOKYMEHTHI IO
npodeccrnoHalbHOM TeMaTHKe Ha TOCYAapCTBEHHOM SI3BIKE;

- Yo 02.09 ynTath, HOHUMATh U HAXOJUTh HEOOXOAUMEIE TEXHUYECKHE TaHHbIE U
MHCTPYKIMHU B PYKOBOJCTBAX B JIFOOOM JIOCTYITHOM (popmare;

- Y0 09.06 yntaTh, MIOHUMATEL U HAXOIUTH HEOOXOIMMbIE TEXHUUECKUE TaHHbBIE U
WHCTPYKIIMU B PyKOBOJCTBaX B JIIOOOM JOCTYITHOM (dopmare;

- Yo 04.03 a¢pdextrBHO paboTaTth B KOMAH/E,

MartepuajnbHoe o0ecnieueHue:
WHCTPYKLUU JJIsl BBITIOJIHEHUS 3a/1aHUSI.

3ananue:

PazpaboTars QyHKIIMOHATBHYIO CXEMY aBTOMATU3aI[MH arjioMepallMOHHOTO MPOU3BOJICTBA
JUISl HECKOJIBKMX OCHOBHBIX KOHTYPOB YIPaBJICHHS

Iopsinok BbINOJTHEHHSI PAa0OTHI:

1 U3y4nTh METOAMYECKUE YKA3aHUS

2 Co3naTp yepTex

4HauepTuth CTPYKTYPHO OOBEKT YIPaBIICHUS

5 BBINOMHUTE TOCTPOCHKE KOHTYPOB YIIPABICHUS TEXHOJIOTUYECKUMHU IMapaMeTpaMu

6 Pa3zpaborarh crienuduKanmuio

73anoMHUTH MITAMI

Xoxa padoTbI:

N3yunTh QYHKIIMOHAIBHYIO CXEMY KOHTPOJISL U PEryJIMpOBaHUs MpoLecca arjJoMepatuu.
OyHKIMOHAIBbHAS CXEMa KOHTPOJSIL W PEryJIMpoBaHus IIpoliecca  arjoMepanuu
IIpelyCMaTpUBaeT:
1 u 14 — wusMepeHHe U peryIMpoBaHHE TeMIepaTypbl pabodyero MpPOCTPAHCTBA
3a)KUTaTeIbHOTO TropHa. ['OpH oTamiauBaeTcs CMEIAaHHBIM Ta30M  (KOKCOBBIW+IOMEHHBIN),
Temneparypa B pabodem mpoctpaHctBe jgocturaer 1300 °C. HMHorna 3akuratelbHbId TOpH
pa3buBaeTcsi Ha TpPU 30HBI: 30HA IMPEIBAPUTEIILHOTO HarpeBa, 30HA 3@XKWUraHUS U 30HA
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3aMEJICHHOTO OXJaxzaeHus. Pa3OuBka Ha TPU 30HBI CIIOCOOCTBYET YBEJIWYCHHUIO
MPOU3BOAUTCIIBHOCTU, TaK KakK ACIacT 60H€e MATKUM TeMHepaTyprIfI nepenajg Ha BbIXOAC
32)KUTATENIFHOTO TOpHA, TaK Kak B 30HE 3aMEIJICHHOTO OXJAXKICHHS IOIJEPKUBACTCS
temneparypa 600-800 °C.

2 — U3MCPACTCA HAaBJICHUC OTOIMMUTCIIBHOTO TI'a3a Ha 3aKUTraTeIbHbIN TOpH. Cxemoit
npeaycMaTpuBacTCs aBapI/IfIHaH CUTHaJIM3alus ITPU MMaJCHUKW OaBJICHUWS.

3,4,5 — m3mepsiercs pacxon rasa (3) u Bozmyxa (4). CxemMoit MpeaycCMOTPEHO YITPaBJICHUE
MPOIIECCOM CYKUTaHUS TOIUIMBA C MCTOJIB30BAHUEM CHOCO0a 0OBEMHOTO MPONOPIIMOHUPOBAH S

pacxoda: BEOyIIMH — Tra3, BEIOMBIM — BO3QyX. YNPaBJICHHUE OCYHIECTBISIETCA 3a CYUET
crabunm3anuu ko3 PuIreHTa pacxoia BO3Iyxa.
22 — u3MepsieTcs JaBJICHHWS BEHTUWISTOPHOIO BO3JyXa, HCIOJIB3YEMOTO  JUIs

CKUTAHHUSA OTONHUTENFHOTO Taza. CXeMOW NpenycMaTpUBaeTCsl aBapUiiHAs CUTHAJIM3ALUS TIPH
Ma/ICHUH JTABJICHUSI.

22 — HW3MEpseTCs paspsHKEHUWE B HYJIEBOM BakyyM-kamepe. JlaHHBIA ImapaMmerp
XapakTepU3yeT HavYaJbHYI0 Ta30NpPOHHUIIAEMOCTh CIIOSI  IMUXTHI, 9Ta Ta30MPOHHUIIAEMOCTh
XapaKTepU3yeT BIAKHOCTh IUXTHl M U3MEPSEMBIN TTapaMeTp MOKET HCIIOJIb30BaThCS B CHCTEME
peryaupoBaHUsI BIQKHOCTH ITUXTHI.

9,10 — wu3MepsieTcss pa3peKeHHE H TeMIeparypa B BaKyyM-KamMepe Ha ypOBHE
32)KUTATENIFHOTO TOpHA. DTH TMapaMeTphl XapaKTepu3yIOT Havajao mpoliecca 3aKUTaHusl KOKca B
CIIO€ TITHXTHI.

11,12 — wm3mepsieTcss TeMIepaTypa M pa3pekeHHE B BaKyyM-Kamepax CpemHed dYacTu
JICHTHI, TO €CTh B MECTE HauOOJIbIIIeH KOHICHCAIINH BJIAr, KOTa U3-3a MIePEYBIAKHEHHUS IIMXTHI
ra30MpOHUIIAEMOCTH (TIPONU3BOAUTEIBHOCTD) PE3KO YMEHBIIIACTCSI.

13,25 — wu3MepsieTcsi W PETYIMPYETCS BIAXKHOCTh IIUXTBI, KOTOpas OIpPEIeNseT
ra30MpOHUIIAEMOCTh U MPONU3BOAUTEIEHOCTB.

15,16,17 — u3mMepsieTcs TemmepaTrypa B BaKyyM-Kamepax B pailoHE OKOHYaHHs MpoIecca
CrieKaHUs (aKTUBHBIE JUIMHBI JIEHTHI ), UIsl YIIPABICHUS! CKOPOCTHIO IBUYKEHUS JICHTHI.

18 — u3mepsercs pacxo, a o pacxoy U KOJIMYECTBO (MMPOMHTETPUPOBAB PACcCXO) Ta30B B
00111eM KOJUIEKTOPE.

Pacxon u KOIM4EeCTBO KOCBEHHO XapaKTepU3YIOT BEPTUKAIbHYIO CKOPOCTh CIIEKaHUA H
3TOT HapaMeTp MOXKET TaKKE HCIOJIB30BATHCS IJIS PETYIHMPOBAHUS CKOPOCTH JICHTHI.

19 - usmepsieTcs TemmepaTypa OTXOJSALIMX ra30B Ha BXOJE B MbLICYIOBHUTENb IIUKIIOH,
UCIOJIb3YeMbIH JUI1 OYMCTKH a3o0B.

20,21 — u3MmepsieTcst paspsHKEHHE Ha BXOJE M BBIXOJ€ MbLICyloBUTENS. B pesynbrare
3aCOpEHMsI MbUICYIOBUTENS MOYKET IPOU30MTH €T0 pa3pyllieHue.

22 — u3MepseTcs TemrepaTypa razoB, OTCaChIBa€MbIX Ha BXOJIE€ B ABIMOCOC.

23,24 — w3MepsieTCs pa3peKEHHE HW TeMIeparypa yJalsieMbIX ra30B Ha BXOJE B
JTBIMOBYIO TpYOYy.

25, 26 — u3MepsieTcsl U PErylIupyeTcs pacxoJ]l BOJBI B CMECHUTEIb.
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3aganue 2. IlocTpouTh cXeMy aBTOMATHYECKOTO pErylMpOBaHHS TEMIEpaTypsl pabouero
IIPOCTPaHCTBA 3aKUraTesabpHOro ropHa B Kommace.

1) [TocTpouTh CTPYKTYPHYIO CXEMY PEr'yJIUPOBaHUS

2) [Togo0Opath AaTYMKU U CPEACTBA ABTOMATH3AIUU

3) [TocTpouTh OCHOBHYIO YaCTh CXEMbI aBTOMATH3AIMU U TPSIMOYTOJIbHUK aBTOMAaTH3aIMN
4) CocraBuTh crienu(pHUKaIIIO

5) 3aroIHUTh [ITaMIT

®opma npeacTaBiaeHus pe3ybTarTa:
Otyet o mpoieIaHHOM paboTte

Kputepuu onenkmn:

—«Omauunoy» - meopemuyeckoe cooepiicanue Kypca 0C80eHO NOTHOCMbIO, 6e3 npobenos, yMeHus
cpopmuposansl, 6ce npedycMompeHHbvie NPOSPAMMOU YueOHble 3A0aHUs BbINOJHEHbl, KAYeCmEO UX
8bINOTHEHUSL OYEHEHO BbICOKO.

—«Xopowo» - meopemuueckoe cooepiucanue Kypca O0C80€HO NOIHOCMbIO, 6e3 npobenos,
HeKomopvle YMeHus CEOopMUposansvl HeOOCMAmo4Ho, 6ce Npe0yCMOMPEHHble NPOZPAMMOU yyeOHble
3a0anusl 8bINOIHEHbL, HEKOMOopble UObL 3A0AHULL BbINOTHEHBL C OUUUOKAMU.

—«Y0osnremeopumenvroy - meopemuueckoe cooepicanue Kypca 0C80€HO YaCMU4HO, HO Npobeivl
He HOCAM CYWeCmBeHHO20 Xapakmepda, HeobXooumvle YMeHUsi pabomsl ¢ O0C80EHHbIM MAMEPUATIOM 6
OCHOBHOM CHOpMUPOBAHDL, OONLUUHCINBO NPEdYCMOMPEHHBIX NPOSPAMMOU 00YYeHUs YYeOHbIX 3a0aHUll
BbINOIHEHO, HEKOMOpPble U3 GbINOIHEHHBIX 3A0AHULL COOEPAHCAN OULUOKUL.

—«Heyodosnremeopumenvrho» - meopemuueckoe cooepicanue Kypca He O0CB0€HO, HeobdX0ooumbvle
VMeHUsl He COPpMUPOBAHDBL, BLINOIHEHHbLE YUeOHble 3a0anus cooepicam epydovie OuudKU.
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IIpakTnueckoe 3ansTue Nel4
@yHKIMOHAIbHAS CXEMa aBTOMAaTU3allMU BO3AyXOHArpeBarTes JOMEHHON Ieun

I_[e.m,: pa3pa60TaTL (l)yHKIII/IOHa.]IBHYIO CXEMY aBTOMATHU3ALIUU BO3AyXOHaArpeBarTejas JIOMEHHOH
neun

Boinosnus padorty, Bel Oynere:

ymemby:

- ¥ 1.2.05 opopMIISATh U UUTATh YEPTEIKU CXEM U CTICHUPUKAIIHA 10 CHIEIHATBHOCTH;

- ¥V 1.3.02 nonp30BaThCsl HOPMATUBHO-TEXHUYECKOW JOKYMEHTAIMEH NP BBIIIOJIHEHUN U
oopMIICHHN YePTEKEN;

-V 1.4.05 opopmIIATh KOHCTPYKTOPCKYIO M TEXHOJOTHYIECKYIO TOKyMeHTaIuio mocpeacrsom CAD
u CAM cucrewm;

- Yo 01.08 peann3oBbIBaTh COCTaBICHHBIN IJIaH;

- Y0 02.08 ucnonb3oBarh pa3ianuHble HU(POBBIE CPEACTBA ISl peIIeHHs] TPO(ecCHOHATbHBIX
3azay;

- Y0 03.01 onpenensith akTyaJlbHOCTh HOPMAaTUBHO-IIPAaBOBOW JOKYMEHTAILIUU B
npo¢hecCHOHANTBHOM JIeATETbHOCTH;

- Y0 05.01 rpaMoTHO M3narath CBOM MBICIH U OPOPMIIATH JOKYMEHTHI IO MPOQecCrOHAIbHON
TEMaTHKe Ha TOCYIAPCTBEHHOM SI3BIKE;

- Y0 02.09 uurtarh, NOHUMATh U HAXOJUTh HEOOXOIMMbIE TEXHHUECKHE TaHHBIC U HHCTPYKIIMH B
PYKOBOJICTBaX B JIIOOOM JOCTYITHOM (hopmarte;

- Y0 09.06 untaTh, NOHUMATh U HAXOUTh HEOOXOIUMbBIEC TEXHUYECKUE TAHHBIC U HHCTPYKIINH B
PYKOBOJICTBaX B JIIOOOM JOCTYITHOM (hopmarte;

- Yo 04.03 s¢pdextrBHO paboTaTh B KOMAH/E;

MarepuajibHoe o0ecrnieueHue:
WHCTPYKIUUU JJIs1 BBITOJIHEHUS 3a/1aHUSI.

3aganmue:

Pa3paboTars QyHKIIMOHATBHYIO CXeMY aBTOMATH3aIMH BO3IyXOHATpeBaTe s JOMSHHOW TISUH IS
HECKOJIbKUX OCHOBHBIX KOHTYPOB YIIPABJICHUS

Iopsinok BbINOJIHEHHSI Pa0OTHI:

1M3y4nTh METOAMYCCKUE YKA3AHHS

2Co31aTh 4epTeK

3HauepTuTh CTPYKTYpHO OOBEKT YIIPABICHHUS

4 BBINOJHATH MMOCTPOCHUE KOHTYPOB YIPABJICHUS TEXHOJIOTHYSCKUMH MapaMeTpaMHu

5Pa3paborarh crienugpuKanuio

63amo0JIHATE IITAMII

Xox padoTbI:

1. HSy‘II/ITL YCTpOﬁCTBO BO3yXOHAarpeBareid JTOMEHHOM IeYu
2. HSy‘II/ITL CXEMY aBTOMATU3aluU TCIIJIOBOI'O PEIKHMMaA BO3AYXOHAIrpeBaTCIIA I[OMGHHOI71 IIe4un
3. HOCTpOI/ITL CXEMY aBTOMATUYCCKOTO PCTYIIMPOBAHHUA pacXoda KOKCOBOIO MU IOMCHHOTO

ra3a, CHUIHaJIM3allild [OaBJICHUA B Tp}I6OHpOBOI[aX KOKCOBOI'0O M JOMCHHOI'O Tas3a, pPEryjaupoBaHUA
TEMIICPATYPhI KYIIOJIa BO3YXOHAIrpeBaTCIIsA

JAOMEHHOE ITPOU3BOJACTBO, nosnyueHue pa3iavudHbIX COPTOB UYT'yHA M3 XKEJIE3HBIX PY[ B
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0COOBIX Teyax, Ha3bIBAEMbBIX JOMEHHBIMH I1€4aMH, TOMHAMH.

JIoOMEeHHbIE Me€Yd NpeJHa3HAYEHbl I IOJIydEHUS 4YyryHa H3 Keyle3HOW pyabl. CelpbiMu
MaTepHallaMH JIOMEHHOM TUIaBKU SIBJISIFOTCS TOTLIIMBO, JKEJIE3HBIC U MapraHLeBbIe PYIbl U (IIOC.

TommBoM Ul JOMEHHOM IUIaBKM CIIY’KAT KOKC, IIOJIy4aeMbli M3 KaMeHHOro yrisi. Ero poub
COCTOMT B OO€CIeYeHHH Ipolecca TEIUIOM M BOCCTAaHOBUTEIbHOW »Heprueil. Kpome TOro, kokc
Pa3phIXJISIET CTOJIO IIMXTOBBIX MaTepHAIOB W OOJEryaeT MPOXOXKIACHHWE Ta30BOTO IMOTOKA B IIUXTE
noMeHHOM mneuu. JKenesHble pyAbl BHOCAT B JOMEHHYIO I€4b XHMHUYECKU CBSA3aHHOE C JPYTHMMH
3JIEMEHTaMu Kejle30. BoccranaBiuBasch M HayrjaepoXKHUBasCh B IEUH, JKEJIE€30 MepexoauT B 4yryH. C
MapraHueBoy pyJoi B JOMEHHYIO IIe4b BHOCUTCS MapraHell JUlsl IOJIy4eHUs YyryHa TpeOyeMoro cocrasa.

JloObIBaeMble Ha pyTHHKAX JKEJIE3HBIE PYIBI IPOOST, COPTHUPYIOT, IPH HEOOXOAUMOCTH OO0KUTAIOT
1 00oTramamT, ynauss YacTHYHO MYCTYIO MOPOAY M BpeaHbie mpumecu. [locne ycpenHeHuss Menkue
KEJIe3HbIE PYJbl U PYIHBIM KOHLEHTPAT OKYCKOBBIBAIOT MU MOMOIIM arjoMepanuy WM OKaTbIBAHUS.
[ToaroToBieHHbBIE MUXTOBBIE MATEPUAIIBI B CTPOTOM COOTHOIIEHUH 3arpyKaroT B JOMEHHYIO [1€4b CBEPXY
IIpY MOMOIIM 3aChIITHOTO ammnapara. B HIWKHIOI 4acTh JOMEHHOM Ie4u - TOpH 4epe3 (ypMbl MOAAIOT
HarpeTeli BO3AYyX, CXaTbli BO3JYXOJYBHOM MAaIIMHON WIM >XUIKOE, ra3o00pa3HOe, IbUIEBUIHOE
ToruBO. OCHOBHOHM MPOAYKT JOMEHHOTO MPOM3BOJICTBA - MEPEJENbHBIN YYyT'yH BBIIIYCKAlOT U3 TOpHA
JIOMEHHOM Ie4M Yepe3 YyryHHYIO JIETKY 8 -14 pa3 B CYTKM M HaIpaBJIIOT B CTaJeIIaBUIbHBIE LIEXU IS
nepejiena B cTajlb WM Ha pa3jIMBOYHbIE MAIIMHBI ISl Pa3JIMBKHU B UYIIKU U OTIIPaBKU NOTPEOUTENSIM.

Kpome nepenenpHOro uyryHa, B JOMEHHBIX I€4YaX BBIIUIABJIAIOT JIUTEHHBIA YYT'YH, JTOMEHHBIN
dbeppocununuid, deppoMaprater] U 3epKabHBIA 4yryH. M3 JAuTeiiHOTO 4YyryHa OTJIMBAIOT H3JENHS B
MalIMHOCTpoeHuH. JloMeHHbIe (eppOoCIiaBbl HCHOJIB3YIOT B CTaleIUIaBUIBHOM IIPOM3BOJICTBE IS
PACKHCIIEHHUs CTAJIN U IPUCAJKN COOTBETCTBYIOIIMX JIEMEHTOB.

[Inak B meun oOpasyercs B pe3ynbTare IIIaBIEHUS IMyCTON pynbl, (iroca U 3016l Kokca. [lnak u3
JIOMEHHOM TeYd BBIMYCKAIOT 4yepe3 IIJaKOBble JIETKH (BEpPXHHI IIJaK) M MPHU BHIIYCKE YyryHa uepe3
YyryHHBbIE JIETKM (HIKHMM 11ak). JIOMeHHBI IIak HMCMOJdb3YIOT JUIsi IPOU3BOJICTBA IIEMEHTA,
CTPOUTEILHBIX MTaHelel, OJIOKOB, IIUTAKOBOM BaTHI.

+JloMeHHbIN Ta3, 00pa3yOIIMICS B TMEYM MPU B3aMMOJCUCTBUHM KHCJIOPOJA IAYThS WU IIUXTHI C
YTIEpOAOM KOKCa, IOCIE OYHUCTKH MCIOIB3YIOT KaK METAUIyPrHMYeCKOE TOIUIMBO B JIOMEHHOM H
CMEXKHBIX Liexax. KoJIOImHUKOBYIO IBIIIb HANIPABJIAIOT HA arjio(adpuKy Ui IPOU3BOACTBA arjioMepara.
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Pacnap

8 emanennabusnsvse Janpewuxy Haepemae 3o 1000 —1200°C dymee

neyy TEXHUYecnEd Kucnoped
Ka pasauéoynsie I ioaluad 23 U Mawym
MRS Y2y Topy iz =

JUig CHWXKEHMsI pacxojia JIOPOTOCTOSIIEro Kokca B KauecTBe (M3MYECKOTO0 MCTOYHUKA Teria
WCIIOJNIB3YIOT Topsiuee nyThe. Temmeparypa HarpeBa Bo3ayxa koseonercs 1150-1250 °C. Harpes
BO3/IyXa OCYIIECTBIACTCS B BO3JyXOHarpeBarese (Kaymep).

Kaymiep — 970 TenmiooOMeHHBIH ammapaT pereHepaTUBHOTO TUIIA, TIPEICTABIISIONINN COO0M
BBICOKYIO KaMepy, 3allO0JIHEHHYI0O KHpIUYeM (HacalKoil), YyJI0KEHHOTO MO CHElHaTIbHOU cXeMe,
M03BOJISIIONIEH 00pa3oBaTh BEPTUKAJIbHbIE KaHAIbl CBEPXY JOHU3Y Ul IMPOXOJ]a MPOAYKTOB
cropanusi WiM Bo3ayxa. YacTe paboyero mpocTpaHcTBa 00pazyeT Kamepy rOpeHusl.

BosnyxonarpeBatenp SBISETCS anmaparoM IMEPUOJUYECKOro NEHCTBUS: B OJWH NEepuoja paboThbl
OH HarpeBaeTcs (Hacajka W3 KUpIuuel), B APyroil mepuoj (IyTheBOM) yepe3 Kaymep HpoIyBaeTcs
XOJIOJIHBINM BO3ITyX JJ1sl HarpeBa. Bo3ayx HarpeBaeTcst TOJBKO 3a CUeT KOHBEKTHBHOTO TEIJIOOOMEHa.

—,




Yempoticmeo sozoyxonacpesamens: 1 - koocyx, 2 - knaoka, 3 - kamepa copenusi; 4 - nacaoka, 5 -
paszoenumenvbHas cmena, 6 - 2a308bill KIanaw, 7 - omoeaumenvHulil Kianatm, 8 - noosoo k copenke; 9 -
eopenka, 10 - ovimosoti knanan, 11 - knanau xono00Ho2o oymosi, 12 - nampy6ok mpyb6onposooa
X0100H020 Oymbs, 13 - mpyoonposoo copsauezo oymus, 14 - knanaun eopsiueco oymos, 15 - hymeposka
kynona; 16 - numvsie memaniuueckue noOOHAca0O4Hvle pewemku, 17 - 1umovie MemaniiuiecKue
NOOHACAOOUHbBIE KOJIOHHbL

DYHKYUOHAILHAA CXema PezyIUPOBAHUSA MENI08020 PEHCUMA 8030yXOHAZpesamernell
00MEHHOIl neuu nPeocmasieHa Ha pucyHKe:
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Cxemoil mpeayCMOTPEHO:

1,5 — u3mepeHne aBiIeHUS COOTBETCTBEHHO KOKCOBOTO M JIOMEHHOTO Ta3oB.

CxemMoOll MOpeayCMOTPEHO HaJW4yue aBapUHON CHUTHAIM3ALMKU TPU NAJCHUU JTaBJICHUS KaXKI0TrOo
U3 3TUX ra3oB.

2,4,3 — U3MepSIIOTCS OTACITBHO PACX0abl KOKCOBOTO U IOMEHHOTO T'a30B.

KamopuitHocTh (TEmIOTBOpHAsE CIOCOOHOCTH) CMECH PETYJIHUPYETCsl MO cXxemMe OOBEMHOTO
MPOMOPLIMOHUPOBAHUS HM3MEHEHMEM  pacxojla  KOKCOBOTO  ra3a  KaKk  BBICOKOKAJIOpUIHOM
COCTAaBJIAIOIIEH.

7,6 — u3MepeHHEe U pPEryJupoBaHHME JaBJIEHUS CMEIIAHHOTO ra3a Ha  BO3JyXOHarpeBaTellb.
JlaBneHue perynupyercd HW3MEHEHHEM pacxoja JOMEHHOro rasza Kak Oojblied 1o o0beMmy
COCTaBIISAIOLIEH CMECH.

9,14 — u3mepeHue u peryIupoBaHUE pacxoja CMEIIaHHOTO ra3a Ha KayK/Iblii BO3JyXOHArpeBaTeb.

Tak kak OCHOBHOHM 3a/ayeil B MEpHOJ] HArpeBa SBJISETCS MaKCHUMallbHas aKKyMYJSILMS Teria,
TO pacxoJ CMEIIAHHOTO Ta3a yCTAaHABJIMBACTCS HAa  MaKCUMaJIbHO  BO3MOKHOM  YPOBHE,
OTPaHUYEHHBIM TATOyTHEBHIMU BO3MOKHOCTSIMU arlapara.

Kak mpaBuiio, rnpu mnocieoBaTeabHOM peXUME MOAKIIOYEHHS Ha TyThe HAXOAUTCS OJHH ammnapar,
Ha HarpeBe — JBa WIM TPH, HO BO3MOXKEH IMONApHO MapauleTbHBIH W CMEIIAHHBI pexuM padoT
BO3JIlyXOHarpeBaTeeu.

8 — u3MepeHue JaBiIeHNs BEHTUISITOPHOTO BO3/yXa HA TOPEJIKY.

[IpenycmoTpeHa aBapuiiHas CUTHANW3alWs NPU TaJICHUU JaBIICHUS.

10 — u3MepeHue 1aBICHUS TOPAYETO AYThS.

12,11 — u3MmepeHue U peryIupoBaHHE TEMIEpPaTypbl KyIoJja BO3AyXOHArpeBaTels.

Kak mnpaBuio, 3T0 Temmeparypa NOAJIEPKUBAETCA Ha MPEAECTbHOM MPOEKTHO JIOMYCTUMOM
3HAYECHHH.

Nmeercs cnenuduyeckas 0COOEHHOCTh CXEMbl DPETYIHPOBAHUS TEMIEPATyphl: pEryIHpOBaHUE
OCYIIECTBJISIETCS Ha MpaBOMl HUCXOJAUIEH BETBM CTAaTUYECKOM XapaKTepUCTUKU. To ecTb it
MOBBIIICHUS] TEMIIEpaTypbl JaeTcsd KOMaHJa Ha YMEHBUIEHUE pacxoja BO3AyXa; s  CHI)KEHHS
TeMIepaTypbl — KOMaHJa Ha yBEJIMYEHHUE Pacxojia BO3/1yXa.
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VBenuueHue pacxojia BO3AyXa IIyTeM pa30aBlICHHMS MPOAYKTOB CTOPaHHS YBEIHMUUBAET UX
0o0BbeM U BO3paCTaeT CKOPOCTh MPOAYKTOB CrOpPaHMS B KaHaJlIaX, TEM CaMbIM HWHTCHCUQUIMPYS
KOHBEKTUBHBIH TEIII000MeH, U HacaaKa JyqIle IMPOTrpeBaeTCs 1O BBICOTE.

13,15 — u3mepsercs Temmeparypa IbIMa H pa3peKeHHE Ha BXOJE B ABIMOBYIO TPYOY.

16 — u3Mmepenue TemmepaTypsl AbIMa B TOJHACAIOYHOM IMpocTpaHcTBe. Hacaaka u3 kupruya
B HIDKHEH YacTH ONMPACTCS Ha YyryHHbIE KOJIOHHBI M TIOTOMY JUIi OOECIEUYeHHUS TEePMUYECKOMH
IIPOYHOCTU KOJIOHH HEAOIYCTUMO IIpeBbIlLIEHUE Temmeparypsl JpiMa Oosee 400-450 °C.

®opma npeacTaBiaeHus pe3ybTarTa:
Otyet o mpoieIaHHOM paboTte

Kputepuu onenkmn:

—«Omauunoy» - meopemuyeckoe cooepiicanue Kypca 0C80eHO NOTHOCMbIO, 6e3 npobenos, yMeHus
cpopmuposansl, 6ce npedycMompeHHbvie NPOSPAMMOU YueOHble 3A0aHUs BbINOJHEHbl, KAYeCmEO UX
8bINOTHEHUSL OYEHEHO BbICOKO.

—«Xopowo» - meopemuueckoe cooepiucanue Kypca O0C80€HO NOIHOCMbIO, 6e3 npobenos,
HeKomopvle YMeHus CEOopMUposansvl HeOOCMAmo4Ho, 6ce Npe0yCMOMPEHHble NPOZPAMMOU yyeOHble
3a0anusl 8bINOIHEHbL, HEKOMOopble UObL 3A0AHULL BbINOTHEHBL C OUUUOKAMU.

—«Y0osnremeopumenvroy - meopemuueckoe cooepicanue Kypca 0C80€HO YaCMU4HO, HO Npobeivl
He HOCAM CYWeCmBeHHO20 Xapakmepda, HeobXooumvle YMeHUsi pabomsl ¢ O0C80EHHbIM MAMEPUATIOM 6
OCHOBHOM CHOpMUPOBAHDL, OONLUUHCINBO NPEdYCMOMPEHHBIX NPOSPAMMOU 00YYeHUs YYeOHbIX 3a0aHUll
BbINOIHEHO, HEKOMOpPble U3 GbINOIHEHHBIX 3A0AHULL COOEPAHCAN OULUOKUL.

—«Heyodosnremeopumenvhoy - meopemuueckoe cooepiicanue Kypca He OCB0€HO, HeoOX0oumbvle
VMeHUsl He COPpMUPOBAHDBL, BLINOIHEHHbLE YUeOHble 3a0anus cooepicam epydovie OuudKU.
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IIpakTnuyeckoe 3ansitue Nels
®yHKuMOHaNbHAs cxema apromaTuzanuu JCII

I_[e.m,: pa3pa60TaTL (l)yHKIII/IOHa.]IBHyIO CXEMY aBTOMATU3aAllUH )Iyl"OB()ﬁ cTajlelJIaBIIIbHOM
ne4un

Boinosnus padorty, Bel Oynere:

ymembs:

- ¥ 1.2.05 opopMIISITh U UUTATh YEPTEKHU CXEM U CIICHUPHUKAIHIA 10 CHIEIIHATBHOCTH;

- ¥V 1.3.02 nonp30BaThCsl HOPMATUBHO-TEXHUYECKOW JOKYMEHTAIMEH NP BBIIIOJIHEHUN U
oopMIICHHN YePTEKEH;

-V 1.4.05 opopMiIsiTh KOHCTPYKTOPCKYIO U TEXHOJIOTHYECKYIO TJOKyMEHTaluio nocpencrsom CAD
u CAM cucrem;

- Yo 01.08 peann3oBbIBaTh COCTaBICHHBIN IJIaH;

- Y0 02.08 ucnonb3oBarh pa3ianuHble HU(POBBIE CPEACTBA ISl peIIeHHs] TPO(ecCHnOHATbHBIX
3azay;

- Y0 03.01 onpenensith akTyaJlbHOCTh HOPMATUBHO-IIPAaBOBOW JOKYMEHTAIIMH B
pohecCHOHANTBHOM JIeATeTLHOCTH;

- Y0 05.01 rpaMoTHO M3narath CBOM MBICIH U OQPOPMIIATH JOKYMEHTHI IO MPOQeccroHalIbHON
TEMaTUKe Ha TOCYIapCTBEHHOM SI3BIKE;

- Y0 02.09 uurtath, NOHUMATh U HAXOJUTh HEOOXOIMMbIE TEXHHUECKHE TaHHBIC U HHCTPYKIIMH B
PYKOBOJICTBAaX B JIIOOOM JIOCTYITHOM (hopmare;

- Y0 09.06 untath, NOHUMATh U HAXOJUTh HEOOXOIMMBIE TEXHHUECKHE TaHHBIC U UHCTPYKIIMH B
PYKOBOJICTBaX B JIIOOOM JOCTYIHOM (hopmare;

- Yo 04.03 s¢pdexTrBHO paboTaTh B KOMAH/E,

MarepuajibHoe o0ecrnieueHue:
WHCTPYKIUUU JJIsl BBITIOJIHEHUS 3a/1aHUSI.

3aganmue:

PazpaboTars QyHKIMOHATBHYIO cxeMy aBTromMaru3armu JICIT 11 HeCKOJIBKMX OCHOBHBIX KOHTYPOB
yIIPaBJICHUS

Iopsinok BbINOJIHEHHSI Pa0OTHI:

1M3y4nTh METOAMYCCKUE YKA3AHHS

2Co31aTh 4epTeK

3HauepTuTh CTPYKTYpHO OOBEKT YIIPaBICHHUS

4 BBINIOJHUTD IOCTPOCHHUE KOHTYPOB YIIPABJICHHUS TEXHOJIOTMUESCKUMH MapaMeTpaMu

5Pa3paborarh crienugpuKanuio

63amo0JIHATE IITAMII

Xox padoTbI:

1. N3yuuTh ycTpONCTBO QYroBO#l CTAJICINIABUIILHOM MeUn

2. N3yunts cxemy aBromatusanuu JJCI1

3. ITocTpouTh cXxeMy aBTOMATHYECKOI'O pErYJIMpPOBaHUS JJsl HECKOJIBKMX BBIOpaHHBIX
KOHTYPOB PEryJIUpOBaHUs U KOHTPOJIA.

4. BriOpath cpescTBa aBTOMaTH3aIMU, 3aTI0JHUTh CTICLU(PHKAIINIO

S. 3aroIHUT HITaMII
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Cxemoil mpeayCMOTPEHO:

1 — KOHTpOJIb YpPOBHS CBITyYHMX MATEPHUATOB: W3BECTH, PACKUCIUTENCH W JETUPYIOIINX
N00aBOK B OCHOBHBIX PE3EPBHBIX U PACXOJHBIX OyHKEpax.

OOBIYHO  KOHTPOJb  OCYLIECTBIISIETCS  IMO3ULIMOHHBIMU JaTYMKaMH, KOTOpble (UKCHPYIOT
MaKCUMAaJbHBI M MHHUMAaJIbHBIA YPOBHU MaTepHalioB B OyHKEpax.

2 — KOHTPOJIb YPOBHS W HalW4usl Marepuaia (Beca) B 3arpy304YHOM OyHKepe sl IOoJa4yu
Marepuana yepe3 3arpy3ounsiil tok B JICII. B kadecTBe paTuvika HCMOJIB3YIOTCA TEH30METPHUECKHUE
npeoOpas3oBareny. 3arpy304YHbIii JIIOK OOBIYHO 3aKPBIT, MPH OTKPHITHUM JIIOKA BKJIIOYAETCS a30THAs
3aBeca.

3 — u3MepseTcs Bec IUIaKoOOpa3yroIIuX, HW3BECTH, PYAbl B PACXOJHBIX OyHKEpax IpH IMojadye
UX B 3arpy304Hble EMKOCTH. B KauecTBe 1aTUMKOB Beca MCIOJIB3YIOTCS TEH30METPUUECKHE YCTPOMCTBA,
KOTOpbIE YCTaHABIMBAIOTCA Ha CHEIMABHBIX OMOpax 1noj OyHkepamu (M0 TpH Ha KaxAblil OyHKep).

4 — vympaBieHue J03aTopamMH Ul MOJAa4d  HYKHOTO  CBIIy4ero marepuaia B Tedb B
oTnpeesieHHbIE IEPUOIbI TJIABKH.

5 — YCTpOMCTBO U1l IOJ]auu ONpeAeICHHOW MacChl MaTepuasa B Ieyb.

Kak mnpaBuno, B JICIl wucnonb3yroTcs WHAMBHUIYaJlbHBIE CXEMbl YIPAaBJICHUS JO3UPOBAHUEM
Matepuana. [logaua wmarepuasioB U3  pacXOAHBIX OYHKEpOB B 3arpy30uHble OCYIIECTBISETCS
JEHTOYHBIMU TPAHCIIOPTEPaMH, YIPABICHUE KOTOPHIMH COJIOKHPOBAHO C YIPaBICHHEM MUTATEISIMHU
JUIA  KaXJIOTO KOMIIOHEHTa 110 CcXeMme: BBIOOp pacXoJHOTO OyHKepa — BKIIOYEHHE MUTATENs C
KOHTpPOJIEM OTOMPAEMOro Beca — BKIIIOUEHHUE JIGHTOYHOTO TpaHCIopTepa AJsl IEpeIBUKEHUS MaTepualia B
3arpy304HbIil OyHKep. PacxoIHbIX OYHKEPOB MHOTO, 3arpy304YHBIi OyHKEp TOJIBKO OJIUH.

6 — u3MepeHue TeMIepaTypbl OTHEYIIOPHON KIIAaJKd B paliOHE FOpeHHs AYr Kaxaou (asbl.

Jlnsg  3amuThl  OTHEYNOPHOW KJIQJAKH OT TMeperpeBa B palloHE TOpEHUs Oyr yCTaHABIMBAIOTCS
BOJIOOXJIQKTAEMbI€ TTAHEH.

7 — wu3MepseTcs TemrepaTypa >KUIKOTO MeTalula ¢ TOMOIIbI0 CTAllMOHAPHO YCTAaHOBJIEHHOM
TEepMOIIapbl OJHUM M3 PACCMOTPEHHBIX PaHEee METOJIOB.

Kpome nanHoro merona, uaMepeHHE TEMIEpaTypbl MeTalula B KOHIIE paCIUIaBICHUS M TeEpen
BBIITYCKOM MeTalljla OCYIIECTBISIETCS TepMOTIapaMu OTPYKEeHHUs (PYIHBIM 3aMEpPOM).
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8 — wu3MepeHHEe C TIOMOILIBIO TEH30METPUUYECKUX YCTPOMCTB OOIIEH Macchl Meyd, IjiaKa |
MeTtaia. Takoll MeToJ H3MEpeHUs IO03BOJIIET KOHTPOJIMPOBATH MAcCy MEPBUYHOIO ILIAKA, KOTOPBII
yIalseTcs U3 e («CKauMBaEeTCs») MO PacIIaBICHUH IIUXTHI.

9 — u3MepsieTcss M PETUCTPUPYETCS TEMIIepaTypa OXJIaXJAIOUIeH BOJBI, HCHOIB3YEeMOW JUIS
OXJKICHUS MpoayBouHON Gypmbl (matank TCM). Jlns wHTEHCH(UKAMA OKUCIHUTEIBHBIX IPOIECCOB
B JICII meTasni nocne paciiaBjaeHUs IUXThI IPOIYyBAETCSI KUCIOPOIOM.

JACII-180 OAO MMK n0onojgHUTENbHO CHAO0XKEHBI Ta30KUCIOPOJAHBIMU TOPEIKaMU-PpypMaMH.
Yepes HUX MOKHO NOJIaTh B IIEUb a3, CKUTast KOTOPbIM, MOKHO 00ECIeUnTh IUIaBKy MeTallia.

10 — m3mepsieTcs Temreparypa BOJbI, MCIOJIB3YEMOU Ui OXJIaXACHUS CBOJAa W aMOpasyp Uit
BBOJIa OJJIEKTPOJOB B TM€Yb U OJHOBPEMEHHO TEMIEPATyphl BOIbI, UCIOJIB3YEMOU JUISl OXJIaKICHUS
ra300TBOJSILEro NaTpyOKa JUisi 0TBOJA IJIABUIIBHBIX T'a30B U3 ME€YH.

JUid  KaxJ0ro U3 Ha3BaHHBIX JJ€MEHTOB (3-4 faTyMka) UCHOJB3YIOTCS HHIUBUIYaJIbHbIE
TaTYUKUA U1 KOHTPOJISI CUCTEM OXJIaKJeHUs (71 MpeAoTBpallleHUs BbIaleHus coJiell B maTpyoKax).

11 — u3mepsieTcs TemmepaTypa OXJaXJarolled BOAbI Ha CIMBE M3 KaxJ0M BOJOOXJIAXJaeMOM
IIAaHEIM, YCTAHOBJIEHHOM B paliOHE rOpeHus Ayr. B kadecTBe NaTYMKOB HCIOJIB3YKOTCS TEPMOMETPHI
compotuBiieHus. Bce Temmeparypel BOABI Ha CIMBE KaXJ0OTO d3JIEMEHTa MPOTOKOJIUPYIOTCS
(pukcupyroTcsl) cucTeMOM LEHTPATU30BAHHOTO KOHTPOJIS U 3aHOCATCS B 0a3y TaHHBIX.

12 — u3mepsiercs Temreparypa kinanaku gauma J{CI1 B paliore ropeHus Jayr Kaxaon (hasbl.

13 — m3mepsieTcss TemrmepaTrypa OXJIaXAAIOUIeH BOJBI, UCTIOIB3YEMOW Ha OXJIAXKICHHE 2JIEMEHTOB
HIKHEro cTpoeHus neuu. [lo pazHocTn TemmepaTyp Ha BXOJ€ M BBIXOJE KaKIOTO OXJIaXIaeMOIo
3JIEMEHTa MOYKHO CYAUTh 00 HMHTEHCHBHOCTH OXJIAJIUTENS M COOTBETCTBEHHO PErylHpOBaTh PACXO]
OXJIAXKIAIOIIEN BOJEI.

14 — perynupoBaHH€e pacxo/ia OXJIAKIAONIEH BOIbI. AHAJIOTHYHO C 3TOM JK€ IENBI0 HM3MEPSIETCS
TeMmIepaTrypa OXJaXJarolled BOAbI HAa BXoJe i »nemMeHToB BepxHed uactu JICIL Bwmecto
TEMIIepaTypbl MOXHO HCIOJIb30BaTh JATUYUKH JIABICHHUS.

15, 16 — um3MepsieTcss pacxo]l OXJIAKIAIOMIEH BOJBI HA AJIEMEHTHI HUKHETO W BEPXHEr0 YPOBHS
eyu.

17, 177 — perynupyercsd pacxoJ OXJaKIAIOMIEd BOAbI HA BJIEMEHTBhI BEPXHETO M HUKHETO
CTpOEHUS MEUH.
18, 19 — wusmepsieTcss MW PETYIUPYETCS TIOJIOKEHHUE TPOIYBOYHON KHUCIOPOJHOH (ypMBbI

OTHOCHTEIIFHO JKUKOW BaHHBI MeTaula. B KauecTBe JarTyvka MEPBHYHOTO TIOJOKECHHUS IPOTYyBOYHOM
(GypMBI UCTIOJB3YETCSI aHAIOTHYHO JUIS KOHBEPTEPHOTO MPOM3BOJICTBA) UMITYJIbCHBIA TPaHC(HOPMATOP.
PerynmupoBanue TOJOXKEHUS TPOJAYBOYHOH (YpMBI OCYIIECTBISICTCS IO HW3BECTHBIM  CXEMaM.
PanmoHanbHBIM NIOJI0KEHHEM (YPMBI SIBIIIETCSI €€ PACIIOJIOKECHUE Ha TPAHHUIIC IIIJIaK-MeTall.

20, 25 — wu3MepsieTcs JaBJICHHE KHCIOPOJa Ha MPOJIYBOYHYIO (DypMy. DTOT TEXHOJOTHYECKUI
mapamMeTp O4YEHb BaXXCH IIPU HCIOJIB30BAHUM KHHETHYECKOW OSHEPrHMH CTPYH KHCIOpOAa IS
nepeMelvBanus BaHHBL. KpoMe TOro, naBieHHE KHCIOPOJIA UCIOJNB3YETCS B CUCTEME aBapUHHOM
OTCEYKH TpPU HAPYIICHUH TEXHOJIOTUYECKOTO PEKUMA.

YuuTbIBasg, 4YTO KHUCIOPOJ SBISETCS JOPOTOCTOAIIMM MPOIYKTOM, H3MEpsieMOe  JaBJICHHE
UCTIONB3YeTCsS JUIsl KOPPEKIMH JIEHCTBUTEIBHOTO PAcX0Jia MO JIABJICHUIO KHCIOPOAa U ATOT Hapamerp
SIBIISIETCS XO3PACUCTHBIM.

21 — u3MepseTrcs W pETUCTpUpYETCs  TemIepaTypa  KHCIOpOJa, IOJaBaeMoOro Ha
ra3oKUCIOPOHbIe (YypMBL. OTOT HUMIYJIbC HCIONB3YETCS TaKKe A KOPPEKLUHUHU pacxoja 1o
TeMIieparype.

22 — u3MepsieTcss M PETUCTPUPYETCs pacxoj KHUCIopoJa Ha MpoAyBouHyo ¢ypmy. B Hauane
OKHUCJIUTEIIBHOTO TEPUOJ IUIABKM KHCJIOPOJ SABJIIETCS OCHOBHBIM HMCTOYHMKOM TEIUIa, 3a CYET
9K30TEPMHUUYECKUX pEaKLUi OKUCICHMs NpPUMECEN paciulaBa MeTaia. B 3TOT mepuon aneKkTpudeckas
MOII[HOCTh, MOJIBOJMMAs K Meuu, 3HauuTenbHO (Ha 60-70%) yMeHblIaeTcss MO  CpPaBHEHUIO C
MaKCHMaJIbHOM MOIIHOCTBIO IIEPHO/IA PACIIIABIICHUS.
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23 — wu3MepsieTcsT M PETUCTPHUPYETCS KOJIMYECTBO Kucioponaa, nmogaBaemoe B JICII B mepuon
mwiaBku. KommuectBo kucnopona, noganHoro B JICII, ucnosb3yeTcs Uit POTHO3UPYIOIIUX PacUueTOB
CoJepKaHMs YIIepoja B pacIUlaBlIeHHOM Metamie. Ilo  KoinMyecTBy — KHCIOpOAa  BO3MOKHO
MPEeKpalleHUe MPOJAYBKA METaJlla W TEepexoJ K Mepuoay paguHHpOBaHUS (K BOCCTAHOBUTECILHOMY
MEPUOY).

24 — perynmupyercs pacxoJl KUCJIOPOJa Ha MPOAYBOYHBIE (DYpMBI M Ta30KUCIOPOIHBIC (PYPMEI.
PerynupoBanue OCYIIECTBIISICTCS 110 MPOMOPHHOHAILHO-UHTETPATLHOMY 3aKOHY C HCITOJIb30BAaHHEM

KOHTpOJIIepa.
25 — aBapuiiHast OTCEUYKa KHCIOPOIa.
26 — oTcedyka KHUCIIOpPOJAa  OCYIICCTBIISCTCS  OBICTPOXOIHBIMH HCIIOJIHUTSIBHBIMU WU
IMHEBMAaTUYCCKUMU HJIM TUAPABINYCCKHUMU HUCIIOJIHUTCIIbHBIMU MEXaHU3MaMU.
27 — wu3MepseTCsl HANpsHKCHHE THTaHUS KaXAOTO SJEKTPOJa C HU3KOW CTOPOHBI HMEYHOTO

TpaHcpopmaTopa. [lapamerp ucnonb3yercs B CXeMe€ perylupoBaHUs

SHEPreTUUECKOro peKuMa B Kax 101 (a3e MUTAIOIIEr0 HAlPSKEHHUS.

Jlis u3MepeHus HanpsDKeHHsS W TalbBaHWYECKOTO pasJieNieHHs Liereld MUTaHusT U KOHTPOJIS
HCIOJIb3YIOTCS M3MEpHUTeNbHbIe TpaHchopmaTopsl Hanpskenus MU TH.

28 — wm3MepsieTcs M PETUCTPUPYETCS BeNMYMHA pabodero TOKa B KaXIOoW (asze IMeYHOro
TpaHcpopmaTopa. Bennunna pabouero Toka B Kaxa0d (a3e npu BBIOPAHHOM CTYNEHHW HANpPSKEHUS
MUTAaHUS 3aBUCUT OT JJIMHBI AYTU. YTIpaBieHHE BEIMUYMHON paboyero TOKa OCYIIECTBIAETCS MyTeM
MepeMeleHus: dIeKTpoaa (M3MEHEeHHs UIMHBI Ayru). s rajibBaHMYECKOTO pa3JieNieHHs CHIJIOBBIX
Huenei M U3MEpUTETbHBIX KaHAJIOB CXEMBbl YIPaBICHUS MPUMEHSIOTCS TOKOBbIE TpaHcpopmartopsl TT
(xaTymku Porosckoro).

29 — KOHTpOJHpYETCS TIOJOXKEHHE KaXKIOrO  AJIEKTPOJa OTHOCHUTEIFHO ONPEACTICHHOTO
¢bukcupoBaHHOTO YpoBHA. B mpomecce 5IeKTPOMIaBKH DJEKTPOJbl IMOCTENEHHO CropalT U
paspymatorcs. [losToMy 3a MOJIO)KEHHEM BIIEKTpOJoJAepkKaTeNiell YCTaHOBJIEH JKECTKUH KOHTPOJIb
KpallHUX TOJIOKEHUN, OrpPaHUYECHHBIX KOHIEBBIMU BBIKIIOYATEIISIMHU.

30 — ympaBieHHE TEPEeMEIICHHEM KaKJAO0ro JJEKTpoaa. OTO HEOOXOJAMMO Ui YIPaBJICHHS
MTOJIBOJAMMOMN AJIEKTPUYECKON MOIIHOCTBIO Ui BBIOpaHHOW CTymeHW HampspbkeHus. Ilepemerenue
ANIEKTPO/Ia Ha COBPEMEHHBIX T[eYax OCYIIECTBIAETCS C TOMOIIbI0 PEEYHBIX MEXaHHW3MOB WM
TUIPaBINYECKUMU CUCTEMaMH.

B mpomecce mmaBku, 0COOEHHO B TMEpUOJ pAaCIUIaBICHUSA, AYT'H TOpAT HeycTolumBo. Jlis
JUKBUJIAUU OOpPBIBOB JYTM U TEXHOJOTHYECKMX KOPOTKUX 3aMbIKaHMM CKOPOCTh IepeMelleHus
JIEKTPOJIa JOJDKHA OBITh J0CTaTOYHO Oouibinoi (aBroMatuueckuii pesxkum 80-120 MM/MUH, pydHOI
pexuM — 10 300 MM/MUH).

31 —  KOHTpoiHMpyeTcs  TeKyllee  IOJOXKEHHEe  IMepeKovareneil CcTylneHed MedyHOro
TpaHcopmaTopa.
32 — ympaBiueHME TOJIOKEHHWEM  MEepeKtouaTesis  CTyNeHeW Ne4YHOro TpaHchopMaropa.

VYrpaBieHue OCYIIECTBISETCS MUCTAHIIMOHHO HJIM aBTOMAaTHYECKH B 3aBUCHMOCTH OT OTIPEACITHTEINSI
CTaJMil WJIM TIEPUOJIA TJIABKH.

B TexHonormueckue = MEpPHOABl  IUIABKK  YIPABJIICHUE MEPEKIoYaTesieM  CTYICHEU
OCYIIECTBIISICTCS B 3aBUCHUMOCTH OT TEMIIEPATYpPHOTO PEKHMA.

33 — u3MepsieTcsi HAMpPsDKEHHE, TOJBOJUMOE K IEYHOMY TpaHC(HOPMATOpy C BHICOKOW CTOPOHBI
(6onee 10xBT).

34 — u3MepsieTcsl BENMYMHA TOKA IMEYHOTO TpaHChopMmaropa B KaKIOH dase.

35 — xoHTponMpyetcs xumuueckui coctaB Metaia B JICII. KonTpoas ocymiectBisieTcss otbopom
nmpo0 M XHMHUYECKUM aHAIM30M ITUX MPOO. DTO CBSA3aHO C OMPENEICHHBIMH TpyAHOCTSAMU. [loaTomy
pa3paboTaHbl HECKOJIBKO METOJIOB HETPEPHIBHOTO KOHTPOJISl COCTaBa MeTallja.

36 — KOHTpOJUpYyeTCs METOJ0M OTOOpa Mpod cOCTaB MEPBHYHOTO IM(OCIE OKUCIUTEIHLHOTO
neproja) W BTOPUYHOTO (KOHEYHOTO) IIJIaka, KOTOPBIA oOecreunBaeT TpeOyemblil mpoliecc
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nedochoparyu u gecynbdapaiuu.

37 — KOHTPONHPYETCS XUMHYECKHW COCTaB MeTajlla C HCIOJIb30BAaHUEM COBPEMEHHBIX
TEXHUYCCKUX CPE/ICTB.

JIns  yckopeHHsl TIpOLECC ONpEJACNICHHsS COCTaBa MeTajsla COBPEMEHHBIC KBAaHTOMETPBI
YCTaHABJIMBAIOTCS HAa MOOWJIbHBIC YCTAHOBKH (aBTOMOOWIIN) M pa3MEeIal0TCs HEMOCPEICTBEHHO B IIEXE.

38 — KOHTpOJIMPYETCS COCTAaB OTXOJAIIMX IUIABMIIBHBIX ra3oB Ha coxaepkanue CO, CO2 m H2.
JlaHHBbIC aHAJIM3bI MCIIOJB3YIOTCS JIUISI NMPOTHO3UPOBAHMSI COJIEPIKAHMS yIIIepo/Ia.

39 — KOHTpoOJMpyeTCcsS TemIepaTypa OTXOMJANINX IUIABUJIBHBIX Ta30B C HCIOJIb30BAaHUEM
tepMornapsl. [Io TemmepaType OTXOISIIUX Tra30B MOKHO KOCBEHHO OIPEICIIUThH TEIUIOBOE COCTOSIHUE
pabougero nmpoctpanctsa JCII.

40, 41 — KOHTPOIHMPYETCS U PEryIHpyeTcs JaBicHue B pabodem mpoctpancTse JJCII.

®opma npeacTaBiaeHus pe3ybTarTa:
OtyeT o mpoieIaHHOM paboTe

Kputepuu onenkmn:

—«Omauunoy - meopemuyeckoe cooepicanue Kypca 0C80eHO NOTHOCMbIO, 6e3 npobenos, ymeHus
chopmuposansl, 6ce npedycMOmpeHHbie NPOSPAMMOU YueOHble 3A0aAHUs BbINOJIHEHbl, KAYeCmEO UxX
8bINOTHEHUSL OYEHEHO BbICOKO.

—«Xopowo» - meopemuueckoe cooepiucanue Kypca OC80€HO NOIHOCMbIO, 6e3 npobenos,
HeKomopvle YMeHus CEOopMUposansvl HeOOCMAmMo4Ho, 8ce NPedyCMOMPEHHble NPOZPAMMOU yyeOHble
3a0anus 8bINOIHEHbL, HEKOMOopble UObL 3A0AHULL BbINOTHEHbL C OUUOKAMU.

—«Y0osremeopumenvroy - meopemuueckoe cooepircanue Kypca 0C80€HO YACMUYHO, HO Npodeivl
He HOCAM CYWeCmBeHHO20 Xapakmepd, HeobXooumvle YMeHUsi pabomvl ¢ O0C80EHHbIM MAMEPUATIOM 6
OCHOBHOM ChopMuUposanvl, OOILUWUHCINBO NPedyCMOMPEHHBIX NPOSPAMMOU 00YyYeHUs YUeOHbIX 3a0aHuUll
BbINOIHEHO, HEKOMOpPble U3 GbINOIHEHHBIX 3A0AHULL COOEPAHCAM OUUOKLL.

—«Heyodosnremeopumenvhoy - meopemuueckoe cooepiicanue Kypca He OCB0€HO, HeoOX0oumbvle
VMeHUsL He COPMUPOBAHDBL, BLINOIHEHHbLE YUeOHble 3a0anUs cooepicam epydovie OuudKuU.
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IIpakTnueckoe 3ansirue Nel6
@dyHKIMOHaNbHAS cxema apToMaTu3auuu MHJI3
Lessb: pa3padorarh GyHKIMOHAJIbHYIO CXeMy AaBTOMATH3ALUU MAIIMHBI HENPEPbIBHOTO JINUThS
3aroTOBOK

Boinosnus padorty, Bel Oynere:

ymemby:

- ¥ 1.2.05 opopMIISITh ¥ UUTATh YEPTEKHU CXEM U CIICHUPHUKAIHIA 10 CHEIIHATbHOCTH;

- ¥V 1.3.02 nonp30BaThCsl HOPMATUBHO-TEXHUYECKOW JOKYMEHTAIMEH NP BBIIIOJIHEHUN U
oopMIICHHN YePTEKEN;

-V 1.4.05 opopmitaTh KOHCTPYKTOPCKYIO M TEXHOJOTHIESCKYIO JOKyMEHTaIuio nocpeacrsom CAD
u CAM cucrem;

- Yo 01.08 peann3oBbIBaTh COCTaBICHHBIN IJIaH;

- Y0 02.08 ucnonb3oBarh pa3ianuHble HU(POBBIE CPEACTBA ISl peIIeHHs] TPO(ecCHOHATbHBIX
3azay;

- Y0 03.01 onpenensith akTyaJlbHOCTh HOPMAaTUBHO-IIPAaBOBOW JOKYMEHTAILIUU B
npo¢hecCHOHANTBHOM JIeATETbHOCTH;

- Y0 05.01 rpaMoTHO n3narath CBOM MBICIH U OQPOPMIIATH JOKYMEHTHI IO MPO(eccroHaIbHON
TEMaTUKe Ha TOCYJapCTBEHHOM S3BIKE;

- Y0 02.09 uyurtarh, NOHUMATh U HAXOJUTh HEOOXOIMMBIE TEXHHUECKHE TaHHBIC U HHCTPYKIIM U B
PYKOBOJICTBaX B JIIOOOM JOCTYITHOM (hopmarte;

- Y0 09.06 untaTh, NOHUMATh U HAXOJUTh HEOOXOIMMbIE TEXHHUECKHE TaHHBIC U UHCTPYKIIMH B
PYKOBOJICTBaX B JIIOOOM JOCTYITHOM (hopmarte;

- Yo 04.03 s¢pdextrBHO paboTaTh B KOMAH/E;

MarepuajibHoe o0ecrnieueHue:
WHCTPYKIUUU JJIs1 BBITOJIHEHUS 3a/1aHUSI.

3ananmue:

Paspabotars GpyHkmoHambHY0 cxemy aBTomaruzarui MHJI3 11t HeCKOJBKUX OCHOBHBIX KOHTYPOB
yIIpaBIeHUS

Iopsinok BbINOJIHEHHSI Pa0OTHI:

1W3yunTs MeTOAMYECKUE YKA3aHUS

2Co31aTh 4epTeK

3HauepTuTh CTPYKTYpHO OOBEKT yIpaBiICHUS

4 BBINOJIHUTD MOCTPOCHHE KOHTYPOB YIPABICHUS TEXHOJIOTMYECKUMU TapaMeTpaMu

5Pa3paborarh crienugpuKanuio

63anoaHUTH MITAMI

Xox padoTbI:

1 Uzyuwuts ycrpoiicteo MHJI3

2  W3yuuts cxemy aBToMatuzanuu MHJI3

3 IlocTpouTh cxeMy aBTOMATHYECKOI'O PETYIMPOBAHHUS Ul HECKOJIBKUX BBIOPAHHBIX KOHTYPOB
peryaupoBaHus U KOHTPOJIA.

4  BpIOpaTh cpelcTBa aBTOMATU3ALUH, 3aIIOJHUTH CHELU(PUKALIIIO

5 3anojHMTH WITaMM
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Teopernyeckue cBeieHUs

XKunkas cranp HEIPEPHIBHO 3aJIMBACTCS B BOJIOOXIIAXKIAEMYIO (hOpMY, Ha3bIBAEMYIO
Kpuctaumm3aropoM. Ilepen HadaaoM 3aIUMBKY B KPUCTAJIIM3ATOP BBOAUTCS CIIELIMAIIBHOE YCTPOMCTBO C
3aMKOBBIM 3aXBaTOM («3aTpaBKa»), KaK JHO JJs nepBoi nopuuu Merasuia. [locne 3aTBepaeBanus
MeTaJuIa 3aTPaBKa BBITSATUBACTCS U3 KPUCTAIIM3ATOPa, YBIIEKas 32 000 (POPMHUPYIOUIHIACS CITUTOK.
[TocTymienne )uaKoro Metajia NpoAoJLKaeTCsl U CIIMTOK HENIPEPBIBHO Hapauusaercs. B
KpUCTAJIJIN3aTOPE 3aTBEPAEBAIOT JIUILIb IOBEPXHOCTHBIE CJIOU METallia, 00pasys TBEPLYIO 000J0UKY
CIIUTKA, COXPAHSIOUIETO KXUAKYIO a3y 1o HeHTpaibHOU ocH. [loaToMy 3a KpHCTAIIH3aTOPOM
pacroararoT 30Hy BTOPUYHOIO OXJIAXKICHUS, HA3bIBAEMYIO TaKK€ BTOPOM 30HOM KpUCTaun3anuu. B
9TOH 30HE B pe3yabTare (OPCHPOBAHHOTO MOBEPXHOCTHOTO OXJIAXKICHUS 3ar0OTOBKA 3aTBEP/CBAET TI0
BCEMY CEUCHHIO. DTOT MPOIECC CIMTKOOOPA30BAHMUS SBISIETCS CIIOCOOOM TOTYUEHHSI CITUTKOB
HEOT'PaHUYEHHOM JUIMHBIL. B 3TOM citydae 110 CpaBHEHMIO C PA3JIMBKOW B U3JIOKHMIIBI PE3KO YMEHBIIIAKOTCS
MOTepU MeTallja Ha 00pe3Ky KOHIIOB CIIMTKOB, KOTOpbIE, HAIIPUMEp, NPH JINThE CIIOKOMHOM cTanu
coctaBisaoT 15—25 %. Kpome Toro, Giaronapst HEpepbIBHOCTH JIUThsI U KPUCTAJUIM3ALUH, IOCTUTAeTCs
ITOJIHAs! PABHOMEPHOCTh CTPYKTYPBI CIUTKA 110 BCEH €ro JJINHE.

Bo Bpems kpucraumzanuu GOpMHUPYIOLIUICS CIUTOK MeTalljia MOCTOSIHHO IepEeMEIIaeTcsl BBepX-
BHM3 OTHOCHUTEIBHO KPUCTAIIMN3ATOPa MOCPEICTBOM HEOOJIBIINX MWINHIPOB, PACIOJIOKEHHBIX B PyUbe.
3T0 MO3BOJISAET YMEHBIIUTH KOJIMYECTBO TPEIIMH — JePeKToB. Bokpyr kaxkaoro pyuss co3naéres
CHJIBHOE JIEKTPOMAarHUTHOE I10JI€, KOTOPOE MO3BOJIAET (POPMHUPOBATH HAUIEKAILYI0 KPHCTAIIINYECKYIO
CTPYKTYpPY 3arOTOBKH.

MHJI3 BkitoyaeT B ce0si B TOM YKCIIE CTalIePa3IMBOYHBIN | U IPOMEXKYTOUYHBIN 2 KOBIIIH,
BOJIOOXJIQKIAEMBII KPUCTAILIIN3ATOP 3, CUCTEMY BTOPUYHOTO OXJIKICHHS, YCTPOICTBA [
BBITSATUBAHMS 3aTOTOBKHU U3 KPUTAJUIU3aTOPa, 000PYI0BaHUS Ul PE3KU U IEPEMEIICHHS CITUTKA.

ITocne BeIycKa MeTalljla U3 CTAJICIUIABUIILHOIO arperara, JOBOJAKH CIUIaBa 110 XUMUYECKOMY
COCTaBy M TeMIiepaType Ha arperare koBiu-neus (AKII), cranepa3nuBoUHbIi KOBII EepeMeIaeTcs
JUTENHBIM KpaHOM Ha noBopoTHbIN ctena MHII3. TIoBopoTHBIN cTeH — Bpanjaromascst KOHCTPYKLHUS ©
JABYMS ITO3ULIMAMU JJI YCTAaHOBKHU KOBILIEH. [loce omycTomenus cranepa3anBOYHOIO KOBILIA B
IIPOMEXYTOYHBIHN KOBII B IIPOLIECCE PA3JIMBKH, CTEH] IOBOpaunBaeTcs Ha 180° u mosiHbIi, paHee
YCTaHOBJICHHBIN KOBIII IEPEBOIUTCS B MO3HULIMIO Pa3IMBKU B IPOMEXYTOUHBIN KOBII. OTHOBPEMEHHO
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OITYCTOIIEHHBIN KOBII 3aMEHSAETCS MOJHBIM. TakuM 00pa3om oOecreunBaeTcsl HaIMYhe paciijiaBIeHHOTO
MeTajula B IPOMEKYTOYHOM KOBIIE.

[Tocne oTkpbITHA mKOepa KoBIIA | KUAKKIA METaJUl HAUMHAET MOCTYNATh B IPOMEKYTOUYHbII KOBII
2. [IpomMexyTOUHBIN KOBII SIBISIETCSL CBOETO poJia OydepoM Mex 1y cTaepa3TuBOYHBIM KOBILIOM U
KpUCTAJIIM3aTOpoM 3. YpoBeHb METaJLIa IEPE]] CTOIIOPOM Pa3JIMBKU peryaupyercs 3acinonkoi 4. [locne
OTKPBITHSI CTONIOpA 5 (CTONOPHBIA MEXaHU3M M03BOJISIET IIJIABHO PETYJIMPOBATH IOTOK METalia B
KpUCTAJLIIN3aTOP, MOJ/Iep>KUBasi B HEM ITOCTOSIHHBIA YPOBEHB ) U3 IPOMEKYTOYHOTO KOBILIA METAJLI
IIOCTyHaeT B Kpucramiuiarop. Kpucramimuszatop npeacrapisieT co00i BOAOOXIAKIAEMYIO KOHCTPYKIIHIO,
KOTOpast IIPH MOMOIIM CEPBOKIIANIaHA COBEPILAET BEPTUKAIBHBIC KOJICOAHUSI, ISl IPEAOTBPAIICHHUS
3aCTBIBAHUS METaJl/Ia HA CTEHKAX KPUCTAJUIN3aTopa U MPEIOTBPAIIEHUS 00pa30BaHUs TPEIIKH.

B 3aBucumoctu ot koHcTpykiuu MHJI3 pazmeps! kpuctamimuzaTopa MOTyT BapbHpoBaThes. B
KPUCTAJUTU3aTOPE MPOUCXOTUT 3aCThIBAHNE CTEHOK (hOpMUPYEMOTO CIUTKa (Hampumep, cisiba). [danee,
10/1 BO3JICHICTBUEM TSHYIIUX POJIMKOB 7 CII0 MONAAAeT B 30HY BTOPUYHOTO OXJIAKICHUS
(KpMBOJMHENHBIN Y4acTOK pyubs), IJIe Ha MeTallI yepe3 popcyHKH pa3zOpbi3ruBaercs Boja. [locie
BBIXOJIa HEMPEPBIBHOM 3aTOTOBKM HA TOPU30HTAIBHBIA Y4aCTOK POJIMKOBOTO PYyUbs, €€ pa3pe3aroT Ha
KYCKH (pe3Ka KHCIOPOIHBIM Ia30BbIM PE3aKOM, TMCKOBOM MUJION WM HOXKHUIIAMHK ). ["a30BBIN pe3ak u
nuia paboTaroT MO «IeTaloIIeMy» MPUHIUITY, — B MIPOLIECCE PE3aHUS TEPEMEIIAETCSI CO CKOPOCTHIO,
PaBHOM CKOPOCTH ABMKEHUS 3aTOTOBKH, MOCIIE 3aBEPILIEHUS pe3aHUsI — ObICTPO MepeMeliaeTcs B
MCXOJHYIO MTO3UIIMIO Havalla pe3aHusl sl BBIOJIHEHUS cienyromeit ¢a3bl 1ukia pezanusa. Hekotopoie
YCTaHOBKH HETPEPHIBHOM pa3IMBKU HE UMEIOT HEMPEPHIBHO JEHCTBYIONINX PEKYIIUX YCTPONCTB, B
TaKUX YCTaHOBKAX JaJIbHEWIIast 00paboTKa HEMPEPHIBHOM 3aTOTOBKH COBMEIIIACTCS C MOCIIETYIOIICH
00paboTKOil, HarpuMep, YCTAaHOBKaMH BOJIOUEHU I IPOBOJIOKH, JIMOO, TPU HEOOJBIINX pa3Mepax CeUeHUs
(10—30 mm), cBOpaunBaeTCs B OyXThI /IS MOCIIEAYIONIEH TTepepaboTKH.

ABTOMaTHYeCKUl KOHTPOJb Ha MHJI3

B pa6ote MHJI3 BBIACTAIOT psii OCHOBHBIX aBTOMAaTHYECKH KOHTPOJMPYEMBIX BEIUYHH. B mx

YHCIIO BXOST CIEAYIOIINE BETUYUHBI, (B CKOOKaxX yKa3aHbl IMPEeibl H3MEPEHHUS):

TemmnepaTypa metamia B cranepaznuBodHoM kosire (1500—1700 °C).
Temmnepatypa metamia B mpomexyrodaom kosire (1500—1700 °C).
Temnepatypa Bosl B kpuctasiuzarope (10—60 °C).
TemmepaTypa HOBEPXHOCTH CIIMTKA B 30HE BTopruHOTO oxynaxaeHus (700—1300 °C).
YpoBeHb MeTauia B mpoMexyrodHomM koaie (0-800 mm).
VYposenb Metauia B kpuctauuzarope (0-180 mm).
Pacxon oxmaxaaromiei BOAbI B KPUCTAJUTM3ATOP U HA CEKIIUU BTOPUYHOTO OXJIAXKACHHUS.
Ycunue BBITATUBaHUS CITUTKA.
CKopocCTb pa3inBKU.
JlnnHa ciauTka.
DOYyHKIHOHAJIBLHAS CXeMa KOHTPOJISI M PeryJIMpPoOBaHus mpouecca pa3jmBku craau va MHJII3
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Cxemo#l aBTOMAaTH3alMM TEIJIOBOTO M TexHoJiormdeckoro pexxuma MHJI3 npexycmoTpeHo :

1 — u3MmepeHue TeMmIeparypbl KUIKON CTalM B CTaJepa3IMBOYHOM KoBile. M3mepenue
OCYILECTBJISICTCS CTAllMOHAPHO YCTAHOBJIEHHOW TEPMOIAPOH.

2 — uU3MepeHue TeMIIepaTypbl >KUIKOM CTalMu B CTANEPa3IMBOYHOM KOBIIE PE3EPBHOMN
TepMONapol MOTPYKEHUsI NPU BOSHUKHOBEHWH aBAPUHWHOMN CUTYalLlUH.

3,4 — u3MepsieTcsl U Perylnupyercs ypoBEHb MeTajla B IPOMEXYTOUHOM KOBIIIE.
[IpoMexyTOouHbII KOBII HEOOXOAMM Jis pa3/ieleHHs] pa3iMBKU HA PydbH M Ui OOecreueHus
BO3MOKHOCTH 3aMEHBI CTAJIEPa3IMBOYHBIX KOBIIEH, HE IMpephiBas MpOLEcca Pa3IUBKH.
PerynupoBanue ypoBHsSI B KOBILE OCYIIECTBJISETCS HW3MEHEHHUEM pacxojia MeTaula U3
CTaJIepa3IMBOYHOTO KOBIIIA.

5,10 — u3mepseTcs U peryaupyercss YpoBeHb MeTallla B KpucTamiusarope. PerymupoBanue
OCYILIECTBIISIETCSl MEepEMEIICHUEeM IHUOEPHOTO 3aTBOPA. YPOBEHb MeTaia B KPHUCTAJUIM3aTOPE Kak
O0OBEKT yIpaBJIeHUs MpPEICTaBIseT coOO00M HMHTerpupyollee 3BeHO. Bbixoa mMeramna u3
KpUCTAJUIM3aToOpa OMNpPEAEIseTCd CKOPOCTbIO pPA3NMBKU. PerynmupoBaHue ypoBHSA JOJIKHO
OCYILIECTBISTHCS C BBICOKOU TOYHOCTHIO (5-10 MMm). IlepenonHeHune kpucTtaiiam3aTopa MPUBEAET K
CMEIIEHUIO TEIUIOBOro OajaHca B HAalpaBICHUHM W30BITKA TEIUIa. DTO MPUBEIET K OMACHOCTH MPOpPHIBA
AKUJKOTO METajula Ha BBIXOJE KpucTamnzaropa. Huskuil ypoBeHb MeTailjla MpU MOCTOSHHOU
CKOPOCTH pa3jMBKU TaKKe BEIET K aBapuM 3a CUYET yYMEHBIICHHS BPEeMEHHU MpeObIBaHMs MeTalia B
KpUCTAJUIU3aTOPE.

6 — KOHTPOJIb TIOJIOKEHUS KpUcTam3aTopa. Kpucrannuzatop Ans mpeaoTBpallieHus MpUBAPKU
MeTajula K CTEHKE COBEPILIAET MEPUOJNYECKHE BO3BPATHO-TIOCTYNATEIbHBIE ABUKEHUSI.
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6 — u3MepsieTcsi JaBJCHHE OXJIAKAAIONICH BOJBI HA BXOJC B KpuCTaLmm3atop. Cxemoii
MPEAYCMOTPEHO HAMYUE aBaApUMHOW CUTHAIM3AIMU MIPU MaJCHUH JIaBJICHUS.

6,7 — u3MepsieTcs mepenaj JaBIeHus OXJIaXTArOIei BOIbI Ha BXO/IC M BBIXOJIE KPHCTALTH3aTOPA.
[lo nanHOMY mepenaay KOCBEHHO CyAAT O 3apacTaHUU KpUCTAJUIM3aTopa.

8 — m3MmepsieTcs TemrepaTypa BOIbl Ha BBIXOJE W3 KpUCTAJIM3aTopa (0JnKHA OBITh HE OOJIbIIe
TeMIieparypsl BeinaaeHus cojueit 60°C).

9,9  — m3MepsieTcss W PErYIUPYETCs PacxXoj] BOIBI Ha OXJIAXICHHE KpucTaiwiuzaTopa. Ilocie
BBIXOJIa 3aTOTOBKH U3 KpUCTAJUIM3AaTOpa JajlbHeIee e€ oxnaxaeHue ocyuiectisdercsa B 3BO: cHavana
BO/JISTHOE, 3aTEM BOJI0-BO3/1YILLIHOE.

11 — u3mepsieTcs TemiiepaTypa OXJIaXkJaroLieil Boibl Ha BXoJie B Kpuctausarop. [lo pasHuue
TEeMIIepaTyp BOJIbl HA BXOJE U BBIXOJE C YIETOM TEKYILIEro pacxojia BOJbl MOYKHO KOCBEHHO
YIPABJIATH TEMIIEPATYPHBIM PEKUMOM KPUCTAJUTH3ATOPA.

12 — u3mepsieTcst oOmuMii pacxoa BOABI B 30HY BTOPHYHOTO OXJIaXKJIEHUS (3 CEeKInM).

13 — mmepsieTcs naBieHue BobI, mogaBaemMoii B 3BO. 30Ha BTOPHYHOTO OXJIAXKICHHSI UMEET TPU
CEeKIUU:

1) BoasiHOE M BO3IYIITHOE OXJIAK/IEHHUE;

2) BO3IYIIHO-BOJSHOE OXJIAXKICHHUE;

3) HpaKTUYECKU BO3AYIIHOE OXJIaKICHHE.

Cxatblii Bo3ayX, ucnoibdyemblii B 3BO, mpenHazHadeH uis pa3OpbI3rUBaHUs BOJBI U
o0ecrevyeHns «MATKOTO» PEeKUM OXJIXKACHUS C 1IeNIbI0 MPEAOTBPAILlEHUS] PE3KUX TeMIepaTypHbIX
MepernagoB Ha MOBEPXHOCTHU OXJIaXAAEMbIX 3aTOTOBOK.

14,15,16 — w3MmepsieTcs AaBJICHUE OXJIAXAIOMIEH BOJBI B Kakayro cexnuto 3BO.

17-20, 18-21,19-22 — uzmepsieTcst M peryIupyeTcsl pacxo/1 BOAbI B Kaxkayro cekiuio 3BO. Jlns
MIpeI0OTBPAILlEHUS] MECTHOTO NIEPEOXIAKICHUS pacXo] BOJIbI PETYIUPYETCS B 3aBUCUMOCTU OT
CKOPOCTH PA3JIMBKH MO MPSIMOJIMHEHHOMN 3aBUCUMOCTH. OJIHOBPEMEHHO € TMOJA4Ye€ll BOJIBI ITyTEM
MepeMEILEeHUs CABOCHHBIX KIIAIaHOB HM3MEHSETCSl PacxXoj CKAaToro BO3/AyXa IPOMOPLHUOHAIBEHO
pacxoay BOJBI.

23 — u3MepsieTcs pacxoi cxxartoro Bo3ayxa B 3BO.

24 — w3MepsieTcs JaBJICHUE CXKATOTO Bo3ayxa B oOmieit maructpanu MHJI3. PerynupoBanue
pacxoia BO3ayXa B KaXIyl0 CEKLHIO OCYLIECTBIISIETCA IO MPHHIMIYY OOBEMHOTO
MPONOPIIMOHUPOBAHUS PACXO0B BO3yXa U BOJbI yTeM ycTaHOBKU ogHOTO UM Ha aBa PO.

[Tocne oxnaxzaeHus cisd paspe3aeTcs Tra30KUCIOPOAHBIM PE3aKOM Ha MEpHbIE JJIUHBL IJTOT
pe3ak Mo KoOMaHJe OT JaTyuKa JUIMHBI 33 yCTaHaBIMBAETCS U 3aKPEIUIAETCS Ha 3aTOTOBKY, ABUTAsICh
BMECTE C HEM.

25,28,34 — nu3mepsieTcs 1aBJICHHE MPUPOTHOTO Ta3a, KUCIOpoa B a30Ta Ha Ta30KUCIIOPOTHBIN
pe3ak. Cxemoii mpenycMOTpeHa CUrHAIM3alus [IPU MaJeHUH IaBJICHHS KUCIOPOAa U IPUPOJIHOTO rasa.
Kucnopoa ucrnosnbs3yercst B ra30KHCIOPOIHOM pe3ake He TOJIBKO AJISl pacIUIaBlIEHUs MeTallia, HO U JUIs
OTJIyBa KUJKOTO METAJUIa U3 30HBl pacIUiaBieHUsA. A30T MOJAeTCs Ui YMEHBIICHHS PEXYILEro
pacxo/a KUCIopoa.

26,27,29,30 — u3MepsoTCs U PErYIHPYIOTCS PacXobl MPUPOJIHOTO Ta3a U KUCIOpO/ia Ha pe3ak.

31 — u3mepsieTcss TeMmmeparypa MOBEPXHOCTH 3aroToBKHM Ha Beixoae MHIJI3.

Nwmerorcs ciydau, Korja HEOCTHIBIIME 3arOTOBKH, PaBHOMEPHO OXJIaXKICHHBIE 0 TEMIEepaTyphl
1100 °C, HenmocpeaCTBEHHO MOIAIOTCS B YMUCTOBBIE IPYIINBI IPOKATHOTO cTaHa 0e3 MOoJ0TpeBa B
METOUYECKUX MeYaX — PEKUM MPSIMOU MPOKATKH.

32 — u3MepseTcsl CKOPOCTh BBITATUBAHUS CIUTKA (TaXOTEHEPATOPOM).

33 — u3MepeHue UIMHBI 3arOTOBKH C IIeNbl0 00ecredeHus TOUHOCTH Mope3a Ha MEPHbIE ITHHBI.

3apanne 1:
1) Haveptuth TexHOMOTHYECKUI OOBEKT U TPYOOIIPOBO/IBI ITOIaYHM M OTBOJIA BOJIBI B
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2) Hcnonw3ys ycnoBHbBIE TM(POBBIE 0003HAYCHUST 0003HAYNUTH TPYOOTIPOBOJT TIOIaYH BOJIBI —
TEXHUYECKas BOJa, TPYOOIIPOBO OTBOAA BOJbI — OTpabOTaHHAs BOJA.

3) O0603HaYUTh YCIOBHBIN AMAMETP TPYOOTIPOBOIOB MMOIaYH M OTBOJA BOABI 250 MM.

3ananue 2:

KoHTyp M3MepeHusi Temneparypsbl B IPOMKOBIIE

Jljig TaHHOTO KOHTYypa MCIOJIb30BaTh

1. latuunk u3mepenus temmepatypsl TITP-0792:

http://tpchel.ru/upload/shop/documents/temneparypa/TPP-TPR/PD3%20TIIP-0792%20.pdf

2. IIpeo6pazosarens Metpan-950MK

https://tinnova.ru/upload/iblock/883/883e36fcd095136ab2e1h9f6e6069a65.pdf

3apanue 3:

KonTyp n3mepenusi TeMneparypbl BOJbI

JU1s JaHHOTO KOHTYpa MCI0J1b30BaTh 2 TepMonapHbIX JaTuuka Temneparypsl Omnigrad M -TC 12

https://endress.nt-rt.ru/images/manuals/omnigrad-m-tc12-ti.pdf

Onpenenuts, B 4eM U3MEPSAETCs BBIXOIHOW CUTHAJI JAHHOTO JaTYMKa, HYXKEH JIH B 3TOM KOHTYpe
npeoOpa3zoBares.

3amanmue 4:

KonTtyp n3mepenus nepenajaa 1aBjieHusi B TPy0OONpPOBOIaX MOJa4H H OTBO/AA BO/IbI

CxeMoit 10JDKHO OBITh IPEYCMOTPEHO M3MEPEHUe Mepenaa aBIeHHs OXIaXAaroie BoAbl Ha
BXO/I€ U BBIXOJI€ KpUCTAJUIN3aTopa (M0 JaHHOMY Iepernay KOCBEHHO CYIST O 3apacTaHuu
KpHUCTaNIN3aTOopa).

B TpyOonpoBo/ nosaun U 0TBOIA BOJIbI HEOOXOIMMO NOCTaBUTh JATYMKH U3MEPEHUS JaBICHUS
Mertpan-150TG
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https://mtn.pro-solution.ru/wp-content/uploads/2018/11/Metran_150.pdf

3ananmue 5:

Koutyp aBapuiiHOi CMTHAJM3allMH NIPY NAleHUN JaBJIeHUs B TPYyOONpoBoIe mMogaumn
OXJIAZK/AAK0IIEH BOJIBI

B tpyOonpoBo mosgaun Boabl HEOOXOAUMO MTOCTABUTH AAaTUUK perne-Hamnopa JJH-40

http://pp-66.ru/katalog/davlenie_i_vakuum/datchiki-davleniyarazrezheniya/datchiki-rele-
davleniya/napor/dn-40_datchik-rele-napora/

B mut KUTTuA Heo6xoauMo yCTaHOBUTH JIaMITy CUTHAJIU3AIMH, B IPUOOPHI IO MECTY MOCTaBUTh
3BYKOBYIO CUTHAJIM3ALIUIO.

Br1Opatp naMity U cHpeHy(3BOHOK) CAMOCTOSITETIBHO.

3aganue 6:

KonTyp peryupoBanus pacxoaa BoAbl HA KPUCTAIIN3ATOP

B tpyOomnpoBo nogaun Bogpl HEOOXOMMO YCTaHOBUTH PacXoJOMep.

https://propribory.ru/data/upload/static/files/T101226DRU_0116.pdf

Omnpenenuth, Kakol BbIXOJAHOM curHan y natuuka Proline Promag P 500 DnextpomarHuTHbIN
pacxomomep. HeoOxomum i BTOpUYHBIN peoOpazoBatesb?

Jljig perynupoBaHMsl pacxo/a Mo1auy BOJIbl Ha KPUCTAJUIM3ATOP HEOOXOAUMBI HCTIOTHUTEIBHOE
YCTPOWCTBO M ITyCKAaTEb.

https://www.etm.ru/cat/nn/9703824/

http://emerson.freeuserguide.ru/d-fisher-vee-ball-v200.html

3ananue 7:

KoHTyp KOHTpO/Isl ypOBHSI MeTa/1/1a B KPUCTALIN3ATOpE

B kpucranmmzaTope yCcTaHOBHTH AJIEKTPOMArHUTHBIN JaT4rK ypoBHs Metauia VUHZ SH7-S10

[MpounTtats ctpanuisl 21-23 https://www.magtu.ru/servisy-sajta/fajlovyj-arkhiv/send/386-
avtomatizirovannye-tekhnologii-i-proizvodstva/9130-1-19-2019.html

Heo6xomum mpeoOpazoBarens Toit ke pupmbl SH-P. YcranoButs mpeoOpazoBareiib B JaTYUKH 110
MecTy. B cnenudukanuu ykasats, 4To npeoOpa3oBareb NOCTaBISETCS B KOMILJIEKTE C YPOBHEMEPOM.

Konmponnep u npomvlutienuvlii Komnolomep:
http://ovenspb.ru/f/kontrollers7-400 r.pdf
https://manualzz.com/doc/29782681/simatic-rack-pc-il-40s

3ananue 8:

Cnenudpuxauus

CaMOCTOSATETBHO 3aIM0JTHATH CIICIM(PUKAIINIO, UCTIOJIB3Ys MPeIIoKeHHbIE 1aTuyuku. Crernudukaus
3aroJIHACTCS B MOPSIKE BO3pacTaHus MUGPPHI U aipaBUTHOM MOPSIKE sl OYKBBI B TIO3UITHOHHOM
0003HaYEHU.

®opma npeacTaBJieHus pe3yabTara:
Otuer o mpojenanHoit pabote

Kpurepun oneHku:

- «Omauunoy - meopemuueckoe cooepiicanue Kypca 0c80eHO NOIHOCMbIO, be3 npobenos,
VMeHUsi chopMUpPOBarbl, 6ce NPedycMompennbvle nPocPaAMMON yuebHvle 3a0anus 8bINOIHENbl, KA4eCmeo
UX 6bINOJIHEHUS OYCHEHO 6bICOKO.

- «Xopowoy - meopemuueckoe codepicanue Kypca 0C80€HO NOIHOCMbIO, be3 npobenos,
HeKomopvle yMenus CQopmMuposansvl He0OCmamouto, 6ce NpedyCMOMPEHHble NPOZPAMMOU yyeOHbie
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3a0anus 8bINOIHEHbL, HEKOMopble UObL 3A0AHULL BbINOTHEHbL C OUUOKAMU.

- «Yooenemseopumenvrnoy - meopemuueckoe codepiicanue Kypca OC80€HO UYACMUYUHO, HO
npobenvl He HOCAM CYWeCmeHHO20 Xapakmepd, HeobXooumvle YMeHus padomvl ¢ O0CBOEHHbIM
Mamepuaiom 8 OCHOBHOM CHOPMUPOBAHbI, OONLUUHCIBO NPEOYCMOMPEHHBIX NPOSPAMMOU 00YYEeHUs.
VUeOHbIX 3a0aHULL BbINOTHEHO, HEKOMOPble U3 8bINOJIHEHHBIX 3A0AHULL CO0epAHCam OUUOKU.

- «Heyoosnemsopumenvnoy - meopemuyeckoe cooepicanue Kypca He O0CB0€HO,
HeobXo0uMbleyMeHUsl He CHOPpMUPOBAlbl, BbINOIHEHHbLE YueOHble 3a0anusi cooepicam 2pyovie OuUOKU.
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IIpakTnueckoe 3ansitue Nel7
DyHKIMOHAIbHAS CXEMa ABTOMATU3allUA METOANYECKON TeUn

I_[e.m,: pa3pa60TaTL (l)yHKIII/IOHa.]IBHyIO CXEMY aBTOMAaTU3aAllUH METOANYECKOH MmeYn

Boinosnus padorty, Bel Oynere:

ymembs:

- ¥ 1.2.05 opopMIISTh ¥ UNTATh YEPTEKHU CXEM U CIICHUPHUKAIHIA 10 CHEIIHATbHOCTH;

- ¥V 1.3.02 nonp30BaThCsl HOPMATUBHO-TEXHUYECKOW JOKYMEHTAIMEH MPU BHINOIHEHUH U
oopMIICHHN YePTEKENl;

-V 1.4.05 opopmIIaTh KOHCTPYKTOPCKYIO M TEXHOJOTHIESCKYIO TOKyMEHTaIuio mocpeacrsom CAD
u CAM cucrem;

- Yo 01.08 peann3oBbIBaTh COCTaBICHHBIN IJIaH;

- Y0 02.08 ucnonp3oBarh pa3ianuHble HU(POBBIE CPEACTBA ISl pEIIeHUs TPO(ecCnoHaIbHBIX
3azay;

- Y0 03.01 onpenensith akTyaJlbHOCTh HOPMATUBHO-IIPAaBOBOW JOKYMEHTAILIUU B
npohecCHOHANTBHOM JIeATETbHOCTH;

- Y0 05.01 rpaMoTHO n3narath CBOM MBICIH U OQPOPMIIATH JOKYMEHTHI IO MPO(eccroHalIbHON
TEMaTUKe Ha TOCYIapCTBEHHOM SI3BIKE;

- Y0 02.09 unurtarh, NOHUMATh U HAXOUTh HEOOXOUMbIC TEXHUYECKUE JAaHHBIC U MHCTPYKIIMHU B
PYKOBOJICTBaX B JIIOOOM JOCTYITHOM (hopmarte;

- Y0 09.06 untaTh, NOHUMATh U HAXOJUTh HEOOXOIMMbIE TEXHHUECKHE TaHHBIC U HHCTPYKIIMH B
PYKOBOJICTBaX B JIIOOOM JOCTYITHOM (hopmarte;

- Yo 04.03 a¢pdextrBHO paboTaTh B KOMAH/IE;

MarepuajibHoe o0ecrnieueHue:
MHCTPYKIUUU JJIs1 BBITIOJIHEHUS 3a/1aHUSI.

3aganmue:

Pa3paboTars PyHKIIMOHATBHYIO CXeMY aBTOMATH3AIMHA METOIUICCKON TISUH IO 3a/TaHUTO
Iopsinok BbIMOJIHEHHSI Pa0OTHI:

1U3yunTs METOAMYECKHE YKA3aHUS

2Co31aTh YepTex

3HauepTuTh CTPYKTYPHO OOBEKT YIIPaBJIEHUS

4 BBINOJHUTE TOCTPOEHUE KOHTYPOB YIIPABJIEHUS TEXHOJIOIMUYECKUMU ITapaMeTpaMu
5Pa3zpaborarh criequ(pUKaIio

63anoaHUTH MTAMII

Xox padoTbI:

DOYHKIMOHAILHAS CXeMa aBTOMATH3alMU MeToAn4yeckoil nmeyu crana 2000 JIIIL-10
IHAO «MMK».

Harpe wMmetamna mnepea  NpPOKAaTKOW — ABJISAETCS  CIOXKHBIM — TEXHOJIOTMYECKHUM  ITPOLIECCOM,
OCYILECTBISIEMBIM B METOAMUYECKUX I€4YaX C PA3JIMYHBIM YHUCIIOM 30H, KOTOPBIE MOXKHO IOJENHTH Ha!
METOJMUYECKYI0 (30HY MpeIBapUTENbHOrO IOJO0rpeBa), CBapOuHble (HarpeBaTeibHblE) M TOMUIIBHYIO
(30HY BBIIEPIKKH).

Jlia HarpeBa Mmetauia nepen npokarkoit Ha IIICITI 2000 JITILI-10 ITAO «MMK» ucnosns3yrorcs
YeThIpe METOJUYECKUX MEYH HENpPEephIBHOTO JEMCTBUSA C IIAraromMu Oankamu. /[aHHbIE MeYd UMEIOT
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JICCSTD 30H, B KOTOPBIX CJIS0BI IOCTEIICHHO HArPEBAIOT 10 3aJaHHOIT Temiepatypsl 1200-1300 °C.
Cxema HarpeBaTenbHbIX nieueit Nol-3 npencraBieHa Ha pUCYHKE:
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[Tocne Toro kak cisiObI MOCTYNMWIM B T€4b, OHU OYIYT MPOXOIUTH MOOYEPEIHO BCE 30HBI IMEYH.
Paboyee mpocTpaHCTBO Teun pa3OMTO HAa METOJMYECKYIO 30HY (Y4acTOK MPEIBAPUTEIHLHOTO Harpena),
CBapOYHYIO 30HY (HarpeBarelbHBIC 30HBI C BBICOKOW TEMIEpaTypoi, TJie MPOUCXOTUT CTPEMHUTEIBHBIN
pazorpeB MeTajlia), TOMIJIBHYIO 30HY (30HAa BBIpaBHHUBAHMsI TEMIIEpaTyp IO CEUYCHHIO 3aroTOBKH). Bce
30HBI, KPOME METOJIMYECKOM, OCHAIIIEHBI TOPEIIKAMHU, B KOTOPBIX CKUTAeTCs TOIUTUBO. TOIUIMBOM B IEYH
SIBIISICTCSI IPUPOTHBIN ra3.

[lepemenenue ciasi00B B Me4YM OCYIIECTBIsETCS 3a cueT mararomux Oanok. [llararomue Ganku

nevyeil COoCTOST W3 HEMOJABMKHBIX M MOJABIDKHBIX Oaynok. (CxeMa pacmoJioKeHHsI MOJBMKHBIX U
HEMOABIKHBIX 0aJOK B Meur N300pakeHa Ha PUCYHKE:
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Meroauueckass neus ILICTTI 2000 TTAO «MMK» necstu3zoHHas W pasfeiieHa Ha BEPXHIOW U
HIDKHIOIO 4acTu HarpeBa. [Ipu TakoM BapuaHTe HarpeBa ciisiO paBHOMEPHO MPOTPEBAETCSA C IBYX CTOPOH,
4YTO IO3BOJIACT €MY HAXOJUTHCA MHWHUMAJIBHO BO3MOJKHBIN MMPOMEIKYTOK BPEMCHHU B 30HC HArpeBa u
n30exaTh 00pa3oBaHNE OKAJIHH.

Harpes paGodero mpocTpaHCTBa MeYH MPOUCXOIUT 3a CYET CTOPAHUS TOILIMBA - MPUPOTHOTO Tas3a
TeronpoBogHOCTRIO 7890 kkan/m>. TlomorpeB Bo3myxa ocymectBisiercs q0 450 °C. MakcumanbHas
temreparypa B 30He meun 1350 °C. MakcumanbHbli pacxon TorumBa Ha mneyb 30000 m*/u, a
MaKCUMaJIbHBIM pacxol Bo3ayxa — 283330 m*/4. Pacxox rasa u Bo3Iyxa peryivpyercs AMCKOBBIMU
KJIaaHaM# C MCTIOJIHUTEIbHBIMU MEXaHU3MaMU C DJIEKTPONPUBOAAMHU. {11 CKUraHusl raza B BEpXHHUX
30HaX IMEYM YCTAaHOBJIEHBI CBOJOBBIE panuarmoHHbie Topenku ['P 750 u I'P 350, B HMKHUX 30Hax
YCTaHOBJICHBI TOPEIIKH C PETYIUPYEMOH JJTMHOH (akena.

Pacxon Bo3ayxa Ha 30HY OIpeAessieTcsl HCXO0I U3 pacxo/ia ra3a v yCTaHOBJIEHHOTO KoddduineHTa
pacxo/ia BO3ayxa d.

[IponyKThl cropaHusi JOBHXKYTCS B II€YM HaBCTpeuy IMEpEMEIICHUI0 MeTaljia, OTHaBas €My
CYIIECTBEHHYIO YacCTh TEIIa, U3 METOUYECKON 30HbI OHU MOCTYMAIOT B TEIUIOOOMEHHUK, IIe HArPEeBaOT
BO3JlyX, IMOJAaBaeMblii B 30HBI JJIsi TOpeHUs. 3aTeM HNPOAYKThI CropaHusi BO MHOTHUX COBPEMEHHBIX
METOJMYECKUX MeYax IMOJAIOTCS B KOTJIBI-YTHJIM3ATOPBI, T JI0JII UX TeIUla MPUMEHSETCS C IEIbIo
(dbopMupoBaHHUs Mapa, MOCIIe Yer0 OHU OTBOJATCS B JBIMOBYIO TPYOY.

Metouueckue ey MOTYT Pa3jinyaThCsl KOJUYECTBOM OTAIUIMBaeMbIX 30H, (opmoil pabouero
MIPOCTPAHCTBA, CIIOCO0aMH MepeMeIleHrs] MeTalljia, MOABO/Ia TOIUIMBA U BO3/lyXa, CKUTAHMS TOIUIMBA, a
TaKkKe Mo pazMepaM U MPOU3BOAUTEIHLHOCTH, MO TUILY HArpeBa€MOro MeTalljia, M0 TUITY 00CTy>KHBAEMbIX
CTaHOB M psAOy HUHBIX MoKa3zareneil. Kaxknas oTarumBaeMas 30Ha IE€YM OCHAIIAETCA JIOKAIbHBIMU
cucteMamu aBToMarudeckoro peryiaupoBanus (CAP) remnepatypsl u pexuma ropenusi. C moBbILIEHUEM
yycla 30H B TE€YM COOTBETCTBEHHO YBEIMUYMBaeTcs 4ucio JokanbHeix CAP u ympaBieHue
pacnpezieieHueM TeMIepaTypHOro peXXUMa o MPOTSHKEHHOCTH TIEYH CTAHOBUTCA 00Jiee THOKUM.

3amanue 1.

PacuepTuTh 0OOBEKT yIpaBIeHUS — METOAMUECKYIO MTe4b U TPYOOIIPOBOIbI IIOIAUM Ta3a U BO3AyXa.
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3aganue 2.
BauMmaTenpHO MpoYHUTaTh ONMMCAHUE KOHTYPOB KOHTPOJIS TEMIIEPATYPhl B HYJICBBIX 30HAX U
peryaupoBaHus TeMIIEpaTypsl B 30He 1 MeToandeckoi meuu. [1o onvcannio Ha4epTUTh JaHHBIE KOHTYPBHI.

ABTOMaTHYECKUN KOHTPOJIb TEMIEpaTypbl B HYJIEBBIX 30HAX MEUM OCYIIECTBISETCS C IMOMOIIBIO
YEThIPEX TMEPBUYHBIX TEPMOIJIEKTPUUYECKUX mpeobOpaszoBareneid tuma TXA-0192, ycTaHOBICHHBIX B
HWKHEW HyJleBOM 30He, mo3. la-1, l1a-2, u BepxHel HyneBoil 30He, Mo3. 2a-1, 2a-2. CurHan ¢ HWXHEH
HYJIEBOM 30HBI MOCTYMAeT Ha M3MEpUTENbHbIN npeoOpasoBarens Merpan-950MK, mo3 10, a curnan c
BEepXHEH 30HBI — Ha MpeoOpa3oBaTeNb TAKOro >Ke Tuma, nmo3. 26. [lanee curHaibl mepenaroTcs Ha
kouTposuiep Siemens SIMATIC S7-400, no3. PMK, a nocne Ha mpOMBIIUICHHBIH KOMIIbIOTEp Simatic
Rack PC IL 40s, mo3. 3BM, rze onepaTop MOXET BUJIETh TEKYIlIe€ 3HAUCHUE TEMIIEPATYPHI.

W3mepenue TemmnepaTypsl B IEPBOI 30HE M€Y OCYLIECTBIsIeTCs ABYMs yctpoiictBamu Tuna TIIII-
0192, no3. 3a-1, 3a-2. CurHasibl ¢ HUX MOJAIOTCS HA U3MEPUTENIbHBIN MTpeoOpa3oBarens MeTtpaH-950MK,
no3. 30. Jlanee mpeoOpa3oBaHHBIN YHUGDUIIMPOBAHHBIM CHUTHAJI TMEpeAaeTcs Ha KOHTpoJulep Siemens
SIMATIC S7-400, no3. PMK, rne cpaBHUBaeTCs C cCUTHAIOM 3a/anus. Ha BbIXoje U3 peryiasTopa MOXKeT
MOSIBUTHCS OJWH W3 TPEX CUTHAIOB: YCIOBHBIA «(0» — M3MEpPEHHbIE U 3aJJaHHbIE BEJIMYUHBI PABHBI, T.€.
CHUCTeMa HaxXOJUTCS B COCTOSHUM TOKOS; YCIOBHBIM «+» - M3MEpeHHas BeIUYMHA OOIbIIe 3aJaHHOM,
TOTJla HEOOXOIUMO YMEHBIINTHh TOJady TOIUIMBA; YCIOBHBIN «-» - W3MEpeHHas BETUYMHA MEHBIIE
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3aJJaHHOH, TOrJa HEO0OXOJAWMO YBEIMYUThH Mojady ToruuBa. CHrHall ¢ KOHTpoJIIepa uepe3 IMycKaTeib
O0eckoHTakTHBIN peBepcuBHBI [IBP-3M, mo3. 3B, mojgaeTcsi Ha HCIOJHUTENBHBIN MexaHm3sM MDOO-
100/25-0,25, mo3. 3r. MexaHu3M TIepeMeIlacT JPOCCEIbHYIO 3acClIOHKY, YCTaHOBJICHHYIO Ha
TpyOOTIPOBOJIE MPHUPOTHOTO ra3za, KOTOPBIM MOJBOAUT ra3 K ropenkam. CHrHai ¢ MexaHu3ma oOpaTHO
MOCTYMAeT Ha KOHTPOJUIEp sl (UKCHUPOBAHHS TIOJOXKEHHS Baja MCIOJHUTEIFHOTO MEXaHU3Ma.
3amaHHOe 3HAYEHHUE PETYIUPYeMOW BEIMYMHBI 33/1a€TCSI OMEPATOPOM C TMOMOIIBIO MPOMBIIIICHHOTO
komnbioTepa Simatic Rack PC IL 40s, mo3. DBM.

JIisi OCTanmpHBIX 30H IEYM CXE€Ma aBTOMATHYECKOTO PETYIMPOBAHUS TEMIIEPAaTyphl aHAJIOTHYHA,
o0opymoBaHUE 3aKa3aHo.

3ananne 3. KoHTyp peryjmpoBanusi COOTHOLIEHHUSI PAacxo/a ra3-Bo3ayx.

B TpyOompoBoIbI MO4aYM MPUPOTHOTO Ta3a M BO3IyXa Ha 30HY | MOCTaBUTH PacX0J0MEPEHI.

https://www.elemer.ru/catalog/armatura-dlya-datchikov-davleniya/diafragmy-soedineniya-
flantsevye/dks/

Huadparma JIKC co3znmaer nepenaj naBiieHus], PyHKIIMOHAIBHO 3aBUCSIINI OT pacxoja rasa.
Heo0xomum ipeoOpazoBaTeb ¢ BCTPOSHHBIM 0JIOKOM KOpHen3BieueHus tTurma Merpan-100 J[/1-1420.

http://docs.manometr.net.ua/docs/P_Metran-100.pdf

B tpyGomnpoBo1 nojjaun Bo3ayxa 100aBUTh PEryIHPYIOMIUNA OpraH U UCIOJHUTENIbHbBIN MEXaHU3M.
WcnonHuTenbHBIN MEXaHU3M B3STh TOT K€, UTO U B TPyOOIIPOBOJIE rasa.
http://chebep.ru/produkciya/meo/meo_100/?item=386

Curnan ¢ MDO Ttaxke 00paTHO TI01aTh Ha KOHTPOJLIEP sl (PUKCHUPOBAHMS TTOJIOKECHHS Bajla
HCTIOJTHUTEIHHOTO MEXaHU3Ma.

3amanue 4.

KoHnTyp perynupoBanus TemrepaTypsl B 1 30HE I1e4d M KOHTYpP PETyJIHNPOBAHUS COOTHOLIEHUS
pacxoja ra3-Bo3ayx NOBTOPUTH ajis 10 30HBI Ieywn.

OO6opynoBaHue 3aKa3bIBACTCS IS BCEX 30H, HO T.K. (YHKIIMOHAIbHAS CXeMa Ha KaXXIyI0 30HY
aQHAJIOTUYHA, IOMTYCKAETCS PACUEPTUTh MEPBYIO U TOCIIECIHIOK PETYIUPYEMbIC 30HBI U TTIOCTABUTH
MpuMeYaHue.

O6opynoBaHue 3aKa3bIBACTCS TSI BCEX 30H — 3TO 03HAYAET, YTO ISl BCEX aHAJOTUYHBIX,
HEYKa3aHHBIX HA CXEME JIaTYNKOB MPUCBANBAIOTCS TO3UIMH, CUTHAJIBI C HUX UMEIOT CBOU MOPSTIKOBBIE
HoMmepa. HeoOxommMo mpocuuTaTh HOMEpa MO3UIIMA U CUTHAJIOB M Ha4aTh HOBBIM KOHTYP 11s 10 30HBI €
BEPHOT'O MTO3UIIMOHHOTO 0003HAYCHHS.

Memﬂy 30HaMH B MPSAMOYI'OJIbHUKE aBTOMATU3allUU IIOCTABUTh IIPUMCYAHUC.

M NDUMEYaHYE

4

Tekct MMpUMCEYaHUs YKA3bIBACTCA MCIKIAY CHGHI/I(I)I/IKEII_II/ICI‘/’I U HITaMIIOM.
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s Pezynupywuui xonmpoanep, Simatic $7-400 7

£ llpomsunennsid komasomep, Simafic Rack PC I &0s 7

loumesarue

Cxema Bsmomvena dag 8Byx 30K, OnR ocmamsksx 30K cxema ananozuswa . OJopydobanue 3aKke3axo .

0 3A.27.83:84.013. KI7.18. € 3

AAR . MME . AOLL 10 L fum ) Macca | Macuma

3ananue 5.

3anoJHUTh CHCHI/I(l)I/IKaHI/II-O, BKJIIO4as BCC NAaTYUKH, JJII BCEX 30H. I[a>1<e AJId TEX, KOTOPEIC HE

pacuepunBanuck B cxeMe. Crienuukanys 3arnoiHseTcs B MOps/IKe BO3pacTaHUs HOMepa KOHTYpa U B
a(paBUTHOM MOPSJIKE.

[Tpumep:

flaz Houmerodanue Honm. lMpumeyonue

Ta-7 Ta- Fa-T 7a-)

Tepmortexmpiveck it npeodparofameds, TXA -0197 1

et reriet | Topmozsexmpuveocid npeofparofamens, TINT -0187 0

fa-L Ta-f lad

Fa-f Fa-f Fa-f

Wawd Ba-f Baud

Bas] Bad Fa=r

Ta-d Fa-f Wa-?

Sle-f Ha-r

8, 28, 10 FE Hewepumessnsd npeadparofiomens , Mempaw -250 MK 2

12, 53, K3, BF

FF, FE &, HF

3aganue 6.

[To mpumepy onucanuss KOHTYPOB KOHTPOJIS U PETYIUPOBAHUS TeMIleparypsl U3 3aganus 2
CaMOCTOSITENIbHO COCTaBUTh OMMCAaHUE KOHTYpa COOTHOIIEHUS pacxoja ra3-Bo31yX ¢ yKa3aHHEeM
UCIOJIb3YEMbBIX CPEACTB aBTOMATU3ALIUU U MX TO3UIIMOHHBIX 0003HAUYECHUH.

B oTBeT Ha 3a1aHMe IPAKTUYECKON pabOThl MPUKPEUTh TEKCT C OITMCAHUEM.
®opma npeacTaBiaeHus pe3ybTara:
Otuer o npojenaHHoi paboTe

Kpurepun onenkmn:
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—«OmauyHo» - meopemuyeckoe co0epiucaHue Kypca 0C80eHO NOIHOCMbIO, 6e3 npobenos, ymeHus
cghopmuposansl, 6ce NPedyCMOmMpeHHble NPOSPAMMOU YueOHble 3A0aHUsl GbINOJHEHbl, KA4ecmeo ux
BbINOIHEHUS. OYEHEHO BbICOKO.

—«Xopowoy» - meopemuyeckoe colepiicanue Kypcd OCB80€HO NOJIHOCMbIO, 0e3 npobHenos,
HeKomopvle YMeHUsl CHOPMUPOBAHbL HEOOCMAMOYHO, 8ce NpedyCMOmMpeHHble NPOSPAMMOl yueOHble
3A0aHUsL BLINOJIHEHL, HEKOMOPble UObI 3A0AHULL BbINOJHEHbL C OUUUOKAMU.

—«YoosnemeopumenvHoy - meopemuueckoe cooepiucanue Kypca 0C80€HO YACMUYHO, HO Npoobeibl
He HOCAM CYWeCmBEeHHO20 Xapaxkmepd, HeoOXooumvle YMeHUss padomsl ¢ 0CB0EHHbIM MAMEPUATIOM 8
OCHOBHOM CHOpMUPOBADbL, OOTLUUUHCMBO NPEedyCMOMPEHHBIX NPOSPAMMOU 00yUeHUs. YHeOHbIX 3a0aHUlL
8bINOJIHEHO, HEKOMOpble U3 BbINOTHEHHBIX 3A0AHUL CO0epAHCam OUUOKU.

—«Heyoosenemgopumenvhoy - meopemuyeckoe coolepiicanue Kypca He 0C80€HO, HeobXooumvle
VMeHUsi He CHOPMUPOBAHDL, BLINOIHEHHbLE YUeOHble 3a0anusi cooeparcam epydvie OuudKuU.
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