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Jluer akTyasm3anun pado4ei nporpaMmal

PaGouas nporpamma rnepecMoTpeHa, o6cysk/ieHa u ogo6pena s peamsanuu B 2020 - 2021
yueGHOM To/1y Ha 3ace/laHui Kadepbl ABTOMAaTH3HPOBAHHBIX CHCTEM YIPaBJIEHHS

[Tpotokomn or 02 ceum%f/o{ Ne 1
3aB. kadepoii (’7,/ s // C.M. Annpees

PaGouas nporpamma rnepecMoTpeHa, 00cysk/iena u ogo0pena s peanuzanuu B 2021 - 2022
yueOHOM ToJIy Ha 3ace/laHuH Kadeapsl ABTOMAaTH3MPOBAHHBIX CHCTEM YIIPaBICHHS
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3aB. xadenpoi C.M. Annpeen
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yueOHOM rojy Ha 3ace/laHuu Kadeapsl ABTOMATH3MPOBAHHBIX CHCTEM YIIPaBJICHHS

[TpoTokom ot 20 1. Ne

3aB. kapeapoii C.M.Xﬂnpeen




1 Ilesin ocBOEHMSI AMCUMTILTHHBI (MOIYJIsA)

[ensMu ocBoeHUsT AUCHUIUIMHBI «H(DOpPMAIMOHHBIE TEXHOJOTHH B METAJLUTYPTHUN
SIBIITIOTCS: U3YYEHUE MPUHIUIIOB TMOCTPOSHUS U IKCIUTyaTallud WH()OPMAIMOHHBIX CHUCTEM B
TEXHOJIOTHYECKHUX IMPOIEccax B METAUTYPTUH; OCHOB MH(MOPMAIIMOHHBIX CUCTEM OTNIEPATHBHOTO
MIPOU3BOJICTBEHHOTO MEHEDKMEHTA C IENIBIO [[EICHANIPABICHHOTO UCIIOJIb30BAHUS HHPOPMAITIH
JUIsl  TIOBBIIICHHUS A()()EKTUBHOCTH BBIMOJHEHUS TMPOU3BOJICTBEHHBIX 3a/1ay; TMPUHIIMIIOB
XpaHeHusi, 00paboTku 1 3((HEKTHBHOTO MOUCKA, aHAIM3a M CHHTE3a MHPOpMAIUU B OaHKaX U
0a3ax JaHHBIX.

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOIi MPOrpaMmbl

Jucuunnubaa VMHpopMalMoOHHbIE TEXHOJOTHH B METAJUTYPTrUM BXOJUT B BapUaTUBHYIO
4acTh y4eOHOTO I1aHa 00pa30BaTEIbHON MPOTrPAMMBI.

JUis  u3ydeHus  JUCHMIUIMHBI  HEOOXOOuMbl  3HaHUS  (YMEHMs,  BJIAJICHUSA),
c(OpMHPOBAHHBIE B PE3YJIbTATE U3YUCHHSI JUCIUTUTNH/ TPAKTUK:

BBeznenue B HanpaBiieHue

Maremarunka

dusnka

3HaHus (YMEHUs, BIIaJICHUs), TOJTYYEHHbIE IPU U3YyYEHUU JAaHHOM JUCLMILIMHBI OyIyT
HEO0XOAUMBI 1715l U3YYSHMSI AUCHUIUINH/ TIPAKTHK:

[ToaroToBka K 3alUTe U 3aIMTa BBITYCKHON KBATU(pUKALIMOHHON paboThI

[TonroroBka K caue ¥ caya rocy1apCTBEHHOTO IK3aMEHa

3 Komnerenuuun odyyarouierocsi, popMupyembie B pe3yJbTaTe 0CBOECHHUS

AUCHHILIMHBI (MOYJIS) U INIAHUPYeMbIe pe3yJibTaThbl 00y4YeHus1

B pesynbrare ocBoeHMs IUCHMILIMHBI (Monyisi) «MHGpopMalMOHHbIE TEXHOJIOTMU B
METaJUTYPTHHY 00 y4arOIIUIICs T0JDKEeH 001a1aTh CASAYIOIUMHA KOMITETCHIIUSIMU:

CTpyKTypHBIi [1nanupyemsble pe3yabTaThl 00y4eHUs
JJIEMEHT
KOMIIETCHIINH

[TK-1 cmocoOHOCTHIO K aHANTU3Y U CUHTE3Y

3HaTh - OCHOBHBIE METOAMKH MOMCKA U UCTOYHUKU HAyYHOU MH(POpMaIUY;

- METOJIMKH aHAJIM3a U CUHTEe3a HHPOPMAIIUU U3  Pa3TUYHBIX HCTOYHUKOB U
MIpE/ICTaBNICHHs ee B TpeOyeMom GopmMare ¢ UCIOIb30BAHHEM
WH(OPMAILIMOHHBIX U  KOMIBIOTEPHBIX TEXHOJIOTHI;

- pa3JIN4YHLBIC CIIOCOOBI IpeaACTaBICHUA I/IH(l)OpMaHI/II/I C UCIIOJIb30BAHUEM
MH(OPMAIIMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTUH.

YMmeTh - ICTIOIB30BaTh Pa3IMYHBIC HCTOYHHUKH IS TIOJTOTOBKU 0030POB M OTUETOB,
0(OpPMIISITh HAYYHO-TEXHHUUECKHUE OTYETHI B COOTBETCTBUHU C TPEOOBAHUSIMU;
- 000011aTh HH()OPMAITUIO U3 PA3TMYHBIX UCTOYHUKOB ISl TIOJITOTOBKH
0030pOB 10 33JaHHON TeMaTuke, OQOPMIISATh HAYUHO-TEXHUUIECKUE
OTYETHI C MCIOTH30BAaHUEM FOTOBBIX IIA0JIOHOB M MAKETOB;

- aHATM3UPOBATh WH(GOPMAIUIO U3 PA3THMYHBIX UCTOYHUKOB JIJIS
MOJITOTOBKH 0030POB 110 33JaHHON TEeMaTHKE, ONPECIIATh CTPYKTYPY H
0(OpPMIISITh HAYYHO-TEXHUYECKHE OTUETHI.




Bnanets

- HaBBIKaMH PabOTHI B MaKeTaX MPUKJIAJHBIX IPOrpaMM JUIst 0pOpMITCHHS
TEKCTOBOM MH(pOpMaINH;

- HaBBIKaMH PabOTHI C COBPEMEHHBIMH ITPOTPAMMHBIMH CPEACTBAMH JIIIS
oopmIIeHHS TEKCTOBOM HH(pOpMAIIHH;

- METOJlaMH M CPEICTBAMH IPEICTaBICHHS TEKCTOBOM MHpOpMAIN
C MCIIOJIb30BAaHHEM COBPEMEHHBIX TEXHOJIOTUH.




4. CTpyKTYypa, 00bEM U coiepKaHne TUCUMTLTHHBI (MOIYJIs1)
OO6m1ast TPy1I0EMKOCTh TUCIMIUIMHBI COCTaBIIsAeT 3 3a4eTHBIX exunauil 108 akan. gacos, B TOM yucIe:
— KOHTaKTHas pabota — 59,7 akas. 4acos:
— ayauTopHas — 56 akaj. 4acos;
— BHeayIUuTOpHas — 3,7 aKaj. 4acoB
— caMmocTosTenbHas pabora — 12,6 aka. 4acos;
— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. gaca

CDopMa aTTeCTalluu - 3K3aMEH

AynuropHas s s
KOHTaKTHast paboTa E z DopMa TeKyIero
Paznein/ rema § (B axaz. yacax) E g‘ Bux . KOHTpOIA Kon
[ — : g O | CAMOCTOATENLHOH |  YCMCBACMOCTHH | oo
@) 2 5 paboThI MIPOMEKYTOUHOM
Tex. mab. | mpaxr. = aTTeCTalUu
3aH. 3aH. | O &
1. Pazmen 1. TexHuueckue cperncra
cbopa, o00paboTkM ©  Tmepemavu
uHdopmau
1.1 MeTposoruieckoe CaMocTosTeNbHOE YcTHBI onpoc
o0ecreyeHue  TEXHOJIOTHYECKUX 2 0,6 |uzyuenue yueOHOM Kontponbnas IK-1
H3MEpPEHHIA. JUTEPATYPbI pabora
CamocToaTenbHOE
7 u3ydeHue yueGHoM
1.2 Meronsl W cpencraa JUTEpaTyphl, TectupoBanue
M3MEpEeHIsI rapaMeTpoB 6 16/41 1 TIOATOTOBKA K JlabopaTopHsbie [K-1
TEXHOJIOTHYECKOTO IIpolecca. BBIIIOJIHECHUIO paboThI
1a00paTOPHBIX
pabot
Hroro no pasaeny 8 16/41 1,6
2. Pazmen 2. WHdpopmanuoHHBIE
CHCTEMBI
2.1 OcHoBHble TmOHATHA 00 CamocToATeNnbHOE
HHPOPMAITHOHHO-U3MEPHUTEITBHBIX 2 1 |wusyuenwue yuebHOI| VYcTHBIH ompoc [K-1
cucTeMax. JUTEPATYpPbI
CamocTosTenpHoe
7 U3ydeHue yaeOHOM
2.2 Opranuzarms JIMTEPATYPHI, VYcrHblit onpoc
ABTOMATH3UPOBAHHOTO pPabouero 2 2/21 1 MOJTOTOBKA K JlaGopaTopHble IK-1
MecTa. BBIITOJTHEHHIO paboThI
71a00paTOPHBIX
pabor
Wroro no pazgeny 4 221 2
3. Pazgen 3. OCHOBBI aBTOMATHUYECKOTO
yIIpaBJIEeHUS TEXHOJIOTHYECKHUMU
poLeCccaMu
3.1 Knaccudukauns u BUABI CaMmocrosTensHoe
CHUCTEM aBToMaTmdeckoro| 7 2 1 |usyuenue yueOHOU TectupoBanue IK-1
yIIpaBIEHHUS. JUTEPATYPbI




CaMocCTOosTeNbHOE
U3ydcHHe y4eOHOH

3.2 CucreMbl aBTOMaTHYECKOTO JNUTEPATYPEL, VYerHEI ompoc
pPEryJIUpOBaHUS C  THIIOBBIMH 2 421 2 MOJITOTOBKA K JlaGopatopHbie IK-1
peryasTopamMy. BBITIOJTHEHHIO paboTEI
11ab0paTOPHBIX
pabot

CamocrosTensHoe

u3ydeHue yueOHon
3.3 CpoiicTBa cucTeM JUTEPATYPHI, JlaGopatopHbie
aBTOMaTHYECKOTO 4 6/411 2 MIOJrOTOBKA K pabots! [IpoBepka IK-1
PEryIupoBaHHUSL. BBIIIOJTHEHHIO WH]. 3aJaHul

1a00PaTOPHBIX
pabot

Hroro o pa3zeny 8 10/611 5
4. Pazgen 4.  Apromarmzaumus
TEXHOJOTHYECKHUX MPOIECCOB

CaMoCTOsTENBHOE
4.1 Oco0OeHHOCTH TIOCTPOEHHS M .

4 1 |usydenue yueOHoii| TecrupoBaHue IK-1
¢byukuuun ACY TIL.
JUTEPATYPHI

4.2 ABTOMaTH3AIIUS CaMocTosTeNnbpHOe VYcTHBI onpoc
arJoMepaloHHOTO 2 1,5 |usydenue yueOHoii| IIposepka unz. IK-1
MIPOM3BOJICTBA. JUTEPATYPHI 3agaHui
4.3 ABTOMaTH3AIIUS CaMocTosITeNbHOe YcTHBI onpoc
TEXHOJIOTHYECKOTO nporecca 2 1,5 |usydenue yueOHoli| IIpoBepka unz. IK-1
BHETICYHOH 00pabOTKH CTalIH. TUTEPaTypHI 3a/laHui
Uroro no pazaeny 8 4
Hroro 3a cemecTp 28 |28/12U 12,6 SK3aMeH
UTtoro mo aucuurinHe 28 |28/121 12,6 9K3aMeH MK-1




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

JUia peanuszanMy MpelycCMOTPEHHBIX BHUJOB Y4e€OHOH pabOThl B KauecTBe 0Opa3oBaTENIbHBIX
TEXHOJIOTUH B TIPENoJaBaHUU JUCHHMIUIMHBI «MH(OpMAIIMOHHBIE TEXHOJIOTUH B METAJUTypIUN»
UCIOJIB3YIOTCS:

Tpaauunonueie 00pa3oBaTeNbHbIE TEXHOJIOTUN — HH(POpPMAITMOHHAs JIEKIHsI (BBOIHYIO JIEKIIHIO,
IZIe JAeT IEepBOE IPEICTaBICHHE O MPEIMETE W 3HAKOMCTBO CTYIEHTOB C Ha3HAYCHHEM M 3aJadaMu
Kypca); JIEKIMM — KOHCYJbTallu¥, W3JIO)KEHHE HOBOI'O MaTepuaa CONPOBOXKIAETCS IOCTAHOBKOMN
BOIIPOCOB U JIUCKYCCHEH B IOMCKaX OTBETOB Ha 3TH BOIPOCHI; J1a0OpaTOpHble pabOThl; MPaKTHUECKUE
3aHATHUSL.

TexHonoruu npo6sieMHoro o0yyeHus: — NpoOJIEMHBIE JIEKIUH SIBJISETCS Pe3yJbTaTOM YCBOEHUS
MOJTy4YeHHOM WH(OpPMALUU TOCPEACTBOM IIOCTAHOBKM IMPOOJIEMHOIO BOIPOCAa M IMOMCKA ITyTeH ero
pereHust; 1abopaTopHble paboThl ¢ UCIIOJIB30BaHUEM IPOOJIEMHOr0 00yueHHE, KOTOPOE 3aKJIF0YAaeTCs B
CTUMYJIUPOBAaHUM CTYACHTOB K CaMOCTOSTEJIBHOW <«00BIYe» 3HAHWUN, HEOOXOIMMBIX IJISl PEIICHHS
KOHKPETHO! MPOOIIEMBI.

HNudpopManinoOHHO-KOMMYHUKALMOHHBIE 00pa30BaTeNIbHBIE TEXHOJOTHH — B XOJ€ IMPOBEIACHUS
JEKUMOHHBIX 3aHATUH INpeSycMaTpUBAacTCA MCIOJNb30BAHUE 3JEKTPOHHOIO JAEMOHCTPAaLlMOHHOIO
Matepuana (JIeKUUMU-BU3yallM3alluK), HCIONb3oBaHUEe VHTEpHET pecypcoB M MNPOMEKYTOUHBIX
aTTecTallui U IIPOBEPKU OCTATOYHBIX 3HAHUI

JlexunoHHBIN MaTepHal 3aKperisieTcss B Xo/ie Ja00paTOpHbIX pabOT, HA KOTOPBIX BBIIOJIHAIOTCS
I'PYNIIOBBIE WM UHAUBHYAJIbHBIE 3aJaHU 110 IPOMACHHON TEME.

CamocrosTenpHas paboTa CTUMYJIHPYET CTYACHTOB K CaMOCTOATENBHOM MpopaboTKe B mporecce
BBINOJIHEHUS] KOHTPOJIBHBIX Pa0OT M MHIMBUAYAJIBHBIX 3aJaHUM, a Takke B Ipolecce MOATOTOBKU K
YCTHOMY OIIPOCY, TECTUPOBAHUIO U UTOTOBOW aTTECTAIUH.

B xozxe npoBeneHyst TEKIIMOHHBIX 3aHATHI IPEyCMaTPUBAECTCSL:

- HUCIOJB30BaHUE DJEKTPOHHOIO  JEMOHCTPALlMOHHOIO MaTepuaiga [0 COBPEMEHHOU
U3MEPUTEIILHON TEXHHUKE;

- FICTIOJIb30BaHKE JICKTPOHHBIX YU€OHHUKOB 10 OTJCIIEHBIM TeMaM 3aHSATHIA;

- aKTHBHBIE U HMHTEPAaKTUBHbIE (POPMBI OOyUEHMs: BapUaTHUBHBIA OMNPOC, TUCKYCCHH, YCTHBIN
OIpOC, KOHTPOJIbHAs paboTa, TECTOBBII ONPOC, MHIANBUIyaIbHAs «3alIUTa» TJa00PaTOPHBIX padoT U T.J.

6 YueOHO-MeTOAMUYECKOE 00ecleueHre CAMOCTOATeIbLHO padoThl 00y4arommxcst
[Ipencrasneno B npunoxenuu 1.

7 OneHouHble cpeacrea IJist IpOBECACHUSA l'[pOMe)KyTO‘-lHOﬁ aTTeCTallun
HpeI[CTaBJ'IeHBI B IIPUJIOKCHUN 2.

8 YueOHo-MeTOoqMYecKOe U HHPOPMALMOHHOE 00ecTieyeHre TUCIIUILTUHBI (MOTYJI51)

a) OcHoBHas auTEparypa:

1. CoBpemeHHBIE cCTEMBI aBTOMAaTHU3AIMH U yIpaBiieHus : yueOHoe nocooue / C. M. Anapees, E.
C. Ps6uukoga, E. FO. Myxuna, T. I'. Cyxonocosa ; MI'TVY. - Marautoropck : MI'TY, 2015. - 1 anexTpoH.
OIIT. JIICK (CD-ROM). - 3aru. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=71.pdf&show=dcatalogues/1/1123963/71.pdf
&view=true (mara oOpamenus: 18.09.2020). - MakpooObekT. - TeKCT : 3aeKTpOHHBIH. - CBeacHHS
noctymHbl Takke Ha CD-ROM

2. Tpouenko, B.B. Cucremsl ynpaBieHHs TEXHOJIOTHUECKUMH TIpoIieccaMi U HH(pOpMaImoHHbIS
TEXHOJIOTUH: y4eOHOe mocoOue it akagemMudeckoro OakamaBpuata / B.B. Tporenko, B.K. ®enopos,
A.N. 3abynckmit, B.B. KomenmantoB. - Mockga: HS)IaTeHBCTBO Opaiit, 2019. - 136¢. - ISBN
978-5-534-09938-6 - Tekcr AIIEKTPOHHBIH. - URL:
https://urait.ru/viewer/sistemy-upravleniya- tehnolothesklml -processami-i-informacionnye-tehnologii-4

38994#page/1 (mata oopamenwus: 18.09.2020).

0) lomotHuTeEIBLHASI TUTEPaTypa:


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

2. Merpounorusi. Teopus u3MepeHuit: y4eOHUK JUIS akageMudeckoro OakanaBpuara / moja ooml.
penakuueit T.U. MypamkuHou. - 2-e u3., uctp. u 1om. - Mocksa: M3gatensctBo Opaiit, 2019. - 167c. —
ISBN 978-5-534-07295-2. - Texcr : AIIEKTPOHHBIH. - URL:
https://urait.ru/viewer/metrologiya-teoriya-izmereniy-434719#page/l (nara obpamienus: 18.09.2020).

3. Knenukos, B. B. ABromarm3anusi MpOW3BOJCTBEHHBIX MPOIECCOB : yued. mocodue /
B.B. Knenukos, H.M. Cynran-zane, A.I'. Cxuptnamze. — Mocksa : UHOPA-M, 2018. — 208 ¢. —
(Boiciree obpasoBanue: bakanaspuat). — www.dx.doi.org/10.12737/18466. - ISBN 978-5-16-011109-4.
- Texkcr : anexktponnsiid. - URL: - https://znanium.com/read?id=302903 (nata obpamenus: 18.09.2020). —
Pexxum octyma: 1o noamnucke.

4. VBanoB, A. A. ABTOMaTH3alMsl TEXHOJIOTHYECKUX IPOIECCOB M TPOM3BOJCTB : yueOHOE
nocobue / A.A. VIBaHoB. — 2-e u3., uctp. u gon. — Mocksa : ®OPYM : UTHOPA-M, 2020. — 224 c. —
(Cpennee npodeccuonanpHoe oopazoBanue). - ISBN 978-5-00091-535-6. - Tekcr : anexrponHsid. - URL:
https://znanium.com/read?id=362810 (mata oopamierust: 18.09.2020). — Pesxum mocTymna: mo momucke.

5. Myxuna, E. FO. IIpoekTupoBaHie aBTOMaTU3UPOBAHHBIX CUCTEM: KOHCIIEKT JICKIUH | yueOHoe
nocobue / E. 0. Myxuna ; MI'TY. - Maruautoropck : MI'TY, 2014. - 1 anextpos. ont. auck (CD-ROM).
- 3aru. ¢ TuTya. 3Kkpasa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1154.pdf&show=dcatalogues/1/1121181/115
4.pdf&view=true (nara oopamienus: 18.09.2020). - MakpooOBeKT. - TEKCT : 31eKTPOHHBIN. - CBEICHHS
noctynsbl Takke Ha CD-ROM.

6. [lumog, O. B. Texaudeckue cpeicTBa aBTOMATHU3AINH U YIIPaBJICHUS : yaeOHoe mocodue / O.B.
[lIumoB. — Mocksa : UHOPA-M, 2020. — 396 c. + [don. marepuansl [DIEKTPOHHBIA pecypc|. —
(Cpennee npodeccronabaoe oopazoBanue). - ISBN 978-5-16-015283-7. - Tekcer : anekrpoHHbId. - URL:
- https://znanium.com/read?id=359601 (nara obpamienus: 18.09.2020). — Pexxum g0CcTyma: 1Mo MOANUCKE.

7. Auapees, C. M. [IpuHIUIIBI TOCTPOCHUS M OPTAaHU3AIIUN KOMIUIEKCOB TEXHUYECKHX CPEJICTB B
crcTeMax aBToMaTuueckoro ynpasieHus. Kypce snekuuii : yaueoHoe mocodue / C. M. Annpees. -
Maruutoropcek : MI'TVY, 2013. - 1 anektpon. ont. guck (CD-ROM). - 3ar. ¢ tutyi. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=920.pdf&show=dcatalogues/1/1118913/920.
pdf&view=true (mara oopamenus: 18.09.2020). - MakpooObekT. - TeKCT : 31eKTpoHHbIH. - CBeieHUs
noctymHbl Takke Ha CD-ROM.

8. Tlapcynkumn, Bb. H. ABroMaTu3ammsi TEXHOJIOTUYECKUX TIPOLECCOB W TPOU3BOJICTB.
[Tpon3BOACTBO CTalM B MapTEHOBCKHX I€YaxX, JBYXBAaHHBIX arperarax W KHCIOPOIHBIX KOHBEPTEpax :
yuebnoe nocobue / b. H. Ilapcynkun, T. I'. CyxoHocoBa, A. P. bonnapesa ; MI'TY. - Marauutoropck :
MI'TY, 2016. - 264 c. : HII., TaoII. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2913.pdf&show=dcatalogues/1/1134463/291
3.pdf&view=true (mara obparmenus: 18.09.2020). - MakpooOwekT. - TekcT : 37aeKTpoHHbIH. - MMeeTcs
NIEYaTHBIN aHAJIOT.

9. IlapcynkuH, b. H. ABTOMaTn3aiius TeXHOJIOTHYECKHUX MPOIIECCOB U MPOU3BOICTB B
MeTautyprud : yueoHoe nocodue / b. H. ITapcynkun, C. M. Anapees, E. C. Ps6uukoBa ; nox pexn. b. H.
[Tapcynkuna ; MI'TVY, [kad. [IKuCV]. - Maraurtoropck, 2011. - 151 c. : un., Tabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=482.pdf&show=dcatalogues/1/1087745/482.
pdf&view=true (mara o6pamenus: 18.09.2020). - MakpooObekT. - TeKCT : 3eKTpOHHBIH. - MeeTcs
MeYaTHBIA aHaJIoT.

10. IMapcynkuH, b. H. ABTOMaTH3aus v ONTUMH3AINS YIIPABICHHS TETUIOBBIM PEXKUMOM PaOOTHI
O70Ka BO3yXoHarpeBareneil 1oMeHHo neun : yuebnoe nocoodue / b. H. IMapcynkun, C. M. Anapees, M.
1O. Pss6uukos ; MI'TY, [kad. I[TIKuCV] . - Marauroropck, 2009. - 148 c. : mi., rpad., cxemsl, Tadi. - URL:


https://urait.ru/viewer/metrologiya-teoriya-izmereniy-434719#page/1
https://znanium.com/read?id=302903
https://znanium.com/read?id=362810
https://magtu.informsystema.ru/uploader/fileUpload?name=1154.pdf&show=dcatalogues/1/1121181/1154.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1154.pdf&show=dcatalogues/1/1121181/1154.pdf&view=true
https://znanium.com/read?id=359601
https://magtu.informsystema.ru/uploader/fileUpload?name=920.pdf&show=dcatalogues/1/1118913/920.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=920.pdf&show=dcatalogues/1/1118913/920.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2913.pdf&show=dcatalogues/1/1134463/2913.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2913.pdf&show=dcatalogues/1/1134463/2913.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=482.pdf&show=dcatalogues/1/1087745/482.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=482.pdf&show=dcatalogues/1/1087745/482.pdf&view=true

https://magtu.informsystema.ru/uploader/fileUpload?name=269.pdf&show=dcatalogues/1/10608
96/269.pdf&view=true (nata oopamenwus: 18.09.2020). - MakpooObeKT. - TEKCT : JIEKTPOHHBIN. -
HMeeTcs neyaTHBIN aHaJIOr.

11. IMapcynkuH, b. H. ABTOMaTH3aIMs 1 ONITUMU3AIIHS YIIPABICHHSI TPOLIECCOM BBITIABKH YyT'yHA
B JIOMEHHBIX Ieuax : yueonoe nmocodue / b. H. [lapcynkun, C. M. Auapees, T. I'. Cyxonocosa ; MI'TYV. -
Marnutoropck : MI'TY, 2018. - 215 c. : ni., Tabm., cxemsl, rpad., Auarp., HOMOrp., 3cKu3bl. - ISBN
978-5-9967-1208-3. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=3635.pdf&show=dcatalogues/1/1524803/363
5.pdf&view=true (mara obpamenus: 18.09.2020). - MakpooObeKT. - TEKCT : 31eKTpOHHBIN. - MeeTcst

HeYyaTHBINA aHaJor.

B) MeToauyecKkue yKa3anus:

1. 1. Myxuna, E. 0. Cucremsl yrpaBieHus! TEXHOJOTHYECKUMU IIpoIieccaMy M MHPOPMALIMOHHBIE
TexHoyioruu : yueoHoe mocodue / E. FO. Myxuna, A. P. bounapesa ; MI'TY. - Marautoropck : MI'TY,
2014. - 1 onekrpon. ont. guck (CD-ROM). - 3arnm. ¢ tutyn. okpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1156.pdf&show=dcatalogues/1/1121183/115
6.pdf&view=true (zara obpamenus: 18.09.2020). - MakpooObeKT. - TeKCT : 31eKTpoHHBIH. - CBeIcHUS
noctynssl Takke Ha CD-ROM

2. MyxwuHa, E. 0. ABToMaTu3anusi TeXHOJIOTHYECKUX mporieccoB : npaktukyM / E. FO. Myxuna,
A. P. boumapea ; MI'TY. - Marautoropck : MI'TY, 2017. - 110 c. : wi., Taba., cxemsl. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3507.pdf&show=dcatalogues/1/1514313/350
7.pdf&view=true (mara obpamenus: 18.09.2020). - MakpooObekT. - TeKCT : 3IeKTpOHHBIA. - MeeTcs
ME€YaTHBIN aHAJIOT.

3. UnauBuayanbHele 3a1anus o aucuuiuinae « HpopMaoHHbIe TEXHOJIOTUN B METAJLTYPTHI.
[Tpunoxenne 3.

4, TpeboBanus k opopmiieHuto pedepara. [punoxenue 4.

r) [Iporpammuoe o6ecnieuenne u UnTepHer-pecypcebi:

IIporpammHoe oGecnieueHne

Haumenosanwue [10 Ne norosopa CpoKk JIeHCTBHYSI JIUIICH3UH
MS Windows 7
Professional (ast J1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 Ne 135 or 17.09.2007 Geccpouro
Professional
CBOOOTHO
FAR Manager pacnipoctparsiemoe IO O6eccpouHo
TZi CBOGOIEHO 6eccpouHO
P pacnpoctpansgemoe [1O p

IIpodeccnonanbublie 0a3bl JAHHBIX M HH(POPMaIMOHHBIE CIIPABOYHBIE CHCTEMbI
Hassanue xypca CchlIKa

OnexkTpoHHas 0a3a mepuoauyYecKux u3gaHui East
View Information Services, OO0 «MIBUC»

Hanmonanenass  uHQpOpMaMOHHO-aHATUTHYECKAS

cucreMa — Poccuiickuii  uuaekc HaydHoro|URL: https://elibrary.ru/project risc.asp

nutuposanus (PMHI)

https://dlib.eastview.com/



https://magtu.informsystema.ru/uploader/fileUpload?name=269.pdf&show=dcatalogues/1/1060896/269.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=269.pdf&show=dcatalogues/1/1060896/269.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3635.pdf&show=dcatalogues/1/1524803/3635.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3635.pdf&show=dcatalogues/1/1524803/3635.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1156.pdf&show=dcatalogues/1/1121183/1156.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1156.pdf&show=dcatalogues/1/1121183/1156.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3507.pdf&show=dcatalogues/1/1514313/3507.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3507.pdf&show=dcatalogues/1/1514313/3507.pdf&view=true
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp

HanmonaneHass  mH(pOpManMOHHO-aHAIUTHYECKAS
cucteMa — Poccuiickuii  MHIEKC  HAay4yHOTO

URL: https://elibrary.ru/project risc.asp

ITouckorast cucrema Axamemusi Google (Google
Scholar)

URL: https://scholar.google.ru/

WNudopmannonnas cucrema - EnquHoe okHO 1octymna
K MH(OpMaIIMOHHBIM pecypcam

URL: http://window.edu.ru/

denepaibHOE  TOCYIApCTBEHHOE  OIOJKETHOE
yupexieHne «DenepanbHbIT WHCTUTYT
IIPOMBIIIJICHHONW COOCTBCHHOCTHY

URL: http://www1.fips.ru/

Poccuiickas lN'ocynapcrBenHas oubmoTeKa.
Karanoru

https://www.rsl.ru/ru/4readers/catalogues/

DOnekTpoHHBIE pecypcbl Oubmuoreku MITY wum.
I''1. HocoBa

http://magtu.ru:8085/marcweb?2/Default.asp

®denepalbHbIii  00pa30BaTENbHBIA  HOPTAI
Orxonomuka. Commonorugd. MeHeHKMEHT

~ |http://ecsocman.hse.ru/

VYHuBepcuterckass  HMHGOpPMAllMOHHAs  CUCTEMa
POCCHUA

https://uisrussia.msu.ru

Mex ryHapo Hast HayKOMETpPHYECKast
pedepaTrBHas M IOJHOTEKCTOBas 0asa JaHHBIX
nayunbix m3gaauii «Web of sciencey

http://webofscience.com

Me)K,Z[yHapOI[HaH pe(l)epaTI/IBHaH " ITOJIHOTCKCTOBAsA
CIIpaBOYHasl 0a3a JaHHBIX Hay4HBIX U3JaHuN
«SCopus»

http://scopus.com



https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
http://ecsocman.hse.ru/
https://uisrussia.msu.ru/
http://webofscience.com/
http://scopus.com/

9 MaTepuajIbHO-TEXHHYECKOE o0ecredeHne TUCUMILTHHBI (MOYJIs1)

MartepuanbHO-TeXHUYECKOE O0eCieueHre TUCIUIUINHBI BKIIIOYAeT:

MartepuanbHO-TEXHUYECKOE O0eCieueHNe TUCITUIUINHBI BKIIIOYAET:

Y4eOHble ayAUTOPUH JJIsl TIPOBEACHUS 3aHATUI JIEKIIMOHHOTO TUIA: MYJIbTUMEIUITHBIE
CpeICTBa XpaHEHUs, Iepeiayyl U NMpeACcTaBIeHUs HH(OOPMALIUH.

[Tomemenuss ansi  CaMOCTOATENBHOW  pabOTBl  OOy4aromMXcs:  MEPCOHAIbHBIE
komrbioTepsl ¢ makerom MS Office, Bbixogom B MHTEpHET M C IOCTYIOM B 3JIEKTPOHHYIO
MH(POPMAIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

YueOHble ayaUTOPUH IJI TPYNIOBBIX U WHIMBUAYAIbHBIX KOHCYJIbTAIMM, TEKYLIETO
KOHTPOJIS ¥ IPOMEKYTOUHBIX KOHCYJIbTALMMI: JOCKA, MYJIbTUMEIUUHBIN IIPOEKTOP, IKPaH.

[Tomemenue [yisi  XpaHeHUsT H  OPOGUIAKTUYECKOTO OOCITYXHBaHHS  y4eOHOTrO
000pYZI0BaHUS: CTEIUTAXKH IS XpaHEHHsI y4eOHO-METOAMYECKHII JOKYMEHTaIHH.

VYueOHast ayautopus Uid MpoBeAeHHs J1a00paTOPHBIX padOT: KOMIBIOTEPHBIM Kilacc:
nepcoHalibHbIe KommbloTepsl ¢ maketom MS Office, Beixomom B MHTEpHET M ¢ JOCTYIOM B
ANEKTPOHHYIO0 NHPOPMAITMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

Y4ueOHast ayauTopus JUIsl IPOBEIECHUS J1a00paTOPHBIX paboT: 1abopaTopusi METPOJIOTUU
U TEXHOJIOTMUECKUX H3MEPEHUM: TabOpaTOpHbIE YCTAHOBKHU IS BBIOJHEHUS J1a00OpaTOPHBIX
pabort:

- nabopaTopHblii cTeH] «/3Mepenue pacxoa razay;

- maboparopHsiii creHn «IloBepka Tepmomnapy;

- nabopatopHusiii creny «IloBepka npubopa Jduck-250, moromerpa I11-4540/1 u npuGopa
A-566;

- nabopatopusii creny «Mcnbitanue u nosepka KCII-3, BonsTmertpa 111-4540, npubopa
Huck-250»;

- nabopaTopHblii cTeH] «/3Mepenne ypoBHsI KHUIAKOCTEN»;

- 1abopaTopHbIi cTeH]1 «I3MepeHre ypoBHS ChIITYYHX MaTepUaioBy;

- nabopaTopHslii creH] «lIpeobpazoBatenu napnenus Merpany;

- nabopatopHblii cTeHn «CTaTHUeCKWe W JUHAMHUYECKHE XapaKTePUCTUKH OOBEKTa
yIPaBICHUS»

DJEeKTPOHHBIE TUIAKaThl MO Kypcy «OCHOBBI METPOJIOTHH M TEXHHUYECKUE HW3MEPECHUS»
(136), ximrou Ha 2 TIK.



[Ipunoxenue 1

Y4eOHO-MeTOANYECKOE 00ecTiedyeHHe CAMOCTOSATeIbHOM PadoThl 00y4arOINXCst
[To nucuunnune «MHpOpMaLIOHHBIE TEXHOJIOTHH B METAJLUTYPrHUI» IPEyCMOTPEHA ayIUTOpHAs U

BHEAyAUTOPHAaA CaMOCTOATCIIbHAA pa60Ta 06yqa101m/1xca.

AyauTopHas caMOCTOsTe/IbHAsE PaboTa CTYACHTOB MPEIIIOIaracT BBIMOJHCHUE U 3AIUTY
nmabopaTopHBIX paboT, peleHrne KOHTPOJIBHBIX 3a/1a4.

Ilepeyennb Bomnpocs! k 3amure
J1a00pATOPHBIX padoT
1. Ha xakux sBICHMSX OCHOBaHO [JEHCTBHE TEPMODIECKTPUUECKUX
TEPMOMETPOB?
2. Ilouemy npu noJacoeAMHEHUH TEPMOIIAPBI K U3MEPUTEIILHOMY IPUOOPY,
I10JIb3YIOTCS KOMIIEHCAIIMOHHBIMU ITPOBOJAMU?
TepModeKTpHIECKIE 3. Kak BBoagurca mnompaBka Ha TeMIepaTypy CBOOOJHBIX KOHIIOB
TepMollappl B~ aBTOMAaTHMYECKMX U  IEPEHOCHBIX  MOTEHLIUOMETpax,
npeoOpazoBarenu .
pax?
4.  Jlna Kakux TepMOINap HEBO3MOXHO NPUMEHEHHE KOMIIEHCALMOHHBIX
IIPOBOJIOB ISl BBEJICHUS IIOTIPABKU?
5. Ilpenenst U3MEpPEHUI CTaHJIapPTHBIX TEPMOAIEKTPUYECKUX
TEPMOMETPOB?
1. KakoBbl 0COOCHHOCTH METOAMKH IPOBEICHUS BTOPHUYHOTO IMprOOpa
Ucnbiranue u nosepka | Juck-250M?
BTOPUYHBIX MPHOOPOB | 2. Yro Takoe OCHOBHAS U AONOJIHHUTEIbHAS IOTPEIIHOCTh Ipudopa’?
paboTarouux B 3. Kakue mnorpemHoctd HEOOXOAMMO paccuuTaTh A TOTO, YTOOBI
KOMILIEKTE C CZIeNaTh BBIBOJ] O pe3yJIbTaTax MOBEPKU?
TEpMO3JIEKTpUYecKuM | 4. J1s1 4ero BBINOJHSIOT TOBEPKY MPUOOpa U YTO HOHUMAIOT MOJ] KIIaCCOM
npeoOpas3oBareieM | TOUHOCTH nmpuodopa?
S. Kakue cymecTByoT BUbl TOBEPOK?
1. Kakoii mpuHIun AefcTBYS y TEpPMOMETPOB COITPOTUBIICHUS?
2. OT 4ero 3aBHCHUT NIEKTPUUIECKOE CONPOTUBIIEHUE TIPOBOIHUKA?
3. Kakme  mpeumymectBa 'y  MEAHOTO Wy  IUIaTUHOBOTO
TepmomeTpsl TepMonpeoOpazoBaTeneil ConpoTUBICHUS?
COIPOTUBIICHUS 4. Kakoe 3HaueHue MNpH H3MEPEHUU TEMIIEpaTypbl MMEET IOKa3aTelb
TEIJIOBOM MHEpUUU?
S, Kakum nmapameTpom xapakTepu3yeTcsl YUCTOTa MaTepualia, Haylero Ha
M3rOTOBJIEHHE TEPMOMETPA CONPOTUBIICHNUS?
1. Ha y€m ocHOBaHO JieiiCTBHE TEPMOMETPOB CONTPOTUBIICHHUS?
HcnblTanue u nosepka | 2. Kakue Marepuanpl HUCHOJB3YIOT JJI M3TOTOBJIEHUS TEPMOMETPOB
BTOPUYHBIX MPUOOPOB | CONPOTUBIICHUS?
paboTaronux B 3. Kakue mnpubopsl MNpPUMEHSIOT B KOMIUIEKTE C TEepMOMETpaMu
KOMILIEKTE C CONPOTUBIICHHS?
TEPMOMETPAMHU 4. JlocToMHCTBAa U HEAOCTATKN HEYPaBHOBEIIEHHBIX MOCTOB.
COTIPOTUBIICHUS S. J171s1 4ero BBIMOJHAIOT MOBEPKY MpHOOpa ¥ YTO MOHUMAIOT MOJT KJIAaCCOM
TOYHOCTH NpHrodopa?
1. Kaxkas temriepaTypa Ha3bIBaeTCs IPKOCTHOW TEMITEpaTypoi?
2. Kak onpenenuts NEHCTBUTENBHYIO TEMIIEPATYPY TEJA, 3HAs IPKOCTHYIO
TeMIiepaTypy?
3. YeTpoicTBO MUPOMETPOB YaCTUUHOTO U3ITY4EHHUS
[TupomeTpsol 4 y o
. TO TaKOe€ I[BETOBAasI TeMIleparypa’
S. Kak cmemaercs MakCUMyM KpUBOH paclpeieseHusl CIEKTpalbHON
SHEPreTUYeCKON SAPKOCTH C YBETUUYEHHUEM TeMIIepaTypbl aOCOIIOTHO YEPHOIO
Tena?
[IpeobpazoBarenu 1. [Tpuntun neiictBus npeobpaszoBareneii cepun Metpan?




Ilepeyennb Bomnpocs! k 3amure
JIa00pATOPHBIX padoT
cepuu MeTpan 2. Kaxkue cymectByroT Mmoaudukanuu npeodpaszopareneii cepurt Metpan?
3. [Topsimox mpoBeACHHUSI TOBEPKU MpeodpazoBaTeieii?
4. Kakue TexHomornyeckue napaMeTpbl U3MEpSIIOTCS Ipeodpa3oBaTeIsiMu
cepun Metpan?
5. [TpuHIMI NEiCTBHUS TEH30METPUUECKOT0 JaTYUKA.
1. [TepeuncnuTh METOIbI U3MEPEHUS PACXOIA.
2. H3mepenne pacxoga METOI0M IOCTOSIHHOTO TIepernajia 1aBaeHus?
Pacxonomepsl 3. N3mepenue pacxoja METOI0M IIEPEMEHHOTO Mepenaaa JaBieHus?
4. W3mepenue pacxoza 1o IMHAMUYECKOMY JaBJICHUIO?
o. Bunpl cyxaromux ycrpoicTs?
1. UYro Takoe cTaTHYecKas XapaKTepUCTHKA O0BEKTa yIpaBlieHUs?
OKcrepuMeHTanbHOe | 2. Kakoii pe>xxuM crcTeMbl YIpaBIeHHS SBISETCS yCTAHOBUBIIEMCS?
onpeiecHue 3. Onpenenenne ko3 duirenrta nepeaaun oobekTa?
CTaTHYECKOMI 4. Yem otnmuaercs kod(pUIUEHT mepeaadn o0beKTa oT Koddduuumenra
XapaKTePUCTHKU ycuneHus?
00BEKTa yIpaBICHUS S. [Topsimok  ompeneneHusi SKCIEPUMEHTAIBHBIX TOUYEK CTaTUYECKON
XapaKTEPUCTHUKHU.
1. [Harep  ompexaeneHue  JAMHAMHUYECKOM  XapaKTEPUCTHKU  OOBEKTa
DKCIepUMEHTAIILHOE
yIpaBIeHHUSL.
olpezesieHue
. 2. IlepeuncnuTh TUHAMHYECKHE ApaMETPBl 00BEKTA YIIPABICHUSI.
JTMHAMHYECKOMN
3. Hartsb onpenenenne Koo.
XapaKTePUCTHKH
4. Jlatp onpenenenue To.
00BEKTa YIpaBICHUS
5. Jlate ompeneneHue 13.
1. Yro Takoe nepexoaHsblil npouecc?
. 2. Tumbl nepexoHbIX MPOLIECCOB B CUCTEME YIIPABICHUS?
ITepexoaublii mpouece pexOlt ot yrip
3. Ilepeuncnure mokasareian KauyecTBa MEPEXOIHBIX MPOLIECCOB.
B CUCTEME YIpaBlIeHUs .
4. B xakoM pexuMe yTpaBJiIeHHs] CHUMAIOT MEPEXOIHbIN mpoiiecc?
5. HazoBute Hactpoeunsie napametpsl [IN-perymnstopa.

IIpumep sapuanma konmpoavHou pabomut Nel

1. HapucoBats cxemy aBTOMaTH3aluu AJisg CTAaOUIU3aIMU TaBleHus. (10100paTh JaTYMK AaBICHUS,
BTOPUYHBINA TPUOOP, PETYIAATOP U T.J. OOBICHUTH HA3HAYEHHE BCEX DJIEMEHTOB CUCTEMBI).

2. HapucoBath KpHUBYIO pa3roHa Jyisi O0BbEKTa, o

00J1a1ato1Iero CIeAYIIUMU apaMeTpamMmu T=

5 ¢, To =25 ¢, u3MEcHEHNE BXOJHOTO 160
Bo3xeiictBus ot 30 1o 20 % xoma Bana UM.

120
Cratnyeckas XapaKTCPHUCTHUKA 00BEKTa UMEET

Q, M3/4

cneayronmi Bua. OnpeaenuTh Kos. 80

40

0 20 40 60 80 100
% xopa Bana UM

3. NHTterpanbHblii 3aK0H peryaupoBanus. HanucaTe 3aK0H, HApUcoOBaTh KpUBYIO pa3roHa. Kakue
CUTHAJIBI ITOJIAIOTCS HAa BXOJ PETYJISATOPA, UTO SBISAETCSA BBIXOJHBIM cUrHaIOM. O01IacTh IPUMEHEHHSI.

Ilpumep sapuanmos koumponvHot pabomol Ne2
Omnpenenuts, ToAeH MPUOOP K paboTe WK HET, OH paboTaeT Ha quana3oHe Xp, Xu (yKa3aHHBI B
tabnuie). Otyer aeneHuit mo npudopy, npousBoauThes yepe3 10, HauuHast ¢ Xu, 10 Xs. Kimace TounocTu




npubopa B Tabauue. [t momyueHus pe3ysabTara OnpeaeauTh: a0COTIOTHYIO, OTHOCHTEIbHYIO U
IIPUBEJICHHYIO NTOTpeIHOCTH. [I0CTPOUTH 3aBUCUMOCTD ISl ONIPECIICHNS BapUALIUH.
DKcIepUMEHTaIbHBIE TOBEPSEMbIC TOUYKM Ha3HAYUTh CAMOCTOSITETIbHO TaKUM 00pa3oM, 4TOOBI B BEIBOJIE
3HA4YUJIOCh: IIPUOOP COOTBETCTBYET KIACCy TOUHOCTH.

Bapuant | Xy | Xg | Kinacc Tounoctu
1 -10 | 30 0,5
2 -20 | 20 1,0
3 0 | 50 1,5
4 10 | 60 2
5 20 | 70 0,5

Ipumep sapuanmos uHOUBUOYATbHBIX 3A0AHULL
3aganue 1. Pacuer K03(UIMEHTOB CTATUYECKOM XapaKTEPUCTUKU O0BEKTA YIIPABICHUS METOIOM
HaMMEHBIIHNX KBAAPaToOB. Y(X)=a+bX - ypaBHCHUE JHHUH PETPECCHU.

Cucrema ypaBHeHHI 7151 pacueTa KOd(h(UIMEHTOB YpaBHEHUS JTMHUH PETPECCHUH:

n n

i=1 i=1

n n n

2 YiX; =ay. X; + by’ Xi2
i=1 i=1 i=1

ITocTpouTtsb rpauk CTaTHYECKON XapaKTEPUCTUKH, I71€ TOUKAMH [T0Ka3aTh SKCIIEPUMEHTAIbHbIE
3Ha4eHUs, a TMHUEH — PaCUETHYIO JIMHUIO PErPECCHH.

BKCHepI/IMeHTaHBHHe JaHHBIC

X.Ila OKcII.
TOYKH, MM
8,0 4,83
8,7 4,12
9,2 3,45
9,5 2,86
10,0 1,83
8,0 4,50
8,5 4,10
9,2 3,40
9,6 2,81
10,6 1,96
91,3 33,9

3ananue 2. Onpenenenre JMHAMUYECKUX TapaMeTpoB 00BEKTa YIIPaBJICHUS [0 KPUBOW pa3roHa.
Bapwuants! 3anannii:
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3apanme 3. Hanmucate pedepar Ha 3aJaHHYIO TEMY, UCTIONB3Ys PA3IMYHbIC HCTOYHUKH HH(POPMALIUH.
IIpumepwr mem pepepamos.

W3mepurenbHble HHPOPMALIMOHHBIE CUCTEMBI

Cnoco0bl peicTaBiIeHus HHPOPMAIHH

KomnbroTepHble TEXHOIOTHH, UCIIOIb3yEeMbIE TIPU TTOMCKE HH(pOpMAIIH
HNudopmanoHHbIe TEXHOJIOTHH, HCIIOIb3YeMbIe IPU IMTOMCKE HH(OpMAaLuH

Metoauku moucka u 06paboTKu HHGOPMAIMK U3 PA3TUYHBIX HCTOYHHKOB
[IpencraBnenne nndopmanuu B Tpedyemom dopmare

Ananu3 nHGOpPMAaLUU U3 Pa3IMYHBIX HCTOYHUKOB

CeteBble TEXHOJIOTHH IIpU cOope HHpopMannuu

VYnpasienue npoueccoM Harpea metauia B AIIK ¢ yuerom TekyIero remneparypHoro
COCTOSIHHS METaIlIa.

CoNoR~LNE

=
o

. ABTOMAaTH3a1us MPOLECCa BAKYyMUPOBAHHUS CTAIN B YCTAHOBKE OPIIHOHHOTO THIIA, 0COOCHHOCTH

nporecca.

11. YpaBneHnue npoueccoM J03UPOBaHUS CHIITYUUX IIUXTOBBIX MaTEPUAJIOB IIPU COCTaBJICHUN
IOUXTBI JJIA arjioMepannuu.

12. qDYHKIII/IOHaJILHaﬂ CXEMa Iponecca BaKyyMuUpOBaHUA CTAJIM B YCTAHOBKE UPKYJIIAIIWUOHHOI'O TUIIA.
OcobeHHOCTH pabOTHI OTACTBHBIX KOHTYPOB YIIPABICHHS.

13. Ontumuzanust paboThl YCTaHOBKH IIUPKYJISIIMOHHOTO THTIA ITyTEM YIIPABJICHUS pacX0J0M
TPaHCIIOPTHPYIOMIETo ra3a ¢ IeIbi0 00ecTedeHus] MAaKCUMAaIbHOW POU3BOIUTEIHHOCTH
YCTaHOBKH.

14. OcobGenHOCTH pabOTHI KOHTYPOB PETYIMPOBAHMs YPOBHS MeTa/uia B kpuctammusarope MHJI3 u

TEIIOBOTO PeXKHUMa KPUCTAIUIN3aTopa.

15. ABTOoMaTH3a1Ms TEIIOBOTO M TEXHOJIOTHYECKOTO pekuMa pa3iuBku ctand Ha MHJI3.
OyHKIMOHANbHAS CXeMa U 0COOEHHOCTH pabOThl KOHTYPOB YIIPaBJICHUS

IIpumepvl mecmoswvix 3a0anuii

1. B xakux ciydasx IpUMEHSIOTCS TUPOMETPHI?
a) IPU U3MEPEHUH BBICOKHXTEMIIEPATYP; B) IIPU U3MEPEHUH TEMIIEPATYPHI ABIKYILUXCA O0BEKTOB;
0) npu u3MepeHnn TeMneparyp ke 0°C;  T) KOrJa HeOOXOAUMO 0OECTIEUUTh BBICOKYIO TOYHOCTb.

2. Kaxoiif MeTos1 u3MepeHus JIEXKHUT B OCHOBE pabOThl TEpMOMaphl U TEPMOMETPA COMPOTUBIICHUS
a) KOHTaKTHbIM; 0) OECKOHTAKTHBINH; B) KOCBEHHBIM.

3.

Kak u3mensitorcst cBoiicTBa MaTepuaia TEpMOMETPa COITPOTUBIIEHUS IPU U3MEHEHUU TeMIIepaTyphbl
a) U3MEHSETCA AIIEKTPUUYECKOE COITPOTHBIICHUE;

0) U3MEHsIeTCs TIIOTHOCTB;

B) U3MEHSETCS JJIMHA IPOBOJHUKA.

Kak u3MeHseTcs COnpoTUBIEHHUE Y NTOJYIPOBOAHUKOBBIX TEPMOMETPOB COIPOTUBIICHHUS IIPU
YBEJIMYEHUH TEMIIEPATYPbI

a) yBenuuuBaercs; 0) yMEHbIIAETCSA; B) HE UBMEHSETCH.

. OCHOBHOW 3aKOH, KOTOPBIH JIEKUT B OCHOBE padOTHI TEPMOIIApHI a) 3aKoH [lnanka; 0) 3akoH

Tomcona; B) 3akoH [lenbThe.



6. CKoIbKO criaeB ObIBACT Y TEPMOTAPHI
a)l; 06)2; B)3; T)3aBUCHT OT YCIIOBUI U3MEPECHHSI.

7. Kakue criau TepMmonapbl TOMEIIAIOTCS B U3MEPUTEIIBHYIO CPEY
a) paboune; ©) XOJOIHBIC; B) ropsdme; T) CBOOOIHBIC.

8. Jlnis yero BBOJAT MOIpPaBKY Ha TEMIIEPATYPY XOJOIHBIX CIIAeB, YTOOBI ) TEMIIEpaTypa XOJOIHbIX
criaeB OblIa HOJIB; 0) TeMIepaTypa XOJIOJHBIX CaeB Obljla paBHA TEMIIEPAType TOPSIUUX CIIAeB.

9. Kakoii MeToJ1 u3MepeHus JISKUT B OCHOBE PadOTHI TUPOMETPOB

a) KOHTAKTHBI;  ©) OECKOHTAKTHBIA;  B) MPSIMOA.



[Ipunoxenue 2

OueHoYHbIE cpeICTBA 1/l IPOBe/IeHUs POMEKYTOUHOI aTTecTalnu
a) [lnanupyembie pe3y/ibTaThbl 00yUeHUS U OLleHOYHbIE CPeICTBA ISl POBEACHUA MPOMEKYTOUYHON aTTeCTAlUM:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl O0y4eHHS

O1eHOYHEIE Cpe€acTBa

IIK-1 Cnoco0HOCTHI0 K aHAJIU3Y M CUHTE3y

3HaTh

- OCHOBHBIE METOJUKHA IIOMCKA H
UCTOYHUKU HAy4YHOU MH(pOpMauy;

- METOJIMKH aHaIM3a U CUHTE3a
UHPOPMALIUU U3  Pa3IMYHBIX HCTOYHUKOB U
npejcTaBieHus ee B TpeOyeMoM opmare ¢
UCIIOJIb30BaHUEM HH(OPMAIIMOHHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH;

- pasInYHbIe CIOCOOBI MPEICTABICHUS
UHpOpMaLIUUC HCII0JIb30BaHUEM
MH(OPMALIMOHHBIX,  KOMIIBIOTEPHBIX U
CETEBBIX TEXHOJIOTUH.

11 epevernb meopemudeCKux 60npocoe6 K IK3ameny:

1. W3mepurenbHble MHPOPMALMOHHBIE CUCTEMBI

2. Crioco6s1 ipesicTaBiieHus HHGOpMaIIH

3. KommbroTepHbie TEXHOJIOTHH, UCTIOIb3yeMbIe TIPU TIOMCKE HH(OpMaIiu

4. HHdopManroHHbIe TEXHOJIOTHH, UCIIOIb3YEMble MPU MOUCKE UH(pOpMAIU

5. Metoavku noucka u 00paboTki HHGOPMAIMK U3 PA3TMYHBIX HCTOYHHKOB

6. [IpencraBnenue nnpopmanuu B Tpedyemom dopmare

7. AHanu3 uHpopMaluu U3 pa3InYHbIX HCTOUHUKOB

8. CereBble TeXHOJOTUU NpU cOope nHpopmanuu

9. TexHOJIOTHYECKUEe U3MEPEHHUS B 30HE HIDKHETO CTPOSHHSI arJIoOMepaliOHHOM
MalluHbI

10.  TexHuYeckue CpeAcTBa IS U3MEPEHHS MTAPaMETPOB TEXHOJIOTHIECKOTO Mpoliecca
11. Bunbl ctanaapTos.

12. HopmaTuBHBIE TOKYMEHTHI

13.  T'ocynapcTBeHHBIE U OTpacieBble CTaHAAPTHI Ui pa3padboTku npoekra no ACY TII
14. TexHuueckre cpeacTBa aBTOMATH3ALNHI

15.  CpeacrtBa aBTOMaTUYeCKOIO PETYIUPOBAHUS

16. CpencTBa CUTHAITN3AINAN

17. CraTuueckuil 1 AMHAMUYECKUH peXUM pabOThl 00BEKTA yIIPaBICHHUS.

18. Cratuyeckas XapakTepUCTUKA 00BEKTa yIpaBICHHUS.

19.  Ompenenenne AMHaAMUYECKUX MApaMETPOB 00BEKTA YIIPABICHHS IO KPUBOM pa3roHa.
20.  TunoBple nuHaMHUYecKHe 3BeHbs. CTaTHUECKUE W JTUHAMHUYECKUE XapaKTEPUCTHKU

TUIIOBBIX COCAUHEHUN 2JIEMEHTOB.

21.

HenpepriBable 3akonsl peryiaupoBanus (I, W, TIW, I1A, TIMJ - 3akoHsl) u

perynaropsl, QopMupyronme 53Th 3akoHbl. OmpeaencHUe HACTPOCYHBIX MapaMeTpoB
THUIOBBIX PETYJISATOPOB.

22.
23.

[TokazaTenu kayecTBa peryJIUupOBaHUS.
Cuctema aBromatudeckoro perymupoBanus (CAP). Kontyp perynuposanusi.




CTpyKTypHBIii
3JIEMEHT
KOMITETCHIINH

[Tnanupyemble pe3yiabTaThl O0y4eHHs

O1eHOYHEIE Cpe€acTBa

24, Knaccugukarus cucrem perynuposanus u ynpasienus: ACY, ACYII, ACYTIL

25.  Hcnonp3zoBanue OBM it GopMupoBaHHs pa3M4HbIX 3aKOHOB PEryJlHNpOBaHUS.
[TpoMblIlIIEHHBIE KOHTPOJLIEPHI U yrpasistone DBM.

26. ®ynkiuu 1 HazHaueHue ACY TII.

27. [TpoGnembl ynpaBieHUs TEIIOIHEPTeTUYECKUMHU MPOIIECCAMHU.
28.  IlpuHOMOBI ONTHMAJIBHOTO IUTAHUPOBAHUS U YIPABJICHHUS.
29. [Tpumenenue MH(POPMALMOHHBIX u BBIUMCIIUTEIbHBIX cereit JUIst

COBEPILIECHCTBOBAHUS METAJUTYPIHUECKUX TEXHOJIOTMH M YNPABJICHUS TEIUIOTEXHUYCCKUMHU
00BEKTaAMHU.

30.  OyHKIHMOHAJIBHBIE CXEMbl AaBTOMATHU3AIIUH TETIJIOBBIX MTPOIIECCOB.

31.  CrpykTypa COBpPEMEHHOW CHCTEMBl yIPABICHUS MPOHU3BOJICTBOM. YPOBHH
CTPYKTYPBI, OCHOBHBIE BBIIIOJHAEMbIE (DYHKINU

32. VYpoenp nosydeHuss mHGOpMaAIHH 00 OOBEKTE, COCTaB YpPOBHS, NMPOrPAMMHEIC H

TEXHUYECKHE CPEICTBA YPOBHSI.
33. VYpoBeHb ympaBieHus. MHpopManuoHHbIE CBA3M YpOBHS C JAPYTMMH YPOBHSMH
UEepaAPXHH.

34.  VYpoBeHb aUCHETUEpH3AIMM IIpollecca yrpaBieHUs. 3amadu ypoBHsA. CTpykTypa
MPOTPaMMHBIX CPEJCTB YPOBHSI.

35. [IporpamMmMHBIE CcpeACTBa aBTOMATH3UPOBAHHON O0OpabOTKM H  OTOOpaKEHHS
[IapaMeTPOB TEXHOJIOTMYECKOI0 IPOLEcca, COCTAB U CTPYKTYpPa CPELICTB.

36.  OcCHOBHBIE XapaKTEPUCTHKH IPOTPAMMHBIX CPEJICTB HAKOIUIGHUS M IIOMCKa
uHpopmanuu. CTpykTypa 1 kiaccudukanus 6a3 JaHHbIX.

37.  IlporpamMMHBIE CpeICTBa aBTOMAaTHU3WPOBAHHOTO cOopa W mepenadn MHPOpMaIuy,
CETH NepeNaYu IaHHBIX.

38.  HMudopmannoHHbIE TEXHOJIOTHHA OOBEAMHEHUS (CBSI3BIBAHUS) UCTOYHUKOB JAHHBIX,
elMHOe NH(POPMALMOHHOE IPOCTPAHCTBO.

39.  Meronabpl CBS3BIBaHHA M TEpeAaydl JTaHHBIX Ha YPOBHE OIEPAIMOHHBIX CHCTEM.
CepBepa nepeiauml JaHHBIX.

40.  Ha3HaueHWe W CTPYKTypa aBTOMATH3MPOBAHHOTO TEXHOJIOTHYECKOTO KOMILIEKCA.
ONEMEHTHI CTPYKTYpBhl, HA3HAUYEHUE U COCTAB.

41.  Merponoruueckue xapakrepucTuku. Hemerponoruueckue xapakTepucTUKU

42.  CTpyKTypHBIE CXEMbI U CBOMCTBA CPE/ICTB U3MEPEHUS

43. O6paboTka pe3yIbTaTOB U3MEPCHHUSI




CTpyKTypHBIii

JJIEMEHT ITnanupyemble pe3yabTaTbl 00y4eHUs OueHouHblE CpecTBa
KOMITETECHIINH
44, W3mepenue HeaneKTpruueckux BennynH. Kinaccupukanus
45.  H3mepeHue TemmepaTypbl TEPMOMETPAMU COINPOTHUBIIECHUS (IIpElesibl W3MEpEeHus,
rpagyupoBKn). TpeGoBaHUs, PEaBIBIIEMBbIC K MaTEpUATY
46.  IlpeoOpa3oBaTenu HEIEKTPUUYECKUX BEJIMYMH. MeTaJuIMuecKhue TepMOMETpPbI
COIPOTUBIICHUS
47.  llpeoOpa3zoBaTenu HEIEKTPUUYECKUX BeIMUYUH. I101ynpoBOJHUKOBBIE TEPMOMETPHI
COIPOTUBIICHUS
48.  IlpeoGpa3oBaTenu HERJICKTPUYECKUX BEJIMYMH. TepmonnexkTpuueckue
npeoOpaszoBarenu
49.  CranzapTHble TepMOAJIEKTpUUYECKUE MpeoOpa3oBaresd (Ipelesibl U3MEepeHus,
rpagyupoBKH, MaTepHall JIEKTPOJIOB)
50.  CnocoObl HCKIIIOYEHHs BIIMSHHUS TeMIEpaTypbl CBOOOJHBIX KOHIIOB TepMomap.
TpeboBanusl, MpebsABIsSIEMbIE K MaTepHaliaM, TEpMOIIap
51.  IIpeobGpazoBaTenu HEAIEKTPUUECKUX BelMUUYHH. [TupomeTpbl
52. MeTo/pl 1 CpecTBa U3MEPEHUS pacxoia
53.  IlIpeobpazoBarenu cepun METPAH
o4, MeTonbl ¥ CpelicTBa U3MEPEHUS YPOBHS
YMeTh Ilpumepot npakmuueckux 3a0anuil’

- MCII0JIb30BAaTh PAa3IMUYHbIE HCTOUHUKH
1A IIOATrOTOBKH O630pOB U  OTYCTOB,
0OpMIIATh HAYyYHO-TEXHUYECKHE OTYETHl B
COOTBETCTBUU C TPeOOBaHUSAMU,

- 000011aTh UHPOPMALIUIO u3
Pa3MUYHBIX HMCTOYHHUKOB ISl TOJITOTOBKH
0030poB o 3aTaHHOM TEMaTHKe,

0pOpMIIATh HAYYHO-TEXHUYECKHE OTYETHI C
HCIIOJIb30BAaHUEM TOTOBBIX IIA0JIOHOB U
MaKeTOB;

- aHAIM3UPOBaTh  HMH(OpPMALUIO U3
pa3IMYHbIX HCTOYHUKOB JJsi TOJATOTOBKHU
0030pOB 1O 33aHHON TEMAaTUKE, ONPEEIISATh

CTPYKTYPY u opopMIIATH
HAay4YHO-TEXHUYECKUE OTUYETHI.

3aganue 1. Mcnonb3ys pa3nuuHble TUTEPATYpHbIE HCTOYHUKH J1aTh ONPEIEICHUE KaXKIOMY
TEPMUHY U3 CIEIYIOLIEN CXEMBI.

KIIACCUDUKALIUSA
TOI'PEILIHOCTEM
[
v v v v v
Ilo Ilo xapakTepy

Mo npuynHam ITo dpopme

NosIBJICHHUS

Io xapakTepy

3aKOHOMEPHOCTH
NposiBJICHUHA

npejcTaBjIeHHst
NposIBJICHHS
H YPOBHEM

MEeToIM4ecKas cucTeMaTudecKas abcouoTHas
curuajia
HMHCTPYMEHTaJIbHas ciydaiiHas OTHOCHTENbHAS
aJIUTHBHAs
JIMHAMHYECKas
BBIYUCIICHUS rpy0as MYJIBTUIUINKAT TIPUBEICHHAS
VBHAas
cyOBbeKTHBHAs CMellaHHas

3aganue 2. cnonb3ys pa3TuyHble HHTEPHET UCTOYHUKH JaTh ONPEeIeHHE KaKIOMY
TEPMUHY U3 CIECIYIOLEH CXEMBL.

CBSI3H MEKIY
BeJIHYHHOM
MOrPeUIHOCTH

cTaTu4yeckKas
(ocHOBHas 1
JIOTIOJIHUTECJIbHASA




CTpyKTypHBIii
3JIEMEHT
KOMITETCHIINH

[Tnanupyemble pe3yiabTaThl O0y4eHHs

O1eHOYHEIE Cpe€acTBa

C npubnnkeHHbIM OLIEHNBaHNEM MOrPELLHOCTU
C TOYHbIM OLIeHMBaHWEM NOrPeLLUHOCTH

JlabopaTopHbie

MHorokpaTHble HepaBHOTOYHbIE N36bITOYHbIE BeckoHTaKTHble

P TexHuyeckue | |(uccneposartensckue)
OpHokpaTHble PaBHOTO4YHbIE Heobxoanmble KoHTaKTHble

Mo uncny nsmepenni Mo ycnosusim | | Mo cTteneHn goctaToyHOCTM Mo cBsian ¢ Mo TOYHOCTM OLEHKM
BESNYMHbI N3MepeHuii N3MepeHuii 06BEKTOM MorpeLwHocTn

| Buabl namepeHun |

Mo xapakTepy
pesynbTata usmepeHun

Mo cnocoby nonyyeHns

pesynbTarta Mo meTopy

Mpsamble

ABConoTHbIE
(HenocpeacTBeHHbIE)

[onyckosble (noporosble)
KocBeHHble

OTHOCUTENbHbIE
CoBOKynHble
CoBMecCTHble
OuHamunyeckne

Cratuyeckve

Ilpumepovl npakmuueckux 3a0anuil 014 IK3AMeHda.

1. CocTaBuTh CTPYKTYPHYIO U (DYHKIIMOHAJIbHYIO CXEMbI aBTOMAaTH3alll1 TUIIOBOTO
KOHTYpa peryjanupoBaHus TEMIIEPATYPBHI.

2. CocTaBuTh CTPYKTYPHYIO U (DYHKIIMOHAJIBHYIO CXEMbI aBTOMAaTH3allUU TUIIOBOTO
KOHTYpa peryjaupoBaHus 1aBICHUS.

3. CocTaBuTh CTPYKTYPHYIO U (PYHKIIMOHAJIBHYIO CXEMbI aBTOMAaTH3aLlUU TUIIOBOTO
KOHTYpa peryJaupoBaHus pacxo/a.

4. CocTaBuTh CTPYKTYPHYIO U (DYHKIIMOHAJIBHYIO CXEMbI aBTOMAaTH3allUU TUIIOBOTO
KOHTYpa peryJrpoBaHUsl COOTHOUIEHHSI TOIUINBO-BO3AYX.

S. [TpennoXUTh KOMIUIEKC TEXHHYECKHX CPEICTB IS pealiu3allid TUIIOBOTO KOHTYpa
PETYINMpPOBaHUS TEMIIEPATYPhI

6. [TpennoXUTh KOMIUIEKC TEXHHYECKUX CPEACTB JJIsl pealu3aliy THUIIOBOTO KOHTYypa
PETyIUpOBaHUS 1aBICHUS

7. [TpennoXuTh KOMIUIEKC TEXHUYECKHX CPEACTB NI peav3alli TUIIOBOTO KOHTYypa
pPEryapOBaHUs pacxona

8. ITpensioxkuTh KOMIIJIEKC TEXHUUYECKUX CPEJCTB JJIsl peaju3ali TUIIOBOTO KOHTYpa




CTpyKTypHBIii
3JIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl O0y4eHHs

O1eHOYHEIE Cpe€acTBa

pEryaupoBaHusl ypOBHS

9. CocTaBUTh CTPYKTYPHYIO U (YHKLIIMOHAJIBHYIO CXE€Mbl aBTOMAaTHU3allUK TUIIOBOTO
KOHTYpa peryiaupoBanus MouHoctu ayru B AIIK.

10. CocTaBUTh CTPYKTYPHYIO U (YHKLIMOHAJIBHYIO CXE€Mbl aBTOMAaTHU3allUK TUIIOBOTO
KOHTYypa YpOBHs MeTajia B Kpuctauuzatope MHJI3.

11. CocTaBUTh CTPYKTYPHYIO U (DYHKIIMOHAIBHYIO CXEMbl aBTOMATH3allMK THIIOBOTO
KOHTYpa peryiarpoBaHus pacxoja Bojsl B 3BO MHII3.

Bnaners

- HaBBIKaMH pabOTHI B TTAKeTaxX
NPUKJIaTHBIX TPOTPAMM JIJIsl OOPMIICHHUS
TEKCTOBOW MH(OPMAIH;

- HaBbIKaMU padOThl C COBPEMEHHBIMU

MPOrpaMMHBIMU CpeICTBaMU JUIs
ogopmIIeHus! TEKCTOBOI nH(OpMauy,
- MeTOoaMHU U CpelcTBaMU

IIPEJICTABJIIEHUS] TEKCTOBOM HH(OpMaluu ¢
UCIIOJIb30BAHUEM COBPEMEHHBIX TEXHOJIOTUH.

Ilpumepvl npaxmuyeckux 3a0anuil’
3amanme 1.
1. OrtkpeiTh TeKCTOBBIN ToOKyMeHT Word 1 BU3yalbHO O3HAKOMHUTHCSI C BUJIOM, B TOM
qHcie ¢ BKIIOUEHUEM PeKuMa 0TOOpaKEHUS BCEX 3HAKOB
2. TlomaroBo 3afaTh CleAYIOUINE TapaMEeTPhl JOKYMEHTA!
[TapameTpsl cTtpanuusl: [lona: Bepxnee — 1,5 cMm, IIpasoe — 2 cm, Huowcnee — 1,5 cwm,
Jlesoe — 3 cm; Opuenmayus — Kuwxnas; Hymepayus cmpanuy — CHU3Y 1O UEHTPY.
[Mapamerpsr tekcra: [llpugpm — TimesNewRoman, Pasmep — 14, Ilepsas cmpoxka —
omcmyn — 1 cM, Buipasnusanue — 1o mupune, Meowcoycmpounvii — 1,5 ctpoku, 6e3
MHTEPBAJIOB J10 U Iociie ab3aria.
3. IlpuBectu B MOpPsIOK coiepKaHUE JOKYMEHTA 0 CTPYKTYype:
— BBenenue
— OcHOBHas 4acThb
— BriBogBI
[TepBbIii AHCT cenaTh TUTYJIBHBIM U OOPMHUTD €r0 C UCIOIb30BAHUEM KapTHHKH.
5. Bropoii 1ucT 0cBOOOIUTH 1O/ cojiepkaHue (OTJIaBlIeHHE) U MPoeaTh paboTy s
€ro aBTOMaTU4YECKOT0 CO3/JaHusl.
6. BcraBuTh HOBYIO HyMEpaluio CTPaHHUI] C IapaMeTpaMu:
nocepeauHe, 6e3 HoMepa Ha TUTYJIbHOM JIUCTE
7. CoxpaHHUTh JOKYMEHT MOJ] HOBBIM Ha3BaHUEM.
3ananme 2. B pamkax 3amanus uzyuutb matepuan cratbu «PDF B8 WORD (DOCX): 10
CIocoO0B KOHBEPTUPOBAHUSA!».
https://ocomp.info/pdf-v-word-10-sposobov-konvert.html
1. Bri6path u yctanoButh Ha 1K onHy U3 nmporpamm st KOHBepTUpOBaHus (aiina.
2. KonBeprupoats 1100011 BEIOpaHHbIi Bamu daiin ***.pdf B popmar ***.doc (docx) u
CaMOCTOSITEJIbHO IPUBECTH €0 B COOTBETCTBHUE CO CIEAYIOIUMH TPEOOBAHUAMU:

e

Buuzy crpanunsl,



https://ocomp.info/pdf-v-word-10-sposobov-konvert.html

CTpyKTypHBIii
3JIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl O0y4eHHs

O1eHOYHEIE Cpe€acTBa

— [Tapamerps! crpanuusl: [lons: Bepxnee — 1,5 cm, Ilpasoe — 2 cm, Huoxcnee — 1,5
cM, Jlesoe — 3 oM, Opuenmayus — Kuwxnas. [lapamerpsr Tekcra: I[lpugpm —
TimesNewRoman, Pazmep — 14, Ilepsas cmpoka — otctyn 1,25 cM, Buipasnusarie — 110
mupuHe, Meowcoycmpounwvii — 1 cTpoku, 0€3 HHTEPBAJIOB J10 U ITociie ab3ana.

— Otcnenute U yaaauTe JUIIHUE TPOOEIIbI, 3HAKU Ta0ynsuuu 1 ab3ana!

3apanme 3. CosparpaokymeHTMicrosoftExcel. MaccuB SKCIIEpUMEHTAIBHBIX JaHHBIX
BHECTH B DJICKTPOHHYIO TAaOJHILy. BEIUUCIUTH CYyMMY 110 KaXXI0My MapaMeTpy. Beraucinth
cpenHee 3Ha4YeHHE Kaxaoro napamerpa. [loctpouts amarpammy U rpaduk 3aBUCUMOCTHU
ATHX JaHHBIX. JIereH Iy pactoIoXKuTh MO OChI0 adcIuce.

Ilpumepuvl npakmuueckux 3a0au K IK3AMEHY .

3aoaua 1. Ucnone3ys 'OCT 21.208-2013 parp pacmu@poBKy CIEAYIOLUUM YCIOBHBIM

0003HaYEHUSIM CpCACTB aBTOMATU3alluK:
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3aoaua 2. Vctnonb3zys I'OCT 21.408-2013 cocraBUTh NEpeyeHb OCHOBHBIX pPAOOUMX
yeprexxen mpoekra no ACY TIIL

3aoaua 3. Vicnone3yst TOCT 21.208-2013 mosicHUTh 00bEM TEXHUYECKHX CPENICTB HA
NPEJIOKEHHOM CXeMe aBTOMATH3aINH:
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CTpyKTypHBIii
3JIEMEHT [Tnanupyemble pe3yiabTaThl O0y4eHHs OneHoyHbIe CpeaCcCTBa
KOMITETCHIINH
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3aoaua 4. Vicnons3yst [OCT 21.208-2013 nosicHUTh 00b€M TEXHUYECKUX CPEJICTB HA
IPEITIOKEHHON CXeMe aBTOMATH3aIUH:




CTpyKTypHBIii
3JIEMEHT [Tnanupyemble pe3yiabTaThl O0y4eHHs OneHoyHbIe CpeaCcCTBa
KOMITETCHIINH
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0) Ilopsiiok nmpoBeaeHUA MPOMEKYTOUYHOM aTTECTAIMU, IOKA3ATE/IM U KPUTEPUH
OLlCHUBAHMUSL:

[TpomesxyrouHas arrectanus no aucuumiinie «MHdopMaoHHbIe TEXHOIOTUU B
MCTAJUTYPIUH» BKIIIOYACT TCOPCTUYCCKUC BOIIPOCHI, ITO3BOJIAIOIUC OICHUTh YPOBCHL YCBOCHU A
06yanOH_[I/IMI/ICSI 3HaHPII>’I, N MPAKTUYCCKUC 3aJIaHUA, BBIABJISIOIINEC CTCIICHD C(bOpMI/IpOBaHHOCTI/I
YMEHUH U BIaJIeHUH, TPOBOIUTCA B (hOpME SK3aMEHa.

DK3aMeH IPOBOJUTCS B yCTHOU (hopMe MO0 TEOPETUIECKUM BOIIPOCAM M MTPAKTUYECKUM
3aJaHUSM.

Iloxazamenu u Kpumepuu oyeHUGAHUA IK3AMEHA:

— Ha OLIEHKY «omauyno» (5 0anaoB) — 00y4yaromuics T0JKEH MOJITHO PACKPHITH CO/ICPIKaHHE
Marcpualia B o0BeEME mporpaMMmbl JUCHUITIINHEIL, 4ETKO U IMpaBUJIbHO JAaTb OIIPCACIICHHA,
IMPUBCCTH J0KA3aTCJILCTBA HA OCHOBC MAaTCMATHUYCCKUX U JIOTUUCCKHX BBIKJIAAO0K, ITOKA3aTh
HaBbIKH HCCHGI{OBaTeHBCKOﬁ JACATCIIbHOCTH. OTBeT JOJIDKCH OBITE C&MOCTO?[TCJH)HI)IIZ, IIpU OTBCTEC
UCIIOJIb30BAHBI 3HAHUS, TPUOOPETEHHBIE paHee;

— Ha OLICHKY «xopouio» (4 6aia) — 00yJaronuiics 10KeH PaCKPBITh COJIEp KaHNe MaTepuaia
B 00BEME nporpamMmmbl JUCHUITIIMHBI, B OCHOBHOM IIPAaBUJIBHO JaTh OCHOBHBIC OIIPCACICHUA U
noHsATUs npeamMeta. [Ipu oTBeTe OMyIIeHbl HETOYHOCTH, HAPYIIICHA TOCIICIOBATEIIEHOCTh
U3JI0KCHUS, IOMYIIEHBI HEOOJIBIIIME HETOYHOCTH TPU BBIBOJIAX U MCIIOJIb30BAaHHH TEPMUHOB,
NPaKTUYCCKUE HABBIKA HETBEPIIBIC;

— Ha OLIEHKY «y0ogremeopumenvhoy (3 6anna) — o0yyaromuncs 10JKEeH YCBOUTh OCHOBHOE
conepxanue marepuaia. [Ipu oTBere onpeseneHus 1 NOHATHS JaHbl HE YETKO, TOMYIIEHbI
OLIMOKH MPU MPOMEKYTOUHBIX MaTEMaTHYECKUX BBIKJIA/IKAX B BHIBOJIAX, IPAKTUUYECKNE HABBIKU
ciaokIe;

— Ha OLICHKY «HeyoosnemeopumenvHo» (2 6aia) — 00yJaroluiics 1eMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTUYECKOro MaTepHaa, J0MyCKaeT CyleCTBEHHbIE OLIMOKH, HE MOXKET I0Ka3aTh
MHTEJUIEKTYaJIbHbIC HAaBBIKM PelIeHHs MPOCThIX 3a1a4. [Ipu oTBeTe nomyiieHsl rpyOblie omOKy B
OTIpeNIeNIeHUsX, JJ0Ka3aTeIbCTBA TEOPEM HE TIPOBEICHO, HE JaHbI OTBETHI HA IOTIOJIHUTEIILHBIC
BOTIPOCHI MTPETIOIaBaTelsl, OTCYTCTBYIOT HABBIKU MCCIIEIOBATEIHCKOMN IEATEIIHOCTH;

— Ha OIICHKY «Heyoosremeopumenvroy (1 6an) — He MOXKET MOKa3aTh 3HAHKS HA YPOBHE
BOCIIPOM3BEJICHUS M 00BSICHEHUS WH(POPMAITUH, HE MOXKET TTOKa3aTh MHTEIUICKTyaIbHbIC HAaBBIKU
pelIeHHst TPOCTHIX 337a4, OCHOBHOE COJIEpKaHue y4eOHOTO MaTepraia He PacKphITo.



ITpunoxxenue 3
NuauBuayanbHbIe 3aaHUs M0 U CHUAIIJINHE
«AH(popManiuOHHBbIE TEXHOJOTHU B METAJLIYPrum»
NupuBuayanbHoe 3axanue Nel
Pacuer k03()(pMIHEHTOB CTATHYECKON XaPAKTEPUCTHKHU
00beKTa ynpaBJieHUsI METOI0M HAMMEHbIIMX KBAJAPaTOB
MeTto1 HAaMMEHBIINX KBAIPaTOB
s MaTeMaTruecKoro ONMCAHUS CTATHYECKUX IKCIEPUMEHTAIBHBIX XapaKTEPUCTUK
TEXHOJIOTMYECKOI0 Mpoliecca UCIONIb3YIOTCS YPaBHEHUS, TOJTYYEHHbIE METOJI0M
MaTEeMaTUYeCKOW CTATUCTUKH JJIs TTOTydeHHs 3aBUCUMOCTH Y = f(X). DTy 3aBHCUMOCTH
HanboJiee MPOCTO U yI0OHO BBIPA3UTh C UCIIOIH30BAHUEM MHOTOYJICHA BUIA!

Y(X)=ag +a; - X+a, - X? +...+a, X" )

Tak kak craTudeckas XapaKTCPpUCTHKA HeHHHeﬁHaﬂ, TO IJIs IMOJIYYCHHS YPaBHCHUA
CTaTHYCCKOM XAPaAKTCPHUCTHUKU HUCITOJIB3YCTCA IMOJIMHOM T-ICTBepTOIt/'I CTCIICHU BHUJA:

Y(X)=ay +a,-X+a,-X? +az- X3 +a, - X* ?)

Koadduuments! monunoma (2) onpenensiroTcs U3 peuieHns CHCTEMbl ypaBHEHHH,
MOJIyUYEHHBIX C HCIIO0JIb30BAHUEM METO]1a HAUMEHbILINX KBAJPaTOB:

SY=N-aj+a;-YX+a, -3 X*+az->X*+a, -3 X*

XY =ag-YX+a; Y X% +a, Y X3 +ay Y X +a, -2 X°
XY =a,- Y X%+a;- Y X3 +a, - I X +ay - Y X% +a, -2 X°
YX3Y=a, - Y X3+a, - Y X +a, - Y X +a; - Y X% +a, - 3 X’
XY =a, Y X*+a,- Y X% +a, - Y X0 +a,; -3 X +a, - Y X8

3)

Pacuer ko3¢ punMeHTOB ypaBHEHHS CTATUYECKONW XapaKTEPUCTUKU METOJ0OM HAaUMEHBIINX
KBaJIpaToOB IIPUBE/IEH B TAOIUIIE HIDKE.

Perenne cuctemsl ypaBHEHUH ocyIecTBIseTcsl MeTogoM Kpamepa u 3akitoyaercs B
onpeneneHur KodhPUIMeHToB mojJuHOMa (2) C MOMOIIBIO ONIPEACIIUTENEH, COCTABICHHBIX 110
cucreMe ypaBHeHu# (3). lanasie 6epyrcs u3 TabauIbl (CymMMa Mo CTojaomam)

Y X x2 x3 x4 NY X2 X x4 N XYy x® x*
Xy x2 x® x4 x° X xy x® x4 x° X X% xy x* x®
Ay =| XY X® Xx* X5 x© Ay =| X2 X2y Xx* X5 X© A, =| X2 X3 X%y X® X6
X3y x* x5 x® X7 X% X3y x5 x& X7 x3 x* x3y x& x7
x4y x5 x® x7 x8 X4 x*y x& x7 x® x4 X5 x*y x7 x®
N X x* v x* N X X2 X3 X4
N X X2 X% v
X X2 x® oxy x° X X2 X3 X xy X X2 X3 x* x5
Ay =| X2 X® x* X2y Xx°® A =] X2 X XS XS XY Ay =| X2 X¥ x* x* X6
x3 x* x® x3 X’ 3 X4 X5 X6 X3y x® x* x5 x® X7
x4 x5 x& x7 x4y x* x5 x& x7 x®
x* x5 x® x%yv x8




A A

2. 3. 4

_’a —_’a = —,
3= \ 4 =

>
s
> |2
>

Koaddunmentsr monmuuoma (2):  a, = N

Kosgpguyuenmuol ypasuenus:
ag =—=123543; a;=—=-13503; a, =—==565,069; a;=—=-563,74, a, =— =170,227
A A A A A

Ypasnenue cmamuueckou xapakmepucmuxu 6yoem umems cie0yrouuti 6Uo.
Y(X) =123543-13503- X +565069- X? -56374- X3 +170227- X*

Ionyuennas cmamuyeckas xapaxkmepucmurka npuseoena Ha pUcyHKe:
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‘ ® OKCM. TOYKM IlnHns perpeccu ‘

Pucynox — Cmamuueckas xapakmepucmuxa
3ananue. DKCIEpUMEHTAIbHbIE TOUKHU Ul pacueTa MOoJIyYUTh Ha UMUTALIMOHHON MOAEIN
00BeKTa yrpasiieHHs (110 BapuaHTaM) - porpamma cay.exe.

NuauBuayanbHoe 3axanue Ne2
Onpenenenne TMHAMAYECKHX IaPaAaMETPOB 00BbEKTA YIIPABJICHHS 110 KPUBOW Pa3roHa

JlnHamuueckoi XxapakTepUCTUKON 00BEKTa PEryIMpOBaHUs Ha3bIBa€TCSA 3aBUCUMOCTh
M3MEHEHHUs BO BPEMEHHU BBIXO/IHOM BeIMYMHBI y 00bEKTa B IEpexoiHOM pexume. [Ipu atom
MpeJoiaraeTcs, YTo HeyCTaHOBUBIIUINCS (TIEPEXOHBIN) PEXUM BbI3BaH OJHOKPATHBIM
CTYIEHYaThIM CKaUKOOOPa3HbIM €IMHUYHBIM BO3MYILIEHUEM BXOJHOW BETUUHUHBI
(perynupyromuM Bo3/1eHCTBHEM WIIM BHEIIHUM BO3MYIIEHHEM). JIMHaMu4ecKas XapakTepuCTHKa
00BEeKTa TaKXKe Ha3bIBACTCS KPUBOM pa3roHa U sIBISIETCS BPEMEHHON XapaKTepUCTUKOM 00beKTa.

KpuBas pasrona o0bexTa MOXKET OBbITh MOJIy4€Ha SKCIEPUMEHTAIbHBIM ITyTEM, WU

paccunTaHa aHaJIMTUYCCKH.

[Ipu sKCcrIepUMEHTAIFHOM CIIOCO0€ MOTYyUYEHUSI KPUBOM pa3roHa PETyISATOP OTKIFOYAeTCs OT
00BbEKTa peryJIMpoBaHus, a Ha BX0Jl 00bEeKTa BPYUYHYIO BHOCUTCSI €AMHUIHOE CTYTIIEHYATOE

BO3J€HCTBHUE.



ﬂuHClMZ/lLleCKMe xXapakmepucmuxku obvexma:
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Pucynox 1 — Ilepexoonas xapakxmepucmuxa ob6vexma.

Tzan— BPCM: 3alla3bIBAHUS, XapAKTCPUIYCT 3alla3IbIBAHNC U3MCHCHUS PCTYIINPYEMOT'O
napameTpa nnpu BOSHUKHOBCHUH PEryJIUPYIOIICTO BOSI[CﬁCTBPISI HJIK BO3MYIICHUS.

VYBeJNIUYEHHE Tsan 3aTPYIHSACT pabOTyY peryssTopa, yXyIaeT yCTOHYUBOCTb.

Tos— MOCTOSIHHAS BpEMEHH 00BEKTa, MEPA HHEPTHOCTH 00BEKTa, YeM OOJIbIIe T o5 TEM

MCOJICHHEC UBMCHACTCA peranyeMHﬁ mapamMeTp, TCM JICTYC pa60TaTL PEryisropy.

Koo — KO3 puItMeHT nepeaayun 00beKTa, MOKa3bIBACT, KAK H3MEHSIETCs mapameTp X Mpu
U3MECHEHHH peryaupyomiero Bo3aeicteus Y. Uem 6obiie Ko TeM 00BEKT 9yBCTBUTEIBHEE K
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Pucynox 2 — I'paghux ons onpedenenus Ounamuyeckux napamempos oovekma ynpasieHus

Kosgpuyuenm nepeoauu oowvexma Kos Haxooum no gpopmyne:

Y
k06: -

Ax

1)



rae AX — u3MeHeHne BXOJHOM BEIMYUHEI;

AY — u3MeHeHne BBIXOIHOU BEINUYHHEL.

AY _ 120000—80000 _ 40000
Kos= — = = = 2000 m*/%xoma UM
AX 60—40 20

I[To rpaduky Ha pucyHke 1 onpenensem BpeMsi 3ara3/IbIBAHUS Tsay U TOCTOSTHHYIO BpeMeHU Tog.

Tsan = 8 CEK.
Tos=32 cexk.

3ananue. DKCIepUMEHTaIbHbIe TOUKHU Ul pacueTa MOoJIyYUTh Ha MMUTAIIMOHHON MOenn
o0BeKTa yrpasieHus (110 BapuaHTaM) - Mporpamma cay.exe.

NuauBunyanbHoe 3a1anue Ne3
CocraBJ/ieHHEe CTPYKTYPHOM cXeMbl KOHTYPAa yNIPaBJIeHUsI TEXHOJIOTHYECKHUM MPOIeccoM

B pesynbrare pabotsl CAP TexHONOrHUecKre napaMeTphl MO AEPKUBAIOTCS Ha
OIIPEICIIEHHOM 3Ha4eHUU 0€3 BMEILATENbCTBA YEIIOBEKA.

O6bekT ynpaBneHus
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Pucynok 1 — Cmpykmypnas cxema CAP

CtaOunu3upyronmi KOHTYP B CBOCH CTPYKTYPE COJAEPIKUT CIAEAYIOIIHNE dJIEMEHTHI:

JTII (naT4vk TEXHOJIOIMYECKOTO IapaMeTpa) - YCTPOMCTBO, INpEAHA3HAUYEHHOE s
u3MepeHuss (PaKTUYECKOro 3HAuUEHHsl YIPaBJIIEMOrO0 TEXHOJOTHMUYECKOro Tapamerpa |
npeoOpa30BaHus B BETUUNHY JOCTYIHYIO JJIi HHCTPYMEHTAIbHOTO KOHTPOJISL.

HII (mopmupyrouii npeoOpa3oBarenb) - YCTPOMCTBO, MpenHa3HAY€HHOE IS
npeoOpa3zoBanus ¢akTuyeckoro curHana, popmupyemoro Il B yHuUIHpOBaHHBIN CHUTHAIL
YaudumupoBanasie curHaibsl: 4-20MA,0-20mA,0-10B.

BII (BropuuHblii mpuOOp) - YCTPOWCTBO, MpeIHa3HAUYEHHOE MJii OTOOpaKeHHs U
BU3YaIM3al[UH TEKYIINX 3HAYEHUI peryIupyeMoro napaMmerpa.

PV (perynupymoiee ycTpoilcTBO, pPEryiasiTop) — YCTPOMCTBO, IpeJHA3HAYEHHOE IS
OTIpeIeJIeHUs] CUTHAJIA PAacCOTIIACOBAaHMS B U3MEPHUTEIBHON YacTH PEryiIsiTopa U GOpMHUPOBAHUS
YIPaBIISIOLIETO BO3AEUCTBUS B COOTBETCTBUH C IIPUHATHIM 3aKOHOM PErYIMpOBaHus. BbIXOJHBIM
[apaMeTpOM  pETryJsTopa SBJSETCS IOJIOKEHME Baja HCIOJHUTEIBHOIO  MEXaHU3Ma.



Perynupyromee ycTpolcTBO (GOpMHUpPYET YIPABISIOMMWA CHUTHAI B BUIE HaMPSHKCHUS
MIOCTOSIHHOTO TOKa, KOTOPBIN MOJACTCs Ha MEPEKIII0YaTellb peKuMa yIpaBIeHUs.

11V (mepexirovarens pexuMa YIpaBJIeHUs) - 00€CIIEYUBAET BBIOOP peKUMa YIIPaBICHUEM
WCIIOJIHUTEIIbHBIM MEXaHU3MOM.

Ectb 1Ba pexxuma ynpasJiieHHUS:

e ABTOMATHYECKUH PEXKUM - YIPaBICHUE OCYIIECTBIISICTCS OT PETYJIUPYIOIIETO

YCTPOMCTBA.

e JlucraHuMOHHBIN (py4HOU) pexkuMm - ympabienune MM ocymecTBiasercs oOT

yCTPOMCTBA AMCTAaHIIMOHHOTO ynpasieuus (VV).

YV (ycunutenb MOIIHOCTH) — TMpEJHA3HAYEH Uil YCUJIEHHUS U TpeoOpa3oBaHUs
VIPAaBISIONIETO CUTHANA, (POPMHPYEMOTO PETYIUPYIONIUM YCTPOHCTBOM B CUTHAI, JOCTATOYHBIN
JUTSL YIIPaBIICHUSI MCIIOJHUTEIBHBIM MEXaHU3MOM. B KauecTBe yCHUIUTENsT MOIIHOCTH OOBIYHO
ucnomne3yercs yctpoiictBo tumna [1bP (myckarens O6eCKOHTaKTHBIM PEBEPCUBHBIN).

UM (McIOTHUTENBHBIN MEXaHU3M) — YCTPOICTBO, coAepKalllee SJICKTPUUECKUN IBUTATEIb
U PEAYKTOp, IPeAHAa3HAUCHHBIH 7151 TPeo0pa30BaHUs YIIPABIISIOIIETO CUTHAIA PETYIATOpPa B yToll
noBopota peryiupyromero oprana. B CAY uCHonb3yloTcs HCIOTHUTEIbHBIE MEXaHU3MbI
MOCTOSTHHOM CKOPOCTH. X CKOpOCTH 0JIKHA COOTBETCTBOBATH MHEPIIMOHHOCTH YIIPABISIEMOTO
IpoLecca U Macce peryaupyromiero oprasa.

[IpuMep UCTIOTHUTENHFHOTO MEXaHU3Ma:

Haszsanue: MD0-100-63-0.25

100 — Bpamiaroniuiit MOMEHT (M3MEPSETCS B HBIOTOH Ha MET))

63 — BpeMs OJTHOTO MOJIHOTO 000POTa BHIXOJHOTO Baja

0.25 — Ha CKOJIBKO Ipa/lycOB HACTPOEHBI KOHIIEBBIE BHIKIIOYATEHN, TO €CTh MPOIEHT X0Aa
ucnonHuTenbHoro mexanuszma 90° = 100%.

VII (ykazarenb TOJOXKEHHS) — TpEeAHa3HA4YeH JUIsi WM3MEPEHHsS] TEKYIIEro 3Ha4YeHUs
MOJIOKEHUS PETYIMPYIOIIET0 OPTraHa UK BBIXOTHOTO Bajla UCTIOJHUTEILHOTO MEXaHU3Ma.

3/ (3amaroiiee yCTpOMCTBO) — YCTPOMCTBO, NpeIHAa3HAYCHHOE Il (OPMHUPOBAHUS
CUTHAaJIa 3aJaHusl.

PO(perynupytomuii  opran) — MeXaHHMYECKOe YCTPOWCTBO, MpeAcTaBlsioniee coOoi
MOBOPOTHBIN KJamaH Wik muOep, U3MEHSIONIee BEIHMYHUHY PETyIUPYIOIEro (U3NYEcKOro
BO3JCHCTBHUS.

3ananue. [To onucanuio cxembl IabopaTOPHON YCTAHOBKHU M UMUTAIIMOHHOW MOJIETTN
COCTaBUTh CTPYKTYPHYIO CXEMY KOHTYpa YIpaBJICHUS.

NupuBuayanbHoe 3axanue Ned
PacuyéTr mapameTpoB HACTPOHKH peryasiTopa
[TponopLirOHANBHBINA PETYIATOP UMEET OAUH MMapaMETP AMHAMUUYECKON HACTPOUKH —

ko3 dumeHT nepenauu perynstopa Ke, KOTopblil UncieHHO paBeH yrily moBopora Baia UM,
MPUXOALIErOCSA HA €IMHUILY OTKJIOHEHHS pEryJIMpyeMoro rnapaMmerpa ot 3aganus. I1 - perymstop
o0ecreunBaeT OBICTPOE PETYIMPOBAHUE, HO B CUCTEME NPUCYTCTBYET CTaTHUYECKasl OIINOKa €o.
[Tpu yBenuueHun napameTpa HaCTpoilku perynsitopa Kp craTuueckas ommOka yMeHbIIAeTCsl, HO
YMEHBIIAETCS U YCTOMYUBOCTE CUCTEMBI. [[09TOMY B IPOMBIIIJIEHHBIX CUCTEMAX TUIIA B YUCTOM
Buje I - perynsatop ucnomns3yercs penko.

WuTerpanbHblil peryisiTop MHOTIa Ha3bIBalOT acTaTuyeckuM. Tu — BpeMsi HHTETpUpPOBaHUS —
3TO HACTPOEUYHBIN napaMeTp peryisaropa. Bpems unrerpupoBanus Ty — 3T0 BpeMs, 3a KOTOPOE



BBIXOJHAas BCJIMYNHA, UBMCHAACH C IMOCTOSIHHOM CKOpPOCTBIO, JOCTUTHET 3HAYCHUA BXOHHOP'I
BCJIIMYHHBI, CCIIN 00€ BeJIUYUHBI HU3MCPAIOTCA B OAHUX CAWMHULIAX.

JuddepeHunanbHblil peryasTop peaanu3yroT 3aKOH PeryIupoBaHusl, YyBCTBUTEIbHBIN K
CKOpPOCTH M3MEHEHUS CUT'HAJIa PacCOrIacoBaHMsI, YTO ITO3BOJIAET CUCTEME OBICTPO PearupoBaTh
JlayKe Ha MAJIbIe OTKJIOHEHHUS PETYIUPYEMOM BETUYUHBI OT 3aaHus. T — BpeMs IpeABapEHHUs, 3TO
BpeMsi, B TEYCHHE KOTOPOTO yroi moBopota Basia UM nof aeiictBueM auddepeHnupyromei
YaCTH yABAaUBAETCA MPOMNOPLUHUOHAIBHON YaCThIO.

Onpeodenenue OUHAMUYECKUX NAPAMEMPO8 HACMPOUKU Pe2yIamopa no OUHAMUYECKUM
napamempam ob6vekma

B peanbHBIX IPOM3BOJACTBEHHBIX YCIOBUAX MEPE]] KaKIbIM HHKCHEPOM BO3HHUKAET 3aa4a
ONTUMM3ALMU KOHTYpa YIpaBJICHUs, KOTOpas 3aKII0YAETCS B TOM, YTO Ul KaXKJI0r0 00bEKTa ¢
M3BECTHBIMU JHHAMUYECKHMH apaMEeTPAMH Tsan, 106, Ko HEOOXOIMUMO ONPEAEINUTH 3HAYCHUS
[apamMeTpoB JMHaMH4YeCKoW HacTporku perynsatopa Kp, Tus, T, npu KOTOpBIX MaKCHMAJIBHO
BO3MOYKHO KOMIIEHCUPYETCS BIMSHUE UHEPLIMOHHBIX CBOMCTB OOBEKTA.

Ha pucynke 1 nmpuBeseHbl TUIIOBbIE IEPEXOAHBIE MPOLIECCH B CHCTEMAaX aBTOMAaTH4YECKOIO
perynupoBaHusl PU CKAYKOOOPa3HOM U3MEHEHUU 3aJaHMsl.

e

1 — anepuoauueckuii nporecc ¢ MUHUMAJIbHBIM BpeMeHeM perynupoBanust; 2 — 20 %
NepeperyIupoBaHUE;
3 — MUHUMAaJIbHOE 3HaUY€HHUE KBAIPATUYHOTO KPUTEPHSI.
Pucynok I — Tunoswvie nepexoonvie npoyeccot 8 CUCEMAX A8MOMAMU4ecKo20 pe2yiupo8aHus npu
CKAYKO0OPA3HOM UBMEHEHUU 3A0aAHUs

[Ipu mHKEHEPHBIX METOIaX BHIOOpA 3aKOHA PETYITUPOBAHMS U OJU3KUX K ONITHMATBHBIM
3HAYEHU MapaMeTPOB TMHAMHUYECKON HACTPOMKH PEryisiTOpa, peKOMEHIYETCS MOJIb30BaAThCS
dbopMynamMu, MpeCTaBICHHBIME B Ta0muiie 1.

Ecnu 00BexT sBNIsSIETCSI 00BEKTOM C CAMOBBIPABHUBAHUEM, a 3TO 03HAYAET, YTO OH
XapaKTepU3yeT CIIOCOOHOCTh 00BEKTa BOCCTAHABIMBATH COCTOSIHUE PABHOBECHSI, ITPH 3TOM
napameTp MPUHUMAET HOBOE PABHOBECHOE COCTOSIHUE.

B 3aBHCHMOCTH OT TEXHOJIOTHYECKUX TPEOOBAHUH, TMHAMUYECKHUX CBOMCTB O0OBEKTA
VIPaBJICHUS U XapaKTepa, IEHCTBYIONINX Ha HETO BO3MYIIICHU BEIOMpAaeM OJIMH U3 TPEX TUITOBBIX
IIPOLIECCOB — ANIEPUOAUYECKUN NTPOLIECC C MUHUMAJIbHBIM BPEMEHEM PEryJIUPOBAHUS.



Tun perynsaropa BIOMPAETCS C YIE€TOM CBOMCTB 00bEKTa perynupoBanus. i JOCTUKEHUS
TpeOyeMoro KauecTBa peryIupoBaHus IPU BEIOPAHHOM MEPEXOTHOM MPOIIECCE CICTYET IPUHSTH
MOJXOISAIIMMN 3aKOH PETYJIUPOBAHHUS.

Tabmuna 1 - Pacuetabie GopMyIIbI IS ONIPEIEICHIS HACTPOCK
perynsTopa sl HHEPIHOHHBIX OOBEKTOB C 3ama3/IbIBAHIEM

3aKoH BHJI THIOBOTO NMEPEXOTHOTO MpoNecca
pery- -
THpOBAa anepHOIHIeCKHH 20% mepeperymit MuaHMYM [’
poBaHHE
HHA
OOBEKTEL C CaMOBEIPABHHBAHHEM (CTaTHIECKHE)
. 1 1 . 1
51 Ky = - = . Ky = -
42K - T, L7Kps - Ty L7Kps - Tp
0.3T 0,77 09T
n |K.=—"9 |K.=—"° | K, ="
Kog ' 75 Kog 75 Kos ' 75
0.6T 0.7T T
Kp __—"0 RP =— o KP :ﬂiﬂ
I Kog ' T3 Kog 173 Ko ' T3
T, =006T, T,=07T, Ty =To
0.95T 12T 14T,
K: = = K = .70 K. =— 2
Kog ' 15 Kos 75 o5 " T3
imsing
T, =24r; T, =20t T, =131,
T, =047, T, =04, T, =057,

Xapakrep AEUCTBUS PETYIISATOPA ONMPEACIAIOT IO BEIMYMHE OTHOLIEHNSI BPEMEHH
3ana3/bIBaHUs O0OBEKTA Tsan K €O NOCTOSHHOM BpeMeHU Tos:

Toan | To6< 0,2
0,2 <Tsan / Ts< 1,0 - perynsrop HENpPEpbIBHOTO ACHCTBHUS

- peNelHbI perymnsTop

Toan | Tos> 1,0 - MHOTOKOHTYpHasi CHCTEMA PEryJIUpOBaHUs

Tsan / T06 =8/32= 0,25 (1)
Boi6upaem perynsatop HempepbIBHOTO AelcTBUs, Tak Kak 0,2 < 0,25 < 1,0.
[Tpu BBIOOpE 3aKOHA PETYINPOBAHUS PETYIISITOPA HEIPEPHIBHOTO JIEHCTBUS YUUTHIBAEM
BEJIMYMHY OTHOLIEHUS MOCTOSIHHON BpeMeHH 00beKTa Tos K BpEMEHU 3ana3IbIBaHUSI Tsan:

Tos / Tzan> 1,0

10 >Tos / Tsar™> 7,5
7.5 >Tos [ T3an> 3
To6 / T3an< 3,0

- I - perynsarop
- [IU - perynsarop
- [IU/ - perynstop
- MHOTOKOHTYpPHasl CUCTEMA PEryJIupOBaHUs

ToG/Tgan:32/8:4 (2)

Bribupaem [11]] — perynstop HenpepbIBHOTO JEHCTBUS, Tak Kak 7,5 >4 > 3.

Paccunrtaem napamerpsl Hactpoliku [T — perynstopa TeOpeTH4ecKUM CIIOCO00M,
UCTIOJB3Ys JIJIsl pacyera OIpe/ieIeHHbIC MapaMeTpbl 00bEKTa —  Tsan, 106, Kos.
30,4

0,95 - Tob 0,95-32
Kp = = = =0,0019
Ko0 - T3an 20008 16000

Tu=2,4" Tsan=2,4-8=19,2

Tr[: 0,4 * Tzan — 0,4 . 8 = 3,2



3ananue. Ha umuTtanmonHoil mogenu oObekTa yrnpasieHus (110 BapuaHTaM) HOJTYyYUTh
XapaKTEPUCTHKN 0OBEKTa YIPABJICHNUs, BHIOPATh U JAHHOTO 0OBEKTa PETYISTOP U PACCUUTATD
JUISIsl HETO HaCTPOEYHbIE ITapaMeTPhI - IPOrpaMMa cay.exe.



[Tpunoxenue 4
TpebdoBanus k opopmiieHno pedepara mo AMCUUININHE
«udopMannoHHbIe TEXHOJOTHU B METAJLIYPrUum)

®opmar aucta A4. llpudt TimesNewRoman, pazmep 12, MmexxcTpounblii uaTEpBa 1,5.
BripaBHuBanue Tekcra mo mupune. Ao63ar 1,25. [Tapamerpa ctpanunsl: ciesa 30 mwm, cripasa 10
MM, cBepXy U cHu3y 20 MMm. HoMep cTpaHHIIbl TPOCTABIISETCS] BHU3Y OT LIEHTPA.

Tekct pedepara 1oKeH OBITh CTPYKTYPUPOBAH. 3ar0JIOBKH IIEPBOTO YPOBHS 3aIIHCHIBAIOTCS
MPOMUCHBIMUA OYKBaMH, CHMMETPHYHO TEKCTY, JKUPHO. 3ar0JIOBKM BTOPOTO YPOBHSI — C
MIPOIMUCHON OYKBBI, OCTaJIbHbIE CTPOUHBIE, KUPHO, C A03aI[HOTO OTCTYIIA.

Cmpyxkmypa pegpepama:
— TuTyJIbHBIN JUCT.
— Conepxanue.
— BsBenenue.
— Texkct pedepara.
— CHuCOK UCIOJIb30BAaHHBIX UCTOYHUKOB.

B TekcTe 00s3aTeNbHO JOJDKHBI OBITH PACCTaBICHBI CCBUIKM HA HCIIOJIb30BaHHBIC
ucTouHuKH. CIHUCOK MCIOIb30BAHHBIX HCTOYHUKOB (DOPMUPYETCS B MOPSAKE CCHUIOK IO TEKCTY
pedepara u odpopmisiercs B coorBetctBun ¢ [OCT P 7.0.100 -2018.

Ipumepor bubnuoepaguueckux onucanui (I'OCT 7.0.100 -2018)

1.Onucanue uzoanuii ¢ 0OHUM A8MOPOM
Cubukus, F0.J1. DnekrpocHaOX)eHHE TPOMBIIIJICHHBIX M IPaXIaHCKUX 3[aHU: y4e0. IUTsl Cpel.

npod. oopas. / FOl. Cubukun; Cpeanee npod. ObpazoBanue, CTpOUTENHCTBO U apXUTEKTYpa. —
Mocksa: Academia, 2006. — 362 c.: mi., Tadin. — ISBN 5-7695-2250-3. — Tekcr:
HEIOCPEICTBEHHBIMN.
2.0Onucanue c 08yMs agmopamu
Yepros, A.I'. 3anaunuk no pusuke: yued. nocodue / A.I'. Yepros, A.A. Bopobbes. — 8-¢ uzn.,
nepepad. u gon. — Mocksa: @uzmatnut, 2008. — 640 c.: wi. — ISBN 9875-94052-145-2. — Tekcr:
HEIOCPEICTBEHHBIMN.

3.Onucanue c mpems agmopamu
Bapnamosa, JI.H. YipaBinenue 1o0KyMeHTalMEN: aHIIO-PYCCKUI aHHOTUPOBAHHBIN CIIOBAPb

cTaHJapTU3upoBaHHOM TepmuHonoruu / JI.H. Bapnamosa, JI.C. baton, K.A. bactpukosa. —
Mocksa: CriytHuk+, 2017. — 398 c¢. — ISBN 978-5-9973-4489-4. — TekcT: HEMOCPeACTBEHHBIN.
4.Onucanue uzoanuil nood saznasuem (5 u 6oiee asmopos)

Marematuka: yue6. mocooue / FO.M. lanwmnos, JI.H. XXyp6enko, I'.A. Hukonosa [u ap.];
MunucrepctBo 0Opa3oBanus U Hayku Poccuiickoit @enepannu, Kazanckuii rocyapcTBeHHBIH
TeXHOJIOTHYecKni yHUBepcuTeT. — MockBa: UHOPA-M, 2011. — 496 c.: mi., Tadn. — ISBN
5-16-0022673-2. — TekcT: HeMOCPEICTBECHHBIH.

5.Onucanue mrocomommvix u30anutl
Martepuaisl 1 37€MEHTBI AEKTPOHHON TeXHUKH. B 2 Tomax. T.1. [IpoBognuky,

MOJTYIIPOBOTHUKH, TUJICKTPUKH: YI4COHUK JJIs CTY]I. By30B, 00YJAIONIUXCs TI0 HAIPABJICHUIO
«Onextponuku u Mukpoaektponnkay / B.C. Copokun, b.JI. Aarunos, H.II. JIazapesa. —
Mockga: UL Akagemust, 2006. — 440 c. — bubmumorp.: ¢. 435-438. — IIpeam. ykas.: c. 438-440. —
ISBN 5-7695-2785-4. — TekcT: HEMOCPEICTBEHHBIHA.

6.0Onucanue 3aKoHOO0aMeNbHbIX MAMEPUANOE
I'paxxnanckuii npoueccyanbHblid kogeke PCOCP: [mpunst tpetbeit cec. Bepxos. Cosera

PCOCP mecroro co3biBa 11 utons 1964 r.]: oduir. Tekct: mo coctossauio Ha 15.11.2001 r.;



MunuctepctBoBo 1ocTulii Poccuiickoit @enepaunu. — Mocksa: Mapketunr, 2001. — 159 ¢. —
3000 5k3. — ISBN 5-94462-191-5. — Tekct: HEMOCPEACTBEHHBIN.

7.0nucanue cmanoapmos

I'OCT P 57564-2017. Opraau3amus 1 mpoBeACHNUE padoOT MO MEKIYHAPOIHOW CTaHAP
THU3aLIU B Poccuiickoit ®denepaunu =
OrganizationandimplementationofactivityoninternationalstandardizationinRussianFederation:
HallMOHAIBHBIA cTaHmapt Poccuiickoit denepanuu: w3gaHue oQUIMAIBHOE : YTBEPXKICH W
BBeZieH B AercTBue [Ipukazom @DenepanbHOro areHTCTBA MO0 TEXHUYECKOMY PErYJIUPOBAHUIO U
metposoruu ot 28 uroast 2017 r. Ne 767-ct : BBeneH Brepsbic: gara BBeAenus 2017-12-01 /
pazpabotran BcepoccuiicKUM Hay4dyHO-MCCIIEIOBATEILCKUM HHCTUTYTOM CTaHAAPTU3AIUU U
ceprudukanuu B MamuHoctpoeHun (BHUMHMALILL). — MockBa: Ctangaptuadopm, 2017. — V,
43, 1] c.; 29 cm. — 33 3K3. — TekeT HenmocpeICTBEHHBIMH.

8.Onucanue namenmHuvix 0OKYyMEHMO8

[TaTent Ne 2637215 Poccuiickas @enepanus, MIIK B02C 19/16 (2006.01), B02C 17/00

(2006.01). Bubparmonnas meapruiia: Ne 2017105030: 3asBn. 15.02.2017: omy6ur. 01.12.2017
| Apremenko K. U., bornanos H. 3.; 3asBurens BI'TY. — 4 c.: mi. — TekcT: HEMOCPEACTBECHHBIIA.

9.0Onucanue nepuoouyeckux uz0anuil
be3onacHocth xu3HeaesTenbHOCTH. — ISSN 1684-6435. — TekcT: HemocpeICTBEHHBI.

Bectauk apeneit uctopun. — ISSN 0321-0391. — URL.:
https://dlib.eastview.com/browse/publication/669/udb/12 (narta o6pamenus 02.10.2019). — Tekcr:
3JIEKTPOHHBIMN.

10.0Onucanue uzoanuu MI'TY
[Mapcynkun, b.H. JlokanpHbIe CTAOMIM3UPYIONIUE KOHTYPBI aBTOMATUYECKOTO YITPABICHHS B

ACY TII npomsinuienHoro npoussozactsa: moHorpadus / b.H. I[lapcynkun, C.M. Aunnpees, O.C.
Jlorynosa, T.Y. AxmeroB; Maruutoropckuii roc. rexundeckuii yu-T um. I'.11. HocoBa. —
Marnutoropck: U3n-Bo Marauroropck. roc. Texs. yH-ta, 2012. — 406 c. — ISBN
978-5-4253-0418-0. — TekcT: HEMOCPEACTBEHHBIM.

11.0Onucanue snekmponnsix uzoanuii MI'TY (makpoobvexmut)
MyxuHa, E. }O.IIpoekTrpoBaHie aBTOMaTU3UPOBAHHBIX CUCTeM: KOHCIeKT Jiekuuit / E.1O.

Myxuna; MI'TY. — Marautoropck: MI'TVY, 2014. — 1 CD-ROM. — 3aru. ¢ TuTyIn. 3KkpaHa. —
https://magtu.informsystema.ru/uploader/fileUpload?name=1154.pdf&show=dcatalogues/1/1121
181/1154.pdf&view=true (1ara oopamienus 09.10.2019). — MakpooObekT. — Tekcr:
AJIEKTPOHHBIN.
12.0nucanne DbC «Jlanb»

OCHOBBI METAJLTYPTUYECKOTO Mpou3BocTBa: yueOHUK / B.A. burees, K.H. Bnosun, B.M.
Konokomsres, B.M. Canranuk. — Cankr-IlerepOypr: Jlans, 2017. — 616¢.: mi., Tadm. — ISBN

978-5-8114-2486-3. — TekcT: 51eKTpOHHBIN // DNeKTpOHHO-O0uOIMoTeyHas cucreMa «JIanpy:
[caiiT]. — URL: https://e/lanbook.com/book/90165 (nata oopamierus 02.10.2019). — Pesxxum
JIOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BATENEH.
13.0Onucanne ObC «3HanmyM»

[Tonos, FO. U. Ynpasnenue npoekramu: yuedHoe nocodue / FO. U. Tlonos, O. B. SIxoBenko.
— Mocksa: UTHOPA-M, 2019. — 208 c¢. — (Yuebnuku s nmporpammel MBA). — ISBN
978-5-16-002337-3. — URL.: https://new.znanium.com/read?id=329884 (mata obparieHwus
10.10.2019). — TeKCT: JIEKTPOHHBIH.
14.0Onucanne ObC «Opaiit»

Tpouenko, B.B.Cucremsl yrpaBieHHst TEXHOJIOTHYECKUMH MPOLIECCAMU M UH()OPMAIIMOHHBIE

TEXHOJIOTHH: Y4eOHOe mocodue s akagemuueckoro 6akanaspuata / B.B. Tpouenko, B.K.
®enopos, A.W. 3abyackuii, B.B. KomenganToB. - Mocksa: FOpaiit, 2019. — 136¢. — ISBN


http://catalog.viniti.ru/srch_result.aspx?IRL=SELECT+%28*%29+FROM+%28*%29+WHERE+%28author%29+contains+%28Q%27%d0%90%d1%80%d1%82%d0%b5%d0%bc%d0%b5%d0%bd%d0%ba%d0%be+%d0%9a.+%d0%98.%27%29&TYP=STAT
http://catalog.viniti.ru/srch_result.aspx?IRL=SELECT+%28*%29+FROM+%28*%29+WHERE+%28author%29+contains+%28Q%27%d0%91%d0%be%d0%b3%d0%b4%d0%b0%d0%bd%d0%be%d0%b2+%d0%9d.+%d0%ad.%27%29&TYP=STAT
https://dlib.eastview.com/browse/publication/669/udb/12
https://magtu.informsystema.ru/uploader/fileUpload?name=1154.pdf&show=dcatalogues/1/1121181/1154.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1154.pdf&show=dcatalogues/1/1121181/1154.pdf&view=true
https://e/lanbook.com/book/90165
https://new.znanium.com/read?id=329884

978-5-534-09938-6. — Tekcr: anexrponnsiii / DbC FOpaiuT [caitt]. — URL:
https://urait.ru/viewer/sistemy-upravleniya-tehnologicheskimi-processami-i-informacionnye-tehn
oloqii-438994#page/2 (nata odpamenus 10.10.2019).
15. Onucanue catimos 6 cemu Humepnem
I'ocynapcrBennsiit Dpmutax: [cait]. — Cankr-IlerepOypr, 1998. —
URL:http://www.hermitagemuseum.org/wps/portal/hermitage (mara oopamenus: 16.08.2019). —
Tekct. I300paskeHue: 3JIeKTPOHHBIE.
TACC: uadopmanmonnoe areHTcTBO Poccuu: [caiit]. — MockBa, 1999. — O6HOBMsIETCS B
teuenne cytok. —URL:http://tass.ru (nata oopamenus: 26.05.2019). — TekcT: 3neKTPOHHBIH.
DnekTpoHHas OnbaroTeka: OMbImoTeka quccepranuii: caiit / Poccuiickas rocynapcTBeHHast
oubmmoreka. — Mocksa: PI'b, 2003. — URL.: http://diss.rsl.ru/?lang=ru (gara obparenus:
20.07.2019). — Pexxum goctyna: s 3apeructpup. untareicii PI'B. — Tekcer: 31eKTpOHHBIA.
Ipumepul gvinonnenus anemenmos peghepama.
Tabmuua 1.1 — HazBanue TaOiusl

Macca, kT, JlnuHa, MM L1 L Ls
HE MEHee
160 1000 4 5 6
170 1125 52 60 39
190 1165 389 405 247

Pucynok 1 — [Ipumep odopmiienns Tabauist

Y(T) A

Ymax |[— — — — — — —

AY
AY]_ 3 e

Y3 A
AY2 L

Tk

YH

Pucynok 2 — I[Ipumep rpaduka GpyHKIHOHATIBHOM 3aBUCUMOCTH

1490

1485

o
1480 Pl / \

/ \\
1475 L \
1470 //
1465 74

1460

Temnepartypa akena, °c

15 17 19 21 23 25 27

Pacxon Boagyxa, x10° m%/y

Pucynok 3 — [Ipumep rpaduka KOTUIECTBEHHON 3aBUCUMOCTH
[110THOCTH pB KMJIOTpaMMax Ha KyOMYECKHI METp BBIYUCISIOT 1O (GopMyIie


https://urait.ru/viewer/sistemy-upravleniya-tehnologicheskimi-processami-i-informacionnye-tehnologii-438994#page/2
https://urait.ru/viewer/sistemy-upravleniya-tehnologicheskimi-processami-i-informacionnye-tehnologii-438994#page/2
http://www.hermitagemuseum.org/wps/portal/hermitage
http://tass.ru/
http://diss.rsl.ru/?lang=ru

p=mlV, (1.2)
rje m - Macca oOpasia, Kr;
V - 06BeM oOpasua, M.
Pucynoxk 4 - Ilpumep odopmierus Gopmyst

Dy 20
d 8.4 s
MeyHot
mpaHcdopMamop

>

L

:

|
I | :
| | |
| | \
| I |
| ( |
| | |
[ | |
| | |
| | |
| | \
| I |
| | |
i i |
. ! |

1 b s ' Nt N

1 2 3 4 5 6 7
| | | ml !
| < I
| o % 8 =] .
<! = @ Sl = :
o H 3
= =l b= ™ |
LTS !
! ! e /€ ke F /E /E!
BEElE]
| [
no Mecmy | | ‘ !
1 | ] | ! 1
Mudpabauveckas ! ! } : Bc © ) ;
cmarobka | I I |
. I I I I Q o ]
L L 1 1 L " 1
Cmanuus - .
deuermpanu3obaxHol an3 4 Bi $ B O s 6 Bi Be OB Op
nepudepuu 2
Peaynupyrwwul |PK [ I
KOHMpoAnnep ?
CmaHuus Busyaausauuu |BBI‘1 [} l
HaumenoBaKue PeaynupobBakue
napamMempa 371eKMpUYECKO20 pexuma

PI/ICYHOK 5-— HpHMep BBITIOJIHCHUS CXCMbI aBTOMATU3allnn



