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Pa6oyas nporpamma cocrasieHa Ha ocHoBe ®I'OC BO mo HampapieHHIO MOATOTOBKH
22.03.02 Metamnyprus (ypoBeHb 6akanaBpuara) (mprukas MunoGprayku Poccuu ot 04.12.2015
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JIner akryaauzanuu padoueil mporpaMmbl

Pabouas mporpamma nepecmMoTpena, oocyxieHa u ogoopena s peanusanuu B 2021 - 2022
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl ABTOMAaTU3WPOBAHHBIX CUCTEM YIPABICHHS

[Ipotokom ot 20 r. Ne

3aB. kadeapoii C.M.KHI[pCCB

Pabouast mporpamMma rnepecMoTpeHa, o0CykaeHa u o00peHa s peanusaruu B 2022 - 2023
y4eOHOM roJly Ha 3aceJaHuu Kadeapbl ABTOMATU3UPOBAHHBIX CUCTEM YIIPABICHUS

[Ipotokom ot 20 r. Ne
3aB. kadeapoii C.M. AnnpeeB

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanuszanuu B 2023 - 2024
y4eOHOM roJly Ha 3aceJaHuu Kageapbl ABTOMATU3UPOBAHHBIX CUCTEM YIIPABIICHUS

[Ipotokom ot 20 . Ne

3aB. kadeapoii C.M.KHz[peeB

Pabouas mporpamma nepecMoTpena, oocyxieHa u ogoopena s peanusanuu B 2024 - 2025
y4eOHOM TroJly Ha 3acefaHuu Kadeapbl ABTOMATH3UPOBAHHBIX CHCTEM YIPABJICHUS

[Ipotokom ot 20 . Ne

3aB. kadeapoii C.M.KHz[peeB

Pabouas mporpamma nepecMoTpeHa, oocykieHa u ooopena s peanusanuu B 2025 - 2026
y4eOHOM ToJTy Ha 3acefaHuu Kadeapbl ABTOMATH3UPOBAHHBIX CHCTEM YIPABJICHUS

IIporokomor 20 1. Ne

3aB. kadenpoit C.M.KHz[peeB




1 Ilesin ocBOEHMSI IMCUMILIUHBI (MOIYJIS)

[lensiMu OCBOEHMSI AMCUUIUIMHBI «ABTOMAaTH3allds METAUTYPrHUECKUX MPOLECCOBY
SIBIITFOTCS: U3YYCHUE MPUHIUIIOB TMOCTPOSHUS U IKCIUTyaTallud MH()OPMAIMOHHBIX CHUCTEM B
TEXHOJIOTHYECKUX TPOLIeCCax B METAUIYPrud; OCHOB TEOPUM aBTOMATHYECKOTO YIPABIICHHS
METAJTyPrUuecKUMHU TpolleccaMu; MPUHIUIOB XpaHEHHs U 0o0pabOTKH, aHalIM3a M CHHTE3a
MIPOU3BOJICTBEHHO-TEXHIUUYECKON HHPOPMAITHIH.

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

JucnuminHa ABTOMaTH3alUsl METALUIYPIrUUECKUX MPOLIECCOB BXOAUT B BAPUATHUBHYIO
4acTh y4€OHOTr0 I1aHa 00pa30BaTEIbHOM MPOrPaMMBI.

Jns  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HaHUS  (YMEHMs,  BIAJCHUSA),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUEHHSI AUCLHUIUINH/ IPAKTUK:

BBenenue B HanpaBieHUe

Maremaruka

®dusuka

3HaHus (YMEHHUs, BIaJeHUs), NOJyYEeHHbIE NIPU U3YYEHUU TAHHOM TUCLHUIUIMHBI OyayT
HEOOXOAUMBI JIJIsl U3YUSHHST TUCIUTUINH/TIPAKTHK:

[ToaroroBka K 3aIIMTE U 3aIIMTA BBIITYCKHON KBaJIM(PUKALIMOHHON pabOThI

[TonroroBka Kk cade v caada rocyAapCTBEHHOTO DK3aMEHa

3 Komnerenuun ody4arounierocsi, popMupyemMbie B pe3ybTaTe 0CBOCHUSI

AUCHUILIMHBI (MOAYJISA) M IIJIAHUPYeEMbIe Pe3yJIbTAThl 00yUeHHu s

B pesynbrare ocBOEHHS IUCUUIUIMHBI (MOAYNS) «ABTOMATHU3ALMS METAJUTYpPrUYECKUX
IIPOLIECCOBY 00YHYAIOLIHNICS T0JKEH 00J1aaTh CIeIyIOIUMHI KOMIIETEHIUSIMU:

CTpyKTypHBII [Tnanupyemble pe3ynbTaThl 00y4eHUs
DJIEMEHT
KOMIIETEHIIMH

[TK-1 crmocoOHOCTRIO K aHAJIM3Y U CUHTE3Y

3Hath - METOJIMKH aHAJIM3a U CUHTEe3a MHPOPMAIIUN U3 Pa3TUYHBIX HCTOYHUKOB U
MIpE/ICTaBJICHHS €€ B TpeOyeMoM ¢opmMare ¢ UCIOIb30BaHHEM
MH(OPMAIIMOHHBIX U KOMIBIOTEPHBIX TEXHOJIOTHIA;

- TUIIOBBIC METOJIbI U CPEACTBA UBMCPCHHUA OCHOBHBIX TCXHOJIOTMYCCKUX
napaMeTpos;

- IPUHIUIIBI ITIOCTPOCHHUS U q)yHKHI/IOHI/IpOBaHI/ISI ABTOMAaTU3HWPOBAHHBIX
CUCTEM YIPAaBIECHUS METAILTYPTUYECKUMU TIPOIIECCAMH.

VmeTs - AHAJIM3UPOBATh I/IH(l)OpMaHI/II-O N3 pas3JIMYHbIX UICTOYHHUKOB IJId
HOoATOTOBKH O630pOB 1o 3a,[[aHHOI7I TEMATUKEC, OIPCACIIATL CTPYKTYPY U
Oq)OpMJ'ISITI) Hay4YHO-T€XHHUYCCKHUE OTYECTHI,

- BLI6I/IpaTL COBPCMCHHBIC TCXHUYCCKUC CPCACTBA AJId U3MCPCHUS
Pa3InYHBIX (i)I/ISI/ILIeCKI/IX BCJIMYHH,

- paCCUUTBHIBATD MCTPOJIOTHICCKUC XAPAKTCPUCTHUKU CPCIACTB HBMCpCHHﬁ.




Bnanets

- HaBBIKaMH PabOTHI B MAaKeTaX MPUKIAJHBIX IPOrpaMM JUIst 0popMITeHHS
TEKCTOBOI MH(pOpMAINH;

- HaBBIKaMH HEOOXOANMBIMH JIJIS1 BBIOOpA M AKCILTyaTalliN
ABTOMATH3UPOBAHHBIX CHCTEM YIPABICHUS METAJUTYPrHUECKUMHU
IpOLIeCCaMH;

- HaBBIKAMU HEOOXOIMMBIMU IS OLICHKH KayecTBa PabOThI TEXHUYECKUX
CPE/ICTB aBTOMAaTH3aIlUH.




4. CTpyKTypa, 00b€éM U coepkaHne TUCHUIINHBI (MOLYJI5)
OO6mIast TPyIOEMKOCTh TUCHUILIMHBI cOocTaBisieT 3 3adeTHbIX enuuHuil 108 akam. gacoB, B TOM

YHUCIIC:

— KOHTaKTHas padora — 17,2 akaj. 4acos:

— ayautopHas — 14 akaj. 4acos;

— BHEAyIUTOpHAs — 3,2 aKajl. 9acoB
— caMmocTosTenbHas pabora — 82,1 aka. 4acos;
— MMOJITOTOBKA K 3K3aMeHy — 8,7 akaj. yaca

dopma arTecTaluui - 3K3aMeH

AynutopHast 3 s
KOHTaKTHas paboTa E = dopma TeKyIero
=
B aKaJ[. yacax o Bun KOHTPOJIS
Paszen/ Tema g | (maxan ) == y P Kon
> & ©|caMoCTOSTEeNBHOM | ycrieBaeMOCTH U
JACITATUTAHBL =z S ., | kommeTeHIM
6 g £ paboTsl MPOMEXKXYTOTHON
nal. | mpaxT.
Tlex. p zZ aTTecTaluH
3aH. | 3aH. |Q &
1. Texuuueckue cpencrea cOopa,
00paboTKHu U nepenauu nHpOopMaIuu
CaMmocrosTensHoe
1.1 OcHoBHble mOHATUS 00
n3ydeHue .
HHPOPMAITHOHHO-U3MEPHUTEIBHBIX 0,5 8 T eBHOi YcTHBI onpoc IK-1
cucreMax. M
JIATEPATyPhI
CaMmocrosTensHoe .
1.2 Mertponorudeckoe YcTHbIi onpoc
n3ydeHue
o0eclieueHHEe  TEXHOJIOTHYECKUX 0,5 8 eGHOM KonrposnbHas IIK-1
U3MEPEHUH. M pabora
3 JIATEPATyPhI
CamocTrosTenpHoe
U3yueHue
4eOHON
1.3 Merogsl W cpencrsa Jm};e ATVDLL TectupoBanue
HU3MEpEHUs napaMeTpoB 1 2 10 PATYPEL, JlaGoparopHsie [K-1
MOATOTOBKA K
TEXHOJIOTHYECKOTO TporLecca. paboTHI
BBIITOJTHEHHIO
71a00PaTOPHBIX
pabor
Uroro no pazneny 2 2 26
2. OCHOBEHI aBTOMaTHYECKOTO
yIIpaBJICHHS TEXHOJIOTHIECKUMHU
poLeccaMu
CamocTosTenbHOe
2.1 Knaccudukauumss H  BHUJBI
U3yueHue
CHUCTEM aBTOMAaTHYECKOI'O 0,5 8 GO TectupoBanue IIK-1
yIIpaBJICHHUS. i
JIUTEPATYPHI
CamocTosaTenbHOoe
3 n3y4YeHUe
4eOHOH N
2.2 CucteMbl aBTOMaTHYECKOTO J'II/I};G ATVDLL VYcrHblit onpoc
perylnupoBaHUsT C  TUIOBBIMHU 0,5 | 4/41 12 PATYPEL, JlaGoparopHbie [K-1
MOATOTOBKA K
perynsaTopamu. paboThI
BBIITOJTHEHHIO
71a00paTOPHBIX
pabot




CamocrosTensHoe
H3y4YCHUE
. eOHoOMH
2.3 CaolicTBa cHCTEM nn};i a}TI HH JIa6opaTopHble
aBTOMATHYECKOTO 1 |221 12 PATYPEL, pabots! [TpoBepka IK-1
eryJTUPOBAHUS TOAroToBka K WH]I. 33JaHuH
p ) BBIITOJIHEHHIO ’
11a00paTOPHBIX
pabor
Uroro no pazaeny 2 | 6/61 32
3. ABTOMaTH3aIMs TEXHOJOTHMYECKHX
IPOLIECCOB
CamocrosTensHoe
3.1 OcoOeHHOCTH TIOCTPOCHHUS U HU3y4YECHHE
i 1 4,1 YHCHH TectupoBanue MK-1
¢byukuun ACY TII. yueOHO
JIUTEPATyphI
CamocrosTensHoe .
3.2 ABTOMaTH3aLUA MH: ;g_mnebH YcTHBIi onpoc
arJIoMepaloHHOTO 3105 10 }gIGHoﬁ ITposepka unm. IK-1
HPOU3BOJICTBA. i 3aaHui
JIUTEPATyphl
CamocrosTensHoe o
YcTHBIH onpoc
3.3 ABTOMaTH3aLUA U3y4YECHHE
0,5 10 . IIposepka unm. IK-1
METAJUTYPTUYECKHUX MTPOLIECCOB yaeOHO# .
3a7aHui
JIUTEPATyphl
Uroro no pazneny 2 24,1
Htoro 3a cemectp 6 |o6/6U 2 1821 9K3aMeH
HUToro mo aucuuIIInHe 6 |o6/61 2 1821 JK3aMeH MK-1

5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jis peanm3anuy MpeIyCMOTPEHHBIX BHJOB YY4E€OHOH pPabOThI B KauecTBe OOpa30BATEIbHBIX
TEXHOJIOTUH B IpENoJaBaHUU JUCLUIUIMHBL «ABTOMAaTHU3alUs METAJUIYPIrMUECKUX IPOLECCOBY»
UCHOJIb3YIOTCS:

TpaauunonHsie 00pa3oBaTeNbHbIE TEXHOIOIUN — HH(POPMAIIMOHHAs JIEKIHs (BBOJHYIO JIEKIIHIO,
r7le JAaeT NEepBOE IMPEICTaBICHUE O MPEeIMETe W 3HAKOMCTBO CTYACHTOB C HAa3HAYCHHEM U 3aJadyaMu
Kypca); JIEeKIUM — KOHCYJbTallu¥, H3JI0)KEHHE HOBOI'O MaTepuaa CONPOBOXKIACTCA IOCTAHOBKOM
BOIIPOCOB U JIMUCKYCCHEM B MOMCKAaX OTBETOB Ha 3TU BOIPOCHI; JaOOpaTopHble pabOThl; MPAaKTUYECKUE
3aHATHS.

TexHonoruu npoOaeMHOro 00y4eHHsI — MPOOIEMHBIE JIEKIUH SIBISIETCS Pe3yJlbTaTOM yCBOEHUS
MOJTy4YeHHOM HH(pOpMaluu TMOCPEACTBOM IOCTAHOBKM IMPOOJIEMHOIO BOIpOCa M IMOMUCKA MyTeH ero
penieHus; 1abopaTopHble paboOThl C UCIIOIB30BAaHUEM MPOOIEMHOI0 00yueHHe, KOTOPOE 3aKI04aeTcs B
CTUMYJIUPOBAaHUM CTYACHTOB K CaMOCTOSTEJIbHOM <«J100bIYe» 3HAHWN, HEOOXOAMMBIX IJIs peleHHsS
KOHKpETHOU MpOOIIEMBI.

HNHpopManinOHHO-KOMMYHUKALMOHHBIE 00pa30BaTe/IbHbIE TEXHOJOTMM — B XOJI€ IMPOBEACHUS
JEKUMOHHBIX 3aHATUI MpeaycMaTpUBaeTCs HCIOIb30BaHUE 3JEKTPOHHOTO JAEMOHCTPALMOHHOIO
MaTepuana (JIeKUMU-BU3yallM3alluM), HCIONb30BaHuEe VIHTEpHET pecypcoB M MPOMEXKYTOUHBIX
aTTeCTal[Mi U IPOBEPKHU OCTATOYHBIX 3HAHUU

JIeKIIMOHHBIN MaTepHall 3aKpeIuIsIeTcsl B X0/1e 1a0OpaTOPHBIX paboT, HA KOTOPHIX BBHIOIHSIOTCS
IPYNIOBbIE WM UHAUBHIYaJIbHbIE 3aJaHUS 110 IPOHACHHOMN TeMe.

CamocrosTenbHas paboTa CTUMYIHUPYET CTYACHTOB K CaMOCTOATENBbHOM npopaboTke B mpoliecce
BBITIOJTHEHUSI KOHTPOJIBHBIX pabOT M WMHAMBUAYAIbHBIX 33JaHUM, a TakKe B Ipollecce MOATOTOBKH K
YCTHOMY OIIPOCY, TECTUPOBAHUIO U UTOIOBOM aTTECTALINH.

B xoze npoBeaeHust TEKIIMOHHBIX 3aHATHI IpeTycMaTpUBaeTCs:

- HUCIOJB30BAaHUE DJEKTPOHHOIO  JEMOHCTPALlMOHHOIO MaTepuanga [0 COBPEMEHHOU
N3MEPUTEIIEHON TEXHUKE;

- ICTI0JIb30BaHME 3JIEKTPOHHBIX YU€OHHUKOB 10 OTJENIbHBIM TeMaM 3aHATHIA;

- aKTHBHBIC U HMHTEPAaKTUBHbIC (POPMBI OOYyUCHMs: BapUaTUBHBIA OMNpOC, TUCKYCCHH, YCTHBIN
OIpPOC, KOHTPOJIbHAS pab0Ta, TECTOBBIN ONPOC, MHIMBUAYATbHAS «3allUTa Ja00paTOPHBIX paboT U T.1I.



6 YueOHO-MeTOAUUYECKOE 00ecTeueHre CAMOCTOATEIbLHON PadoThl 00y4arommXxcst
[pencraBneno B mpuioxxeHn 1.

7 OueHoYHbIE CPEICTBA /1JIsl IPOBeIeHUsI MPOMEKYTOUHOI aTTecTaluu
[TpencraBieHbl B TIPUIOKEHUH 2.

8 YueOHo-MeTOqMYecKOe U HH(POPMALIMOHHOE 00ecTieYeHre THCITUILTUHBI (MOTYJIs1)

a) OcHoBHas auTEpaTypa:

1. CoBpemMeHHBIEC CHCTEMBI aBTOMATHU3AIIMY U yIIpaBieHus : yaeOHoe mocooue / C. M. Annpees, E.
C. Ps6uukoga, E. FO. Myxuna, T. I'. Cyxonocosa ; MI'TVY. - Marautoropck : MI'TY, 2015. - 1 anexTpoH.
OTIT. JIACK (CD-ROM). - 3ari. c THUTYII. 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 : 3ICKTpOHHBIH. - CBeacHHS
nocrymabl Takke Ha CD-ROM

2. Tpouenko, B.B. Cucremsl ynpaBieHus] TEXHOJIOTHYECKUMHU IIpolieccaMu U MH(OpMAallMOHHbIE
TEXHOJIOTUH: y4eOHOe TocoOue il akagemMudeckoro OakamaBpuata / B.B. Tporenko, B.K. ®enopos,
AN. 3abynckuii, B.B. KomenmantoB. - Mockaa: I/I3z[aTenLCTBo Opaiit, 2019. - 136¢. - ISBN
978-5-534-09938-6 - Tekcr AJICKTPOHHBIH. - URL:
https://urait.ru/viewer/sistemy-upravleniya- tehnolothesklml -processami-i-informacionnye-tehnologii-4
38994#page/l (mata obpamenwus: 18.09.2020).

0) JlomosiHuTEIbHAS JIUTEPATYpa:


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

1. Boumapesa, A. P. HpopMalinoHHbIE TEXHOJOTHH B METAUTyprun: yueoHnoe mocodbue / A. P.
Bonpapesa, B. B. I'pebennukoa, E. C. Ps6ouukosa ; MI'TY. - Marautoropck, 2014. - 191 c. : ui., cxemsl,
tabi. - ISBN 978-5-9967-0438-5. — Tekcr: nenocpeacrBenusiii (9 9k3.)

2. Merpouorusi. Teopus u3MepeHuii: y4eOHUK U akaJeMu4eckoro OakanaBpuata / moja oo,
penakuueit T.U. MypamkuHou. - 2-¢ u3., uctp. u 1o1m. - 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. ABromarm3amusi MpOW3BOJCTBEHHBIX MPOIECCOB : yued. mocodue /
B.B. Knenukos, H.M. Cynran-zane, A.I'. Cxuptnamze. — Mocksa : UHOPA-M, 2018. — 208 ¢. —
(Briciree ob6pa3oBanue: bakanaspuat). — Www.dX.doi.org/10.12737/18466. - ISBN 978-5-16-011109-4.
- Tekcrt : anexktponnbiid. - URL: - https://znanium.com/read?id=302903 (nata ooparmenus: 18.09.2020). —
Pesxxum pocTyna: 1mo mojarmucke.

4. UBanoB, A. A. ABTOMaTH3alUsl TEXHOJOTMYECKUX MPOIECCOB U MPOU3BOJACTB : yuyeOHOE
nocobue / A.A. IBaHoB. — 2-¢ u3 ., ucnp. u 1on. — Mocksa : DOPYM : UHOPA-M, 2020. — 224 ¢. —
(Cpennee npodeccuonanbaoe oopazoBanue). - ISBN 978-5-00091-535-6. - Tekcer : anekrponHsiid. - URL:
https://znanium.com/read?id=362810 (nata oopamenus: 18.09.2020). — Pexxum noctymna: mo mommcke.

5. MyxwuHa, E. 1O. [IpoekTupoBanue aBTOMaTU3UPOBAHHBIX CUCTEM: KOHCIICKT JICKIIUH : y4eOHOe
nocobue / E. 0. Myxuna ; MI'TY. - Marautoropck : MI'TY, 2014. - 1 anextpos. ont. auck (CD-ROM).
- 3ary. ¢ TuTya. akpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1154.pdf&show=dcatalogues/1/1121181/115
4.pdf&view=true (nara obparenus: 18.09.2020). - MakpooObeKT. - TEKCT : 371eKTPOHHBIN. - CBEICHHS
noctymabl Takke Ha CD-ROM.

6. [llumos, O. B. Texauueckue cpeacTBa aBTOMATU3AIIMY U yIIpaBlieHHs : yueOHoe nocodue / O.B.
[IumoB. — Mocksa : UH®PA-M, 2020. — 396 c. + [on. marepuansl [DIEKTPOHHBIN pecypc|. —
(Cpennee npodeccuonanbuoe oopazoBanue). - ISBN 978-5-16-015283-7. - Tekcer : anektpoHHbIN. - URL:
- https://znanium.com/read?id=359601 (nara obparenus: 18.09.2020). — Pexxum A0CTyIIA: 11O MOAMUCKE.

7. Aanpees, C. M. TIpUHITUTIBI TOCTPOCHHSI U OPTAHU3AIMH KOMITJICKCOB TEXHUYECKHUX CPEJICTB B
CUCTEMax aBToMaThdeckoro ynpasienus. Kypc nekiuii : yauednoe nocooue / C. M. Anapees. -
Maruurtoropcek : MI'TVY, 2013. - 1 anektpon. ont. quck (CD-ROM). - 3arn. ¢ tutyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=920.pdf&show=dcatalogues/1/1118913/920.
pdf&view=true (xara oopamienus: 18.09.2020). - MakpooObeKT. - TEKCT : 3MeKTPOHHbIH. - CBeIeHUS
noctymnHbl Takke Ha CD-ROM.

8. IlapcynkmH, Bb. H. ABroMaTm3ammsi TEXHOJIIOTHYECKHX TIIPOLECCOB U TPOHU3BOJICTB.
[Ipon3BOACTBO cTanu B MAPTEHOBCKHUX Ie€Yax, JABYXBAaHHBIX arperatax U KUCIOPOAHBIX KOHBEPTEpax :
yuebnoe nocobue / b. H. [lapcynkun, T. I'. CyxonocoBa, A. P. bounapesa ; MI'TY. - Marauroropck :
MITY, 2016. - 264 c. : HIL., TalII. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=2913.pdf&show=dcatalogues/1/1134463/291
3.pdf&view=true (mara oopamenus: 18.09.2020). - MakpooObekT. - TekcT : AmeKTpoHHbIH. - UMeeTcs
MEeYaTHBIA aHAJIOT.

9. MapcynkuH, b. H. ABTOMaTH3aI1s TEXHOJOTHYSCKUX MTPOIIECCOB M MMPOU3BOJICTB B

MeTautyprud : yaeOHoe nocodue / b. H. [Tapcynkun, C. M. Auapees, E. C. Ps6uukosa ; mox pexn. b. H.
[Mapcynkuna ; MI'TY, [kad. [TIKuCV]. - Maraurtoropck, 2011. - 151 c. : mi., Tadin. - 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 : 31eKTpOoHHBIH. - MeeTcs
MEeYaTHBIN aHAJIOT.

10. [MapcynkuH, b. H. ABromMaTtu3amus u onTUMUA3AINS YIPABIECHUS TETIOBBIM PEKUMOM PAOOTHI
0J10Ka BO3yXOHarpeBaTesiei JoMeHHoil neun : yuedHoe nocodue / b. H. [lapcynkun, C. M. Anapees, M.
1O. Psa6uukos ; MI'TY, [kad. [IKuCV] . - Marauroropck, 2009. - 148 c. : un., rpad., cxemsl, Tadu. - 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=dcataloques/1/10608
96/269.pdf&view=true (nata oopamenwus: 18.09.2020). - MakpooOBbeKT. - TEKCT : JIEKTPOHHBIN. -
MmeeTcsa neyaTHbII aHaIOr.

11. MapcynkuH, b. H. ABTOMaTH3aIMs 1 ONITUMU3AIINS YIIPABICHHS TPOIIECCOM BBITLIABKH 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 : 31eKTpOHHBIH. - MeeTcs

HeYyaTHbBINA aHaJor.

B) MeToauveckne yKazaHus:

1. Myxuna, E. FO. Cuctemsl ynpaBiieHUs TEXHOJIOTHYECKUMU TIPOIECCAMH U HH(POPMAITHOHHBIC
TexHosoruu : yueonoe nocooue / E. F0. Myxuna, A. P. bonnapesa ; MI'TY. - Maruutoropck : MI'TY,
2014. - 1 onekrpon. ont. auck (CD-ROM). - 3arn. ¢ tutyn. okpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1156.pdf&show=dcatalogues/1/1121183/115
6.pdf&view=true (mara obpamenus: 18.09.2020). - MakpooObeKT. - TeKCT : 371eKTpoHHBIH. - CBeCHUS
noctymnsbl Takke Ha CD-ROM

2. MyxwuHa, E. 0. ABToMaTH3amus TeXHOJIOTHYECKUX TpoIieccoB : nmpaktukyM / E. 0. Myxwuna,
A. P. boumapea ; MI'TY. - Marautoropck : MI'TY, 2017. - 110 c. : w1, 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
IICYaTHHLIA aHAaJIOT.

3. Meronuueckue yka3zaHUs [0 BBIMOJIHEHUIO KOHTPOJIBHOM paboThl MO JUCIUILIMHE
«ABTOMATH3aIUS METALTYPTUYECKUX MpoIieccoBy. [Ipunoxkenue 3.

r) [Iporpammuoe o6ecnieuenne u UnTepHer-pecypcebi:

IIporpammHoe oGecnieueHne

Haumenosanwue [10 Ne norosopa CpOoK JIeHCTBYSI JIUTIICH3UH
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 GeccpotHo
Professional
CBOOOTHO
FAR Manager pacripoctpassiemoe [TO O6eccpouHo
TZi CBOGOHO 6eccpouHO
P pacnpoctpangemoe [1O p

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

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

HarmmonaneHast  uH(pOPMAIIMOHHO-aHATUTHYECKAS

cucreMa — Poccuiickuit wmHaekc HayuHoro|URL: https://elibrary.ru/project risc.asp

mutupoBanus (PUHIL)

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

Hanmonanenass  uH(pOpManMoOHHO-aHAIUTHYECKAS
cucteMa — Poccuiickuii  MHJEKC  HAay4yHOTO

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

ITouckorast cucrema Axamemusi Google (Google
Scholar)

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

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

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

denepaibHOE  TOCYAApCTBEHHOE  OFOKETHOE
yupexieHne «DenepanbHbIT WHCTUTYT
IIPOMBIIIJICHHONW COOCTBCHHOCTHY

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

Poccuiickas l'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

®denepanbHblii  00pa30BaTENbHBIA  HOPTAI
Orxonomuka. Commonorugd. MeHeHKMEHT

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

VYHuBepcuterckass  HMHGOPMAllMOHHAs  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/IBHaﬂ " 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)

MarepuanbHO-TEXHHUYECKOE 00ecIIeueHNe AUCHUIUINHBI BKITFOYAET:

VYuebHble ayIUTOPUH JUIsl IPOBEACHUS 3aHATUHM JICKIMOHHOIO THUIA: MYJbTUMEIUIHbIE
CpeACTBa XpaHEHHsI, Iepelaud U MPEICTaBICHUS HHPOPMALIUH.

[Tomemenuss s caMOCTOSTENbHOW — pabOThl  OOy4yaroIIMXCs:  HEpCOHAIbHbIE
kommeloTepsl ¢ makerom MS Office, Beixogom B MHTEpHET M C JOCTYIOM B 3JIEKTPOHHYIO
MH(GOPMaLMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

Y4eOHble ayJUTOPUN Ui TPYNIOBBIX UM WHAWBUAYAIBHBIX KOHCYJIBTAIMH, TEKYILETro
KOHTPOJIS U IPOMEXKYTOUHBIX KOHCY/IbTALMI: JOCKA, MyJIbTUMEIUHHBIN IPOEKTOP, SIKpPaH.

[Tomemenue s XpaHeHHs ¥ HPOPHIAKTHYECKOTO OOCITY)KUBaHHS y4eOHOTro
000pyZI0BaHUS: CTEIUIAXKH JUIs XPaHEHHsI y4eOHO-METOANYECKHM JOKYMEHTALUH.

YueOHast ayauTopusi JUIA TMPOBEICHHs J1a0OpPaTOPHBIX PadOT: KOMITBIOTEPHBINA KIIAcC:
nepcoHalbHble KoMmbroTepsl ¢ nakerom MS Office, Beixogom B MIHTEpHET U ¢ JOCTYIOM B
AJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENIbHYIO CPey YHUBEPCHUTETA.

YuebHas ayauTopus Ul NPOBEICHHs 1a00paTOpHBIX padoT: 1abopaTopusi METPOJIOTHH
U TEXHOJOTMYECKMX W3MEpPEHHi: abopaTOpHBIE YCTAHOBKH /ISl BBIOJHEHHS JTa0OpaTOPHBIX
pabor:

- 1abopaTopHblii cTeH] «3Mepenne pacxoa razay;

- naboparopHblii cTeH 1 «IloBepka Tepmomnapy;

- nabopatopHubiii creny «IloBepka npudopa Juck-250, moromerpa 111-4540/1 u nmpubopa
A-566;

- mabopatopuslii ctenn «Mcnpitanue u mosepka KCII-3, BompTMmerpa 111-4540, npubopa
Jnck-250»;

- 1abopaTopHbli cTeH] «/3MepeHne ypoBHsI KUIKOCTEN»;

- 1abopaTopHblil cTeH 1 «I3MepeHne ypoBHs ChIITYYUX MaTepUaloBy;

- mabopatopusiii creny «IIpeoOpa3zoBarenu nanenus Merpany;

- nabopatopHblii cTeH] «CTaTHUeCKue M JUHAMUYECKHE XapaKTepUCTUKH OOBEKTa
yIpaBICHUS»

DJeKTpOHHBIE IUIAKaThl MO Kypcy «OCHOBBI METPOJIOIMH M TEXHUYECKUE HU3MEPEHUS»
(136), xirou Ha 2 TIK.



[Ipunoxenue 1

Y4eOHO-MeTOAMYECKOE 00ecTedeHHe CAMOCTOSATeIbHOM PadoThl 00y4aArOINXCSI
[To nucnumninne «ABTOMAaTU3alKs METAILTYPIHYECKUX MPOIIECCOBY MPEAYyCMOTPEHA ayJUTOpHAs U

BHEAyAUTOPHAAd CaMOCTOATCIIbHAA pa60Ta 06yqa}onmxc>1.

AyauTopHas caMOCTOsATENIbHAsE paboTa CTYICHTOB MPE/IOJIaracT BbITOJHEHUE U 3aIUTY
n1abopaTopHEBIX paboT, pereHrne KOHTPOJILHBIX 3a/1ad.

Ilepeyennb Bomnpocsl k 3amure
J1a00pATOPHBIX padoT
1. Ha kakux SBICHMSX OCHOBaHO [EHCTBHE TEPMONIEKTPHUUECKUX
TEPMOMETPOB?
2. Ilouemy npu noacoeAMHEHUH TEPMOIIAPBI K U3MEPUTEIILHOMY TPUOOPY,
I10JIb3YIOTCS KOMIIEHCAIIMOHHBIMU ITPOBOJAMU?
TepModeKTpHIECKIE 3. Kak BBoauTcs mnompaBka Ha TeMIepaTypy CBOOOJHBIX KOHIIOB
TepMollappl B~ aBTOMAaTHMYECKMX U  IEPEHOCHBIX  MOTEHUUOMETpaXx,
npeoOpazoBarenu MILLIBOIETMETDAX?
pax?
4.  Jlng Kakux TEepMOINap HEBO3MOXHO NPUMEHEHHE KOMIIEHCALMOHHBIX
IIPOBOJIOB ISl BBEJICHUS IIOTIPABKU?
5. Ilpenenst U3MEpPEHUI CTaHJIapTHBIX TEPMOIIEKTPUUECKUX
TEPMOMETPOB?
1. KakoBbl OCOOCHHOCTH METOAMKH IPOBEACHUS BTOPHUYHOTO IprOOpa
Ucnpiranue u nosepka | Juck-250M?
BTOPUYHBIX MPHOOPOB | 2. Yto Takoe OCHOBHAs U AONOJHUTENIbHAS IOTPEIIHOCTD Tpudopa?
paboTarouux B 3. Kakue mnorpemHocTd HEOOXOAMMO paccuuTaTh sl TOrO, YTOOBI
KOMILIEKTE C CZIeNaTh BBIBOJ] O pe3yJIbTaTax MOBEPKU?
TEepMO3JIeKTpUUecKkuM | 4. J1s 4ero BBINOJHSIOT MMOBEPKY MPUOOpa U 4TO MOHUMAIOT OJT KIIaCCOM
npeoOpas3oBareieM | TOUHOCTH mpuodopa?
S. Kakue cymecTByoT BUbl OBEPOK?
1. Kakoli mpuHIun AefcTBYsl y TEpPMOMETPOB CONIPOTUBIICHUS?
2. OT 4ero 3aBHCHUT NIEKTPUUYECKOE CONPOTHUBIIEHUE TIPOBOIHUKA?
3. Kakme  mpeumymectBa 'y  MEAHOTO Wy  IUIAaTUHOBOTO
TepmomeTpsl TepMonpeoOpazoBaTeneil ConpoTUBICHUA?
COIPOTUBIICHUS 4. Kakoe 3HaueHue MNpH H3MEPEHUU TEMIIEpaTypbl MMEET IOoKa3aTelb
TEIJIOBOM MHEpUUU?
S, Kakum nmapameTpom xapakTepusyercs YUCTOTa MaTepHaa, UIylero Ha
M3rOTOBJIEHHE TEPMOMETPA CONPOTHUBIICHUS?
1. Ha y€m ocHOBaHO JeiiCTBHE TEPMOMETPOB CONTPOTUBIICHUS?
HcnbiTanue u nosepka | 2. Kakue Marepuanbl HUCHONB3YIOT ISl M3TOTOBJIEHUS TEPMOMETPOB
BTOPUYHBIX MPUOOPOB | CONPOTUBIICHUS?
paboTaronux B 3. Kakue mpubopsl MNpPUMEHSIOT B KOMIUIEKTE C TepMOMETpaMu
KOMILIEKTE C CONPOTUBIICHHS?
TEPMOMETPAMHU 4. JlocToMHCTBa ¥ HEOCTATKN HEYPaBHOBEIIEHHBIX MOCTOB.
COTIPOTUBIICHUS S. J71s1 4ero BBIMOJIHAIOT MOBEPKY MprOOpa 1 YTO MOHUMAIOT MOJT KJIAaCCOM
TOYHOCTH nprodopa?
1. Kaxkas TemriepaTypa Ha3bIBaeTCsl IPKOCTHOW TEMITEpaTypoi?
2. Kak onpenenuts JEHCTBUTENBHYIO TEMIIEPATYPY TEJA, 3HAs IPKOCTHYIO
TeMIiepaTypy?
3. YeTpoicTBO MMPOMETPOB YACTUUHOTO U3IIY4ECHHUS
ITnpomeTpsl 4 y o
. TO TaKOe€ I[BETOBAasl TeMIleparypa’
o. Kak cwmemaercs MakCUMyM KpUBOM paclpeiesieHusl CIEKTpalbHON
SHEPreTUYECKOil SIPKOCTH C YBEJIIMYEHUEM TEMIIEPaTypbl aOCOIIOTHO YEPHOTO
Tena?
[IpeobpazoBarenu 1. [Tpuntun neiictBus npeobpaszopareneii cepuu Metpan?




Ilepeyennb Bomnpocs! k 3amure
JIa00pATOPHBIX padoT
cepuu MeTpan 2. Kaxkue cymectBytoT Mmoaudukauu nmpeodpaszoBareneii cepun Merpan?
3. [Topsimox mpoBeACHHUSI TOBEPKU MpeodpazoBaTeieii?
4. Kakue TexHomornyeckue napaMeTpbl U3MEpSIIOTCS Ipeodpa3oBaTeIsiMu
cepun Metpan?
5. [TpuHIMI NEiCTBHUS TEH30METPUUECKOT O JaTYUKA.
1. [TepeuncnuTh METOIbI U3MEPEHUS PACXO/IA.
2. H3mepenne pacxoga METOI0M IOCTOSIHHOTO TIepernajia 1aBaeHus?
Pacxonomepsl 3. N3mepenue pacxoga METOI0M IEPEMEHHOTO Nepenaaa JaBieHus?
4. W3mepenue pacxoza 1o IMHAMUYECKOMY JaBJICHUIO?
o. Bunpl cyxarommx ycTponucTs?
1. UYro Takoe cTaTHuecKas XapaKTepUCTHKA O0BbEKTa yIpaBIeHus?
DKcIepuMEHTaIbHOE 2. Kakoii pexxuM cucTemMbl yIpaBiIeHHS SBISETCS yCTaHOBUBLIEMCS?
onpeiecHue 3. Onpenenenne ko3 duiirenrta nepeaadn 0obexTa?
CTaTHUYECKOMN 4. Yem otnmuaercs kodpuIMent nepeaadn o0bekTa oT KodpduureHTa
XapaKTePUCTHKU ycuneHus?
00BEKTa yIpaBICHHS S. [Topsimox ompeneneHusi SKCIEPUMEHTAIBHBIX TOUYEK CTaTUYECKOH
XapaKTEPUCTHUKHU.
1. [Jarep  ompexaeneHue  JAMHAMHUYECKOM  XapaKTEPUCTHUKU  OOBEKTa
DKCIepUMEHTALHOE
yIpaBIeHHUSL.
olpezesieHue
. 2. IlepeuncnuTh TUHAMHYECKHE TApAaMETPBl 00BEKTA YIIPABICHUS.
JTMHAMHYECKOMN
3. Hartb onpenenenne Koo.
XapaKTePUCTHKH
4. Jlate onpexnenenue To.
00BEKTa YIpaBICHUS
5. Jlate ompexneneHue 13.
1. Yro Takoe nepexoaHsblil npouecc?
. 2. Tunbl NepexoHbIX MPOLECCOB B CUCTEME YIIPaBIECHUS?
ITepexoaublii mponece pexXoOlt ot yrip
3. Tlepeuncnure mokas3arein KauyecTBa MEPEXOIHBIX MPOIIECCOB.
B CUCTEME yIpaBleHUs N
4. B xakoM pexuMe yTpaBJiIeHHs] CHUMAIOT MEPEXOIHBIN mpoiiecc?
5. HazoBute Hactpoeunsie napametpsl [IU-perymnstopa.

IIpumep sapuanma konmpoavHou pabomut Nel

1. HapucoBats cxemy aBTOMaTH3aluu AJis CTAOUIU3aIMU AaBleHus. (10A00paTh JaTUUK JaBICHHUS,
BTOPUYHBIN TPUOOP, PETYIATOP U T.J. OOBICHUTH HA3HAUEHHE BCEX DJIEMEHTOB CUCTEMBI).

2. HapucoBath KpuBYIO pa3roHa Jijisi OObeKTa, -

00J1a/1at01Iero CIeAYIOIUMU apaMeTpamMu T,=

5c¢, Ty, =25 ¢, n3MeHEHNE BXOIHOTO 160
Bo3aeiicTBusa oT 30 g0 20 % xoxa Bana M.

120
Cratnyeckas XapaKTCPUCTHKA 00BbEKTa UMEET

Q, m3/4

cneayronmi Bua. OnpeaenuTh Kos. 80

40

0 20 40 60 80 100
% xopa Bana UM

3. NHTerpanbHblii 3aK0H peryaupoBanus. HanucaTe 3aK0H, HApuCcoOBaTh KpUBYHO pasroHa. Kakue
CHUTHAJIBI [TOJIAIOTCS HAa BXOJ PETYJISTOPA, UTO SBISETCS BBIXOHBIM curHamoM. O01acTh IpUMEHEHUSI.

Ilpumep sapuanmos koumponvHot pabomot Ne2
Omnpenenuts, TOACH MPUOOP K paboTe WK HET, OH paboTaeT Ha quana3oHe Xp, Xy (yKa3aHHBI B
tabnuie). Otyer aeneHuit mo npudopy, npousBoauThes yepe3 10, HaunHas ¢ Xy, 10 Xp. Kimace TounocTu




npubopa B Tabauue. st momyyeHus pe3ysbTara OnpeeauTh: a0COMIOTHYIO, OTHOCUTEIBHYIO U
MPUBEJCHHYIO NMOTPeIHOCTH. [10CTpONTh 3aBUCUMOCTD /ISl ONIPEeNICHHS BapHALIUH.
DKcIepUMEHTaIbHBIE TOBEPSEMbIE TOUYKM Ha3HAYUTh CAMOCTOSITETIbHO TaKUM 00pa3oM, 4TOOBI B BEIBOJIE
3HAYMJIOCH: IPUOOP COOTBETCTBYET KIACCY TOUHOCTH.

Bapuant | Xy | X | Knacc Tounoctu
1 -10 | 30 0,5
2 -20 | 20 1,0
3 0 | 50 15
4 10 | 60 2
5 20 | 70 0,5

Ipumep sapuanmos uHOUBUOYATbHBIX 3A0AHULL
3aganue 1. Pacuer k03((OUIMEHTOB CTATUYECKOM XapaKTEPUCTUKN O0BEKTA YIIPABICHUS METOIOM
HAMMEHBIINX KBAAPATOB. Y(X)=a+bX - ypaBHEHHE JIMHUU PErPECCUU.

Cucrema ypaBHeHHI 151 pacueTa KO (UIIMEHTOB YPaBHEHUS JTMHUH PETPECCHUH:

n n

i-1 i-1

n n n

2 YiX; =y X; + by Xi2
i-1 i-1 i-1

[TocTpouTtsh rpadmk CTaTHIECKON XapaKTEPUCTHKH, I'7Ie TOYKAMH MTOKa3aTh YKCIIEPUMEHTAIbHbIC
3HAYEHMs], A JMHUEH — PACYETHYIO JINHUIO PETPECCUMU.

3KCHepI/IM€HTaJII>HI>I€ JaHHBbIC

X.ITa 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. OnpeneneHrue JMHAMHYECKUX MTapaMeTPOB 00BEKTa YIIPABICHUS 110 KPUBOW pa3roHa.
BapuanTe! 3ananuii:

[NaBnenue, H/M"2
[EEY
o
S

0 10 20 30 40 50 60 70
Bpewms, ¢




0,1
© 0,075

by

5 0,05

o

S 0,025 L
(&}

E 0
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3apanme 3. Hanmucate pedepar Ha 3aJaHHYIO TEMY, UCTIONB3Ys PA3IUYHbIC HCTOYHUKHA HH(POPMALIUH.
Ipumepvl mem pechepamos.

W3mepurenbHble HHPOPMALMOHHBIE CUCTEMBI

CrniocoObI npencTaBieHust “HGOpMAIHN

KomnbroTepHble TEXHOIOTUH, UCIIOIb3yEeMbIE TIPU TIOUCKE HH(pOpMaIiH
WNudopmanroHHbIe TEXHOJIOTUH, UCTIOIb3yeMbIe TIPU TIOUCKE HH(DOpMaIiu

Metoauku moucka u 00paboTKu HHGHOPMAIMH U3 PA3TUIHBIX HCTOYHHKOB
[IpencraBnenne nndopmanuu B Tpedyemom dopmare

Ananu3 nHGOpPMAaLUU U3 Pa3IMYHBIX HCTOYHUKOB

CereBble TEXHOJIOTHHU TIpU cOope nHOpMaIiu

VYnpasnenue nporeccoM HarpeBa metaiuia B AIIK ¢ yuerom Tekyiero remMmnepaTypHOro
COCTOSIHUSI METaJLJIa.

CoNo~LNE

=
o

. ABTOMaTH3a1us MPOIIEeCCca BAKYYMHPOBAHHS CTAIM B YCTAHOBKE OPLIIMOHHOTO THIIA, 0COOCHHOCTH

nporecca.

11. YipaBneHnue npoueccoM JO03UPOBaHUS CHIITYUUX IIUXTOBBIX MaTEpUaIOB IIPU COCTaBJIECHUN
IOUXTHI JJIA arjioMeparuu.

12. qDYHKIII/IOHaJH)Haﬂ CXEMa Iponecca BaKyyMuUpOBaHUA CTAJIM B YCTAHOBKE UPKYJIIAIHUOHHOI'O THUIIA.
OcoGenHoctr pabOTHI OTAENIBHBIX KOHTYPOB YIIPABIICHUS.

13. OntuMu3zanus paboThl yCTAHOBKU LUPKYJISLMOHHOTO TUIMA ITyTEM YIPAaBICHUS PACX0J0M
TPAHCHOPTHUPYIOLIETO ra3a ¢ LelIbl0 00ecreueHHsI MAaKCUMaJIbHOW MTPOM3BOIUTELHOCTH
YCTQHOBKH.

14. OcobenHocTr pabOThl KOHTYPOB PEryINpPOBaHMs YPOBHs MeTallia B Kpuctamuzatope MHJI3 u

TETJIOBOTO PEXHMMa KPUCTAIIH3aTOpa.

15. ABTOoMaTH3a1Ms TEIIOBOTO M TEXHOJIOTHYECKOTO pekuMa pa3inuBku ctann Ha MHJI3.
OyHKIMOHAIbHAS CXeMa U 0COOEHHOCTH pabOThl KOHTYPOB YIIPaBJICHUS

IIpumepvl mecmoswix 3a0anuii

1. B xakux ciydasx IpUMEHSIOTCS] TUPOMETPHI?
a) IPU U3MEPEHUH BBICOKUXTEMIIEPATYP; B) IIPU U3MEPEHUH TEMIIEPATYPHI ABIKYIUXCA O0BEKTOB;
0) npu u3MepeHun TeMneparyp ke 0°C;  T) KOraa HeOOXOAUMO 0OECTIEUUTh BBICOKYIO TOYHOCTb.

2. Kaxoiif MeTos u3mMepeHus JIeXHUT B OCHOBE pabOThl TEPMOMNIAPhl K TEPMOMETPA COIIPOTUBIICHHUS
a) KOHTaKTHbIM; 0) OECKOHTAKTHBIN; B) KOCBEHHBIM.

3.

Kaxk n3menstorces cBoiicTBa MaTeprana TEPMOMETPA COMPOTUBIIEHUS ITPY U3MEHEHUH TEMIIEPaTypPhI
a) U3MEHSIETCS DJIEKTPUUECKOE COTIPOTHBIICHUE;

0) U3MEHSETCS TUIOTHOCTB;

B) U3MEHSETCS JJTUHA MPOBOTHUKA.

Kak u3MeHsieTcsi COnpoTUBJICHHE Y MOTYIPOBOHUKOBBIX TEPMOMETPOB COMPOTUBIICHUS TIPH
YBEJIMYEHUH TeMITePaTyphl

a) yBeIMUMBaeTCs, 0) YMEHBINIACTCS, B) HE U3MEHSETCS.

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

Tomcona; B) 3akoH [lenbThe.



6. CkoJbKO criaeB ObIBaeT y TEPMOMAphl
a)l; 06)2; B)3; T)3aBUCHT OT YCIIOBUI U3MEPCHHUSI.

7. Kakue criau TepMonapbl MOMEUIAI0TCS B U3MEPUTEIBHYIO Cpelly
a) paboune; ©) XOJOIHBIC; B) ropsdme; T) CBOOOIHBIC.

8. Jlnis yero BBOJAT MOIpPaBKY Ha TEMIIEPATYpPY XOJOIHBIX CIIAeB, YTOOBI ) TEMIIEpaTypa XOJOIHbIX
criaeB OblIa HOJIB; 0) TeMIepaTypa XOJIOJHBIX ClIaeB Obljla paBHA TEMIIEpaType rOpsIunX CIIaeB.

9. Kakoii MeTos1 u3MepeHus JISKUT B OCHOBE Pa0OTHI TUPOMETPOB

a) KOHTAKTHBIH;  0) OECKOHTAKTHBIN;  B) MPSIMOIA.



[Ipunoxenue 2

OueHoYHbIE cpeICTBA 1/l IPOBe/IeHUs POMEKYTOUHOI aTTecTalnu
a) [lmanupyemble pe3y/ibTaThbl 00yUeHUS U OLlEHOYHbIE CPeACTBA ISl POBEACHUS NMPOMEKYTOUHON aTTeCTAlUM:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE Cpe€acTBa

IK-1 Cnoco0HOCTHI0 K aHAJIU3Y M CUHTE3y

3HaTh

- HaBBIKAMHU Pa0OTHI B TTAKETAX MPHUKIIAHBIX
nporpamMm AJist ohopMIIEHHS TEKCTOBOM
uH(pOopMaLnu;

- HaBBIKAMU HEOOXOIMMBIMU ISl BBIOOpA U
AKCIUTyaTallMi aBTOMaTU3UPOBAHHBIX CUCTEM
YIPaBIEHUS METAJUTYpPTUYECKUMU
npoleccamy,

- HaBBIKAMH HEOOXOJUMBIMU Ul OLEHKH
KayecTBa pabOThl TEXHUUYECKUX CpEACTB
aBTOMATHU3aLUH.

Hepeuenb meopemuiuecKux 60npocoeé K IK3amemny:

1. N3meputenbHble HHPOPMALIMOHHBIE CUCTEMBI

2. Crioco6s1 ipesicTaBiieHus: HHGOpMaIH

3. KommbroTepHbIe TEeXHOJIOTHH, UCTIOIb3yeMbIe TIPH TIOMCKE HH(DOpMaIiu

4. HHdopManroHHbIe TEXHOJIOTHH, UCIIOIb3YEMble MPU MOUCKE UH(pOpMAIU

5. Metoauku noucka u 00padoTky HH(GOPMALMU U3  Pa3IMYHbIX UCTOUYHUKOB

6. [IpencraBnenue nnpopmanuu B Tpedyemom dopmare

7. AHanu3 uHpopMaluu U3 pa3InYHbIX HCTOUHUKOB

8. CereBble TeXHONOTUU MpU cOope nHpopmanuu

9. TexHOJIOTHYECKUEe U3MEPEHHUS B 30HE HIDKHETO CTPOSHHSI arJIoOMepaliOHHOM
MalluHbI

10.  TexHuYeckue CpeAcTBa JJs H3MEPEHHS MTapaMETPOB TEXHOJIOTUIECKOTO IpoIiecca
11. Bunbl ctanaapTos.

12. HopmaTuBHBIE TOKYMEHTHI

13.  TocynapcTBeHHBIE U OTpacieBble CTaHAAPTHI I pa3padoTku npoekta mo ACY TII
14. TexHuueckre cpeacTBa aBTOMATH3ALMHI

15.  CpeacrtBa aBTOMaTUYECKOIO PErYIUPOBAHUS

16. CpencTBa CUTHAITU3AINAN

17. CraTuueckuil 1 JMHAMUYECKUH pexXUM pabOThl 00BEKTa yIIpaBJICHUS.

18. Craruyeckas XapakTepUCTUKA 00BEKTa yIpaBICHHUS.

19.  Ompenenenune AMHaAMUYECKUX MApaMETPOB 00BEKTA YIIPABICHHS IO KPUBOM pa3roHa.
20.  TunoBble nuHAMUYecKHe 3BeHbs. CTaTHUECKHE W NWHAMHYECKHE XapaKTCPUCTHUKH

THUIIOBBIX COCAUHEHUN 3JIEMEHTOB.

21.

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

perynaropsl, QopMupyronme 53Th 3akoHbl. OmpeaencHUEe HACTPOCYHBIX MapaMeTpoOB
THUIOBBIX PETYJIATOPOB.

22.
23.

[TokazaTenu kayecTBa peryJIUupOBaAHUA.
Cuctema aBromatudeckoro peryiupoBanus (CAP). KonTyp perynupoBanus.




CTpyKTypHBIi
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

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

25.  Hcnonp3zoBanue OBM it GopMupoBaHHs pa3M4HbIX 3aKOHOB PEryJlHNpOBaHUS.
[TpoMbllIIEHHBIE KOHTPOJLIEPHI U yripasistone JBM.

26. ®ynkiuu 1 HazHaueHue ACY TII.

27. [Tpobnembl ynpaBieHUs TEIIOIHEPTeTUYECKIMHU IIPOIIECCAMH.
28.  IlpuHIMOBI ONTHMAJIFHOTO IUTAHUPOBAHUS U YIIPABJICHHUS.
29. [Tpumenenue MH(POPMALMOHHBIX u BBIUMCIIUTEIbHBIX cerei JUIst

COBEPILIECHCTBOBAHUS METAJUTYPIHUSCKUX TEXHOJIOTUH M YIPABJICHUS TEIUIOTEXHUYCCKUMHU
00BEKTaAMHU.

30.  OyHKIHMOHAJIBHBIE CXEMbI aBTOMATHU3AIMH TEIJIOBBIX ITPOIIECCOB.

31.  CrpykTypa COBPEMEHHOW CHCTEMBI YIIPABICHUS MPOHU3BOJICTBOM. YPOBHH
CTPYKTYpPBI, OCHOBHBIE BBINIOJHAEMbIE (DYHKINN

32. VYpoenp nosydeHuss uHGOpMAIK 00 OOBEKTE, COCTaB YPOBHS, NMPOTPaMMHBIE H

TEXHUYECKHE CPEICTBA YPOBHSI.
33. VYpoBenb ympasneHus. MHQOpManmoHHbIe CBSI3M YPOBHA C JAPYTHMH YPOBHSIMH
UEepaAPXHH.

34. VYpoBeHb aUCHETUEpH3AIMHM IpoIlecca yrpaBieHUs. 3amadu ypoBHSA. CTpykTypa
MPOTPaMMHBIX CPEJCTB YPOBHSI.

35. [IporpamMmMHBIE CcpeACTBa aBTOMATH3UPOBAHHON O0OpabOTKM H  OTOOpaKEHHS
apaMeTpOB TEXHOJIOTMYECKOT0 MPOLECCa, COCTAB U CTPYKTYpa CPEICTB.

36. OcCHOBHBIE XapaKTEPUCTUKUA TMPOTPAMMHBIX CPEACTB HAKOIUIGHHs] U TIOUCKA
uHpopmanuu. CTpykTypa u kinaccuduxaiys 0a3 qTaHHBIX.

37.  IlporpamMMHBIE CpeICTBa aBTOMAaTHU3WPOBAHHOTO cOopa W mepenadn MHQOpMaIuy,
CETH Nepeiauu JaHHBIX.

38. NudopmaninoHHbie TEXHOJIOTHH OObEIUHEHMS (CBA3BIBAHUS) UCTOYHUKOB JTAHHBIX,
eInHOe HH(POPMAIIMOHHOE ITPOCTPAHCTBO.

39. Meroapl CBS3bIBaHUS W TIEpeJavyd JAHHBIX HA YPOBHE OIEPAIIMOHHBIX CHCTEM.
CepBepa nepegauu JaHHBIX.

40. Ha3nauenne u CTpykTypa aBTOMAaTH3UPOBAHHOTO TEXHOJOTHYECKOTO KOMILIEKCA.
DJIEMEHTHI CTPYKTYpPbl, Ha3HAYEHHE U COCTAaB.

41. MeTtponoruueckue xapakrepucTuku. Hemerponorndeckue xapakTepuCTHKA

42. CTpyKTypHBIE€ CXEMBI U CBOWCTBA CPEACTB UBMEPEHMUS

43. O6paboTka pe3yIbTaTOB U3MEPECHHUSI




CTpyKTypHBIi

JJIEMEHT ITnanupyemble pe3yabTaTbl 00y4eHUs OueHouHblE CpeaCcTBa
KOMITETECHIIMU
44, W3mepenue HeaneKTpruueckux BennynH. Kinaccupukanus
45.  H3mepeHue Temmeparypbl TEPMOMETPAMHU CONPOTHUBIECHUS (IIpelesibl U3MEpEHus,
rpagyupoBKn). TpeGoBaHUs, IPEaBIBIIEMbIC K MaTEpUATY
46.  IlpeoOpa3oBaTenu HEIEKTPUUYECKUX BEJIMYMH. MeTaJuIMuecKhue TepMOMETpPbI
COIPOTUBIICHUS
47.  llpeoOpa3zoBaTenu HE NEKTPUUECKHX BeIMUYuH. [101ynpoBOJHUKOBBIE TEPMOMETPHI
COIPOTUBIICHUS
48.  IlpeoGpa3oBaTenu HERJICKTPUYECKUX BEJINYMH. TepmonnexkTpuueckue
npeoOpaszoBarenu
49.  CrannapTHble TepMOAJIEKTpUUYECKHE IpeoOpa3oBarenn (Ipenesibl H3MEepeHus,
rpagyupoBKH, MaTepHall JIEKTPOJIOB)
50.  CnocoObl HCKIIOYEHHS BIMSHHUS TEMIIEpaTypbl CBOOOJHBIX KOHIIOB TEpMOIIap.
TpeboBanusl, MpeAbsABIsIEMbIE K MaTepHaliaM, TEpMoOIIap
51.  IIpeobGpazoBaTeny HEAIEKTPUUECKUX BelMUUYHMH. [TupomeTpbl
52. MeTo/pl U CpeacTBa U3MEPEHUS pacxoia
53.  IlpeobpazoBarenu cepun METPAH
o4, Metonbl ¥ CpelicTBa U3MEPEHUS YPOBHS
YMeTh Ilpumepot npakmuueckux 3a0anuil’

- aHaIM3UPOBaTh HMHGOPMAIUIO U3
Pa3IMYHBIX UCTOYHUKOB /IS IOATOTOBKU
0030pOB 110 33JJaHHON TEMaTHKE, ONPEIEIATh
CTPYKTYPY U OPOPMIIATH
HAYYHO-TEXHHYECKHE OTUYETHI,

- BBIOMPATh COBPEMEHHBIE TEXHUUECKUE
CpeZCTBa ISl H3MEPEHHSI a3 THIHBIX
(bu3MUeCKUX BEIHYMH;

- paccUYUTHIBATH METPOJIOTHIECKHE
XapaKTEPUCTHKH CPEJICTB U3MEPEHH.

3aganue 1. Mcronb3ys pa3audHble TUTEPATypHbIE UCTOUHUKH JIaTh ONIPECIICHNE KaXKIOMY
TEPMUHY U3 CIIEIYIOLIEN CXEMBI.

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

Mo npuynnam Io dopme

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. Mcnonb3ys pa3uuHble MHTEPHET UCTOYHHUKY J1aTh OIPE/IeTIeHUE KaXI0MY
TEPMUHY U3 CIECIYIOLEN CXEMBL.

CBSI3H MEKIY
BeJIHYHHOM
MOrPeUIHOCTH

cTaTu4yeckKas
(ocHOBHas 1
JIOTIOJIHUTECJIbHASA




CTpyKTypHBIi
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

C npubnmxkeHHbIM OLIEHNBaHNEM MOTrPELLHOCTH
C TOYHBIM OLiEHUBAHWEM MOTPELLHOCTH

MHorokpaTtHble HepaBHOTOYHbIE N36bITOYHbIE BeckoHTakTHble T NaGopatopHbie
E€XHU4EeCKMne | | (nccnepoBaTenbCckue)
OpHokpaTHble PaBHOTOYHbIE Heobxoaumble KoHTaKTHble

Mo uncny nsmepennin Mo ycnosusam | | Mo cTteneHn goctaToyHOCTM Mo ceasn ¢ Mo ToYHOCTM OUEHKM
BENNYMHBI N3MepeHuii N3MepeHUit 06BbEeKTOM NorpeLHocTn

| Buabl namepexun |

Mo cnocoby nony4eHns Mo xapakTepy

Mo meTtoay .
pesyneTara peayrbTaTa M3MepeHmil
Mpsamble
j ABcontoTHbIE

(HenocpeacTBeHHblE)
KocBeHHble [onyckoBble (noporoBble)
COBOKYMHbIE OTHOCUTENbHbIE
CoBMeCTHble
OunHamnyeckne

CraTtunyeckue

Ilpumepovl npakmuueckux 3a0anuil 014 IK3aMeHda.

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

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

3. CocTaBuTh CTPYKTYPHYIO U (DYHKIIMOHAJIBHYIO CXEMbI aBTOMAaTH3allUU TUIIOBOTO
KOHTYpa peryJaupoBaHus pacxo/a.

4. CocTaBuTh CTPYKTYPHYIO U (DYHKIIMOHAJIBHYIO CXEMbI aBTOMAaTH3al[UU TUIIOBOTO
KOHTYpa peryjarpoBaHUsl COOTHOUIEHHSI TOIINBO-BO3AYX.

S. [TpennoXuTh KOMIUIEKC TEXHUYECKUX CPEACTB JJISl peald3alli THUIIOBOTO KOHTYypa
PETYANMpPOBaHUS TEMIIEPATYPhI

6. [TpennoXUTh KOMIUIEKC TEXHHYECKHX CPEICTB IS peali3allid TUIIOBOTO KOHTYpa
PEryIUpOBaHUS 1aBICHUS

7. [TpennoXuTh KOMIUIEKC TEXHHYECKHX CPEICTB IS peali3allid TUIIOBOTO KOHTYpa
PEryaMpOBaHUs pacxoia

8. ITpens1okuTh KOMIIJIEKC TEXHUYECKUX CPEJCTB JJIsl peajau3alMd TUIIOBOTO KOHTYpa




CTpyKTypHBIi
3JIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

pEryaupoBaHusl ypOBHS
9. CocTaBUTh CTPYKTYPHYIO U ()YHKLMOHAJIBHYIO CXE€Mbl aBTOMATHU3aLlUN TUIIOBOI'O
KOHTYpa peryiaupoBanus MouHoctu ayru B AIIK.

10. CocTaBUTh CTPYKTYPHYIO U (YHKLIIMOHAJIBHYIO CXEMbl aBTOMATH3aI[M1 TUIIOBOT'O
KOHTYypa YpOBHs MeTajia B Kpuctauinzatope MHJI3.

11. CocTaBUTh CTPYKTYPHYIO U (YHKLMOHAJIBHYIO CXE€Mbl aBTOMATHU3aLUN TUIIOBOI'O
KOHTYpa peryiarpoBaHus pacxoja Bojsl B 3BO MHII3.

Bnaners

- HaBBIKAMHU Pa0OTHI B TTAKETAX MPHKIIAJHBIX
nporpamm it ohopMIIeHHs TEKCTOBOM
uH(popMaLuu;
- HaBBIKAMU HEOOXOMMBIMU ISl BBIOOpA U
AKCIUTyaTallMi aBTOMaTU3UPOBAHHBIX CUCTEM
yIpaBJIEHUS] METAILITYPrUYeCKUMU
npoleccamy,
- HaBBbIKAMH HEOOXOIMMBIMU JUIsl OLIEHKU
KayecTBa pabOThl TEXHUYECKHX CpPEICTB
aBTOMATH3ALUH.

Ilpumepot npakmuueckux 3a0aHuil.
3amanme 1.
1. OTkpbITh TEKCTOBBIH NTOKyMeHT Word ¥ BH3yallbHO O3HAKOMHTBHCS C BHIIOM, B TOM
YHCIie C BKIIOUEHHUEM PeKMMa 0TOOpaKeHHS BCEX 3HAKOB
2. TlomaroBo 3afaTh ClieAYIOUINE TApaMEeTPhl JOKYMEHTA!
[TapameTpsl cTtpanuubl: [lona: Bepxnee — 1,5 cMm, IIpasoe — 2 cm, Huowcnee — 1,5 cwm,
Jlesoe — 3 cm; Opuenmayus — Kuwoxnas; Hymepayus cmpanuy — CHU3Y 1O UEHTPY.
[Mapamerpsr tekcra: [llpugpm — TimesNewRoman, Paswep — 14, Ilepsas cmpoxka —
omcmyn — 1 cM, Buipasnusanue — 1o mupusne, Meowcoycmpounvii — 1,5 ctpoku, 6e3
MHTEPBAJIOB JI0 U ociie ab3aria.
3. IlpuBectu B MOpsI0K coepkaHUe JOKYMEHTA 0 CTPYKTYype:
— BBenenue
— OcHOBHas 4acThb
— BrIiBoOBI
[TepBbIii AKCT cenate TUTYJIBHBIM U O(OPMHUTD €0 C UCTIOIb30BAHUEM KapTHHKH.
5. Bropoii 1ucT 0cBOOOIUTH 1O/ cojiepkaHue (OTJIaBlIeHHE) U MpoAesaTh padoTy s
€ro aBTOMaTU4ECKOTO CO3/JaHUsl.
6. BcraBuTh HOBYIO HyMEpaluio CTPaHHWIl C TapaMeTpaMu:
nocepeauHe, 6e3 HoMepa Ha TUTYJIbHOM JIUCTE
7. CoxpaHHUTb JOKYMEHT 0]l HOBBIM Ha3BaHUEM.
3ananme 2. B pamkax 3amanus uzyuuth matepuan cratbu «PDF B8 WORD (DOCX): 10
CIocoO0B KOHBEPTUPOBAHUSA!».
https://ocomp.info/pdf-v-word-10-sposobov-konvert.html
1. Bri6path u ycranoButh Ha 1K onHy U3 mporpamm [ij1si KOHBEepTUpOBaHUS (aiiia.
2. KonBeprupoats 1100011 BEIOpaHHbIi Bamu daiin ***.pdf B popmar ***.doc (docx) u
CaMOCTOSITENIbHO MPUBECTH €r0 B COOTBETCTBHE CO CIAEAYIOUMMH TPEOOBAHUSIMU:

e

Buuzy crpanunsl,



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

CTpyKTypHBIi
3JIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

— [Tapamerps! crpanuusl: [lons: Bepxnee — 1,5 cm, Ilpasoe — 2 cm, Huoxcnee — 1,5
cM, Jlesoe — 3 oM, Opuenmayus — Kuwxnas. [lapamerpsr Texcra: I[llpugpm —
TimesNewRoman, Pazmep — 14, Ilepsas cmpoka — otctyn 1,25 cM, Buipasnusarie — 1o
mmpune, Mescoycmpounuviii — 1 cTpokH, 6€3 HHTEPBAJIOB 10 U Tocie ad3ara.

— Otcnenute U ynaauTe JUIIHUE TPOOEIbl, 3HAKU Ta0ynsuu 1 ad3amna!

3apnanme 3. CosparpaokyMeHTMicrosoftExcel. MaccuB SKCIIEpUMEHTAIBHBIX JaHHBIX
BHECTH B DJICKTPOHHYIO TAaOJHILy. BEIUUCIUTE CyMMY 1O Ka)X/I0My MapaMeTpy. Berauciuts
cpenHee 3Ha4YeHHE Kaxkaoro napamerpa. [loctpouts auarpamMmy u rpaduk 3aBUCUMOCTHU
ATHX JaHHBIX. JIereH Iy pactoIoXKHUTh MO OChI0 adcIuce.

Ilpumepuvl npakmuueckux 3a0au K IK3AMEHY .

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

0003HaYEHUSIM CpC€aACTB aBTOMATU3alluu:

@

3aoaua 2. Vicnonb3yss ['OCT 21.408-2013 coctaBuTh IEpeyeHb OCHOBHBIX pabOUMX
yeprexxen mpoekra no ACY TIIL.

3aoaua 3. Ucnonwiysa [OCT 21.208-2013 nossicHUTh 00bEM TEXHUUYECKUX CPEACTB Ha
NPEJIOKEHHOM CXeMe aBTOMATH3aINH:
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CTpyKTypHBIi
3JIEMEHT [Tnanupyemble pe3yiabTaThl O0yYeHHS OneHoyHbIe CpeaCTBa
KOMITETCHIIUH
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3aoaua 4. Vicnons3yst [OCT 21.208-2013 nosicHUTh 00beM TEXHUYECKHX CPE/ICTB Ha
IPEITIOKEHHON CXeMe aBTOMATH3aIHH:
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0) Ilopsinok mpoBeaeHUs MPOMEKYTOUYHOM aTTECTAIlUN, MIOKA3ATE]IN U KPUTEPHH
OLlCHUBAHMUSL:

ITpoMexyTouHas aTTecTalys 10 JUCHUIUIMHE «ABTOMATU3ALMS METAIyPrU4eCKUX
IIPOLIECCOBY BKIIKOYAECT TEOPETUYECKUE BOIIPOCHI, [IO3BOJISIIOLINE OLICHUTh YPOBEHb YCBOCHMS
00y4aromuMuCs 3HAHUH, ¥ IPAKTUYECKUE 331aHNUS, BBISBIISIONINE CTENICHb CHOPMUPOBAHHOCTH
YMEHUH U BIAJACHUMN.

DK3aMeH IPOBOJUTCA B YCTHOU (hopMe MO TEOPETUIECKUM BOIIPOCAM M MTPAKTUYECKIM
3aJaHUSM.

Ilokazamenu u Kpumepuu OyeHUGAHUA IK3AMEHA:

— Ha OLIEHKY «omauuHo» (5 0aaoB) — 00y4yaromuics T0MHKEH MOTHO PACKPHITh COJIEPIKAHHE
Marepuasia B 00beMe porpaMMBbl AUCIHMIUIMHBL, YETKO M NPABUIBHO J1aTh ONPEACICHUS,
NPUBECTH JI0KA3aTEILCTBAa HA OCHOBE MaTEMAaTHYECKHUX U JIOTHYECKUX BBIKIAJIOK, IIOKa3aTh
HaBBIKU UCCIIEI0BATEIbCKON JesTenbHOCTH. OTBET JOJIKEH OBbITh CAMOCTOSITEIbHBIHN, IPU OTBETE
UCIIOJIb30BAaHbI 3HAHUS, TPUOOPETEHHBIC paHee;

— Ha OLIEHKY «xopoutoy (4 6ana) — 00ydaromuiics TOMKEH PacKphITh COJIep:KaHne MaTeprana
B 00beME MPOrpamMMbl JUCIHUILIUHBL, B OCHOBHOM MPaBUIIBHO AaTh OCHOBHBIE ONPEEICHUS U
noHsTus npeamera. [lpu oTBere AoMyIIeHbl HETOUHOCTH, HApYIIEHA MOCIE0BATEIbHOCTh
W3JI0KEHUS, JIOMYIIEHBI HeOOJIbIIIME HETOYHOCTH IIPH BHIBOJIAX M UCIOJb30BAaHUU TEPMHUHOB,
MPaKTUYECKHE HABBIKU HETBEP/BIC;

— Ha OLIEHKY «y0ogremeopumenvroy (3 6anna) — o0yyaromuncs 10JKeH YCBOUTh OCHOBHOE
conepxanue marepuaia. [Ipu oTBeTe onpeaeneHns U MOHATHS JaHbl He YETKO, OMYIICHBI
OIIMOKH MTPHU MPOMEKYTOUHBIX MATEMATUIECKUX BBHIKJIA/IKAX B BHIBOJIAX, TIPAKTUIECKHE HABBIKU
ciiaonie;

— Ha OLIEHKY «HeydosiemaopumenbHoy (2 0amna) — 00yJaromuics JeMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHuecKoro MaTepuana, I0MyCcKaeT CylleCTBeHHbIC OIMOKHU, HE MOXKET IMOKa3aTh
WHTEIICKTYaTbHbIC HABBIKU PEIICHHSI TPOCTHIX 3a1a4. [Ipu oTBeTe NOMYIICHBI TPYOBIe OMMOKY B
OTIpe/ICIICHUSX, TIOKA3aTeIbCTBA TEOPEM HE MPOBEJICHO, HE JJaHBI OTBETHI HA JIOMIOJIHUTEIIbHBIE
BOMPOCHI MIPETOAaBaTeNsi, OTCYTCTBYIOT HABBIKU HCCIIE0BATEIbCKOM NeSTENILHOCTH,

— Ha OIICHKY «Heyoosremeopumenvroy (1 6amn) — He MOXKET MOKa3aTh 3HAHMS HA YPOBHE
BOCITIPOU3BE/ICHUS M OOBSICHEHUS WH(GOPMAIIUU, HE MOXKET MTOKA3aTh HHTEIICKTYaIbHbIC HABBIKU
pelIeHus MPOCTHIX 3aa4, OCHOBHOE COJIepKaHue Y4eOHOro MaTepraina He PacKphITO.



ITpunoxxenue 3
MeToanuyeckue yKa3aHHs 10 BHINOJHEHUI0 KOHTPOJbHOM PadoThl N0 JUCUMILIIMHE
«ABTOMATH3ALMS METAIYPIrUYEeCKUX MPOLECCOB»

1. OO6mue ceaeHus

KonTposnbHast paboTa BBINOIHIETCSA CTYJEHTOM CaMOCTOSITENIbHO U CIAeTCsl 10 Havyaa
ceccun. ['oTOByI0 paboTy HaJO CAATh MPEMOJABATEINIO HAa TPOBEPKY (HA 00pa30oBaTEeIbHBIHI
MOpTal), y3HaTh Pe3yJbTaThl IPOBEPKU U MPU HEOOXOAUMOCTH UCIPAaBUTh 3aMedanus. Pabora
OyZIeT 3auTeHa TOJIBKO IMOCIIe YCTPAaHSHMSI 3aMEUaHU.

Texcm KOHMPOLHOU PAOOMbL QOJIIHCEH COOEPAHCAMD !

— TUTYNbHBIN JIUCT, BBIMIOJHEHHBIH 110 3a1anHoi dopme ([Ipunoxenne A).

— Coneprxanue.

— 3amanue 1.

— 3aganue 2.

— 3aganue 3.

- 3annue 4.

— Cnucok UCHOIb30BaHHBIX HICTOYHHUKOB.

2. TeopeTnueckoe BBEACHHE

3aoanue Nel. Pacuem koighpuyuenmoe cmamuyeckoi xapakmepucmuxku o0vexkma
YRpagnenus MemooomM HAUMEHbUIUX KeAOpamoe

MeTo1 HaUMEHbBIIUX KBAJPAaTOB

Jlj11 MaTeMaTH4eCKOro ONKUCAaHUs CTATUUECKUX 3KCIIEPUMEHTANIbHBIX XapaKTEPUCTUK
TEXHOJIOTHYECKOT0 MPOIECcca UCTIONIBb3YIOTCS YPAaBHEHHUSI, TOJyUEHHBIE METOJIOM
MaTeMaTUYeCKOW CTaTUCTUKH JIJIs TosrydeHus 3aBucuMoct Y = f(X). DTy 3aBUCUMOCTH
Han0oJiee MPOCTO U YA00HO BBIPA3UTh C UCHOIB30BAHNEM MHOTOUJIEHA BU/A!

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

Tak xak craTudeckasi XapaKTepUCTHKa HEIMHEHHAs!, TO JJis MOJTy4eHUsl ypaBHEHUS
CTaTMYECKOM XapaKTEePUCTUKU UCIOJIb3YETCS TOJIMHOM YETBEPTON CTENEHH BHUJIA!

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

KoaddunmenTs! nonnuoma (2) onpeaenstorcs U3 pelieHns CUCTEMbl ypaBHEHUH,
MOJIyYEHHBIX C MCIIOJIb30BAHUEM METO0/1a HAUMEHBIIINX KBaJPaTOB:
SY=N-ay+a,-YX+a,-YX?+a; -3 X3 +a, -3 X*
SXY=a,-IX+a; - XX +a, - I X3ra; - Y X +a, -3 X°
SX?Y=ay-YX?+a,- Y X3 +a, -3 X +a; -3 X% +a, -3 X6
X3 =a,-IX3+a,- Y X*+a,- X +a;-> X% +a, -2 X’
XYY =a, - I X +a; - Y X2 +a, - Y X0 vay - Y X8 +a,  TX8

(©)

Pacuer koa¢puneHTOB ypaBHEHHs CTATUYECKON XapaKTEPUCTUKH METOI0M
HAaUMEHBIIINX KBAJPATOB MPUBE/ICH B TAOIHIIC HIXKE.

Pemenue cuctemMbl ypaBHEHUH ocyliecTBIsieTcs: MeToaoM Kpamepa u 3akimtouaeTcs B
onpeneneHur Ko GUIreHToB noauHoMa (2) ¢ IMOMOIIBIO ONIPEACIIUTENEH, COCTABICHHBIX 110
cucteme ypaBHenuii (3). Jlanueie OepyTcs u3 TaOIUIBI (CyMMa IO CTONIOIaM)



Yy x x* x® x* N Y x2 x® x* N XY x3 x*
Xy x2 x3 x* x° X XY X3 x* x° X X% Xy x* x°
Ag =| X2y x® x* x5 x8 Ap=| X% X2y x* Xx® x°© A, =| X2 X3 X%y X% X
x3y x* x5 x8 x7 X3 X3y x% x® X7 x® x* x3y x® X7
x4y x5 x® x7 x® X4+ X%y x® x7 X8 x4 x% x*y X7 x®
N X X2y x* X N X X2 X3 xé
X X* x* Xy x° X2 X XA Xy X X2 X3 x* x°
Ay =| X% X3 x* X%y X°© Aol X X4 XS XY A, =| X2 X3 X* X5 XS
x® x* x% x%y X7 X3 x4 X5 X6 X3y x3 X4 x5 X6 X7
X4 X5 X6 x4y XP x4 X% x8 X7 x*y x* x5 x® x7 x®
Koa¢dunmentsl nonuuoma (2): a, :%; a, =%; a, =%; as :%; a, :%,

Koagpduyuenmor ypasnenus:

Ay Ay A, Ag Ay .
a, =—=123543, a, =—=-13503, a, =—==565069 a,=—=-56374, a, =—=17022
0 A 3 1 A 2 A 5, 3 A 3 4 A

Ypasnenue cmamuueckou xapakmepucmuxu 6yoem umems cie0yrouull 6U0.
Y(X) =123543-13503- X +565069- X* —56374- X3 +170227- X*
Tonyuennas cmamudeckas Xapakmepucmuka npuseoeHa Ha pUcyHKe:
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‘ ® JKen. ToYKu JInHuA perpeccm‘

Pucynox — Cmamuueckas xapakmepucmuxa

3aoanue Ne2. Onpeoenenue OunamuiecKux napamempos 00veKma ynpaeieHus no
Kpueoii pazzona

JlnHAMHUYECKO# XapaKTEepUCTUKON 00BhEKTa PEryIMpPOBaHIS Ha3bIBACTCS 3aBUCUMOCTh
M3MEHEHHUS BO BPEMEHHU BBIXOJHOI BEIMYMHBI y 00BEKTa B EPEX0IHOM pexxkume. [1pu sTom
MPEIIOJIaraeTCs, YTO HEYCTAHOBUBIIUICS (TIEPEXOIHBIN) PEKUM BBI3BaH OJHOKPATHBIM
CTYIEHYaThIM CKaYKOOOPa3HbIM €IMHUYHBIM BO3MYILIEHHEM BXOTHOW BETUYUHBI
(perynupyrommmM BO3ICHCTBUEM HITM BHEIITHUM BO3MYIIIeHHEM). [IlnHaMudeckast XapakTepruCTHKa
00BEeKTa TaKkKe Ha3bIBAECTCS KPUBOM pasroHa U SBJSIETCS BPEMEHHOM XapaKTepUCTHKON 00beKTa.



KpuBas pazrona o0beKTa MOKET OBITh TIOJTY4YEHA KCIIEPUMEHTAIBHBIM yTEM, WX
paccunTaHa aHATUTHYECKH.

[Tpu sKCIepUMEHTAIBHOM CIIOCO0E MOTydeHUs! KPUBOHM pa3roHa peryssTop OTKII0YaeTcs
OT 00BEKTa PEryINPOBaHUS, a Ha BX0O/ 00bEKTa BPYUYHYIO BHOCUTCS €IUHUYHOE CTYIIEHYaTOe
BO3/ICHCTBHE.
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Pucynokl — Ilepexoonas xapakmepucmuka obvekma

Jlunamuueckue xapakmepucmuxu 00vekma.

Tsan— BPEMsI 3al1a3/IbIBaHUs, XapaKTEPU3YeT 3ala3/(bIBAaHuEe U3MEHEHUS PeryIupyeMoro
napaMerpa Ipu BOSHUKHOBEHUH PErYIHPYIOIIETO BO3AEHCTBUS WM BO3ZMYILEHUS.
VBeNUYEHHUE Tsay 3aTPYIHACT pabOTy perynsiTopa, yXyJIaeT yCTOHUUBOCTb.

Tos — MOCTOSIHHAS BpeMEHH 00BEKTa, MEpa MHEPTHOCTH 00BEKTa, YeM OoJbIe T .5 TEM
MeJIJIEeHHee U3MEHSETCs peryupyeMblil mapaMeTp, TeM Jierdye paboTaTh peryssTopy.

Kos — KO3 uIrieHT nepeaayn 0o0beKTa, MOKA3bIBACT, KAK U3MEHSETCS apameTp X mpu
U3MEHECHUH peryJupyromniero Bo3aeicteus Y. Uem Oombiie Ko TeM 00bEKT 4yBCTBUTEIBHEE K

AY

BO3AeHCTBUAM.Kog = N

I1o nepexoonomy npoyeccy, uz00paxceHHomy Ha epagure, onpedesiem XapaKmepucmuKu
obvexkma.
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Pucynok2 — I'paghux ons onpedenenus OuHamuieckux napamempos 00vexma ynpaeieHus

Kosgppuyuenm nepeoauu obvexkma K,; Haxooum no gpopmyne:

_ Ay

Ko = 5 (1)



rae AX — U3MEHEHHE BXOJHOM BEIIMYMHEL;

AY — u3MeHeHne BEIXOIHOU BEIMYNHEL.
__AY _ 120000—-80000 __ 40000

kKjg= — = = = 2000 m*/%x00a UM
AX 60—40 20
ITo rpaduky Ha pucyHke 1 onpeaesnsieM BpeMs 3a11a3/IbIBAHUS Tsyy U TOCTOSTHHYIO BPEMEHH
Tos.
Taan = 8 CEK.
Tos = 32 cex.
3. BapuaHTbl 3aaH1li KOHTPOJIBHON PabOThI

3adanue 1. Cmamuueckas xapakmepucmuka o0bekma ynpaeieHus.

Paccuurath KOS(b(bI/IHI/IeHTBI TeOpeTI/IquKOﬁ JIMHUHA PErpeCCUU METOJO0OM HAUMCHBIINX
KBaJparos.

Vpasnenue nunuu pecpeccuu umeem uo:

h'(x)=ax® +bx+c.

3KCHepI/IMeHTaJII)HI)Ie JAaHHBIC 1O BapyvaHTaM IMIPUBCACHLI B Ta6JII/IHe.

X; 3uauenus Y; = y(Xi)

Bapuanm 1| Bapuanm 2| Bapuanm 3 | Bapuanm 4| Bapuanm 5| Bapuanm 6
1 2,05 2,09 2,02 1,99 2,23 2,07
2 1,94 2,05 1,98 2,03 2,29 2,17
3 1,92 2,19 1,67 2,20 2,27 2,21
4 1,87 2,18 1,65 2,39 2,62 2,31
5 1,77 2,17 1,57 2,19 2,72 2,10
6 1,88 2,27 1,42 2,61 2,82 2,09
7 1,71 2,58 1,37 2,35 3,13 2,12
8 1,60 2,73 1,07 2,60 3,49 1,63
9 1,56 2,82 0,85 2,55 3,82 1,78
10 1,40 3,04 0,48 2,49 3,95 1,52
11 1,50 3,03 0,35 2,50 4,22 1,16
12 1,26 3,15 -0,30 2,52 4,48 1,07
13 0,99 3,62 -0,61 2,44 5,06 0,85
14 0,97 3,85 -1,20 2,35 5,50 0,56
15 0,91 4,19 -1,39 2,26 5,68 0,10
16 0,71 4,45 -1,76 2,19 6,19 -0,25
17 0,43 4,89 -2,28 2,24 6,42 -0,65
18 0,54 5,06 -2,81 2,34 7,04 -1,06
19 0,19 5,63 -3,57 1,96 7,57 -1,66
20 0,01 5,91 -4,06 2,19 8,10 -2,01
X; 3nauenusn Y; = y(Xi)

Bapuanm 7| Bapuanm 8| Bapuanm 9| Bapuanm 10 | BapuaHm]]| Bapuanmi2




1 2,18 -0,10 -0,16 2,09 2,15 0,10
2 2,43 -0,21 0,01 2,31 2,41 -0,01
3 2,40 0,01 0,10 2,72 2,58 -0,19
4 2,43 0,05 0,16 2,77 2,84 -0,11
5 2,65 -0,13 0,05 2,78 3,28 -0,31
6 2,75 -0,23 0,35 2,97 3,46 -0,78
7 2,67 -0,21 0,19 3,00 4,02 -0,64
8 2,66 -0,43 0,50 3,51 4,11 -0,85
9 2,63 -0,57 0,74 3,43 4,61 -1,18
10 2,75 -0,44 1,03 3,58 5,03 -1,39
11 2,41 -0,44 1,06 3,58 5,34 -1,79
12 2,24 -0,83 1,49 3,51 5,86 -2,02
13 2,12 -0,78 1,79 3,82 6,33 -2,48
14 1,74 -0,81 2,03 3,90 6,81 -2,93
15 1,57 -1,06 2,22 3,77 7,21 -3,26
16 1,17 -1,41 2,50 3,81 7,67 -3,91
17 0,96 -1,40 2,88 4,00 8,23 -4,41
18 0,63 -1,70 3,21 3,97 8,68 -4,91
19 0,25 -1,96 3,63 4,08 9,35 -5,30
20 -0,01 -1,91 3,90 4,08 9,93 -6,00
X;| 3navenun Y; = y(Xi)
Bapuanm 13 Bapuanm 14 Bapuanml5 | Bapuanm 16 | Bapuanm 17 | Bapuanm 18
1 0,17 0,80 0,04 0,08 -0,02 0,14
2 0,07 0,29 0,47 0,14 0,44 0,23
3 0,17 0,52 0,78 0,37 0,51 0,44
4 0,05 0,77 1,01 0,36 0,67 0,54
5 0,12 0,93 1,19 0,44 0,69 0,72
6 0,00 1,20 1,60 0,48 1,04 0,76
7 0,01 1,20 1,93 0,27 1,14 0,37
8 -0,05 1,35 2,22 0,39 1,37 0,64
9 -0,21 1,39 2,50 0,50 1,77 0,57
10 -0,50 1,48 3,01 0,48 2,00 0,44
11 -0,50 1,52 3,22 0,69 2,12 0,41
12 -0,86 1,71 3,71 0,50 2,47 0,30
13 -1,24 1,72 4,23 0,31 2,90 -0,01
14 -1,47 1,87 4,78 0,37 3,50 -0,03
15 -1,79 1,86 5,27 0,43 3,99 -0,47
16 -2,25 1,89 5,75 0,33 4,06 -0,68
17 -2,55 2,04 6,16 0,31 4,54 -0,93
18 -3,18 1,73 6,76 0,09 4,99 -1,28
19 -3,60 2,04 7,30 0,08 5,36 -1,53
20 -3,93 2,03 8,00 0,03 5,99 -1,93
X; Buauenusn Y; = y(Xi)
Bapuanm 19| Bapuanum 20 | Bapuanm?21 | Bapuanum 22| Bapuanm 23 | Bapuanm 24




1 -1,86 -1,65 -1,89 -1,84 -1,92 -1,90
2 -1,95 -2,00 -2,07 -1,98 -1,60 -1,80
3 -2,12 -1,87 -2,30 -1,72 -1,57 -1,82
4 -2,06 -1,89 -2,26 -1,58 -1,41 -1,86
5 -2,15 -1,75 -2,34 -1,59 -1,36 -1,83
6 -2,00 -1,59 -2,66 -1,59 -0,97 -2,02
7 -2,12 -1,44 -2,88 -1,58 -0,59 -2,01
8 -2,31 -1,51 -2,85 -1,64 -0,71 -2,05
9 -2,29 -1,00 -3,16 -1,55 -0,15 -2,46
10 -2,57 -1,17 -3,49 -1,35 0,01 -2,68
11 -2,56 -0,87 -3,88 -1,33 0,22 -2,85
12 -2,86 -0,47 -4,22 -1,47 0,63 -2,98
13 -2,85 -0,33 -4,45 -1,50 1,07 3,30
14 -3,03 -0,00 -4,99 -1,65 1,42 -3,40
15 -3,25 0,34 -5,36 -1,62 1,68 -3,90
16 -3,08 0,49 -5,71 -1,87 2,49 -4,37
17 -3,29 0,81 -6,51 -1,61 2,57 -4,65
18 -3,67 1,37 -6,76 -1,86 3,09 -5,00
19 -3,70 1,72 -7,35 -1,84 3,40 -5,42
20 -3,85 2,03 -8,02 -1,91 4,00 -6,13

3ananue 2. J[uHaMuyeckasi XapakTepUCTUKa 0ObEKTa YIIpaBICHUS
[To kpuBO#i pa3roHa ONPEISIUTh TUHAMHYCCKHE MTapaMeTphl 00BEKTa yIIPaBICHHS.
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3aoanue 3. Pechepam «Memoowt u cpedcmea uzmepeHus napamempos mexHoa02uiecKozo
npouecca)
B pedepare HeoOX01UMO MTPUBECTH CXEMY U OMMCAHUE MPOMBIIIUICHHOTO CPEACTBA

M3MEPEHUs TEXHOJIOTUYECKOT0 mapaMeTpa (1o BapuaHTam). TeMy MOXHO BBIOpaTh

CaMOCTOATCIIbHO, COIJIACOBAB €€ C IMPEIIoaaBaTCIICM. HpI/IMepH TCM:

1.

O N bk wd

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

VY bTpa3ByKOBbIE PpPacX0OOMEpPHI
TepmoanekTpuueckue npeodpazoBaTeiu
TepMoMeTpBI COIPOTUBIICHUS
[TupoMeTpbl MOTHOTO U3ITyYEHUS
N3mepurens naBnenus Merpan-100
Poramerpsr

AKyCTHYECKHE YPOBHEMEPHI
N3mepeHne pacxoaa METOI0M IEPEMEHHOTO Nepenaa JaBieHus (Ha CyKarolleM
yCTpOHCTBE)

MexaHnuyeckne ypoBHEMEPBI

TemoBele pacxompoMepbl
DNEKTPOMAarHUTHBIE PACXOJOMEPHI
[TupoMeTpbl CIEKTPaIbHOTO OTHOLIEHUS
VY pTpa3ByKOBBIE YPOBHEMEPHI
TennoBsle ra30aHaNN3aToOPhI
OnTHueckue razoaHaan3aTopbl

["a3oBble XpomaTorpadsl

BylikoBbIE€ ypOBHEMEPHI

MarsuTHble ra30aHaJIn3aToPhbl
SpKocTHBIE MHPOMETPBI

EmMKoOCTHBIE YPOBHEMEDBI

3aoanue 4. Peghepam « Cucmemvol ynpasieHusi mexHoio02u4ecKumu npoyeccamuy
B pedepare HeoOxoauMo onHcaTh CUCTEMY YIPABICHHS TEXHOIOTUIECKUM MPOIIECCOM U
MPUBECTH CXEMY aBTOMATU3AIMH dTOU CUCTEMBI. TeMy MOXKHO BBIOpaTh CAMOCTOSTEIBHO,

COTJIaCOBAaB ee C IpenojgasareneM. [IpuMeps Tem:

R A

Temut (0o014ue)

ABTOMAaTH3aIM IPOLIECCA MEJIKOTO IPOOICHUSL.

KoHTpob HaMMYMs CHITyYnX MaTepUaAIOB B PACXOIHBIX OyHKepax.

Jlo3upoBaHue ChITyYnX MaTepHaIIOB.

VYnpasieHne 103UpPOBAaHUEM CBITYYMX MAaT€pHUaIoB IpU (OPMUPOBAHUU ILIUXTHI U3

HECKOJIbKMX MaTeprajaoB (00bEeMHOE MPOTIOPIIUOHUPOBAHHE).



16.
17.
18.
19.
20.
21.
22.
23.

24.
25.

26.
217.

28.
29.

30.

ABTOMaTH3a1Ms IPOLECCA CIIEKAHNS NIMXThI HAa arJIOMEPallMOHHBIX MAIIMHAX.
CriocoObl U3MepeHUs BIAKHOCTH IITHXTHI.

KoHTpoJIb 1 ynpaBileHHE YKIIAAKON HIMXTHI HA JICHTY B IIOCTOSIHHOM 33JJaHHOM CJIO€.
ABTOMaTI/BaI_II/ISI TEXHOJIOTMYCCKOTI'O IMPOLECCa BIIJIABKKU YyI'yYHAa B JOMCHHBIX II€Yax.
ABTOMaTI/BaI_II/ISI TCIIJIOBOI'O pC)KUMa BO3AyXOHArpeBaTeJIsa I[OMCHHOﬁ I1Ieyu.

. anaBneHI/Ie TCIIOBBIM PCKUMOM ,Z[OMCHHOI;'I IICYH.

. anaBneHI/Ie pacipeaci€HueM ra3oBoro 1oToka 1mo CEC4YCHHUIO KOJIOIUIHHUKA ,Z[OMGHHOIZ IIc4yu.

. ABTOMaTH4YECKOEC PEryJInpoBaHuC Xoaa HOMCHHOﬁ IICYH.

. ABTOMaTI/ISaI_II/IH TEIIJIOBOI'0 U TEXHOJIOTHYECKOI'O PEXKMMOB BBIIJIABKU CTaJId B KOHBEPTOPE.

. KOHTpOJIB COACPIKaHUA yrjiepoJia B METaJJIC.

. ABTOMaTI/I3aI_II/I$I TEXHOJIOTHYCCKOI'O MPOUCCCa BhITINIABKH CTAJIM B JYT'OBBIX CTAJICIIABUIIBHBIX

neyax.

ABTOMaTH3a1Us 3JIEKTPUUECKOI0 PEKUMA TYTOBBIX CTAJICIIJIaBUIIbHBIX MTEYEH.
ABTOMaTH3aIUs TEIIOBOTO PEXKHUMA JYTOBBIX CTAJEIIaBUIBHBIX TICUeH.

ABTOMAaTH3a1MA TEIJIOBOTO U TEXHOJIOTMYECKOTO PEKUMOB pa3yiuBKu crainu Ha MHII3.
ABTOMaTH3aIUs TEIIOBOIO PEKUMa Meuel KaMepHOTro TUIIA.

ABTOMaTH3aIUs TEIIOBOTO PEKUMA METOJUYECKUX MHOTO30HHBIX MeYeii.

ABTOMaTH3aIMA MIPOIIEcca MPOU3BOJICTBA OKATHIIICH.

ABTOMaTH3aIUs KOKCOBOW Oarapew.

Cucrema yrpaBieHHs HAOOPOM, B3BEIIMBAHUEM U JIOCTaBKOM MaTepuasia K CKUIIOBOMY
NOJbEMHUKY U Ha KOJIOIIHUK JIOMEHHOM IEeUH.

ABTOMAaTH3a1MsI MUKCEPHOTO OTAECJIECHHS METAILTYPIrUYECKUX 1IEXOB.

VYrnpaneHue npoueccoM BIIUIABKY CTaIH B IEPUO]T JOBOJKH B MAPTEHOBCKUX M JIBYXBaHHBIX
CTaJIeTNIABWIIbHBIX TI€YaX.

ABTOMAaTH3a1MA NPOIECCa BAKYYMUPOBAHMS CTAJIA B YCTAHOBKAaX LHUPKYJISLUOHHOTO THUIIA.
MatemaTnueckue 3KCIIEpUMEHTAIbHO-CTATUCTUYECKUE MOJIENIN TEXHOIOTMUECKUX
IIPOLIECCOB.

HeiipoceTeBbie MOIE€IN TEXHOJIOTUYECKUX MTPOLIECCOB (JOCTOMHCTBA U HEAOCTATKN).
Mopnenu ynpaBiieHUsI TEXHOJIOTMYECKUMHU IIPOLECCaMH Ha IPUHIINIIE HEYETKUX MHOXKECTB U
HEUYETKOM JIOTHKHU.

Kpurepuu ynpasnenus npu cozganuu ACY TII u pekoMeHanuu 1o X NpuMEHEHHUIO.

Temvl (onmumanvroe ynpasnenue, KOHKpemuzayus 00beKma ynpaesieHus,)

1. ABTOMaTI/ISaHI/IS[ M OIITUMU3alHA TCXHOJIOTHYCCKOr'o mpouecca n3MEJIbUCHUA PYAHBIX

MaTCpHraJIOB C HECIBIO JOCTHKCHUA MAaKCUMAJIbHO BO3MOKHOHU IMPONU3BOJAUTCIIBHOCTHU
MCJIbHHUIIBI.

2. ABTOMAaTHYECKOE PEryJIMpoOBaHUC CKOPOCTHU arJIOJICHTEI IO 3aKOHYCHHOCTH ITPOoLecCa

CIICKaHU: arjiomMepara.

3. ABTOMaTI/BaI_II/ISI " OIITUMU3AIUA YIIPABJIICHUA ITPOUCCCOM YBJIAKHCHUS arJIOINUXTHI C

OCIIBIO obecreueHus] MAaKCUMAaIIbHOM MMPOU3BOAUTCIIBHOCTH arJIOMallInH.

4. ABTOMaTI/BaI_II/ISI YIIpAaBJICHUA ITPOUCCCOM NO3HUPOBAHUS TOIJIMBA B IIUXTY C LCJIBIO

06CCHe‘IeHI/I5I MaKCHMaﬂBHOﬁ CKOpOCTI/I CIICKAHUA arJIOIIMXTEI B aFJIOMepaHI/IOHHOM
MIPOM3BO/ICTRBE.

5. ABTOMAaTH3MpOBaHHAS CHCTEMa KOHTPOJIA U yIPaBJIeHHs TEILIOBBIM PEKUMOM Kamep

KOKCOBO# Oatapeu B ycimoBusax [TAO «MMKy.

6. ABTOMaTH3aLUs TEXHOJIOTMYECKOTO PEXUMA PaOOThl OEH30IBHOTO OTACICHHUS

KOKcO-Xxumugeckoro npoussojctsa [ITAO «MMK».



7. ABTOMaTH3aLUs TEXHOJIOIMUYECKOTO MPOIiecca YrienoAroTOBUTENLHOIO OTACICHUS
KOKCO-XMMHUYECKOT0 Mpon3BoicTBa B yciaoBusax [TAO «MMK».

8. ABToMmaru3anus npouecca NIMXTONOIAYX U 3arpy3KHU MUXTHI B JoMeHHYI0 eub Nel0 [TAO
«MMK)» ¢ ucronp30BaHUEM CUCTEMBI OECKOHYCHOM 3arpy3KHu.

9. ABromaru3anus ¥ ONTHUMHU3ALKS MPOLIEecca M0Ja4y IPUPOAHOTO ra3a B JOMEHHYIO MeUb C
LIEJIBI0 YMEHBIIIEHUS pacxo/ia KOKca.

10. ABromaru3zaius TEIJIOBOIO peKUMa BO3yXOHArpeBarest JOMEHHOU IIeUd B YCIOBHSIX
ITAO «MMK» st o6ecrieueHust MaKCUMaJIbHO BO3MOKHOM aKKyMYJISIIMH TEIIa 32 MePUO.I
Harpesa.

11. Cucrema aBTOMaTH4ECKON ONTUMHU3ALMS YIPABICHUS IPOLIECCOM CXKMTaHUS TOIJIMBA B
[OJIKYIIOJIbHOM IPOCTPAHCTBE BO3/1yXOHArpeBaTENs B IEPUO]] HArpeBa C LENbI0
JOCTH>KEHUSI MAaKCUMAJIBHO BO3MOYKHOM CKOPOCTH Harpesa KyroJja 10 3aJaHHON
TEMIEPATYPHI.

12. Cucrema aBTOMAaTH4ECKOTO KOHTPOJIS XO/a MPOLecca BHIIUIABKH CTAJIM B KUCIOPOTHOM
KOHBepTOpe, o0ecreynBarolas npeaoTBpalleHne U HeI0yIIeHue BHIOPOCOB paciliaBa U
I1J1aKa U3 KOHBEpTepa.

13. ABromaruyeckas cucreMa pOrHO3MPOBAaHUE TEKYILETo COAEpKaHus yriaeposia B
IIpoLecce KOHBEPTEPHO! IJIABKH 110 aHAJIU3Y OTXOSAIINX KOHBEPTEPHBIX ra30B.

14. ABromarnyeckasi CUCTEMAa HENPEPHIBHOI'O PACUETHOTO ONPEAEIICHUS TEMIIEPATyphl CTAIH
B IIPOLIECCE KOHBEPTEPHOU IIABKH.

15. Cucrema aBTOMaTHYECKOTO YIPABIICHUS MTOJIOKEHUEM IIPOTYBOYHOM (hypMbI KOHBEpTEpA.

16. ABromaru3zanus ¥ onTUMHU3aIMs sHepreTundeckoro pexxuma J{CII ¢ nenbro 1ocTuxkeHus
MaKCHMaJIbHOW TPOU3BOAUTEIBHOCTH MIEYH.

17. Cucrema onTHUMaNbHOTO YIIPABIECHUS SHEPTETUUECKUM PEKUMOM IIEKTPOAYTOBOM
IUIABKU C LIEJIBIO TOCTHKEHUSI MUHUMAJIBHOTO YAEIBHOIO PACX0Aa JIEKTPUUECKON SHEPTUU.

18. Cucrema onTUManbHOTO yrpasieHus sHepreruueckum pexxumom JICI1-180 ITAO
«MMK» ¢ 1enpro 1ocTH)EHUSI MUHUMAJIbHOM ce0€eCTOMMOCTH BBIIIABISEMOM CTalIH.

19. ABromarmdeckoe ynpasieHue TerioBbM pesxkumoM J{CII-180 ¢ ucronb3oBannem
nH(pOpMali 0 KOCBEHHOM METO/I€ pacueTa TeKyIIel TeMIepaTypbl )KUIKON CTalIu.

20. ABromaru3anus mporecca J03UPOBAHUS U MOAa4YH MIAKOOOPA3YIOIINX, JIETHPYIONINX U
PaCKUCIISIOIINX MaTepuasoB B arperart gooaku ctanu B yciaoBusax KKI[ ITAO «MMK».

21. ABTOMAaTH3MPOBAHHOE yIpaBJIEHHE TEIIOBBIM PEKUMOM HarpeBa MeTajuia ¢
MCIIOJIb30BAaHUEM CHCTEMBI HETIPEPHIBHOTO TEKYLIETO KOHTPOJIS TEMIIEPATyphl METalIa B
arperate neub-koBII (AIIK) B yciaoBusix KKIL ITAO «MMK».

22. ABTOMarM3anus TEXHOJIOTHYECKOTO PEeXMMa MpoIiecca BAaKyyMUPOBAHUS CTAJH B
YCTaHOBKE MOPLIHOHHOTO BaKYyMHPOBAHUSI.

23. CucreMa aBTOMAaTHICCKOTO YIIPABICHUS PacX0JI0OM TPAHCIIOPTHPYIOIIIETO Ta3a (aproHa) ¢
LEJbIO TOCTHKEHUSI MaKCUMaIbHON IPOU3BOAUTEILHOCTH YCTAHOBKU IIUPKYIISIITHOHHOTO
BaKyyMHpOBaHHS CTAJIH.

24. ABTOMaTH3MpOBAaHHAS CUCTEMY ONpEIeNCHHsI OKOHUYAaHUS MPoliecca BaKyyMUPOBAaHUS TIPU
JOCTH>KEHUH 3aJJaHHOTO COZIepKaHMs yriepoja B MeTajuie (10 aHaau3y OTXOJSAIIUX Ia30B).

25. ABromaru3anus TEXHOJIOTMYECKOTO PeXHMa Mpoliecca BaKyyMHUPOBAHUS CTAIH B
yctaHoBke nupkysimuonHoro tuna B KK ITAO «MMKy.

26. CucreMa aBTOMAaTHYECKOI'0 peryJMpoBaHie yPOBHS METAUIA B IPOMEKYTOYHOM KOBIIE U
kpuctaumzarope MHJI3 B ycnousax KKI] [TAO «MMK».



27. ABTOMAaTH3WpOBaHHAs CHCTEMa YIPABJICHHS CKOPOCTHIO pa3uBku MeTauia B MHJI3 B
3aBUCUMOCTH OT TEMIIEPATYpPhl CTAIN B IPOMEKYTOUHOM KOBIIIE U MapKH pa3IuBacMoi
ctanu B ycnoBusix KK ITAO «MMK».

28. ABToMmaru3anus TEXHOJIOIMYECKOTO MpOIIecca pa3iuBKH CTAIN Ha COPTOBBIE 3arOTOBKH B
yenoBusix ICIIL TTAO «MMK».

29. Cucrema aBTOMaTUYECKOM ONTHUMH3AINH YIPABICHUS IPOLECCOM COKUTAaHUS TOILIMBA B
Mmetonuueckoi rmeur crana 2500 I[TAO «MMK)» ¢ nenpro JoCTHXKEHNUI MaKCUMAaJILHO
BO3MOXKHOHM CKOPOCTH HarpeBa MeTasiia.

30. ABTOMaTHuYecKas CUCTEMa CTa0MIM3AIMK TEMIIEPATYPHOI'O COCTOSTHUSI HarpeBaeMbIX
CJIsI00BBIX 3arOTOBOK Ha BBIXOJIE U3 METOAMYECKOM neuun crana 2500

31. ABTOMaTH3anus TEIIOBOTO M PEKUMa MU HarpeBe MeTajuia B meyax crana 2000 ITAO
«MMKH».

32. ABTOMaTH3anMs TETIOBOTO PEXMMa CBETIIOTO OTXKHIa METAJJIa B MI€YaxX KOJIIMAKOBOTO
tuna juctonpokatHoro mnexa JII-5 ITTAO «MMKy.

33. ABTOMaTH3aIUs TEIJIOBOTO PeKUMa OTHKUTA JIEHTHI B 3JICKTPUUECKUX MeYaX KOJIMAaKOBOTO
tuna B ycnosuax [TAO «MMK-Metus».

34. ABTOMaTH3MpPOBaHHAs CUCTEMa BKIIIOUEHHUs ropenok OamenHoi neun ATHI] nexa
nokpeiTHil [IAO «MMK)» ¢ 1ienpro cTabunu3aiuy TeMIepaTypsl MOJIOCHl Ha BBIXOJIE U3
ydacTKa HarpeBa U o0ecreueHus: COXpaHHOCTH paJiMalluOHHBIX TPYO.

35. ABTOMaTH3anms TEIJIOBOTO peXKMMa B 30HaX Harpesa OamenHo# neun AHO JITIL-3 TTAO
«MMKH».

36. ABTOMaTH3MpOBAaHHAs CHCTEMa KOPPEKIUH TEIUIOBOIO PeXHMa MaporeHeparopa (KoTia)
TOLI npu U3MEHEHUH KOJINYECTBA BHIPAOATHIBAEMOM 3JIEKTPOIHEPTHH.

37. ABTOMaTH3MpOBAaHHAs CUCTEMA PETYIUPOBAHUS YPOBHS BOJbI B OapabaHe mapoBOro KoTJia
naporeneparopa [IBC I[TAO «MMK».

38. ABTOMaTH3anMs TEMJIOBOIO peXXUMa PaclbUIMTEIBHOTO CYIINIIA AJISl IPUTOTOBJICHUS
IPaHyJIMPOBAHHBIX UIAKOOOPA3YIOIINX CMECEH.

4. TpeOoBanus K opopMJIEHHI0O KOHTPOJIbHOW PadoThI MO JUCHUILINHE KABTOMATH3ALMSA
MeTaJLUIypPruuecKux mpoueccoB»

®opwmar nucta A4. llpudrt TimesNewRoman, pazmep 12, mexcTpounslii uaTepsai 1,5.
BeipaBHuBanue Tekcra no mupuse. A63ar 1,25. [Tapamerpa crpanunst: ciaea 30 mm, cipasa 10
MM, cBepxy U cHu3y 20 MM. Homep cTpaHuIel mpocTaBisieTcss BHU3Y OT LIEHTpA.

Texct pedepara 10KeH ObITH CTPYKTYPUPOBaH. 3aroJ0BKH MIEPBOI0 YPOBHS 3aIIMCHIBAIOTCS
HNPOMHUCHBIMU OYKBaMHU, CHMMETPHYHO TEKCTY, )KUPHO. 3aroJIOBKM BTOPOTO YPOBHS — C
IIPONUCHON OYKBBI, OCTaJIbHbIE CTPOUHBIE, KUPHO, C A03aI[HOTO OTCTYIA.

B TekcTe 00s3aTeNbHO JODKHBI OBITH PACCTaBICHBI CCBUIKM Ha WCIOJIb30BaHHBIC
ucTouHuKH. CIHUCOK MCIOIB30BAHHBIX HCTOYHUKOB (DOPMHUPYETCS B MOPSAKE CCHUIOK IO TEKCTY
pedepara u odpopmisiercs B coorBerctBun ¢ [OCT P 7.0.100 -2018.

Ipumepor bubnuozpaguueckux onucanuii ('OCT 7.0.100 -2018)

1.Onucanue uzoanuii ¢ 0OHUM A8MOPOM

Cubukus, F0.J1. DnekTpocHaOXeHUE POMBIIIJICHHBIX ¥ IPaXIaHCKUX 3[JaHUN: y4eO. s

cpen. mpod. oopas. / KOJI. Cubukun; Cpennee npod. O6pazoBanue, CTPOUTETHCTBO U
apxutekrypa. — MockBa: Academia, 2006. — 362 c.: ui., Tabn. — ISBN 5-7695-2250-3. — Tekcr:
HEMOCPEICTBEHHBIN.



2.0nucanue ¢ 08yms asmopamu
Uepros, A.I'. 3agaunuk no ¢pusuke: yued. mocodue / A.I'. Uepros, A.A. BopoObeB. — 8- u3j.,

nepepad. u gom. — Mocksa: @usmarinut, 2008. — 640 c.: uin. — ISBN 9875-94052-145-2. — Tekcr:
HETIOCPEICTBEHHBIN.

3.Onucanue c mpems agsmopamu
Bapnamosa, JI.H. Yrpasinenue qokyMeHTalMEN: aHIVIO-PYCCKUI aHHOTUPOBAHHBIN CIIOBAPb

cTaHaapTU3upoBaHHO# Tepmunonoruu / JI.H. Bapiamona, JI.C. baton, K.A. bactpukosa. —
Mocksa: CriytHuk+, 2017. — 398 ¢. — ISBN 978-5-9973-4489-4. — TekcT: HeOCPEACTBEHHBIM.
4.Onucanue uzoanuii nood saziasuem (5 u bonee asmopos)

Maremaruka: yue6. mocooue / FO.M. Jlanwmnos, JI.H. XXyp6enko, I'.A. Hukonosa [u ap.];
MunuctepcTBo oOpa3zoBanus 1 Hayku Poccuiickoit deneparuu, Kazanckuii rocyiapcTBEHHBIN
TeXHOJornueckuit yuuepcuteT. — Mocka: UH®PA-M, 2011. — 496 c.: ui., Tadn. — ISBN
5-16-0022673-2. — TekcT: HeloCpeICTBECHHBIM.

5.Onucanue MHO20MOMHBIX U30AHUL

Martepuaisl 1 37€MEHThI 1eKTpoHHOU TeXHUKH. B 2 Tomax. T.1. [IpoBognuky,
MOJYTIPOBOHUKH, AUDTIEKTPUKU: YIEOHHUK JUIs CTY/I. BY30B, O0YYAIOIIMXCS MO HAMIPABJICHUIO
«QnexkTpoHuku U Mukpossiekrponnkay / B.C. Copokun, b.JI. Autunos, H.I1. JIazapesa. —
Mocksa: UL Axkagemust, 2006. — 440 c. — bubnuorp.: c. 435-438. — IIpenm. ykas.: c. 438-440. —
ISBN 5-7695-2785-4. — TekcT: HEMOCPEACTBEHHBIM.

6.Onucanue 3aKOHO0AMeNbHbIX MAMEPUANO8

I'paxxnanckuii nponeccyanbubiii kogeke PCOCP: [mpunsar tpetseit cec. Bepxos. Cosera
PC®CP mecroro co3biBa 11 utons 1964 r.]: oui. Texct: mo cocrosiHuto Ha 15.11.2001 r.;
MunucrepctBoBO toctuuinu Poccuiickoit denepanuu. — Mocksa: Mapkerunr, 2001. — 159 c¢. —
3000 ax3. — ISBN 5-94462-191-5. — TekcT: HEMOCPEICTBEHHBIN.

7.0Onucanue cmanoapmos

I'OCT P 57564-2017. Opranu3aius 1 IpoBeACHUE padOT MO MEXTyHAPOTHOM CTaHI[ap-
TU3ALUA B Poccuiickoit denepaunun
OrganizationandimplementationofactivityoninternationalstandardizationinRussianFederation:
HAIlMOHAJBHBIA cTaHmapT Poccuiickoit ®enepanuu: u3gaHue OQHUIMAIBHOE : YTBEPXKICH U
BBeJ/IeH B jeiicTBue [Ipukaszom denepalbHOrO areHTCTBA MO TEXHUYECKOMY PEryJIupOBaHUIO U
metposioruu ot 28 mronst 2017 . Ne 767-ct : BBeleH BrepBblie: jaata BBeaeHus 2017-12-01 /
paspaboTtan BcepoccHiicKkUM Hay4HO-UCCIIEIOBATEIbCKUM HWHCTUTYTOM CTaHAApTU3AlUUd |
ceprudukanuu B MmammHoctpoennn (BHUMHMALIL). — MockBa: Cranaaptuadopm, 2017. — V,
43,[1] c.; 29 em. — 33 3k3. — TekeT HenmocpeICTBEHHBIMH.

8.Onucanue namenmuvix OOKYMEHMOS
[TaTent Ne 2637215 Poccuiickas ®@eneparnust, MITK B0O2C 19/16 (2006.01), B02C 17/00

(2006.01). Bubpaunonnas menbauia: Ne 2017105030: 3asBi. 15.02.2017: ony6:1. 01.12.2017
| Apremenxo K. U., borganos H. D.; 3asBurens BI'TY. — 4 c.: . — TekcT: HemocpeCTBEHHBIH.

9.0Onucanue nepuoouyeckux uz0aHuil
bezomacHocTh xusHenesTensHocTH. — ISSN 1684-6435. — Tekcr: HenmocpeACTBCHHBIH.

Bectauk npesneii ncropuu. — ISSN 0321-0391. — URL:
https://dlib.eastview.com/browse/publication/669/udb/12 (nara obpamenus 02.10.2019). —
TeKcT: AJIeKTPOHHBI.

10.0Onucanue uzoanuu MI'TY
[Tapcynkun, b.H. JlokansHbIE CTAOMIU3UPYIONINE KOHTYPhl aBTOMAaTHYECKOTO YIPABICHUS B

ACY TII npowmsitieHHOro npousBozactsa: Mmonorpadus / b.H. Ilapcynkun, C.M. Aunpees, O.C.

Jlorynoga, T.Y. AxmeroB; Maruutoropckuii roc. rexundeckuii yu-t um. I'.11. Hocosa. —
Marnutoropck: M3n-Bo MarHuToropek. roc. Texs. yH-ta, 2012. — 406 c. — ISBN
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Taomumua 1.1 —Ha3zsauue TaOusl

Macca, kT, Jnuaa, MM Ly L, Ls
HE MEHee
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Pucynox 1 — [Ipumep odopmieHus TaOIHIIbI
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Pucynok 2 — IIpumep rpaduka QyHKIMOHAILHON 3aBUCUMOCTH
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Pucynok 3 — Ilpumep rpaduka KOJIM4EeCTBEHHOM 3aBUCUMOCTH

IThomnocms peé KULoSpamMmax Ha Kyouueckuti Memp eblducisiion no gpopmyie
p =m/V, (1.1)
rJie m - Macca oopasia, Kr;
V - 06bem obpa3iia, M,

Pucynok 4 - [Ipumep odopmiienust popmyibt
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Pucynok S—IIpumep BBITTOTHEHHS CXEMbI ABTOMATH3aLMI
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