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Pabouas mporpamma coctaBieHa Ha ocHoBe PI'OC BO mno HampaBieHHIO MOATOTOBKH
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Pabouas mporpamma ogo6pena metoauueckoi komuccuein UMMuM
20.02.2020 r. mpoTokoin Ne 5

Ipencenarens . - A.C. CaBuHOB

PaGouas mporpaMma cocTaBieHa:
pnouent kKapeapel TOM, KaHA. TeXH. HayK /| V== CA.

JleBaHIOBCKHH /r/’f/

Penensenrt:
npodeccop kapeaper TCuCA, 1-p TeXH. HayK

—/ N.JO. Me3usn /



JIner akTyaM3anHH NPOrpaMMBI

IIporpamMma nepecMoTpena, obcyxzieHa U onobpena s peamnzanu B 2020-2021 ygebroM
rofy Ha 3acefianuu Kadenpsl Texnonorui 06paboTku MaTepraios

ITporokon ot £ oY 2020r. Ne
3aB. xadenpoii A.B. Mosutep



1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

ensitmu  ocBOCHMSI TUCHUIUIMHBI «HGOPMAIMOHHBIE TEXHOJOTUU B METAJUIYPTHUN»
SBJISIFOTCS: Pa3BUTHE Y CTYACHTOB JIMYHOCTHBIX KadyecTB, a Takxke (HopMupoBaHHUE
po(hecCHOHANTLHO-CITEUATM3UPOBAHHON KOMIIETCHIIMA Y OOYYArOIIUXCSl IO HAIPABJICHUIO
noarotoku 22.03.02 Metaumyprusi.

OCHOBHBIE LIEJTH TTPETIOAABAHMSI JUCIIUILTAHBI:

- U3y4YUTh METOJIBI aBTOMATH3WPOBAHHOTO cOOpa, Iepenaun, HaKOTUICHUS U 00pabdoT-Ku
uH(pOpPMAIIUH O MTapaMeTpax TEXHOJIOTUIECKUX TIPOIECCOB B METAILTYPIHH;

- W3YYHTh OCHOBBI INPHUMEHCHHsI COBPEMEHHBIX TEXHHMYECKHX CPEICTB B 3ajadax
yIPaBIEHUS TEXHOJIOTHISCKHUMH TTPOIECCAMH;

- U3YYHTh NPUHIUIBI TPOSKTHPOBAHMUS M TPUMEHEHHUS CTAHIAPTHBIX I1aKETOB
MPH-KJIATHBIX porpamw, CUCTEM yIpaBICHUS 0azamu TAHHBIX u
WH()OPMAITMOHHO-BBIYNCIUTEBHBIX CETCH;

- OCBOHTH HaBBIKM MPUMEHECHHSI CTAHAAPTHBIX ITAKETOB IPOTPAMM M CUCTEM YIIPaB-JICHUS
0a3zaMM JaHHBIX JIJIs1 PEIICHUS TEXHOJIOTHYCCKUX 3a/1a4;

- OCBOUTH MPUHIMUIBI OTOOpPa 3HAYUMOW TEXHOJOTUYCCKOW WHGPOPMAIUU IS
UC-TIOJIb30BAaHUSI B CUCTeMax  HH(OpPMALMOHHOrO  oOecreyeHuss W YIpaBJICHUS
TEXHO-JIOTHYECKUMU TIPOIIECCAMU B METAJLTyPIHH,

- OCBOUTH TPAKTHMYECKHWE HABBIKM PAOOTHl € Y4EOHBIMU CHCTEMaMHU aHajiu3a Hu
yIpaB-JICHUS] TEXHOJOTHYECKHMMH IPOIECCAaMH B METAJUTYPTHH, B YaCTHOCTH, TEXHOJIOTHEH

TTNNATATIEIT

2 MecTO TUCHUILTUHBI (MOIYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

JucuumuimHa VHbopMaloHHbIE TEXHOJIOIMHM B METAJULYPIMM BXOAMT B BapUaTHBHYIO
4acTh y4eOHOT0 IU1aHa 00pa30BaTEIbHOM IPOrPaMMBI.

Jns  u3ydeHWs  JUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIIAQJICHUsA),
c(OpMUPOBAHHBIE B PE3YJIbTATE U3YUEHUS TUCIUIUINH/ IPAKTUK:

HNudopmannonHoe odecrieyeHne NpoKaTHOro MPOU3BO/ICTBA

3HaHus (YMEHUs, BaJIeHUs), MOJTYYeHHbIE IPU U3yYEeHUN JAaHHON AUCLUUILIMHBI OyayT
HEOOXOAUMBI JUIsl U3yYeHUS TUCHUIUTNH/TIPAKTHK:

VY4ebHo-Hccne0BaTeNNbCKas paboTa CTyIeHTa

[Ipown3BoicTBEHHAS — IPEIUIUIOMHAS [TPaKTUKa

IToaroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEHa

[ToaroroBka K 3aIyTe U 3alUTa BBITYCKHOMN KBaJIM(UKAIIMOHHOW pabOThI

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4eHH s

B pesynbTare ocBOeHMsS IUCHMIUIMHBI (Moayinsi) «VHpopMalMOHHBIE TEXHOJOTMU B
METAJUTyprum» 00 y4JaroIuNics JOJDKEH 001a1aTh CIIEAYIOIMMU KOMIIETEHIIUSAMU:

CrpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00yUeHHS
JJIEMEHT
KOMIIETCHIINHU

[TK-1 crmocoOHOCTHIO K aHATTU3Y U CUHTE3Y

3HaTh OCHOBBI HH(pOpMATHU3AIMH Ha METALTYPTUYECKUX MPEATPUATHUSIX; OCHOBBI
MOCTPOEHHE HH(POPMALIMOHHO-aBTOMATU3UPOBAHHBIX CUCTEM; OCHOBBI

(G YHKIIMOHUPOBAHMS KOPIOPATUBHBIX HHPOPMAIIMOHHBIX CUCTEM
yIpaBJIC-HUSL.

YMeTh HUCIIOJIB30BaTh I/IH(bOpMaI_[I/IOHHLIC TCXHOJIOTHUH 3JICKTPOHHBIX Ta6J'II/II_[, 0a3
JaHHBIX, @ TaAKXKC IIPOrpaMMHUPOBAHUEC JIA pCHICHUA WHXXCHECPHBIX 3a1a4




Bnanets

OCHOBaMU MH(GOPMAITMOHHBIX TEXHOJIOTHIA JUIS PEIIeHUs] MH)XCHEPHBIX 3a
-J1a4 B METAJUTYPTHH C IIOMOIIIBIO JIEKTPOHHBIX Tabmu1l (Harmpumep, MS
Excel), ¢ moMo1ipro0 npuMeHeHUsT TEXHOJIOTHIA 0a3 TaHHbIX (Harmpumep, MS

AcCCess), ¢ MOMOIIBIO MCIIOIB30BaHMsI CPE]] TPOrpaMMHUPOBaHUs (HaIIpUMep,
MS VBA unu Delphi).




4. CTpyKTYypa, 00bEM U cOiepKaHue TUCUUTLTHHBI (MOIYJIs1)
OO0mmast TpyT0eMKOCTh AUCIMILIUHBI cOocTaBiseT 3 3aueTHbIX eauHui 108 akan. gacos, B ToM

YqHUCIIe:
— KOHTaKTHas padora — 51,95 akan. yacos:
—ayauTopHas — 51 akaj. 4acos;

— paeayautopnas — 0,95 akan. yacos

— camocTosTenpHas padota — 56,05 aka. yacos;

dopma arTecTaluum - 3a4eT

AynutopHast s
o | KoHTaxTHAA pabora E 3 ®dopma TeKyILero
=
g B aKaJl. yacax g Bu KOHTPOJIS
Pasnen/ Tema 3 (B axaj. uacax) = A . p Kon
S 3 © | caMOCTOATENHHOU | yCIIeBaeMOCTH U
JUCHUTUTHHBI 3 [~ . | kommereHnuu
O g £ padoThI TIPOMEKYTOYHOM
nab. | mpakr. | 38
Tlex. Z'g aTTeCTalluu
3aH. 3aH. | U =
1.
11 Bzaumocssi3b c TToaroroska u
cucTeMaMu aBJICHUS BBITIOJIHEHHE .
yip 4 8 8 . YerHblii onpoc TIK-1
TEXHOJIOTHYECKUMU nabopa-TopHO#H
nporeccamMmu pabotsl 1
Tloaroroska u
12 B3aumocBs3b c BbiloﬂHeHHe
CHCTEMaMH YIpaBIeHUS 4 8 8 . VYerHbIl onpoc TIK-1
Ka4eCTBOM IPOIYKIMH nabopa-TopHoi
pozy pabotsl 1
13 B3aumocBs3b c
IToaroroBka n
CHUCTEMaMHU yIpaBJIeHUS 3amura
BBITIOJTHCHUE .
MPOCKTUPOBAHUS U OLICHKH 3 6 10 . n1ab0paTOpHOM TK-1
. 6 nabopa-TopHOIH
9KOHOMUYECKOH paboTh
pabortsr 1
3¢ PEKTHBHOCTH
Tloaroroska u
1.4 Hcnons3oBanue 0a3 BBITIOJIHEHUE N
3 6 15 N YcrHbli onpoc IK-1
JTAHHBIX nabopa-TopHOH
paboThl 2
15 Hcnonbs3oBanue
IloaroroBska u
MIPUKIIaIHBIX IIporpaMm 3amura
BBITIOJTHEHUE .
VTSt yIpaBJIeHHUs 3 6 15,05 . nabopaTtopHOH IIK-1
nabopa-TopHO#
MPOU3BOICTBEHHBIMH padoTsl
pabotsr 2
ornepanusIMu
Wroro no pazaeny 17 34 56,05
Hroro 3a cemectp 17 34 56,05 3a4éT
Hrtoro nmo auctuminHe 17 34 56,05 3a4eT IK-1




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

Jdns  peanu3alid  MPETyCMOTPEHHBIX  BHJOB y4eOHOH pabOThl B KayecTBe
0o0pa3oBaTelib-HbIX TEXHOJIOTUN B MPENoAaBaHUK TUCHUILIUHBI «H(bOpMallnOHHbIE TEXHOJIOTUN
B METAJUIYPrHM» HCIIOJIB3YIOTCS TPaJUIMOHHAs U MOJAYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTHH.
[lepenaya HEOOXOAUMBIX TEOPETHUECKUX 3HAHUNA M (OPMUPOBAHHE OCHOBHBIX IPEICTaBICHUN
no kypcy «MHpopMannOHHbIE TEXHOJIOTUH B METAJUIYPIHU» MPOUCXOAMUT C HCIOJIb30BaHUEM
HAy4YHBIX pPa3paboToOK MpodeccopcKo-NpenoaaBaTeaIbckoro cocraBa Kadenpsl 00paboTku
Me-TaJJIOB  JIaBJICHHEM, pa3/aTOYHOro MaTepuana, npeseHtanmid. [lpum  mposeneHuu
MPAKTUYECKUX 3aHATHH HCHOJb3yeTcsd KOJJICKTUBHOE B3aUMOJICHCTBHE MO TEXHOJIOTUU
AKTHUBHOTO O0yUYEHHS.

B cootBercTtBuM ¢ TpeboBanusmMu OI'OC BO mo nampanenuto noaroroBku 22.03.02
Mertamtyprus peanu3anisi KOMIIETEHTHOCTHOTO IOJAXOJa NMPEeIyCMaTpUBaeT HCIIOJIb30BAaHHUE B
yueOHOM TpoIlecce AaKTUBHBIX M MHTEPAKTUBHBIX (opM mpoBedeHHsl 3aHATUN (pa3dop
KOHKpET-HbIX CHUTYallMil, TPEHWHIHM) B COYETAaHUU C BHEAYJUTOPHOW paboToOil ¢ LEeJbIo
dbopMUpOBaHUS U Pa3BUTHUS MPOPECCUOHANBHBIX HABBIKOB 00YUYaOIIUXCSL.

6 YueOHO-MeTOAMYeCKOE 0O0ecneyeHue CaMOCTOSITeIbHON padoThl 00y4arouXcst
[IpencraBneno B npuioxxenuu 1.

7 OueHoYHbIE CPeICTBA IJIf IPOBEIeHUs POMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUIIHHbBI (MO1YJIs1)

a) OcHoBHas TUTEpaTYypAa:

I'y6anoB, B. . NudopmaninoHHble TEXHOJOTUM B METAJUTYPTMH: KOHCIIEKT JEKIHUHA !
ydaebHoe mocodue / B. U. 'ybanoB. - Marautoropck : MI'TY, 2012. - 1 31eKTpoH. ONT. AUCK
(CD-ROM). - 3ari. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=992.pdf&show=dcatalogues/1/11191
57/992.pdf&view=true (nara oopamierus: 04.10.2019). - MakpooOBeKT. - TEKCT : 3JCKTPOHHBIH. -
Cenenus noctymnHbl Takxke Ha CD-ROM.

0) lonotHuTEIBHAS TUTEPaTypa:

1. Tpouenko B.B. Cucrembl ynpaBiaeHHs TEXHOJOTHYECKUMHU TMPOLECCAMU U
uH(pOpMa-IIMOHHBIC TEXHOJOTHU: y4yeOHOe TocoOme s akajemudeckoro OakamaBpuara / B.B.
Tpouenko, B.K. ®enopos, A.M. 3a0ynckuii, B.B. Komennganros. - M.: U3narensctBo FOpaiiT,
2019. - 136¢. - Pexum JIOCTYyTIA:
https://urait.ru/viewer/sistemy-upravleniya-tehnologicheskimi-processami-i-informacionnye-tehn
ologii-438994#page/2 - 3ar.

c akpana. — ISBN 978-5-534-09938-6

2. Bapanxosa, 1. V. HpOpManlnOHHBIE CHCTEMBI ¥ WH(POPMAIMOHHBIE TEXHOJOTHH B
MeTautypruu : yueOHoe mocodue / U. U. bapankosa, I'. B. CotHukoB. - Marauro-ropck : MI'TY,
2012. - 1 onekrpon. ont. guck (CD-ROM). - 3arm. ¢ tutyn. oskpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=988.pdf&show=dcatalogues/1/11191
69/988.pdf&view=true (mara obparenus: 04.10.2019). - MakpooObeKT. - TEKCT: 27I€KTPOHHBIH. -
Ceenenus noctynusl Takxke Ha CD-ROM.

3. bapankoga, 1. . UupopMaIioHHbIe TEXHOJIOTHH B METAJUTYpPruu : yueOHoe mocooue /
W. 1. bapankosa, A. A. Cropoxxenko ; MI'TY, [kap. MulT]. - Maruutoropck, 2010. - 48 c. : u.,
TalII., CXEMEI. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=461.pdf&show=dcatalogues/1/10806
75/461.pdf&view=true (gara oopamenwus: 04.10.2019). - MakpooOBeKT. - TEKCT : 3JCKTPOHHBIH. -
NmeeTcs neyaTHBINA aHAJIOT.



4. JlorynoBa, O. C. CoBpemeHHBbIE TIPOOIeMbl HHPOPMATUKN W BBIYUCIUTEIIBHOW TEX-HUKU .
xpecromatust / O. C. JlorynoBa, M. M. I'mappimesa, }O. b. Kyxta ; Maruuto-ropckuii roc.
texuudeckuid yH-T uM. I'. YI. HocoBa. - Marautoropck : MI'TY um. I'. 1. Hocoga, 2019. - 1

CD-ROM. - 3ar. c TUTYIL. 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3849.pdf&show=dcatalogues/1/1530
462/3849.pdf&view=true (mara oOpamenus: 22.10.2019). - Makpooobekr. - ISBN

978-5-9967-1589-3. - Tekcr : 2i1eKTpOHHLIN. - CBeneHnsa 1ocTyIIHbI Taxke Ha CD-ROM.

B) MeToauyeckue ykazanus:

Mertoanyeckre yKa3aHHs K BBIIOJIHEHUIO JIaOOpaTopHOW paboTel «YmpaBieHHE
POCKTAMH Ha METaUIyPrHYecKux Hpeanpustusx» . Meroa. ykas. / C.A. JleBangosckuii, A.b.
Momnep, O.H. Tynynos, JI.1. Kunsun, E.A. EBreeB — Maruutoropck: MI'TY, 2014. — 16 c.

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypceni:

IIporpamMmMHoe oGecnieueHue

Haunmenosanue I10 No noroBopa CpoK IeCTBUS JTUIEH3UU
MS Windows 7
Professional (st J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 7

Professional (mst J-757-17 ot 27.06.2017 27.07.2018
KJ14CCOB)

MS Office 2007 | 135 o1 17.09.2007 Geccpouno
Professional

7Zip CBOOOIHO  PacHpOCTpaHsIEMOe 0OECCPOUHO

IIpodeccnonanbHble 0a3bl JaHHBIX H MHPOPMAIMOHHBIEC CIPABOYHbIE CHCTEMbI
HasBanmue kypca Cchblika
OnekTpoHHas 0a3a nepuoAMYecKUX wu3gaHuid East
View Information Services, OO0 «IBUC»
HanmonanbsHas MH(POPMALMOHHO-aHAIUTHYECKas URL:
cucreMa —  Poccuiickuiéi  WMHAEKC  HAYYHOTO '
uutuposanus (PHMHIL)
[TouckoBast cucrema Axagemus Google (Google
Scholar)
HNudopmannonHas cucrema - EnnHoe okHO gocTyna K
HHGOPMAIMOHHEIM pecypcaM
®denepabHOE roCy/1apCTBEHHOE Oro/IKETHOE
yupexaeHue «DenepanbHbIT unctutyt|URL: http://www1.fips.ru/
IIPOMBINIIEHHON COOCTBEHHOCTH
9 MartepuaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

https://dlib.eastview.com/

https://elibrary.ru/project_risc.asp

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

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

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOG o0OecrieueHue JUCIHHUIIIIMHBI BKJIIFOYACT:



1. VueOnast aynuTopus 1uisl IPOBEICHNS 3aHATHI JIEKIIMOHHOTO TUITA OCHAIIICHA:

- TEXHUYECKHMMH CPEICTBAMU OOYUEHUS, CIYXAIIUMH Uil TpEACTaBICHUS ydeOHOMN
uHpopManuy OOJBIIOW ayAWTOPHUU: MYJIBTHMEAWHHBIMH CpPEACTBA XpPAHEHUS, Mepenadyud |
npeCcTaBiIeHUs yaeOHOH nH(pOopMaInu;

- CIICIMATM3UPOBAHHON MEOEIbIO.

2. Y4eOHast ayquTopus U1 IPOBEICHHS JIA0OPATOPHBIX 3aHATHI OCHAIICHA:

- TEXHUYECKHMHU CPEICTBAMU OOYYEHUS, CIYKAIlUMH JUIS IPEACTaBICHUS y4eOHOI
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAHEHUS, Mepenadud u
MpeACTaBICHHS Y4eOHON HHPOPMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

3. YueOHas ayauTopHst Ui TPYIIOBBIX U MHIUBUIYAIbHBIX KOHCYJIbTAIUH, TEKYIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTECTallMy OCHAIIICHA!

- KOMIIBIOTEpHOI TexHUKO#1 ¢ makerom MS Office, ¢ moaxmouennem k cetn «HTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNIbHYIO CPETY YHUBEPCHUTETA,

- CIICIMATM3UPOBAaHHON MEOEIBIO.

4. [TomenieHue st CAMOCTOSITEILHOM PabOThI OCHAIIICHO:

- KOMIIBIOTEpHOI TexHUKOi#1 ¢ makerom MS Office, ¢ moaximouennem k cetu «HTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNIbHYIO CPETY YHUBEPCHUTETA,

- CIICIMATM3UPOBAHHON MEOEIbIO.

5. Tlomemenune pansi XpaHeHHss W NPO(UIAKTUYECKOTO OOCIYXHBaHHUA y4eOHOTO
000py/IOBaHUS OCHAILCHO:

- CTIENMAIM3UPOBAHHON MEOEIBIO: CTEIIaKaMH ISl XpaHEHHsI y4eOHOT0 000pyA0BaHMS;

-MHCTPYMEHTaMH JUIs pEMOHTA y4eOHOTro 000pyI0BaHuUS;

- mkadamu U1 XpaHeHus yaeOHO-METOAMUECKON TOKYMEHTAIUY U MaTEPUAIIOB.



Y4yedHO-MeTOAHIECKOE
00y4aImmnXxcs

IIpunoxenue 1

o0ecrieyeHre  CaMOCTOSITeJIbHOW  pPadoOThbI

[To nucnumniuHe MpeayCMOTpEeHa ayIUTOPHAs M BHEAYAUTOPHAsl CaMOCTOsATENIbHAs paboTa

oOydJaronuxcs.

AyIuTOpHAas caMOCTOSITeIbHAs paboTa CTYACHTOB NPEAIOJIAraeT BBINOJIHEHUE U 3aIIUTY
1ab0paTopHbIX paboT, pelieHne KOHTPOJIbHBIX 3a/1a4.

Ilepeuenn Bomnpocs! k 3amure
JIadOopaTOpPHBIX padoT
1. Ha kakux sIBI€HHMSIX OCHOBAHO JEHCTBHE TEPMOIIEKTPUUECKUX
TEPMOMETPOB?
2. Tlouemy mpu NmoJACOEAMHEHUH TEPMOIAPbl K U3MEPUTEILHOMY
puOopYy, MOJIb3YIOTCS KOMIIEHCAIMOHHBIMU IIPOBOIaMu ?
3. Kak BBoaMTCS mompaBka Ha TemIepar CBOOOJHBIX KOHIIOB
TepmoanekTpuueckue o P PITyPy g !
TEepMOIIaphbl B aBTOMATUYECKUX u MIEPEHOCHBIX
npeobOpaszoBarenu
HOTEHIIMOMETpaX, MUJUIUBOJILTMETpax?
4. Jlna  KakuxX  Tepmomap HEBO3MOKHO  IPHUMEHEHUE
KOMIICHCAIIMOHHBIX [TPOBOJIOB U1l BBEJCHHUS OMIPABKU?
5. Ilpemensl wu3MepeHMH CTaHIAPTHBIX TEPMODJIEKTPUUECKHUX
TEPMOMETPOB?
1. KakoBbl 0OCOOEHHOCTHM METOAMKU IPOBEICHHUS BTOPHUYHOIO
npubdopa Jluck-250M?
VcnblTaHue 1 noBepka
2. Yro Takoe OCHOBHas W JOINOJHHUTEIbHAS MOTPEUTHOCTh
BTOPUYHBIX PUOOPOB
npubopa?
paboTaromnux B
COMILICKTE C 3. Kakme morpemHocTH HEOOXOIUMO paccyuTarh Ui TOTO,
4TOOBI C/IeNIaTh BHIBOJ] O Pe3yJIbTaTaxX MOBEPKU?
TEPMOIIEKTPUUECKUM
4. Jlns 4ero BBIOJIHAIOT MOBEPKY NMPUOOpa U YTO MOHUMAIOT O]
npeobpaszoBarenem
KJIACCOM TOYHOCTH nprbopa?
5. Kakue cymiecTBytoT BUJIbI IOBEPOK?
1. Kakoii  mpuHmunm  fAelCTBUS Yy  TEPMOMETPOB
COTIPOTHUBIICHUS?
2. OT d4ero 3aBUCUT DHJIEKTPUYECKOE COINPOTUBIICHUE
MPOBOJTHUKA?
TeDOMOMETPEL 3. Kakume mnpeumymiectBa y MEOHOTO U Yy IJIAaTHMHOBOIO
p p TepMoIIpeoOpa3oBarenel COnpoOTUBICHUS?
COINPOTUBIICHUS
4. Kaxoe 3HaueHue NpPU U3MEPEHUH TeMIepaTypbl HUMEET
MTOKa3aTeNb TEIIOBON MHEPLIMU?
5. Kakum  mapameTpoM  XapakTepusyeTcs  YHUCTOTa
MaTepuana, HIYIIEro Ha W3TOTOBIEHHE TEPMOMETpa
CONPOTHUBIICHHUS?
1. Ha uém ocHOBaHO IE€UCTBUE TEPMOMETPOB COMPOTUBIICHHUS?
HcnplTaHue U noBepka 2. Kakue  MaTepmanpl  HCHOJB3YIOT  JUII  W3TOTOBJICHMS
BTOPUYHBIX MPUOOPOB TEPMOMETPOB CONIPOTHUBIICHHUS?
paboTaronux B 3. Kaxue npuGopbl NpUMEHSIOT B KOMIUIEKTE C TEPMOMETpaMH
KOMILIEKTE C CONIPOTUBIICHUS?
TEPMOMETPAMHU 4. JloCTOWHCTBA U HEIOCTATKU HEYPAaBHOBELIEHHBIX MOCTOB.
COIIPOTHBIICHUS 5. Jlns 4yero BBIOJHSAIOT MOBEPKY MPUOOPA U UTO MOHUMAIOT MO
KJIACCOM TOYHOCTH mpubdopa?
1. Kakas remnepaTypa Ha3bIBaeTCs IPKOCTHOM TeMIiepaTypoi?
[TupomeTpbl 2. Kak onpenenuTb NeHCTBUTENBHYIO TeMIIEpaTypy Tena, 3Has

SAPKOCTHYIO TeMnepaTrypy?




Ilepeyenn
J1a00paTOPHBIX padboT

Bonpocsl k 3ammure

YCTpoicTBO MUPOMETPOB YACTUYHOTO U3JIYYEHHUS

Uto Takoe 1BeToBas Temieparypa?

Kak cmemaercs MakCHMyM  KpPUBOM  paclpelercHus
CHEKTPAJIbHOM SHEPreTUYECKON SPKOCTH C YBEIMYEHHUEM
TEMIEPATypbl a0COJIIOTHO YEPHOTO Teia?

ok w

ITpeoOpa3oBarenu
cepuu Metpan

=

[Ipunnun nevictBus npeobpaszoBareneii cepuu Metpan?

2. Kaxkue cymecTByroT MoaH(UKAIIUN TpeoOpa3oBarTesell cepun

Mertpan?

[Nopsimok mpoBeeHus MOBEPKH MpeodpazoBaTenei?

4. Kakue  TEXHOJIOTHYECKUE napameTpsl U3MepSITCS
npeodpaszoBarensiMu cepun Metpan?

5. Ilpuninun nelcTBUs TEH30METPUYECKOTO JaTUHKA.

w

1. TlepeuucnauTh METOMBI U3MEPEHHUS PACXO/IA.
2. V3mepeHue pacxoia METOAOM TIOCTOSHHOTO Iepemnaja

JaBJieHus?
Pacxonomepst 3. M3mepenue pacxoma METOJOM IEPEMEHHOIO IMepemnaja
nasieHus?
4. HW3mepenwue pacxoja Mo JMHAMUYECKOMY JaBICHUIO?
5. Buapl cyxaronux ycrpoicTs?
1. Yro Ttakoe cTaTHueckas XapaKTepUCTHKA OOBbEKTa yIpaBlIeHuUs?
DKCIIepUMEHTAIEHOE 2. Kakoii pexxuM cucTeMBbl YIPaBICHHS SBISIETCS YCTAHOBUBIIEMCS?
onpeeseHue 3. Omnpenenenue ko3 duienTa nepenayu oobexkra?
CTaTUYECKOMN 4. Yem ornmuaercs KkodpduumeHT mepemaunm  oObeKTa  OT
XapaKTePUCTUKU koa¢dunrenTa ycunenus?
00BEKTa yIpaBIICHUS 5. Topsmok ompeneneHus IKCIIEPUMEHTAIBHBIX TOYEK CTATHYECKON
XapaKTePUCTHKHU.
1. [artp ompezaerneHue IUHAMHUYECKONW XapaKTEPUCTUKH OOBEKTa
DKCTepUMEHTAIbHOE —
OTpeIETICHHE 2. IlepeuncnuTh TUHAMHYECKHE TApaMETPBl 00BEKTA YIIPABICHUSI.
JUHAMITCCKOH 3. Harb onpenenenue Koo.
6xapaKTep HeTHiH 4. JNlatw onpenenenue To.
OPPCITa YUPARICHIA | o Jlatp onpenenenue 13.
1. Yro Takoe nepexoaHsblil npouecc?
TTepexoHbIi mpotece 2. Tumbl mepexoaHbIX MPOILIECCOB B CHCTEME YIIPaBICHUS?
B CHCTEME YTpaBIIeHHs 3. Tlepeuncnute moka3aTeiayn KauecTBa MEPEXOTHBIX MPOLIECCOB.
4. B xakoM pexuMe yIpaBJIeHHs] CHUMAIOT MIEPEXOIHBIN mporiecc?
5. Hazowute Hactpoeunsie napametpsl [IN-perymnstopa.

IIpumep BapnaHnTa KOHTPOJILHOM padoThl Nel

1. HapucoBare cxeMy aBTOMaTHU3alUU AJs CTAOMIIM3AlMK J1aBieHus. (mogo0parh JaTuyuK
JaBJICHUsI, BTOPUYHBIN NpHOOp, perynsarop M T.A. OOBSICHUTH HAa3HAUYE€HHE BCEX 3JIEMEHTOB

CHUCTEMBI).




2. HapucoBaTb KpUBYIO pas3roHa s 200
o0BeKTa, o0agaromero CIIEYIOIIUMHU
napamerpamu 1= 5 ¢, To = 25 ¢, u3mMeHeHue 0
BxojHoro Bo3zeiicteus ot 30 no 20 % xoxa 120
Basla HMM. Cratuyeckass xapakTepHCTHKA 3
o0bekTa umeer ciaeayroumii Bua. Onpenenursb 7
Ko6-

40
0

0 20 40 60 80 100
% xopa Bana HM
3. UnTerpanpHblil 3aK0oH peryaupoBanusd. Hamucars 3aKkoH, HapucoBaTh KPUBYIO pas3roHa.
Kakue curnaiibsl moiaroTcst Ha BXOJ PEryJsTopa, YTo SIBJISETCS BBIXOAHBIM cUrHajgoM. O0nacTh
IIPUMEHEHUS.

IIpumep BapaHTOB KOHTPOJILHOI padoThl Ne2

Onpenenuth, romeH mpuOOp K padoTe WU HET, OH paboTaer Ha auanazoHe XB, XH
(ykazanssl B Ta0nuiie). OTueT neneHuii mo npudopy, npousBoauThes yepes3 10, Haunnas ¢ Xy, 10
Xg. Knacc rounoctu nmpubopa B Tabnutie. [ nomydeHus pe3yabTarta OnpeaesiuTh: a0COIIOTHYIO,
OTHOCHUTEJIBHYIO W TPUBEACHHYIO TOrpeIHOCTH. [I0CTpOUTh 3aBHCHMOCTH ISl ONpEACTICHUS
Bapuanuu. BKCHepI/IMeHTaJII)HBIe MOBCPACMBIC TOYKM HA3HAYUTHL CaMOCTOATCIILHO TaKUM
00pa3oM, 4TOOBI B BHIBOJIC 3HAYMIIOCH: IPHOOP COOTBETCTBYET KJIACCY TOYHOCTH.

Ba Kimacc

pUAHT o B TOYHOCTHU

1 0,5
10| 0O

2 1,0
201 0

3 15
0

4 2

0 0

5 0,5
0 0

IIpumep BapraHTOB HHAMBHAYAJIbHBIX 3a]aHUMH

3aganue 1. Pacuer k03(pPUIMEHTOB CTAaTUYECKON XapaKTEPUCTHUKU OOBEKTa YHpaBIIECHUS
METOJIOM HaMEHBIINX KBaApaToB. Y(X)=a+bX - ypaBHEHHE JTUHUU PETPECCHUM.

Cucrema ypaBHeHU 1715 pacdyeTa Ko (OUIIMEHTOB YpaBHEHUSI TUHUHN PErPECCHU:

n n
Z Yi =na-+ bz Xi
i=1 i=1

n n n
2 YiX; =ay X; +b} Xi2
i—1 i—1 i—1
[Toctpouths rpaduk CTaTUYECKOW XapaKTEPUCTHKH, TJI€ TOYKAMHU IIOKa3aTh
AKCIEPUMEHTAJIbHBIE 3HAUYCHUS, A IMHUEH — PACUETHYIO JINHUIO PETPECCUH.
OKCNEPUMEHTAIbHBIC TAHHBIC

X.ITa JKCII.
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

3ananme 2. OnpeneneHre AMHaAMUYECKUX TapaMeTpOB 0OBEKTa yIpaBJIEHUs 110 KPUBOH pa3roHa.
Bapuantsl 3a1aHuii:

—
300 e

200 ]

100 e

0

[laBneHune, H/M"2

0 10 20 30 40 50 60 70
Bpemsa, c

0,1
0,075
0,05
0,025 ~

o-/

0 0,4 0,8 1,2 1,6 2 2.4
Bpewms, c

Pacxon, m*3/c

3aganue 3. Hanucars pedepar Ha 3aJaHHYIO TEMY, UCIIOJIb3Yys Pa3IUYHbIE UCTOUYHUKU

UHpOpMaLUH.

LCoNoOA~WNE

[ =
= o

[EEN
N

IIpumepvr mem peghepamos

W3meputenbHble HHPOPMALMOHHBIE CUCTEMBI

CrniocoOsI nipesicTaBieHus: HHPOpMaUn

KommnbroTepHble TEXHOJIOTUH, UCTIOIb3yeMble IPU MOUMCKE HH(OpMaIK
WNHpopMannoHHbIE TEXHOJIOTHH, UCTIOIb3yeMbIe TIPU TIOMCKE HH(DOpMAaIiH
Metoauku moucka u 00paboTku MHGOPMAIMK U3 PA3TUYHBIX HCTOYHHKOB
[IpencraBnenne nHbopmaru B Tpedyemom dopmare

Ananu3 nHpopManuu U3 pa3IuyHbIX HCTOYHUKOB

CereBble TEXHOJIOTUY MpU cOope nHpopMauu

VYnpasienue npoueccom HarpeBa Metaiuia B AIIK ¢ yuetom Tekyiiero remmnepaTypHOro
COCTOSTHUSI METaJlIa.

.ABTOMaTI/ISaI_II/ISI nponecca BaKyyMHUPOBAHUA CTaJIM B YCTAHOBKC IMOPIIMOHHOTO THIIA,

0COOEHHOCTH TIpolecca.

. praBJIeHI/Ie nmponeccomM  OO3HMPOBAHUA  ChIIIYUUX  MIMXTOBBIX MATCPUATIOB IIPU

COCTAaBJICHHUH INHUXTHI IJI0 arjioMepanuu.

. ODyHKIMOHAIBHAS  CXE€Ma IIpolecca BaKyyMHUPOBAaHMS CTaJd B YCTAHOBKE

HUPKYISIUOHHOTO THIa. Oco0eHHOCTH PabOThl OTJAENBHBIX KOHTYPOB YIIPABIICHUS.



13. Ontumu3zanus paboThl yCTaHOBKU HUPKYJISIIUOHHOTO TUIA IYTEM YIPABIECHUS PACXOJIOM
TPAHCHOPTHUPYIOUIETO Tra3a C LEIbI0 00ECTIeYeHUs MAaKCUMAIbHON POU3BOIUTEILHOCTH
YCTaHOBKH.

14. OcobenHocTr paboOThl KOHTYPOB PEryJMpOBaHUS YPOBHS MeTalsla B KPUCTAJLIM3ATOpPE
MHJI3 u TemioBoro pexxuma Kpuctajuiu3aropa.

ABTOMAaTH3alMsg TEIJIOBOTO M TEXHOJOTMYECKOTO peKUMa pasiuBku ctanu Ha MHJI3.
OyHKIMOHATbHAS cXeMa U 0COOEHHOCTH PabOThl KOHTYPOB yIIPaBICHUS

Bonpocul na 3auem no oucyuniune

arwONE

o

© oo~

11.

12.
13.
14.

15.
16.
17.
18.

WNudopmanus. Onpenenenne. CUrHaIbI U 1aHHBIC;

HNudopmaruka u kubepHeTHKa OIpeesieH s U 00J1acTh 1S TeIbHOCTH;

[Tpeamer MHGOPMATUKY U OCHOBHBIC HAIIPABJICHUS Pa3BUTHS;

VYnpasieHue U aBTOMaTU3UPOBaHHAs HHPOPMALIMOHHAS CUCTEMA, BUABI TAKUX CUCTEM;
YpoBHM  aBTOMAaTH3UPOBAaHHON WH(POPMALMOHHON CHCTEMBI  IPOMBIIUIEHHOTO
IIPEIIIPUSITHS,

HNudopManmoHHbIE TEXHOJIOTUU cOOopa M OO0pabOTKM MEPBUYHON TEXHOIOTMYECKON
unpopmanuu, ACY, ACYTIIL, dyaxinuun ACYTII;

TpaauIMOHHBIN U CTPYKTYPUPOBAHHBIN (CHCTEMHBIN) oaxo K noctpoeHuto AYCTII;
[Tpobnema pacnpeneneHHOro cOopa 1aHHbBIX;

[TpoMblIlIIEHHBIE CETH, IPUYUHBI UX BOSHUKHOBEHHUS U CTaHIAPThI;

. OTKpLITBIe H 3aKPBIThIC CUCTCMBbI, OTKPBITHIC MAI'CTPAJIbBHO-MOAYJIbHBIC CUCTEMbI U UX

CTPYKTYypa,

VYupasnsomas 9BM, 0coOOCHHOCTH HMCHOJB30BaHUS M OTIUYHMSA OT IEPCOHAIBHBIX
OBM;

UT nepenauu nanusix, cereBbie TexHosoruu; UT xpanenus nanubix, CYB]], OCHOBBI;
Uucnosast, HeuncaoBas 00pabOTKa JaHHBIX, pad0Ta B peKUME PEATBHOTO BPEMEHH;

NUT ob6pabotku TekcroBoit nHpopmanmu, UT oOpaboTku uMHPOpMaLuU TaOIMYHOTO
TUMA (TEKCTOBbIE U TAOJUYHBIE MPOIIECCOPHI);

KopnoparusHabie H”HPOPMAIIMOHHBIE CUCTEMBI, 00JIACTh MPUMEHEHUS U UCTIOTB30BaHUS;
OcHOBHBIE IPUHITUIIBI U TTOJIOXKEHU MeTofosorun MRP;

OCHOBHBIE IPUHIUIIBI U TTOJI0KEHUSI MeToaoaorun MRP 1I;

OcHoBHbI€ IpUHLUIIEI U TToNI0keHNs MeTojosiorud ERP u ERP 1I;

19. Menxkue (10kanbHbIE), cpeanue u kpynHsle KUC;
20. dUHAHCOBO-YNPABICHUYECKHE U TPOU3BOJCTBEHHBIE KOPIIOPATUBHBIE CUCTEMBI



IHpuiaoxenue 2

OueHoyHbIe cpeCcTBA sl MPOBeAEHNsI IPOMEKYTOYHOM aTTecTAllUN

a) l'[.na}mpyeMble pe3yJdbTaThbl oﬁyt{em/m U OICHOYHBIC CPEeACTBA IJIA IPOBECACHUSA HpOMe)KyTOqHOﬁ aTrecramum:

CTpyKTypHBIii
JJIEMEHT
KOMIIETEHIINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OueHouHble CpeCTBA

[1K-1: cCIOCOOHOCTBIO K aHAINU3Y U CUHTE3Y

3HaThb OCHOBBI uHpOpMaTHU3aLUU Ha |- llepeuyeHs BOpocos
METALTYPTHYECKUX TPEANPHUATUAX; OCHOBEI [ — Hupopmarusa. Onpenenenrie. CUTHAIBI U JaHHBIC.
IIOCTPOECHUE — CaoiicTBa HHPOPMALIUU U UX OCOOEHHOCTH.
MH(POPMAIIMOHHO-aBTOMATH3UPOBAHHBIX —  Omnepanyu ¢ TaHHBIMH U MX OIHCAHUE.
CUCTCM; OCHOBBI (yHKUMOHMPOBAHUS | — HudopmaTuka u KuOEpHETUKA ONPENEIEHUS U 00JIaCTh JESTENbHOCTH.
KOPIIOPATUBHBIX MH()OPMAIMOHHBIX CUCTEM | — [TpenMer MHPOPMATHKU ¥ OCHOBHBIC HAIIPABJICHUS Pa3BUTHSL.
YIpaBJICHHA. — YmpapieHue U aBTOMaTU3MPOBaHHAs HHPOPMAIIMOHHAS CHCTEMA, BUJIbI TAKHX CHUCTEM.
— UT xpanenus nanneix, CYBJl, OCHOBBI.
— IlpaBuna moAroToBKM anmpuopHOM HHGOpMANMM I OpPraHU3allMu CTPYKTYphl 0Oas3bl
JTAHHBIX TEXHOJIOTHYECKOTO Tporiecca (PeKUMOB).
—  PemsiumonHas Moznenb noctpoeHust 6a3bl JaHHBIX.
YMerb HCIIOIB30BaTh UH(POpPMaIIMOHHbIE Jlabopamopnuie 3anamusn:
TEXHOJIOTMH DJIEKTPOHHBIX Tabmuu, 06a3|— Cosganue CTPYKTYpbl 6asbl JaHHBIX JUIs TEXHOJIOTMYECKHX PEXHUMOB COPTOBOM
JAaHHBIX, & TaKKe MporpamMMHpoBaHue M | npokaTku. Co3JaHue CTPYKTYphl 0a3bl JAHHBIX JJIS1 TEXHOJOTMYECKUX PEXUMOB JTUCTOBOM
pelIeHns NHKEHEPHBIX 3a1a4 MIPOKATKH.
— 3anonHeHue 0a3bl JAHHBIX U TEXHOJOTMYECKUX PEXKUMOB COPTOBOM IPOKATKH.
3anonHeHue 0a3bl JaHHBIX JJIs1 TEXHOJOTUYECKUX PEKUMOB JIMCTOBOM MPOKATKHU.
Bnagers OcHoBamMH HMH(DOPMAITMOHHBIX TEXHOJIOTUN 3a0anua na pewenue 3adau u3 npogheccuoHanvbHOU obdnacmu, KOMNIEKCHblE

JUIL  PEUICHUS WHXKCHEPHBIX 3a7ad B
METAUTypTHH C TIOMOIIBIO 3JIEKTPOHHBIX
tabun (Hanpumep, MS Excel), ¢ momoripio
NPUMEHEHHST TEXHOJOTHH 0a3  JaHHBIX
(mampumep, MS AccesS), ¢ TOMOIIbIO
UCIIOJIb30BAHUSL CPEJ TPOrpaMMHUPOBAHUS
(manpumep, MS VBA wusu Delphi).

3a0anua:
—  CHopoeKkTHpOBaTh CTPYKTYPY HHGOPMAIIMOHHON CHCTEMBI TSI 3aBOJIA TIO TIPOU3BOICTBY
NPOIYKIMHU (TI0 BApHAHTaM).




0) Ilopsinoxk mpoBeneHHs] MPOMEKYTOUYHOW ATTECTAMM, NMOKA3aTeJd M KPUTEPHHU
OLlCHUBAHMUSL:

s monydeHus: Iomycka K 9K3aMeHY MO OOy4arolUics OJDKEH 3allluTUTh J1abopaTopHbIe
paboThl M YCIEIIHO HAmMCaTh KOHTPOJIbHYIO paboTy, 001ajaTh 3HAHUSIMH 10 BCEM BOIPOCaM K
3a4ery.

Kpurepuu oueHku:

Jns mosrydeHus OLleHKU

— «Ga4vTeHO» — OOy4arouuiics JOJDKEH T1OoKa3aTh 3HAHWS HE TOJIBKO Ha YPOBHE
BOCIPOM3BEICHUS U 00BSICHEHUS HHPOPMAIIIK, HO U HHTEJUIEKTYyalIbHbIE HaBBIKU PELICHHS TPodiieM
W 3a/a4, HaXOXKJICHUSI YHUKAJIbHBIX OTBETOB K IpoOiemMaM, OIEHKU M BBIHECEHHUS KPUTHUUECKHUX
CY)XJICHUM;

— «He 32a4TeH0» — 00yJaIONIUIICs He MOKET MOKa3aTh 3HAHMS HA YPOBHE BOCIIPOU3BEICHUS
U 00bsICHeHHs HH(OPMALIUY, HE MOXKET NTOKa3aTh MHTEIUIEKTyalbHbIe HABBIKM PEIICHUS TPOCTHIX
3azad.



