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JIneT aKTyaIH3amHH NPOrpaMMel

IIporpamMma nepecMoTpena, obcyxeHa u ofobpena mis peammsanuu B 2020-2021 yaebroM
rojy Ha 3acefianuu Kadenpsl Texnonorui 06paboTku MaTepraion

ITporokon ot i oY 2020 r. Ne
3aB. xadenpoii A.B. Moiutep



1 Iesin ocBOEHU AW CHMUILINHBI (MOIYJI51)

Henssmu ocBoenust nucuuiuinabl « MHDOpMamoHHOE 00ecriedeHne METAILTYPruIecKOro
MIPOU3BOJICTBAY» SABJISIOTCS: PA3BUTHE y CTY/ICHTOB JIMYHOCTHBIX KA4eCTB, a Takke GOopMUpOBaHUE
npodeccuoHaNbHO-CIIeIUATN3UPOBAHHON KOMIIETEHIIMA Y OOYYarolIMXCsl IO HaIpPaBICHUIO
nonarotoBku 22.03.02 Metamnyprusi.

OCHOBHBIE 11eJTH MPETOIaBAHUS JUCIIUTLINHBIL:

- U3yYUTh METOJIbl aBTOMAaTU3UPOBAHHOTO cOOpa, repeaavn, HAKOTUICHHS U 00paboTKu
nH(pOpMAIIUY O TTapaMeTpax TEXHOJIOTHYECKUX MTPOIIECCOB B METAJLUTYPrUH;

- WU3Y4YUTh OCHOBBI MPUMEHEHHS COBPEMEHHBIX TEXHHYECKHX CpPEJICTB B 3ajJayax
yIpaBJICHUS TEXHOJIOTHUECKUMHU TPOIIECCAMH,

- M3Y4YUTb TNPUHIUNBI MPOEKTUPOBAHUS M TPUMEHEHHs] CTaHJAPTHBIX MAKETOB
TIPUKJTATHBIX porpaMm, CUCTEM yIpaBIeHUS 0azamu TAHHBIX u
MH(OPMaIIMOHHO-BBIUYNCIIUTEIbHBIX CETEH;

- OCBOWTbH HABBIKH MPUMEHEHHSI CTAHJAPTHBIX MTAKETOB IPOTPAMM U CUCTEM YITPABICHUS
0azaMu JaHHBIX JJI pEUIeHHs TEXHOJIOTMUECKUX 3a/1aY;

- OCBOUTH TMPHUHIMIBI OTOOpPAa 3HAYMMOW TEXHOJOTMYeCKOoW wuHbopManmu s
UCIIONB30BaHUS B cHcTeMax  HMHQOpMalMOHHOrO  oOecriedeHWss U YIpaBlICHUS
TEXHO-JIOTUYECKUMHU MIPOLIECCAMU B METAILTYPTUU;

- OCBOUTH TMPAKTUYECKHUE HABBIKM palbOThl € Y4YeOHBIMH CHUCTEMaMH aHajiu3a Hu
YIPaBICHUS TEXHOJIOTMUYECKUMHU IMPOIECCAMA B METAJUTypPrHUH, B YaCTHOCTH, TEXHOJOTHEH

TITNNATATIKIA

2 MecTo TuCHMIJIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOil POrpaMMbl

Hucuummaa MudopManonHoe oOecredeHne MEeTauTypru4eckoro IpOU3BOICTBA
BXOJMT B BApUATHBHYIO YacTh Y4eOHOIO Mj1aHa 00pa3oBaTeIbHON IPOrpaMMBl.

Jns  u3ydeHus  AMCUMIUIMHBI  HEOOXOAUMBI  3HaHUS  (YMEHMs,  BJaJCHUs),
c(hOpMHUPOBAHHBIE B PE3yJIbTAaTEe U3YUSHHSI AUCLHUIUINH/ IPAKTUK:

HudopManimoHHbIE TEXHOIOTUU B METAJLITypTUU

3HaHus (YMEHUs, BIaJIeHUs ), NOJIYYCHHbIE NTPU U3YYEHUU AAHHOM TUCLMIUIMHBI OyayT
HEOOXOAMMBI 11l U3YUSHHS TUCITUTUTNH/TIPAKTHK:

IIponsBoacTBEHHAS — NPEAAUILIOMHAS TPAKTHKA

ITonroroBka k caade ¥ caada rocyAapCTBEHHOIO SK3aMeHa

[ToaroToBKa K 3alUTe U 3aIIUTa BBITYCKHON KBaTU(PHUKAIIMOHHON pabOoThI

3 KomnereHuunu odyuamwiierocsi, popMupyembie B pe3yabTaTe OCBOCHHS

AUCHUIJIMHBI (MOYJIS) U IIJIAHUPYeEMbIe Pe3yJbTAThl 00y4YeHu s

B pesynprare ocBoenus mucnuruivHbl (Moxyns) «MHopmamnmonHoe obecriedeHue
METAITyPTUYECKOT0  TPOU3BOACTBA»  OOYyYalOIIUKCA JOJDKEH o0ManaTh  CIEIYIOIIUMU
KOMITETCHIIUSIMU:

CrpyKTypHBII [Tnanupyemble pe3ynbTaThl 00ydeHUs
JJIEMEHT
KOMIIETCHIIUU

ITK-1 crmocoOHOCTRIO K aHAIIN3Y ¥ CHHTE3Y

3HaTh OCHOBBI HH()OpMATH3AIMH HA METAILTYPTHUYECKUX MPEANPUATUSIX; OCHOBBI
MOCTPOCHHE MHPOPMALIMOHHO-aBTOMAaTU3UPOBAHHBIX CICTEM; OCHOBBI
(yHKIIMOHUPOBAHUS KOPIIOPATUBHBIX WH()OPMAITMOHHBIX CUCTEM
yIpaBie-HHUS.

YmMmets MCTIOJIB30BaTh MH()OPMAIIMOHHBIE TEXHOJIOTUHU 3JIEKTPOHHBIX Ta0nuil, 0a3
JAHHBIX, & TAK)KE IIPOrpaMMHUPOBAHUE JIs PEIICHUS NHXKCHEPHBIX 3a1a4




Bnaners

OCHOBaMU MH(POPMAITMOHHBIX TEXHOJIOTHIA JUIsl pEIICHHS MHKCHEPHBIX 32
-J1a4 B METaJUTYPTHH C TIOMOIIBIO JICKTPOHHBIX Ta0u1l (Hanpumep, MS
Excel), ¢ moMoIipio mpuMeHEeHUsT TEXHOJIOTHIA 0a3 qaHHBIX (Harpumep, MS

AcCCess), ¢ MOMOIIBIO HCIOJIB30BaHMS CPEJ] IPOrpaMMHUPOBaHHUs (HAaIIpUMep,
MS VBA wuu Delphi).




4. CTpyKTypa, 00bEM M cofepKkaHue AUCHUILUINHBI (MOLYJ151)
OOmast TpyI0EMKOCTh JAUCHUILINHBI cocTaBisieT 3 3adeTHhIX eamnauil 108 akazn. gacoB, B TOM
qucIe:
— KOHTaKTHas paboTa — 8,7 akaj. 4acos:
— ayIuTOpHAs — 8 aKaJI. 4acoB;
—BHeayautopHas — 0,7 akaj. yacos
— camocTosTenbHas padorta — 95,4 akaj. 4acos;

— MMOATOTOBKA K 3a4éTy — 3,9 akaj. yaca
dopma aTTecTalyu - 3a4€T

AynutopHas Es
KOHTaKTHas pabora E = dopma TeKyIero
s X Bn KOHTPOJIS
Pa3nen/ Tema 2, (B axaz. 1acax) £ A N P Kon
> & ©|caMocTOsITENBHOM | ycIeBaeMOCTH U
JCHUTLTAHBI & S ., | komMmeTeHIIN
o & paboThI IIPOMEKYTOYHOM
na6. | mpakr. [ €8
Jlek. : PaKT. =9 aTTeCTaINn
3aH. s3an. | § =
1.
11 B3anmocss13p c IloaroroBka n
CHCTEeMaMH ABJICHHUS BEITIOJTHEHHE .
yip 1 1/11 15 . YcTHBI onpoc TK-1
TEXHOJIOTHYECKHMHU nabopa-TopHOH
IpoLeccaMu pabortst 1
[ToaroroBka n
1.2 B3anmocBsi3b c BlfnonHeHHe
CUCTEMaMH  yIpaBJICHUS 1 1/11 15 . VYcerHbIl onpoc TK-1
Ka4eCTBOM MPOAYKIIMU nabopa-TopHoit
poayK paborsr 1
13 B3anmocssi3p c
IToaroroBka u
CHUCTEMaMH  YIPaBJICHHUS 3amura
BBITIOJIHEHHE N
[IPOEKTUPOBAHUS U OLEHKU 1 1/11 20 N 1abopaTopHOH IK-1
. 4 nabopa-TOpHOM
KOHOMHYECKON paboThI
paborsr 1
3 PEKTHBHOCTH
ITonroroBka u
14 MW cnonws3oBanue 06a3 BBIIIOJTHEHUE .
0,5 10,5/0,51 22 . VYerHsii ompoc TIK-1
JIAaHHBIX nabopa-TOpHOH
paboTsI 2
15 Hcnons3oBanue
IToaroroBka n
OPUKIAAHBIX ~ HPOrpaMMm 3amura
BBITOJTHEHHE N
JUIS YIIpaBIICHHS 0,5 (0,5/0,51 23,4 N naboparopHon TK-1
1abopa-TOpHOH
IIPOU3BOJICTBEHHBIMH paboThI
paboTsI 2
olepanusIMu
Uroro o pazaeny 4 4/41 95,4
HUroro 3a cemectp 4 4/41 95,4 3a4éT
Hroro o gucuuimae 4 4/41 95,4 3a4er TIK-1




5 O6pa3oBaTe/ibHbIE TEXHOJIOTHH

Jns  peanuzanuu  NPEayCMOTPEHHBIX  BUIOB  y4yeOHOM paboOThl B KadyecTBe
00pa30BaTeNIbHBIX TEXHOJIOTHI B MpenojaBaHuy AucuuIuinHbl «MHpopMamonHoe obecnieueHue
MIPOKATHOTO MPOU3BOJCTBAY» HCIOJIB3YIOTCS TPAAUIMOHHAS U MOJAYJIbHO-KOMIIETEHTHOCTHAs
texHosoruu. Ilepenaya HEOOXOMMMBIX TEOPETUUECKHUX 3HAHMA U (OPMHUPOBAHHE OCHOBHBIX
npenacrasiaeHuil o kypey «MupopmaninonHoe obecredeHne MeTauTypru4eckoro Nporu3BoICTBaY
INPOMCXOJUT C HCMOJb30BAaHUEM Hay4HbIX pa3paboToOK MNpodeccopcKo-Mpeno1aBaTebCKOro
coctaBa Kadeapsl 0OpabOTKM METaUIOB JAaBJIICHHEM, Pa3IaTOYHOTO MaTepHuaia, Mpe3eHTAIHi.
[Ipn npoBeneHUU NPAKTHUECKUX 3aHATHI HCHOJB3YeTCs KOJUIEKTHMBHOE B3aMMOJACHCTBHUE 10
TEXHOJIOTUHM aKTHBHOTO OO yUEHHUSI.

B coorserctBum ¢ tpedoBanusmMu ®I'OC BO no nanpasnenuto noarotosku 22.03.02
Mertannyprus peaiau3anusi KOMIETEHTHOCTHOIO IMOAXO0Ja MpEeaycMaTpUBaeT HCIOJIb30BAaHUE B
y4eOHOM TMpollecCe AaKTHBHBIX W HWHTEPAKTUBHBIX (opM TMpoBeAeHUs 3aHATUH (pa3dop
KOHKpPETHBIX CHUTYyallMif, TPEHHHTHM) B COYETAaHWU C BHEAYAUTOPHOH pPaOOTON C MLENbIo
(hopMHUpOBaHUS U pa3BUTHS TPOPECCHOHATBHBIX HABBIKOB 00 yUaIOIIUXCS.

6 YueOHO-MeTOIMYeCKOe o0ecrieYeHHE CAMOCTOSITEIbHOM PA00ThI 00y4aK0IMXCs
[IpencraBieHo B mpusaoxeHuu 1.

7 OueHOYHBIE CPeACTBA JAJs IPOBEAeHUS POMEKYTOUHOI aTTeCTAlMI
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHOo-MeTOIMYECKOE H HH(POPMALIMOHHOE 00ecTieueHHe TUCIIUTITTHHBI (MOTYJIsl)

a) OcHoBHas iuTEepaTypa:

I'y6anos, B. U. MHpOpMaIOHHBIE TEXHOJOTHA B METAJUTYPTUW: KOHCIEKT JICKITMA :
ydaeonoe nocodue / B. U. I'ybanos. - Marautoropck : MI'TY, 2012. - 1 31eKTpoH. OOT. AUCK
(CD-ROM). - 3aru. c THTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=992.pdf&show=dcatalogues/1/11191
57/992.pdf&view=true (nara oopamenus: 04.10.2019). - MakpooObeKT. - TEKCT : AIeKTPOHHBIH. -
Ceenenus noctymHbl Takke Ha CD-ROM.

0) /lonoJiIHUTeILHAS JINTEpATypa:

1. Tpouenko B.B. Cucrembl ynpaBieHus TEXHOJIOTMUYECKMMH IpPOLIECCAMU U
nH(pOpMa-LIMOHHBIE TEXHOJOTHU: ydyeOHOe mocoOue /Ui akaaeMuueckoro OakanaBpuata / B.B.
Tpouenko, B.K. ®enopos, A.U. 3a0yackuii, B.B. Komengantos. - M.: U3znarensctBo IOpaiit,
2019. - 136¢. - Pexum JIOCTYyTa:
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. bapankosa, . U. Mudopmanrionnbie cucteMbl 1 UH(OOPMAIIMOHHBIE TEXHOJIOTUU B
MeTautypruu : yaeoHoe nmocooue / U. U. bapankosa, I'. B. CotaukoB. - Marauro-ropck : MI'TV,
2012. - 1 onekrpon. ont. auck (CD-ROM). - 3arm. ¢ tutyn. okpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=988.pdf&show=dcatalogues/1/11191
69/988.pdf&view=true (nara ooparmienus: 04.10.2019). - MakpooObeKT. - TEKCT: 3IEKTPOHHBIH. -
Ceenenus noctynHsl Takke Ha CD-ROM.

3. bapankosa, 1. . UndopmarimoHHbIe TEXHOJIOTHH B METAILTYPrHH : ydeOHOe mocobue /
. U. bapankosa, A. A. Ctopoxenko ; MI'TVY, [kad. UulT]. - Marauroropck, 2010. - 48 ¢. : ui.,
Ta0II., CXEMBI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=461.pdf&show=dcatalogues/1/10806
75/461.pdf&view=true (nara ooparenus: 04.10.2019). - MakpooObeKT. - TeKCT : AIEKTPOHHBIH. -
Nmeercs neyaTHbIN aHAJIOT.



4. JlorynoBa, O. C. CoBpeMeHHble MpoOIeMbl HH(GOPMATUKH U BBIYUCIUTEIBHONW TEX-HUKH '
xpecromatust / O. C. JlorynoBa, M. M. I'mageimesa, 0. b. Kyxra ; MarauTto-ropckuii roc.
texuuueckuid yH-T uM. I'. M. HocoBa. - Maruutoropck : MI'TY um. I'. 1. Hocoga, 2019. - 1

CD-ROM. - 3ari. c TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3849.pdf&show=dcatalogues/1/1530
462/3849.pdf&view=true (mara o6pamenns: 22.10.2019). - Makpooosekr. - ISBN

978-5-9967-1589-3. - TekcT : pi1eKTPOHHLIN. - CBeneHns focTynHbI Takke Ha CD-ROM.

B) MeTonnuyeckue yKazaHusi:

Metoauyeckie yka3aHHs K BBINOJIHEHUIO J1abopaTopHOH paboThl «YTmpaBieHue
MPOCKTaMH Ha METAJUTYPrHYeCKuX mpeAnpustusx» : Meron. yka3. / C.A. JleBanmoBckuii, A.b.
Mounnep, O.H. Tynynos, JI.1. Kunsun, E.A. EBreeB — Marautoropck: MI'TY, 2014. — 16 c.

r) [IporpammHoe odecnieyenne u MHTEepHeT-pecypehl:

IIporpammHoe obecrieueHue

Haumenosanue 110 Ne norosopa CpoK nercTBus JIMIEH3UU
MS Windows 7
Professional (st J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 7

Professional (ms H-757-17 o1 27.06.2017 27.07.2018
KJIaCCOB)

MS Office 2007\ 155 1717.09.2007 6eccpOUHO
Professional

7Zip CBOOOJHO  PaCIpPOCTPaHIEMOE OECCPOUHO

HpOd)eCCI/IOHaJ'[I)HI)Ie 0a3bl JAHHbIX U HH(l)OpMaIIHOHHI)Ie CIIPaBOYHBIEC CUCTCMbI

Ha3BaHue xypca CchlIKa
OnekTpoHHas 0aza TEpUOAMYECKUX u3daHuil East
View Information Services, OO0 «MIBUC»

Hammonansaas “H(POPMAIIMOHHO-aHATUTHYECKAs

https://dlib.eastview.com/

URL:
cucrema —  Poccuiicknid  MHIAEKC  HAay4HOTO TRT . .
unTpoBatms (PYHLY) https://elibrary.ru/project_risc.asp
[TouckoBass cucrema Axagemusi Google (Google URL: httns-//scholar.aoodle.ru/
Scholar) - NEpS: -google.

Nudopmarmonnas cucrtema - EniHOe OKHO I0CTyMA K

WH(pOPMAITMOHHBIM pecypcam

denepaibHOe rOCyIapCTBEHHOE OroKEeTHOE

yUpEKICHUE «DenepanbHbIit uncturyt|URL: http://www1.fips.ru/

IPOMBIILICHHON COOCTBEHHOCTHY
9 MaTtepuajibHO-TeXHUYEeCKOe o0ecreyeHne TUCIUNTUHbBI (MOIYJIs1)

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

MaTepI/IaHLHO-TeXHI/I‘IeCKoe obecneueHue JUCIHHITIIIMHBI BKIIFOYACT:



1. Yuebnas aynuTopus Ui IPOBEACHHS 3aHATHI JIEKIIMOHHOTO THIIA OCHAIIICHA!

- TeXHUYECKHUMH CpEICTBAMU OOyueHHs, CIyXallUMU [JIsl TpeJCTaBieHHs Yy4eOHOM
uHpopManuy OONBUION ayAUTOPUHU: MYJIBTUMEAUWHBIMU CpEACTBA XpaHEHHUs, Mepelayd U
npecTaBiIeHus yaeOHON HHpOpMaIINH;

- CTIeIUATN3UPOBAHHON MEOETIbIO.

2. YdeOHast ayquTOpHs IS TIPOBEICHHS JTA0OPATOPHBIX 3aHSATHI OCHAIIICHA!

- TEXHUYECKHMMHU CPEJICTBAMHM OOYUEHHs, CIYXallUMH JUIsl TpEeACTaBICHUS y4eOHOM
uHpopManuu OOJNBUION AayAUTOPUU: MYJIbTUMEAUNHHBIMU CpEACTBAa XpaHEHHUs, Mepelayd U
npeacTaBleHUs yueOHON HH(pOpMAIIIH;

- CIIEIMATM3UPOBAHHON MEOEIIBIO.

3. YuebHast ayauTopust Al TPYNIOBBIX U MHIWBUAYAIBHBIX KOHCYJIbTAlUN, TEKYIIETO
KOHTPOJIS ¥ IPOMEKYTOUYHOM aTTECTAlluU OCHAILEHA:

- KOMIIBIOTEPHO# TexHHKO# ¢ makeToM MS Office, ¢ mogxirouennem k cetn «HTEpHETY
U C JOCTYIIOM B JIEKTPOHHYIO HH()OPMALIMOHHO-00Pa30BaTENIbHYIO CPEy YHUBEPCUTETA;

- CIELIMATIN3UPOBAHHON MEOEbIO.

4. TTomenieHue Jy1sl CAMOCTOSITENHHOM paOOThI OCHAIIICHO:

- KOMIIBIOTEPHO TexHHKO# ¢ makeToM MS Office, ¢ mogxirouennem k cetu «HTEpHETY
U C JOCTYIIOM B JIEKTPOHHYIO MH()OPMALIMOHHO-00Pa30BaTEeNIbHYIO CPEy YHUBEPCUTETA;

- CIELIMATIMN3UPOBAHHON MEOEbIO.

5. Tlomemenne nanas XpaHeHMs U HPOQUIAKTUYECKOTO OOCITYXHBaHUSA Y4eOHOTro
000pyIOBaHUs OCHAIICHO:

- CIIeUAIN3UPOBAHHON MeOEbIO: CTEeNIaKaMy AJIsl XpaHEeHHsl yaeOHOro 000py10BaHMS;

-MHCTPYMEHTaMH JIJIsl PEMOHTa Y4eOHOT0 000py/I0BaHHUS;

- KadaMu U1 XpaHeHUs! y4eOHO-METOANYECKON TOKYMEHTALMU U MaTepHaJIOB.



Y4yeOHO-MeTOAHIECKOE
o0yJarmmxcst

IIpuiaoxenune 1

o0ecrieyeHre  CaMOCTOSITeJIbHOW ~ PadoOThI

ITo JUCHHUIINIMHE ITPCAYCMOTPECHA ayAUTOPpHAA U BHCAYAUTOpPHAA CaMOCTOATCI/IbHAA pa60Ta

oOyJarommxcs.

AyIuTOpHasi caMOCTOsITeNIbHAs pabdoTa CTYIEHTOB INPEAIOJIAraeT BBHIMOJHEHUE U 3alHUTY
71a00paTOPHBIX padOT, pEIICHNE KOHTPOIbHBIX 3a/1a4.

ITepeyenn
J1aDOpaToOpHBIX padoT

Bomnpocs! k 3amure

1. Ha xakux sBIEHUSX OCHOBAHO JIEHCTBUE TEPMODIEKTPHUUECKHUX
TEPMOMETPOB?
2. Tlouemy mpu MOACOEAMHEHUH TEPMOIIAPHI K H3MEPUTECIEHOMY
npubopy, MOJIB3YIOTCSI KOMIIEHCALIMOHHBIMU TIPOBOJaMH?
3. Kak BBOmUTCS TONpaBKa Ha TEMIEepaT CBOOOJHBIX KOHIIOB
TepmonniekTpudeckue A P pPatypy A H
TEepMOIIaphbl B aBTOMATUYECKUX u IIEPEHOCHBIX
npeodpaszoBarean
MMOTEHIIMOMETPAX, MUJUIUBOJIBTMETPAX?
4. Jlns KaKux  Tepmorlap HEBO3MOYKHO IIPUMEHEHUE
KOMIIEHCAIIUOHHBIX MPOBOJOB JIJIs1 BBEACHMS IIOTIPABKU?
5. Ilpemensl u3MepeHMM CTaHIAPTHBIX TEPMOBJIEKTPHUUECKHUX
TEPMOMETPOB?
1. KakoBel 0COOEHHOCTH METOJUKU MPOBEJCHUS BTOPHUYHOTO
npudopa uck-250M?
HcnbiTanue u nosepka
2. Uto Takoe OCHOBHas | JOMOJHUTENbHAs IOTrPEITHOCTh
BTOPHYHBIX TPHUOOPOB
npudopa?
paboTaroNMX B
COMILICKTE C 3. Kakue mnorpemrHocTd HEOOXOIMMO pacCcyuTaTh A TOTO,
YTOOBI C/I€NIaTh BHIBOJ O PE3YJIbTaTaX MOBEPKU?
TEPMOIIEKTPUUECKUM
4. Jlns 4ero BBINOJHAIOT MOBEPKY MPUOOpa M YTO MOHUMAIOT MOJT
npeoOpaszoBareiaemM 0
KJIaCCOM TOYHOCTH TIprbdopa’
5. Kakue cymiecTByrOT BHJIbI TOBEPOK?
1. Kakoit  mpuHOMII  JA€WCTBUS Yy  TEPMOMETPOB
COTIPOTUBIICHUS?
2. OT d4ero 3aBUCHUT OJJIGKTPUUYECKOE COINPOTHUBIICHUE
MIPOBOTHUKA?
3. Kakue mnpeumymiectBa y MEIHOTO U Yy IUIATUHOBOTO
TepmomeTpsl .
TepMoIipeoOpa3oBarTesneil CONpOTUBICHUS?
CONPOTHUBJIEHUS
4. Kakoe 3HayeHHE NpPU U3MEPEHUH TEMIIEpaTypbl MMEET
MOKa3aTesb TEIJI0BON HHEpLUn?
5. Kakum  mapameTpoM  XxapakTepusyeTcs  YHCTOTa
Marepuana, HWAYHEro Ha HW3TOTOBJIEHUE TEPMOMETpA
CONPOTUBIICHUS?
1. Ha uém ocHOBaHO I€MCTBUE TEPMOMETPOB COMPOTUBIICHUS?
HcnbiTanue u noBepka 2. Kakue  wmarepuasibl  UCHONB3YIOT Ui HM3TOTOBIICHUS
BTOPHYHBIX TPHOOPOB TEPMOMETPOB CONPOTUBIICHUS?
paboTaronx B 3. Kakue mpubopsl NMpUMEHSIOT B KOMIUJIEKTE C TEPMOMETpaMU
KOMIUIEKTE C CONPOTHUBIICHUS?
TEpMOMETPAMHU 4. JIOoCTOMHCTBA M HEIOCTATKH HEYPABHOBEIICHHBIX MOCTOB.
COIIPOTHUBIICHUS 5. Jlns yero BBIIOJHSIOT NMOBEPKY NpUOOpa U YTO MOHUMAIOT MO
KJIACCOM TOYHOCTH Tiprbopa?
1. Kakas TemnepaTypa Ha3bIBaeTCsl SPKOCTHOM TeMIepaTypoin?
[TupomeTprl 2. Kax ompenenuts JAEHCTBUTENBHYIO TEMIEPATypy Tela, 3Has

SPKOCTHYIO TeMIeparypy?




Ilepeuenn
JIa0OpaTOpHBIX padoT

BOl'lpOCLI K 3allUTE

YcTpoicTBO MUPOMETPOB YACTUYHOTO U3JTYYEHHUS

UTto Takoe 1BeToBas Temieparypa’

Kak cmemaercs MakCMMyM  KpPUBOM  paclpeiesIeHUs
CIIEKTPAJIbHON SHEPreTUYECKON SIPKOCTU C YBEIWYEHUEM
TeMIIepaTypbl a0COIIOTHO YE€PHOTO Tena?

ok w

[IpeoGpazoBarenu
cepuu Metpan

1. Tlpunnun aeiictBus mpeodpaszoBateneii cepun Merpan?

2. Kakue cymecTByloT MogudHKay npeodpazoBaTeneil cepuu
Mertpan?

[Nopsinok npoBeneHus MoBepKU peodpazoBarTesnent?

Kaxue TEXHOJIOIMYECKHE napaMmeTpbl U3MEpPSIOTCS
npeoOpa3zoBaresiMu cepur MeTtpan?

5. IlpuHinun nelcTBrs TEH30METPUYECKOTO 1aTYHKA.

B w

1. Tlepeuncnautb METONbI U3MEPEHHUS PacXo/a.
2. V3mepeHue pacxoma METOJOM IOCTOSHHOTO Iepernaja
aBJIeHU?
Pacxomomepsr 3. U3mepeHue pacxoma METOJOM IEPEMEHHOr0 Iepenaja
naBiIeHus?
4. H3mepenue pacxoza 110 JTHHAMHUYECKOMY J1aBJICHUIO?
5. Bunpl cyxammx ycTponucTs?
1. Yro Takoe craThyeckasi XapaKTepUCTUKA 00BEKTA yIPaBICHUS?
OKCIEpUMEHTAIbHOE 2. Kakoii pexxuM cucTeMbl YIPaBJICHHUS SBISETCS YCTAHOBUBILIEMCS ?
ompeecHue 3. Ompenenenne ko3 duiirenta nepeaaun 0obexTa?
CTaTHUYECKOMN 4. Yem ommmyaercs KOIPPHUIMEHT Tepeaayd OO0BEeKTa  OT
XapaKTepUCTUKU KoddumenTa ycuienus?
00BeKTa yIpaBiIeHUs 5. Topsaok ompeneneHus: SKCIEPUMEHTAIBHBIX TOYEK CTAaTUYECKON
XapaKTePUCTHUKHU.
1. Jlate ompeneneHre AMHAMUYECKOM XapaKTEPUCTUKH OOBEKTa
DKCIepUMEHTAIIbHOE ——
OTpeIeICHHE 2. llepeuncnuTh AMHAMUYECKUE TTApaMeTPbl O0BEKTA YIPABICHUS.
JUHHAMHTCCKON 3. Harb onpenenenne Koo.
6xapaKTepHchH 4. Jlate onpenenenue To.
OPBCKTA YHPABICHIA | o JlaTtb onpenenenue 3.
1. Yro Takoe mepexoHbIN mporecc?
TepexoHbIi mporece 2. Tumbl MepexoIHBIX MPOIECCOB B CHCTEME YIIPABICHUS ?
B CHCTEME YHABJICHNS 3. Tlepeuncnute mokazaTenu KayecTBa MEPEXOAHBIX HpOLECCOB.
4. B xakoM pekuMe yIpaBJIeHHs CHUMAIOT NIEPEXO/IHbIN npoiecc?
5. Hazosure HacTpoeunsie mapametpsl [1M-perynsropa.

IIpumep BapraHTa KOHTPOJBLHOM padoThl Nel

1. HapucoBath cxemy aBTOMAaTH3alldy Il CTAOWIM3alMKA MaBJICHUS. (TI0700paTh JaTYMK
JABJICHHSI, BTOPUYHBIN TPHOOp, PETYNATOp M T.I. OOBSICHUTH HAa3HAYCHHUE BCEX DJICMCHTOB

CHUCTEMBI).




2. HapucoBaTh KpUBYIO pasroHa Mmiis 200
00BeKTa, 00J1a1aI0IIETO CIIETYIOIIUMH
napamerpamu .= 5 ¢, To = 25 ¢, u3MeHeHue e
BxoxHoro Bo3nercteua ot 30 mo 20 % xoma 120
Bara HMM. Craruueckas XapaKTepHCTHKA 3
o0bekTa umeeT cienyronuii Bua. OnpenennuTsb ° a
Ko6.

40
0

0 20 40 60 80 100
% xoga eana UM
3. I/IHTeraHBHLIﬁ 3aKOH PETYJIMPOBAHUA. Hamnmcats 3daKOH, HApUCOBATb KPUBYIO pa3roOHa.
Kakue curnanel MMOAAar0TCA Ha BXOJ PETYJIATOpA, UTO ABJIACTCA BBIXOAHBIM CHIHAJIOM. O06macTe
IIPUMCHCHUA.

IIpuMep BapraHTOB KOHTPOJILHON padoThl Ne2

Onpenenutb, rofeH npubop Kk paboTe WiIM HET, OH paboTaeT Ha Juamna3oHe X, XH
(ykazanusbl B Tabnuie). Otyer aeneHuii no npudopy, npousBoautbes yepes 10, Haunnas ¢ Xu, 10
Xg. Kntacc Tounoctu npu6opa B Tabauue. i nosnyueHus pe3ysibraTa OnpeaesnTh: aOCONOTHYIO,
OTHOCHUTEIIbHYIO U TIPHBEJIECHHYIO MOTrpemHocTH. [oCTpOUTh 3aBHUCUMOCTB ISl OTIpENeICeHUs
BapualuKi. OKCIIEPUMEHTAIbHbIE IOBEpSAE€Mble TOYKM HA3HAYUTh CAMOCTOSITENIBHO  TaKuM
00pa3oM, 4TOOBI B BBIBOJIE 3HAUMIIOCK: MPHOOP COOTBETCTBYET KJIACCY TOYHOCTH.

Ba Kiacc

pHAHT H B TOYHOCTH

1 0,5
10| O

2 1,0
201 O

3 15
0

4 2

0 0

5 0,5
0 0

IIpumep BapuaHTOB HHAUBHUAYAJIBHBIX 32JaHUH

3ananme 1. Pacuer Kk03(p(UIIMEHTOB CTAaTHUYECKOW XapaKTEPUCTUKU OOBEKTa YIpaBICHUS
METOJIOM HAaUMEHBIINX KBaApaToB. Y(X)=a-+bX - ypaBHEHHE JTMHUHU PETPECCHUMU.

Cucrema ypaBHEHU# 17151 pacueTa K03 (UIIMEHTOB YPAaBHEHHS JTMHUU PErPECCHH:

n n
ZYi :na+bzxi

i—1 i=1
n n n

2 VX =ay X; +by Xi2
i—1 i—1 i—1

[Toctpouts rpaduk CTATHUECKONW XapaKTEpPUCTUKH, TA€ TOYKAMHU IOKa3aTh
SKCTIEPUMEHTAIbHBIC 3HAUCHHUS, & TMHUEH — PACUETHYIO JIMHUIO PErPECCUHU.
DKCrepUMEHTAIbHbIE TAHHBIC

X.ITa OKCII.
TOYKH, MM

8,0 4,83
8,7 4,12
9,2 3,45
95 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

3aganue 2. OnpeneneHue JUHAMUYECKHUX ITapaMeTPOB 00bEKTA YIPaBJIEHUS 110 KPUBOM pa3roHa.
Bapuantsl 3aganuii:

—
300 e

200 ]

100 e

0

[laBneHue, H/M"2

0 10 20 30 40 50 60 70
Bpemsa, c

0,1
0,075
0,05
0,025 -

o-/

0 04 08 1,2 1,6 2 2.4
Bpewmsa, c

Pacxog, m"3/c

3aganue 3. Hanucatp pedepar Ha 3aJaHHYIO TEMY, UCHOJb3Ys pa3iHMYHble UCTOYHUKHU
uHpOpMaLUY.
Ilpumepvr mem pepepamos

1. H3smeputenbHble HHPOPMALMOHHBIE CUCTEMBI

2. Croco0sbI peacTaBiIeHUsT HHPOPMALIUU

3. KomnbroTepHble TEXHOIOTHH, UCIIONB3YEeMbIE ITPU MOUCKE HHPOPMALIUU

4. HudopmanmoHHbIE TEXHOJIOTHH, UCIIOJIb3yEeMbIe ITPH MOUCKEe NHPOPMAITTH

5. Metoauku noucka u 00pabOTKU HHPOPMALIUHN U3  Pa3TUYHBIX UCTOUHUKOB

6. IlpencraBnenue uapopmaiu B TpedyemMom dopmare

7. Ananu3 uHGOpPMaLUU U3 Pa3IMYHBIX HCTOYHUKOB

8. CeTteBble TEXHOIOTHH ITPU cOOpe HHPOPMAITUU

9. Vmnpasnenue npoueccoM HarpeBa metamia B AIIK ¢ yueTom Tekymiero remmnepaTypHOro
COCTOSIHUSI METaJlIa.

10. ABTomaTH3anus mpolecca BaKyyMHPOBAHUS CTalld B YCTAHOBKE IMOPLUOHHOIO THIIA,
0COOEHHOCTH Tpoliecca.

11. YopaBrnenue mponeccoM JTO3UPOBAHMS  CHIIYYMX [IMXTOBBIX MAaTE€pHajOB MpHU
COCTAaBJICHUU IIUXTHI JIsl arJloMepaluu.

12. ®ynknuoHanpHas  cXeMa  Ipolecca BaKyyMHpPOBaHHMS  CTald B YCTaHOBKE

HUPKYISIUOHHOT0 TUIa. Oco0eHHOCTH PabOThl OTJEIBHBIX KOHTYPOB YIIPABIICHUS.



13. Ontumusanus paboThl yCTAHOBKU ITUPKYISIIMOHHOTO THIA ITyTEM YIIPABICHUS PACX0JIOM
TPAHCTIOPTUPYIOLIETO ra3a ¢ LeNbl0 00eCneuYeHNns MaKCUMAaJIbHOM MPOU3BOAUTEILHOCTH
YCTaHOBKH.

14. OcobGenHocTr pabOThl KOHTYPOB PETYJIMPOBAHMS YPOBHS METalllla B KPHCTAILIU3ATOPE
MHJI3 u TennoBoro pexnuMa KpucTauIn3aTopa.

ABTOMAaTH3aIMsl TEIJIOBOTO M TEXHOJOTHYECKOTO peXMma paziuBku ctamu Ha MHJI3.
@DyHKIIMOHAIbHAS CXeMa U 0COOEHHOCTH pabOThl KOHTYPOB YIPaBIICHUS

BOnpOCbl Ha zadyem no ()MCL[UI’ZJZMH@

asrONOE

1S

© oo~

11.

12.
13.
14.

15.
16.
17.
18.

Nudopmarnus. Onpenenenne. CurHaibl U TaHHBIC,

NudopmaTuka u KHOSpHETUKA OTPECIICHUS U 00J1aCTh ACSITEIbHOCTH;

[TpenMeT MHPOPMATHKU U OCHOBHBIE HAPABICHUS Pa3BUTHS;

YrpaBiieHre U aBTOMaTU3UPOBaHHAS HH(DOPMAIIMOHHAS CUCTEMA, BUBI TAKUX CUCTEM;
YpoBHM  aBTOMATH3UPOBAHHOW  HMH(GOPMAIIMOHHOW CHCTEMBlI  IPOMBIIIICHHOTO
MIPEIPUSTHS;

NudopmarmonHsie TeXHOJIOTHH cOOpa M 0OpaOOTKM TMEPBHYHON TEXHOJOTHUECKOU
unpopmanuu, ACY, ACYTII, ¢y ACYTII,

TpaauIMOHHBIN U CTPYKTYPHUPOBAHHBIN (CUCTEMHBIN) moaxo 1 kK moctpoenuto AYCTII;
[IpoGnema pacnpeneneHHOTro coopa JaHHBIX;

[TpombIlIIeHHBIE CETH, TPUYUHBI UX BOSHUKHOBEHUS U CTAHAAPTHI;

. OTKpBITBIG " 3aKPBITHIC CUCTCMBI, OTKPBITHIC MAaruCTpaJbHO-MOAYJIbHBIC CUCTCMbI U UX

CTPYKTYypa,

Vopasnsomas OBM, ocoO0eHHOCTH HCIIONB30BaHUA M OTIUYUSA OT IE€PCOHAIBHBIX
OBM;

UT nepenaun nanueix, cereBbie TexHonoruu; UT xpanenus nanueix, CYB]l, OCHOBBHI;
Yucnoas, HeuucioBasi 00paboTKa JaHHBIX, paboTa B peKUME peaJbHOr0 BPEMEHHU;

UT ob6pabotku TexctoBoit mHpopmanuu, UT obpabotkn mHDOpMaruu TaOIMIHOTO
TUMAa (TEeKCTOBbIE U TAOIUYHBIE TPOIIECCOPHI);

Koprioparusabie HH)OPMAIIMOHHBIE CUCTEMBI, 00JIACTh IPUMEHEHUS ¥ UCIIOJIb30BAHUS;
OCHOBHbIE IPUHILIMIBI U MTOJIOKEHUS MeTogosoru MRP;

OCHOBHBIE IPUHIIMIIBI U TIOJIOKEHUST MeTogoiorun MRP 11;

OcHoBHbIE TpUHIMIBI U TTooxkeHus: Metogosioru ERP u ERP 1I;

19. Menxkue (n0kanbHbIe), cpeanne U kpynHaeie KUC;
@®uHaHCOBO-yNpaBIeHYECKHE U MPOU3BOACTBEHHbIE KOPIOPATUBHBIE CUCTEMBI



Ipuioxenune 2

OueHo4YHbIE CpeacTBA IJIs MPOBeIeHHs IPOMEKYTOYHOM aTTecTaluu
a) [lnanupyemble pe3yJbTaTbl 00y4eHHsI M OLlEHOYHbIE CPeACTBA 1JIsl IPOBeAeHUs] TPOMeKYTOYHOM aTTeCcTAlluM:

CtpyKTypHBII
ANIEMEHT

KOMIICTCHIIHN

[Tnanupyemsble pe3yabTaThl 00ydeHHs

OneHoyHbIE CpelICTBA

ITK-1: ctoCOOHOCTBIO K aHAJIM3Y U CUHTE3Y

3HaTh OCHOBBI nH(popMaTH3aIIN Ha|— IlepeueHs BompocoB
METAJTyprUYeCKUX NPEANpUATUsAX; OCHOBBI | — Hudopmanus. Onpenenenue. CUrHaibl U JaHHBIE.
MIOCTPOECHUE — CpoticTBa HHPOPMAIIMH U UX OCOOCHHOCTH.
UH(POPMALMOHHO-aBTOMAaTH3UPOBAHHBIX — Omnepauuu ¢ JaHHBIMU U UX OIUCAHHUE.
CHUCTEM;  OCHOBBI  (DYyHKUMOHHPOBaHWSA | — MH(popMaThKa U KHOEPHETUKA OTIPEIETICHHS M 00JIACTh JESTEBHOCTH.
KOPIOPATHBHBIX MH()OPMALMOHHBIX CHCTEM | — [IpenMeT nHPpOPMATHKN U OCHOBHBIE HAITIPABIICHUS Pa3BUTHSL.
yIpaBJICHHUS. — VYmpasneHue 1 aBTOMaTU3UPOBaHHAS HH()OPMAIIMOHHASI CHCTEMA, BUIBI TAKUX CUCTEM.
— UT xpanenus nansbix, CYB/l, ocHOBBI.
— IlpaBuna mMOATOTOBKH anpHOpHOW WH(POPMALMHM Ui OPraHU3ALMH CTPYKTYpbl Oa3bl
JAHHBIX TEXHOJOTMYECKOTO Tporiecca (PeKnMOB).
— Pensmmonnas Mojens mocTpoeHust 0a3bl JaHHBIX.
YmMetb HCII0JIb30BaTh MH(POPMAaIMOHHbIE Jlabopamopnuie 3anamus:
TEXHOJIOTMH  DJIEKTPOHHBIX Tabmuu, 0a3|— Cosganue CTPYKTYypbl 0as3bl JaHHBIX JUIS TEXHOJOIMYECKHX DEKMMOB COPTOBOMU
JaHHBIX, & TaKXe MPOrpaMMUpOBaHHEC Ui | mpokaTku. Co3qaHue CTPYKTYphl 0a3bl JAHHBIX JUIsl TEXHOJIOTHYECKUX PEKUMOB JIMCTOBOM
pEeLIeHUs] MHKEHEPHBIX 3a]1a4 MIPOKATKH.
— 3anonHeHue 0a3bl JAHHBIX JUISI TEXHOJIOTUYECKUX DPEKUMOB COPTOBOW IMPOKATKH.
3anonaHeHne 0a3bl TaHHBIX JJI1 TEXHOJIOTMYECKUX PEKMMOB JIMCTOBOM MPOKATKH.
Bnanerts OcHoBamMy HWH(OPMAITMOHHBIX TEXHOJIOTHH 3adanua Ha pewienue 3a0ay u3 NPoeccUOHANbHOU o0OaACMU, KOMNJIEKCHblE

JUIi  pelIeHus WHKEHEPHBIX 3a7ad B
METAJUIYPTHUA C TIOMOIIBIO 3JIEKTPOHHBIX
tabnui (Hanpumep, MS Excel), ¢ nomorsro
NpUMEHEHHs TEXHOJIOTMH 0a3  JaHHBIX
(nampumep, MS Access), ¢ mnoMoUIbIO
UCTIOIB30BaHUS Cpell TPOTPaMMHUPOBAHUS
(manpumep, MS VBA unu Delphi).

3a0anus:
—  CropoexTupoBaTh CTPYKTYPY HH(GOPMAIIMOHHOM CUCTEMBI JIJIS 3aBOJIA 110 TTPOU3BOJICTBY
MPOAYKLUH (110 BApUAHTaM).




0) Ilopsimox nmpoBeneHMsI MPOMEKYTOYHON ATTECTALMH, TOKA3ATEJH U KPUTEPUU OLlICHUBAHUSA:

Jis monmydeHus: OMycKa K 9K3aMeHy 10 OOy4aroIIMiCs JOJDKeH 3allUTHTh JIa0opaTopHble padOThl M YCIEHIHO HAKMCaTh KOHTPOJIbHYIO padoTy,
00Ja1aTh 3HaHUSMU IO BCEM BOIIPOCAM K 3a4eTy.

Kpurepuu ouenku:

s monmydeHust OLEeHKU

— «3a4TeHO0)» — 00 yJarOIHUICs TOIHKEH IMOKa3aTh 3HAaHHUS HE TOJIBKO Ha YPOBHE BOCIIPOU3BEICHUS U O0BSICHEHHS HH(POPMAIINY, HO U UHTEIJICKTYaIbHbIC
HABBIKHU pelIeHHs MpoOIeM U 3a/1a4, HAXOKACHHS YHUKAIbHBIX OTBETOB K MPoOIeMaM, OIEHKU U BBIHECEHUSI KPUTHUECKUX CYXKICHUM;
— «He 324YTeHO0» — 00yUaIoIIMICs He MOKET MOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOM3BENICHUS U 00BSICHEHUS! HH(OPMAIINH, HE MOKET ITOKa3aTh

HUHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTBIX 3a1a1.



