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JIucT akTyajau3auuu padodeid mporpaMmMbl

Pabouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2025 - 2026
y4eOHOM roly Ha 3aceJaHuu Kageapbl ABTOMATU3UPOBAHHBIX CUCTEM YIIPABIICHUS
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3aB. kadeapoii C.M.KHz[peeB
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1 lesu ocBOeHM S M CIANJIMHBI (MOTYJIA)
3HAKOMCTBO C MPUMEHSEMBIMUA TEXHOJOTUSMHU TOOBIYU U OOOTAIIEHUSI PY/bI, pabOTOM
000py1I0BaHUS ¥ CTPYKTYPOU TOPHO-000TraTUTEILHOTO KOMOWHATA

2 MecTo qucHUIUIMHBI (MOYJIf1) B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl

JuctumuimHa TeXHOIOTHUECKUe MPOIecChl TOPHO-000TaTUTEILHOIO KOMOMHATA BXOIUT
B yacTb Yy4eOHOro IaHa QOpPMHUPYEMYIO Y4YaCTHHKaMU 0Opa30BaTENIbHBIX OTHOILEHHM
00pa30BaTebHOI IPOrPaMMBI.

Jns  W3yd4eHus  JUCLUIUIMHBL  HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUs),
chOpMHUPOBAHHBIE B PE3yJIbTATE U3YUCHUS JUCUUIUINH/ IPAKTHK:

WHpopmanoHHbIE IPOLIECCH B CUCTEMAX YIIPABICHUSI IPEANIPUITHEM

OCHOBBI aBTOMAaTHKH U BEIYUCITUTEILHON TEXHUKU

3HaHus (YMEHMs, BIaJIeHHs ), IOJYUYEeHHbIE NIPU U3YYEHUU JAHHOW TUCLHMIUIMHBEI OyIyT
HEOOXOIUMBI [T U3YYCHUS JUCIUTUINH/TPAKTHK:

MaremaTrnueckoe MOJAEIMPOBAHUE

OCHOBBI IPOrPaMMHPOBAHHUS TEXHOJIOTUYECKUX KOHTPOJIJIEPOB

[IpoexktupoBanue SCADA cucremsl

DCKU3HOE MPOCKTHPOBAHIE ABTOMATU3UPOBAHHBIX CHCTEM YIIPABIICHHS

[Tpon3BoaCTBEHHAS — IPEAIUIUIOMHAS TPAKTHKA

3 Komnerenunum odyuyawierocsi, GopmMupyemMmbie B pe3yJibTaTe 0CBOCHHUS

AUCHUILTHHBI (MOAYJIfA) M IVIAHUPYEMbIe Pe3YJIbTAThI 00yUeHH s

B pesynaprare ocBoeHuMs AUCUMILIUHBI (Moaynsi) «TeXHOIOTMYECKHE MPOLIECCHI
TOPHO-O00OTAaTUTEILHOTO KOMOMHAaTa» OOy4YaloIIMiiCsS JOJDKEH 00JagaTh  CIeAYIOIIMMHU
KOMIETEHITHSIMHU:

KOI[ HHIUKaATOpa I/IHI[I/IKaTOp JOCTHIKXCHHA KOMIICTCHIIMH

[IK-1 CrnocoOHOCTh K aHanu3y MpoOJeMHON CUTyalluu, pa3padoTKe TPeOOBaHHI K CHUCTEME,
MOCTaHOBKE IeJei co3daHus, pa3pabOTKe KOHIICTIIMKM M TEXHUYECKOTO 3aJaHus Ha CO3JaHHe
MMPUITOKCHUA, NPEACTABIICHUSA KOHICIIIHWN, TCXHUYCCKOT'O 3aJIaHUs Ha IPHUIJIOKCHHUE U N3MEHEeHNHU
B HUX 3aWHTEPECOBAHHBIM JIUIIAM

IK-1.1 AHanu3upyeT TpeOoBaHM K pa3pab0oTKe NPUI0KEHUN B 0a3aM JaHHBIX

IIK-1.2 OneHuBaeT KavyecTBO pPa3pabOTKM TEXHUYECKHX crenupukanuidi Ha
pa3pabaTbIBaEMOE NPHUI0KEHNE

ITK-1.3 O1eHrBaeT Ka4eCTBO MPOEKTa Ha Pa3pabOTKy MPHIOKEHHS U 0a3 JTaHHbBIX




4. CTpyKTYypa, 00b€EM H COEPKAHUE TUCITUIIHHBI (MOXYJIs1)
OO0mast TpyJ0EMKOCTh JUCHUIUIMHBI COCTaBIIAECT 2 3a4€THBIX €IMHMI] 72 aKaJl. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora— 51 akaj. 4acos:
—ayautopHas — 36 akal. 4acoB;

— BHeayIuTopHas — 15 akaj. 4acos;

— camocTosTeNnbHas pabota— 21 akaj. 4acos;

— B (hopMe IpaKkTHIeCcKoi moAroToBkyu — () akai. yac;

dDopMa aTTCCTalluH - 3a4CT

AynutopHas s e
o | KonTakTHas pabora E 5 dopma TeKyLIEro
=
g B aKaJl. yacax (2] Bun KOHTPOJIS
Paznen/ rema 3 (B axaz. uacax) == o p Kox
S 3 ©| caMOCTOSTENbHOH | ycneBaeMoCTH U
JUCLUTUTAHBI 5] <P . | KomnereHuHun
@) g 5 paboThI MIPOMEKYTOUHOMH
Tlex. 71a0. | mpakr. R aTTeCTALHH
3aH. 3aH. | O &
1. Crpykrypa ©  TpOIECCHI
00oratuTenbHOM habpuku
CamocTosiTenbHOe
n3ydyeHue yaeOHon
U Hay4HOU
JIUTEPATYPHI. .
HI:) uc}llcp Y CTHBIH 0npoc 1Mo
. JICKIIMOHHOM
11 TloGbiua " JIONIOJTHATEILHOM MaTeuI/IaJI I/Ir)llo IK-1.1,
T.chno THPOBKA bl 3 2 4 uicopMaIH B EeMaﬁ MIK-1.2,
P pTHp Py SJIEKTPOHHBIX [K-1.3
MIPaKTHYECKUX
cpelncTBax.
pabot
ITonroroBka
oTyera 1o
MPaKTHYECKOU
pabore.
3
CamocTosiTensHOe
n3ydyeHue yaeOHou
U Hay4HOU
JIUTEPATYyPHI. .
Hrc))nc}rlcp YcTHBIN onpoc 1o
N JICKIITMOHHOM
1.2 Hpobnenue u AIOTIOJIHHUTETLHOM MaTeuHan I/Ir}llo TK-1.1,
H;’;MCJ‘IB‘{CHﬁe bl 3 3 urcopMaIH B Eemaz/[ MIK-1.2,
Py 3JEKTPOHHBIX IK-1.3
MIPaKTHYECKUX
cpelncTBax.
pabor.
Iloaroroska
oTyera 1o
MPaKTHYECKOU
pabore




CamocrosTenbHOE
H3ydeHHe yueOHOU

U Hay4HOH
JUTEPATYPBHI. .
pParyp VYcTHBIH ompoc 1o
Mok JIEKITMOHHOM
1.3 OO6oramenue u JIOTIOJTHUTEIIBHOM y IIK-1.1,
MaTepHuaiy 1 1o
OpuKeTHpOBaHHE 4 4 6 HHOPMAIIH B TeMan [K-1.2,
KOHIIEHTpaTa 3JIEKTPOHHBIX [K-1.3
MIPAKTUYECKUX
cpelcTBax.
paboT.
IToxroroBska
oTyera 1o
TIPaKTHIECKOI
pabote
Uroro mo paznemy 10 9 11
2. OU3UKO-XMHUYECKHE
IpoLecChl 00OTAICHUST MEIHOM
pY.Ibl
CamocrosTensHOe
H3ydeHHe yueOHOU
1 Hay4YHOH
JUTEPATYPHI. .
paryp YcTHBIH onpoc 1o
Mok JIEKITMOHHOM
2.1 Knaccudukanus JOIOIHUATEILHOMN Y IIK-1.1,
MaTepHay 1 1o
MEHBIX pya o 4 5 6 HHOPMaINH B TeMaM MK-1.2,
XUMHIECKOMY COCTCaBY SJIEKTPOHHBIX [K-1.3
MPaKTHYECKUX
CpPEe/CTBaX.
pabor.
IToaroroska
oTyera 1o
MPaKTHYECKOU
pabore
CamocTosiTenbHOe
n3ydyeHue yaeOHon
U Hay4HOU
JUTEPATYPHI. .
patyb YceTHbIH onpoc 1o
[ouck
N JIEKITHOHHOMY
2.2  Du3UKO-XUMHUUYECKHUE JIOTIOJTHUTEJIbHON
IpoLecchl IPH 000TaIleHUU 4 4 4 uHpopmaruu B MaTeprary 1o 1K-1.2,
p P P TeMaMm IK-1.3
PYZ pa3HOro cocraBa 3JIEKTPOHHBIX
MPaKTHYECKUX
CpPEeACTBaxX.
pabor.
ITogroroBka
oTyera 1o
MPaKTHYECKOU
pabore
HWroro no pazneny 8 9 10
Hroro 3a cemectp 18 18 21 3auéT
Hroro o pucnuiuimmue 18 18 21 3a4er




5 O0pa3oBaTte/ibHbIE TEXHOJIOTUH

Jis  peanm3anuu  MPEAyCMOTPEHHBIX BUIOB y4eOHOH paboThl B KauyecTBE
00pa3oBaTeNbHbIX TEXHOJOTUI B MPENOoJIaBaHUU JUCHUIUIMHBI « T€XHOIOrHYecKHue MpOIecChl
TOPHO-000TaTUTEILHOT0 KOMOMHATA UCTIOIB3YIOTCS:

Tpaguiuonnsie oOpa3oBaTeIbHbIe TEXHOJIOTUU — MH(POPMAIIMOHHAS JIEKLIUS (BBOJHYIO
JIEKLUIO, TI€ AAET NIEPBOE MPECTABICHUE O IIPEIMETE U 3HAKOMCTBO CTY/IEHTOB C Ha3HAUEHUEM U
3aJjauaMy Kypca); JEKIUH — KOHCYJbTAllH, W3JI0’KEHUE HOBOIO MaTepuaia COMpPOBOXKIACTCS
MOCTAaHOBKOM BOMPOCOB U JUCKYCCHEH B IMOMCKAX OTBETOB HA 3TH BOMNPOCHI; MPAKTHUYECKUE
paboTHI.

Texnonoruu npoGieMHOro oOyudeHHs] — MPOOJIEMHBIE JIEKIIUU SIBISIETCS Pe3yJIbTaTOM
YCBOEHHUS MOJTYyYEeHHOU HHPOPMAIIIK TOCPEACTBOM ITOCTAHOBKH ITPOOJIEMHOT0 BOIIPOCA U IMOUCKA
MyTell €ro peIIeHUs; MPAKTHUYECKUE 3aHATHS C HCIOJIb30BAHMEM IMPOOJIIEMHOIO0 OO0yuYeHHue,
KOTOpO€ 3aKJIF0YAeTCs] B CTUMYJIHMPOBAHUM CTYJEHTOB K CAMOCTOSATEIBHON «IOOBIUE» 3HAHUM,
HEOOXOAMMBIX Il pEUICHUsT KOHKpPETHOW mpoOsiembl. [IpakTuyeckoe 3aHsATHE Ha OCHOBE
Kelic-MeToJ1a — 00ydeHrne B KOHTEKCTE MOACTUPYEMON CUTYalluu, BOCIPOU3BOSINIEH peanbHbIe
YCJIOBHSI HAYYHOM, TPOU3BOACTBEHHOM, OOIIECTBEHHOM JeATebHOCTH. O0ydarommecs T0KHbBI
MIPOAHAIU3UPOBATH CUTYAIINIO, Pa300paThCs B CyTU MPoOIeM, IPEUIOKUTh BO3MOKHBIE PELICHUS
Y BBEIOpATh JTydIliee U3 HUX.

Texnomoruu mnpoexkTHOro oOydeHHs — opraHuzanus o0pa3zoBaTENbHOTO Ipoliecca B
COOTBETCTBUHU C aJTOPUTMOM IIOATAIMHOIO PEIIECHUs MPOOJEMHON 3aJauyd WM BBITOJTHEHHS
yueOHoro 3ananusi. CTyJEHTbl B COCTaBe I'PYIIbI BBIMOIHIIOT MCCIEA0BATENbCKUI MPOEKT, B
KOTOPOM TMPOU3BOJAT HAYYHBIE HCCJICIOBAHUS MO 3aJaHHONW TEME B paMKax H3y4yaeMbIX B
TUCIUILIMHE. Pe3ynbTaThl HCcneq0BaHUS MPEACTABISIOT B (hOpME YCTHOTO JOKIJIAa.

NudopManinoHHO-KOMMYHUKAIIMOHHBIE  00pa30BaTeIbHBIE TEXHOJOTUH — B  XOJE
MPOBEACHUS JIEKIIMOHHBIX 3aHATHI MPEAyCMaTpUBAETCS HCIOJIB30BAaHUE SIEKTPOHHOTO
JIEMOHCTPALIMOHHOT0 Marepuaia (JeKUUU-BU3yalln3alln), Ucronb3oBanue HTEepHET pecypcoB
TSI TPOMEXKYTOUHBIX aTTECTAIIUH U MPOBEPKU OCTATOUHBIX 3HAHUM

JIeKIMOHHBIN MaTepuan 3aKperuisieTcss B XOJle MPaKTUYeCKHX paboT, Ha KOTOPBIX
BBITIOJIHSIFOTCSI TPYTIIIOBBIE UM UHMBHU Iy aIbHBIC 3a]JaHUS 110 IPOMICHHON TEME.

CaMocTtosiTenbHast paboTa CTUMYJIHUPYET CTYJICHTOB K CAMOCTOATEIHHON MPOpabdoOTKe B
IIPOLIECCE BBIMOIHEHUSI KOHTPOJIBHBIX PadoT, a TAK)Ke B MPOIECCE MOATOTOBKHU K YCTHOMY OIIPOCY,
TECTUPOBAHUIO U UTOTOBOM aTTECTAIlUU.

B xose nmpoBeaeHMs TEKIIMOHHBIX 3aHATUM MPETyCMaTPUBACTCS:

- HUCIOJIb30BaHUE 3JIEKTPOHHOIO JAEMOHCTPAMOHHOTO MaTepHualia MO COBPEMEHHOM
WU3MEPUTEIIEHON TEXHUKE;

- IICTIOJIh30BaHUE DJIEKTPOHHBIX YIYEOHUKOB 10 OTJEIBHBIM TEMaM 3aHSATHH;

- aKTUBHBIE M HMHTEPAKTHBHBIC (POPMBI OOyUEHHs: BapHATHBHBIN OIPOC, TUCKYCCHH,
YCTHBIM ONpPOC, TECTOBBIM ONPOC, WHIMBHUAYAIbHBIM JOKIAA MO pe3yibTaTaM BBINOIHEHUS
MPAKTUYECKON paboThI U T. 1.

6 YueOHo-MeTOAUYECKOE 00ecieueHre CAMOCTOSITeIbHO PadoThl 00y4alOIIUXCSH
[IpencraBieHo B IpUIOKEHUH 1.

7 OueHOYHBbIE CPeCTBA IS POBeIeHUs POMEKYTOUYHOM aTTecCTAlUN
[IpencraBieHsl B MPUIOKEHUH 2.

8 YueOHO-MeTOAMUYECKOE M MH(OPMAIITMOHHOE O0ecTeYeHre U CHUNIMHBI (MO1YJIs)

a) OcHOBHas JIMTEpaTypa:

1. TopsiueB, b. E. JloObiua, moaroroBka M OOOTAIICHUE CHIPhSl IBETHBIX METAJIOB :
yuebnuk / b. E. T'opsiueB, A. A. HukonaeB. — Mocksa : MUCHUC, 2021. — 368 c. — ISBN
978-5-907227-66-8. — TekcT : 31eKTpOHHBIN // JIaHb : 2IEKTPOHHO-OMOINOTEUHAS CUCTEMA.



— URL: https://e.lanbook.com/book/238346 (nara obpamenus: 13.09.2024). — Pexum nocrtymna:
JUIs1 aBTOPU3. ITOJIb30BATEIICH.

0) lono/IHUTeIbHAS JIUTEpPaTypa:

1. Ilapcynkun, b. H. ABromaTu3anusi TEXHOJIOTMYECKUX IPOLIECCOB U INPOU3BOJCTB B
Metautyprun: yueoHoe rmocoodue / b. H. [Tapcynkun, C. M. Auapees, E. C. Psa6uukoBa ; moxa pe.
b. H. Ilapcynkuna ; MI'TY, [kad. [TIKuCV]. - Maraurtoropck, 2011. - 151 c. : mi., Tadn. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3370 (mata obpamenus: 14.01.2024). -
MakpooObeKT. - TekcT: 37eKTpOHHBIN. - FIMeeTcs nedaTHbIi aHasor.

2. Ilapcynkun b. H. Hcnonb3oBaHue 3KCHEPUMEHTAIBHO-CTATUCTUYECKUX METOIOB
MOJICIIMPOBAHUS JJIsl yIIPABICHUS TEXHOJOTHUECKUMH Tpolueccamu : yuyeOHoe mocobue / b. H.
[Tapcynkun, C. M. Auapees, E. C. Pga6uukosa ; MI'TY. - Marautoropck, 2012. - 177 c. : un.,
rpad., cxembl, Tabn. - URL: https://host.megaprolib.net/MP0109/Download/MObject/3485. -
ISBN 978-5-9967-0292-3. - Tekct : HemocpencTBeHHBIH. (mara oOpamenusi: 14.01.2024). -
Makpoo06bekT. - Teker : anekTpoHHbIH. - [SBN 978-5-9967-0292-3. - IMeeTcs ne4aTHbIN aHATIOT

3. Tpycos, A. H. ABToMaTu3amust TEXHOJIOTHYECKUX MTPOLIECCOB U MMPOU3BOJICTB : yueOHOe
nocobue / A. H. TpycoB. — Kemeposo : Ky3I'TY umenu T.®. ['opbauesa, 2017. — 186 c. — ISBN
978-5-906969-39-2. — TekcT : 351eKTpOHHBIH // JIaHb : 3JIeKTPOHHO-OMOIMOTEeYHasT CUCTEMa. —
URL: https://e.lanbook.com/book/105407 (nata oopamenus: 20.01.2024).

B) MeToanuyeckne yKa3aHus:

1. Huxonaes, A. A. JIoOblua, MOArOTOBKAa M 0OOOTAIll€HUE CBIPbSI LIBETHBIX METAJIOB :
yueOnoe mocobue / A. A. HukomaeB. — Mocksa : MUCUC, 2013. — 53 c.— Tekcr:
AIIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-ONOIMOTEeYHAs cucTema. — URL:
https://e.lanbook.com/book/47431 (mata oOpamenus: 13.09.2024). — Pexum noctyma: st
aBTOPH3. TOJIb30BATEIIEH.

r) [Iporpammuoe odecnieuenne u UHTepHer-pecypcebi:

IIporpammHuoe obecnieuenue

Haumenosanue 11O Ne oroBopa Cpok neicTBus TULEH3UN
MS Office 2007 |y, 135 117.09.2007 GeccpouHo
Professional

77ip ¢B0001HO pacnpocTpansgemoe 110 0eCcCpoOYHO

Scilab Computation

Engine cB00O0HO pacmpocTpansemoe [10 0eccpouHo
Bpaysep Yandex |cBoOoaHO pactpocTpansemoe 110 OECCPOUHO

IIpodeccnonanbHble 6a3bl JAHHBIX M HH(POPMAaIHOHHBIE CIPABOYHBIE CHCTEMbI

HazBanwue xypca Ccpuika
Hanuonanenas MH(POPMALMOHHO-aHAINTHYECKAs URL:
cucreMa — Pocculickuil HHAEKC Hay4YHOrO0 LIUTUPOBAHUS i

(PUHLD) https://elibrary.ru/project_risc.asp

[TouckoBas cuctema Akagemust Google (Google Scholar) [URL: https://scholar.google.ru/




OnexkTpoHHbIe pecypcebl Oubmuoreku MI'TY um.
I".1. HocoBa
9 MartepuajJbHO-TEXHHYECKoOe 00ecreyeHue JTUCIUTITINHBI (MOIYJIs1)

https://host.megaprolib.net/MP0109/Web

MatepuanbHO-TEXHUYECKOE 00ecieueHre JUCIUILTUHBI BKIIOYAET:

Y4eOHble ayAUTOPUU IS NIPOBEICHUS 3aHATUN JIEKIIMOHHOTO THUIA: MYJIbTUMEIUITHbIC
CpeICTBA XpaHEHUs, Iepelau U npeacTaBieHus napopmanuu (ayn. 448, 437).

VY4eOHble ayAUTOpPUM ISl CAMOCTOSITEILHOM paboThl OOYYarOMIMXCS: MEePCOHATbHbIC
kommbioTepsl ¢ makeroM MS Office, Bbixomom B MHTEpHET M € JOCTYNIOM B 3JIEKTPOHHYIO
nH(pOpMaIMOHHO-00pa30BaTENBHYIO CPEAY YHUBEpcUTEeTA (ay 1. 448).

VYyebHble ayauTOpUM JJis TPYNMHOBBIX U MHAUBUAYAJbHBIX KOHCYJbTALUM, TEKYIIETO
KOHTPOJISI U IPOMEKYTOUHBIX KOHCYJIbTAIMI: JOCKA, MyJIbTUMEIUUHBIN IPOEKTOpP, IKpaH (aya.
448, 437).

[Tomemenne [Isi XpaHeHUss U NPOPUIAKTHUECKOTO OOCITY)KUBaHHUS y4eOHOIO
000pyIOBaHUS: CTEJUIAXKH VISl XpAaHEHUSI y4eOHO-METOUYECKUN TOKyMeHTauuu (ayz. 447a).

VYyeOHast ayautopus IJs IPOBEICHHS MPAKTHUECKUX 3aHATUN: KOMITBIOTEPHBINA KIIacc:
nepcoHaNbHbIe KOMIBIOTEPHl ¢ maketoM MS Office, Beixogom B MHTEpHET M ¢ AOCTYIOM B
AIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeIbHYI0 cpeay YyHUuBepcuteTa (ayn. 448).



Ipuioxkenne 1

YueOHO-MeTOANYECKOE O0ecTieYeHre CAMOCTOSITeIbHOM padoThl 00y4aromuxcs

[To mucruruinae « TexHOIorn4ecKue Mpoecchl FTOPHO-000TaTUTEIFHOTO0 KOMOMHATA)
IpelyCMOTPEHA ayIMTOpHAsl U BHEAYJUTOPHAS CAMOCTOATEIbHAs paboTa 00yydarouXcs.

AyIuTOpHAas CaMOCTOSTeNIbHAS paboTa CTYJCHTOB MPEAIOJIAraeT BHIIOTHEHNE
1abopaTopHbIX PabOT U JOKIIAJl IO MOJYYEHHBIM pe3ysbTaTtaM, a TakKe YCTHBIN 0mpoc o
MOPSJIKE BBIMOJIHEHMSI IPAKTUYECKONW pabOThl, IOJYUYEHHBIM YMEHUSM U HAaBbIKaM.

1. HpI/IMepHBIe BOIIPOCHI JIfA YCTHOT'O OIIPOCA MO BHINMOJHEHHBIM NMNPAKTUYCCKUM

padoram

Tema sabopaTopHoii

Bomnpocs! a1 ycTHOr0 onpoca

padoTbI
1. Kakue pyaonoAaroToBUTENbHbIE IPOLECCH BaM U3BECTHBI?
2. Kakyrwo nomo B CTpYKType 3aTpar oboratuteiabHou (adpuku
COCTaBJISIIOT PYAOINOATOTOBUTEIbHbBIE IIPOLECCHI?
3. KakoBo Ha3HauyeHue nporuecca qpoOiaeHus?
4. Kak MOXHO OLEHUTb KPYHHOCTb €IWHUYHBIX KYCKOB PpYJbI
HenpaBUWIbHON (popmbI?
5. Kak M0HO oxapakTepu30BaTh KPyIHOCTb Pybl?
6. UYTo MOHMMAIOT MOJ CTENEHbIO APOOIeHUs PyAbI?
7. Kakue Tumel OpOoOMIIOK HCHOJB3YIOT HPU JIPOOJIEHUU CHIPbS
LBETHBIX METAJIIOB?
3ydenue NpoLeccoB 8. K kakoMy THITy OTHOCAT IpPOOUIIKY, HCIIONB3YEMYIO B 3TOU
npobienus, pabote? Ha3oBUTE €e JOCTOMHCTBA U HEJOCTATKH.
IPOXOUEHHUS U 9. Kakue pexomMeHIaluu Bbl MOXETE JaTh JUIsl CHMKEHUS 3aTpaT
CHUTOBOT'O aHaJIu3a Ha I[pO6J'IeHI/Ie pyd OBETHBIX METaIoB?
Py B 10. Kak onpenenuTs rpaHyJIOMETPUUECKUN COCTaB ChIPbs IIBETHBIX
METaJuIoB?
11. Kak ucnosp30BaTh CyMMapHYK XapaKTEpUCTHUKY KpPYIHOCTH
PYZIBI A1l CHUKEHUS KaUTaJIbHBIX 3aTpaT Ha ApoOieHue?
12. KakoBO Ha3Ha4Y€HUE MPOIECCa TPOXOYEHUS?
13. I3MeHseTcs In KpYyIHOCTb Py/Abl IPU TPOXOUEHUU?
14. Kak Bbl Mornu Obl OLEHUTh 3(PPEKTUBHOCTH TPOXOUEHUS
MUHE"PaAJIbHOTO ChIPbs?
15. Kakpe TeXHOJIOTHYECKHE IIOKasaTead oOoramieHus BBl
paccuuTaiu B 3Toi pabote?
16. Kakue criocoObl BbI MOXKETE MPEJIOKUTH 711 CHUXKEHUS 3aTpat
Ha TPOXOUYEHUE PYJI IBETHBIX METAJLIIOB?
1. [lo xako#i KpyIMHOCTH U3MEJIbYAIOT PY/Abl IBETHBIX METAJIOB?
M3yueHne mpoueccos 2. Kak onpenenuts coaepxanue kiacca -0,074+0 mwm, -0,044+0
U3MebUeHUS U MM B pyze?
MOKPOTO CUTOBOTO 3. B yewm ornuume npouecca U3MeIbUEHHs PyIbl OT APOOIICHUS?
aHanu3a pybl 4. Kakune menomue Tena NPUMEHSIOT NPU U3MEIbYEHUU PYIbl B
1a—poBOM MEIbHULIE?
5. Kakoif 00beM 3aHUMAIOT MEJTIONINE TeJa B IAPOBOM MeJbHHUIIE?




Tema 1abopaTopHoOi

Bonpocsl 1111 ycTHOro onpoca

padoThI
6. B Kkakux THUHax MeENIbHHUI[ H3MENIbYAIOT PYJbl I[BETHBIX
METaJIoB?
7. Kak Bpems mpeObIBaHUSI PYyJbl B MEJIbHUIIEC BIMSIET Ha BBIXOJ]
BHOBb 00pa3oBaHHOro kijacca -0,074+0 mm?
8. Kak conepkanue TBepIOro B IyJbIIE€ BIUSET HA BHIXOJ BHOBb
o0pa-3oBanHOTO Kiacca -0,074+0 mm?
9. Kaxk kpymHOCTb py/bl, HAapaBIsieMOi Ha U3MEIbUYEHUE, BIUSIET
Ha BBIXOJ BHOBB 00pa3oBaHHOro kiacca -0,074+0 mm?
10. Kak BbI MOKETE OLICHUTbH MPOU3BOJUTEIBHOCTh MEJIHHUILIBI?
11. Kakyto mosiro 3arpaT 3aHUMAIOT IMPOIECChl M3MEIbUYCHUS B
CTPYKType 3aTpaT oboraTutensHoi Gpadpuxu?
12. Ha xakue TEXHHKO-DKOHOMHYECKHE TOKa3aTeln OOOoTalieHus
BIIUSICT BBIXO/ BHOBH 00pPa30BaHHOIO Kj1acca MPU U3MENbYeHUH?
13. Kakne TeXHUYECKHE WM TEXHOJOTHYECKUE PEIICHUS BBI
MOXKETe TPEUIOKHUTh ISl CHIKEHUS KallMTaJbHBIX 3aTpaT Ha
M3MENbYCHHUE PYIbl?
14. Kakue TexHHYECKHE WM TEXHOJOTHYECKHE PpEIICHUS BBI
MOJKETE NMPEAJIOKUTD JJIs1 CHUYKEHUS SKCILTyaTallMOHHbBIX 3aTpat
Ha U3MeNbUeHue pyabl?
15. Onumnre nportokon I[P Bepcum 4, BKiIOYas CTPYKTYpy
3aroJioBKa U aJpecalui.
16. O6bscHUTE PabOTYy MIPOTOKOJIOB TpaHcopTHOro ypoBHS TCP u
UDP, ux Ha3Ha4yeHue 1 (hopMaT 3arojJOBKOB.
1. KakoBa KpynmHOCTh 3€pHa KBaplia, paBHOIAJAIOIIETO C 3€PHOM
UIbMeHUTa KpynHocThio 0,1 MM B BoJiHOM cpene?
2. llepeuncnute OCHOBHbBIE (DAKTOPHI, BIUSAIOIIME HA MOKA3aTeNlu
o0oraIeHus MUHEpaJIOB Ha KOHIIEHTPAIIHOHHOM CTOJIE.
3. B uem 3akioydaroTcs JOCTOMHCTBA 00OrallleHuss MUHEPAIbHOTO
CBIPbsl HA KOHIIEHTPALIMOHHOM CTOJIE?
4. Kakue HenmocTaTku OOOTalIeHUs] MHUHEPATbHOTO CBIPbS Ha
KOHIICHTPAallUOHHOM CTOJIE€ BaM U3BECTHBI?
5. Kak MOXHO TOBBICUTh TEXHOJOTMYECKHE  IOKA3aTeNn
I/I3quHI/IC mmpolecca O60F3H.[CHI/I}I Ha KOHICHTPAalTUOHHOM CTOJIC
TPaBUTALIUOHHOTO HeKJ’IaCCI/I(bI/IHI/IpOBaHHOFO MHUHEPAIBHOI'O CI)IpI)SI?
oborareHus cMecu 6. Uemy paBHa CTENEHb COKpAIICHUS MPU OOOTAIICHUM Ballei
MUHEpAJIOB HA CMECH Ha KOHIEHTPALIMOHHOM CTOJIE?
KOHI[EHTPAIlMOHHOM 7. MoXHO 1M  pa3deNuTh TPABUTAIMOHHBIMU  METOJIaMHU
cToJIE oOoralieHust cMechb WIbBMEHHUTA C KOJIyMOUTOM?
8. B0O3MOXHO 1M pa3fesnuTh CMECh MUHEPANIOB, COCTOSLIYIO U3
KAacCUTEPUTA U KaJbIUTa, HA KOHIIEHTPAIIHOHHOM cToJie?
9. Kakue TexHUYeCcKHEe pEeHIeHUs Bbl MOXKETE€ NPEANIOXKHUTb MIJis
CHIDKEHHUS KalUTaJbHBIX 3aTpaT Ha oboraiieHne MUHepaibHOro
CBHIPbsI HA KOHIICHTPALIMOHHBIX cTONax?
10. Kakue TpeOoBaHMs IPEABSIBISIOT K KAYECTBY I'PaBUTAIMOHHOTO
30JI0TOCOJEPKAILIEr0 KOHIIEHTpaTa?
11. MO>XXHO 7T CUMTATh MMOJTYyYEHHBIN B Bamieil padboTe
TpaBUTAIMOH "HBIA KOHIICHTPAT TOBAPHBIM (00OCHYITE Barll
OTBET)?
Hsyserne nponecca 1. B dem cymHOCTb mporecca neHHoU (hiaoTaruu?
2. Ha3zoBuTe OCHOBHBIE NIPOMBIIUICHHBIE MHHEpaibl IUHKA U

(bI10TalnOHHOTO

CBUHIIA.




Tema 1abopaTopHoOi
padoThI

Bonpocsl 1111 ycTHOro onpoca

oboraiieHus pyabl

[98)

e

10.

11

15

[IpuBeaute kiaccupUKaMIO MUHEPATIOB 10 CMAYUBAEMOCTH.
Kakue MUHEPAJIBI Ha3bIBAIOT rupodoOHBIMU
(rumpodunbHBIMHK)?

B kakux THmax anmapaTtoB IpOBOJAT (ioTaruio pya?

C kaxoil nenpto npu GaoTauu pyasl MOAAT (QIOTALIMOHHBIE
peareHTsI?

Kakwue xnacchbl QuioTallMOHHBIX peareHTOB BaM U3BECTHBI?

K xakomy xmaccy (IOTallMOHHBIX pPEareéHTOB OTHOCAT
OYTHJIOBBIN KCAHTOTCHAT KaJHs?

KakoBo Ha3HaueHue peareHTOB JENpPeccOpoB (TIPUBEIUTE
npumep u3 paboTsl)?

KakoBo Ha3HaueHue pEareHTOB AaKTUBAaTOPOB (IIPUBEAUTE
npumep u3 padboTsl)?

. K xakomy knaccy prmoranmoHHbIX peareHToB oTHOCAT T-807?
12.
13.
14.

Kakue dakrops! BIustoT Ha npouecc dhirotanuu?

[TpuBenure knaccupuKauio GIOTAMOHHBIX MAIIHH.
Onummure NpUHIMI PabOThl MEXaHWYECKOH (IoTarmoHHON
MAIlUHBI.

. UeMy paBHa CTeNeHb KOHILIEHTpauu?
16.

KaxkoBa cTenenb cokparieHust pyasl?




Ipuio:xxkenue 2

OIIeHO‘lHBIe cpeacrea aJisi MpoOBECACHUSA HpOMe)KyTOqHOﬁ aTTeCTallumn

a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl MPOBeAeHUs
MPOMEKYTOYHOM aTTEeCTAIMU:

Kon
WHJIMKaTOpa

Nuaukarop qoCTHXREHUS
KOMIIETEHIINH

O1neHOYHBIC CPEACTBA

ITK-1: CnnocoOHOCTH K aHAJM3Y NPO0OJIEMHON CUTYyallu, pa3padoTke TpeGOBaHUI K
cucreMe, NOCTAHOBKe 1eJeil co31aHusl, pa3padoTke KOHUENIMU U TEXHHYECKOI0 3aJaHUs
Ha co3aanue Web-npuioxenus, npeAcTaBJIeHUs] KOHUENIUH, TEXHHYECKOIr0 3aJaHus Ha
Web-npujiokeHue 1 H13MeHeHUI B HUX 3aMHTEePeCOBAHHBIM JHIIAM

TIK-1.1:

AHanmu3upyer
TpeGoBaHus K pa3paboTke
Web-npunoxenuii u
0a3aM JaHHBIX

Ilepevyenn TeopeTHYeCKMX BONPOCOB:

1.

2.

B uwem cymHocTh Ipouecca  IIEHHOU
baoraumu?

HazoBure OCHOBHEIC MPOMBIIICHHBIE
MHHEpPAJIbl IUHKA U CBUHILIA.

[IpuBenuTe KiIacCHPUKALMIO MHHEPAIOB IIO
CMaYnBaeMOCTH.

Kak MOXHO TIOBBICUTHL TEXHOJIOTHUYECKHE

[oKa3aTen oOorareHus Ha
KOHIICHTPAIIMOHHOM cTose
HEKJIaCCU(PUITUPOBAHHOTO MHUHEPAIBHOTO
CBIpbs?

B 4em 3aKIIIOYAIOTC  JJOCTOWHCTBA
oOoraimieHusi MHHEpPAIbHOTO  CBIpbS  Ha
KOHIIEHTPAIIMOHHOM CTOJIE?

Kakme (aktopel BIUSIOT Ha TpoOIECC

bnoraun?

Kak MOXXHO HOBBICUTH TEXHOJOTHYECKHE
oKa3aTejn obOorameHus Ha
KOHI[EHTPAllMOHHOM cTose
HEKJIaCCU(PHUITUPOBAHHOTO MUHEPATHLHOTO
ChIpbs?

Ilepeyenn Bonpoc NpakTuKyma:

8.

10.

11

12.

Kak Bpems mpeObiBaHUS PyIbl B MEIHHUIIE
BIIMAECT Ha BBIXOJ BHOBb OOpPa30BAHHOTO
knacca -0,074+0 mm?

Kax conepkanune TBEpAOTO B MYJIbIIC BIHSIET
Ha BBIXOJl BHOBh OOpa30BaHHOTO KJacca
-0,074+0 mm?

Kak KkpymHOCTH pylbl, HampaBisieMOW Ha
U3MENbYCHHE, BIUSET Ha BBIXOJ BHOBb
obpazoBanHoro kiacca -0,074+0 mm?

. Kak BEI MOJKETE OLICHUTDH

MPONU3BOJAUTCIILHOCTD MG.HBHI/II_U:I‘.7

Kakyio noiro 3aTpaT 3aHUMArOT TPOIECCHI
U3MEIbYEHHUS B CTPYKTYype 3aTpar
oboratutenpbHOU Padbpuku?




Kon

Nupukarop qocTuxeHust

O1ieHOYHBIE CPENCTBA

WHIMKaTOpa KOMIIETEHIINH
IlepeueHb TEOpeTHYECKUX BONPOCOB:
1. Kak MOXHO oOXapaKTepu3oBaTh KpPYIMHOCTb
pyasi?
2. Yto mMOHUMAIOT MOJ CTENEHBIO IPOOJICHUs
pyasi?
3. Kakue Tunbsl JpoOUIIOK MCHOJB3YIOT HpHU
JPOOJICHUH CBIPBS IIBETHBIX METAJNIOB?
4. K xakoMy THUIly OTHOCAT JPOOHJIKY,
UCIOJIb3yeMYI0 B 3T0i pabdore? HaszoBure ee
JIOCTOMHCTBA U HEJJOCTATKHU.
5. Kakue pekomeHgauuu Bbl MOKETE JaTh IJIsS
OneHnBaeT KauecTBO CHI)KEHHUSI 3aTpaT Ha APOOIEHUE PY/I IIBETHBIX
K-1.2 pa3pabOTKH TEXHUIECKIX METaJJIOB?
crienudukanui Ha
Web-npunoxenus IlepeyeHb BOMPOC MPaKTHKyMAa:
1. MoXHO IU pa3geNuTh TPABUTALMOHHBIMU
METOJIaMU O0OTaIlleHUs CMECh WJIBMECHHTA C
KOITyMOuTOM?
2. BO3MOXHO 1M pa3/ienuTh CMECh MUHEPAJIOB,
COCTOSIIIYI0 M3 KacCUTEpPHUTa W KaJbI[UTa, Ha
KOHIEHTPAaLlMOHHOM CTOJIe?
3. C kakoii nenpto npu (GroTanuu pyasl TOJAIOT
(bnoTaIMOHHbBIE PeareHThI?
4. Kakue kiaccel (hpJIOTAlMOHHBIX PEareHTOB BaM
W3BECTHBI?
IlepeyeHb TeOpeTHYECKUX BOMPOCOB:
1. Kak Bbl Mornu Obl OIEHUTH ()PEKTUBHOCTH
IPOXOYCHUS MUHEPAITLHOTO CHIPhs?
2. Kakue TEXHOJIOTUYECKHE MOKa3aTesu
oborarieHus Bbl pacCUYUTaIN B 3TOU padbore?
3. Kaxkue cocoObl BBl MOXKETE MPEIJIOKUTD IS
CHW)KCHHSI 3aTpaT HAa TPOXOYCHHE Py
[[BETHBIX METAIIJIOB
4. Kak omnpenenuts  Ipa”HyJOMETPHYECKUI
COCTaB CHIPbS I[BETHBIX METAIIIOB?
OLEeHUBaEeT Ka4eCTBO
5. Kakue pyIonoaroToBUTENBHBIE MPOIECCHI
[IK-1.3 NPOCKTA Ha paspaboTKy BaM U3BECTHBI?
Web-npunoxenus u 6a3
AHHBIX 6. Kakyro JOMO B CTPYKType  3aTpar
oOoraTuTenbHOM  (GaOpUKH  COCTaBISIOT
PYJIOTIOTOTOBUTEIBHBIC TIPOIECCHI?
7. KakoBo Ha3HaueHue mporiecca ApodaeHus?

Ilepeuens Bonpoc NPpaKTHKyMa:

1.

KakoBa KPYITHOCTh 3epHa KBapIa,
PAaBHOMAMAIONIETO C 3€pHOM  HWIJIBMCHHTA
kpynHocTsio 0,1 MM B BogHOM cpene?

[lepeuncaure OCHOBHBIE (baxTopsl,




Kon
WHIMKATOpa

Nupukarop qocTuxeHust
KOMIIETEHIIUH

O1ieHOYHBIE CPENCTBA

BIMSIOIIME Ha TOKa3aTeJu O00OoTalleHus
MUHEPAJIOB Ha KOHIEHTPALIMOHHOM CTOJI€.

B yeM 3aKIJIFOYAIOTCS JIOCTOUHCTBA
o0OoramieHus MHHEpPAJIbHOTO  CBIpbS  Ha
KOHLIEHTPAaLlMOHHOM CTOJIE?

[TpuBenure kiacCUpUKALKIO MHHEPAIOB IO
CMa4YHMBAEMOCTH.

KakoBa KpYHHOCTh 3epHa KBapla,
PaBHONAMAIONIETO C 3€PHOM  HJIBMEHHUTA
KpynHocTbio 0,1 MM B BOJIHOM cpene?
Onummre TpHHIOUAT PabOTHl MEXaHUYECKOU
(bI0TaMOHHOIN MAIIUHBIL




0) Ilopsiiok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIIUN, MIOKA3ATEJIN U KPUTEPUH
OLlCHUBAHMUSL:

ITpoMexyTouHas aTTecTanys 10 JUCHUIUIHHE « TeXHOIOrn4ecKkue npouecchl
TOPHO-000raTUTEIBHOI0 KOMOMHATA» BKJIIOYAET TEOPETHUECKHUE BOIIPOCHI, O3BOJISIOIINE
OLIEHUTb YPOBEHb YCBOEHUS 00Yy4alOLUIMMUCS 3HAHUM, U IPAKTUUYECKHUE 3aJaHUsl, BBIABIIAIOINE
CTereHb CPOPMUPOBAHHOCTH YMEHHUI U BIIAICHUI, TPOBOIUTCS B (hopMe 3aueTa.

3ayer Mo JAaHHOM JUCHUIUIMHE POBOAMUTCS B YCTHOH (popme

Hokazamenu u Kpumepuu oueHusanus zauema

Kputepuu onieHkH (B COOTBETCTBUU C POPMHUPYEMBIMU KOMIETEHIIUSIMU U
IUTAHUPYEMBIMH pe3yJIbTaTaMHu 00yUeHUs]):

—«3aYTEHO» — CTYJICHT JI0JKEH 3HaTh CIIOCOOBI U METOJIMKHU YIPABJICHUS IPOEKTOM Ha BCEM 3Talle
€ro *HU3HEHHOTr0 IMKJa; 3HaTh COCTAaB M MOPSAOK pa3padOTKU METOAMYECKUX U HOPMATHUBHBIX
JIOKYMEHTOB, TEXHHYECKOH JIOKyMEHTalluh B O0JIACTM aBTOMATH3allMM TEXHOJOTHYECKUX
IIPOLIECCOB U NMMPOU3BOJICTB, B TOM YHCJIE 110 JKU3HEHHOMY LIMKIIY ITPOAYKIIMH U €€ Ka4eCTBY

—(HE 3aYTEHO» — CTYJICHT HE MOXKET [T0Ka3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEICHUS U O0bICHEHUS
uH(pOpMaL1, HE MOXKET ITOKA3aTh UHTEJVIEKTYaJIbHbIE HABBIKU PELICHUS IPOCTHIX 33/1a4.





