MHHHCTEPCTBO OBPA30OBAHUS M HAVKH POCCUITCKOM GEJIEPALIMA
Deaepanbioe rocyapeTseHHOE SIOMKETHOS 00PA30BATELI0E YUPEXKICHHE
BRICILECTO 0O pazoRaHms
«MartuToropekuli rocyaapersennbIl Texmecknii yausepenter m. I, Hocosay

YTBEP)KJIAIO:
}._lnjjexrop-~n-ncmyra
IHEPreTHKY H @BEQMATHIHPOBAKHBIX CHCTEM
23 he o {
i :/u?'\ C.H. Jlykpanos

«28 ¥ centaBps 2016 1.

PABOYASI TPOI'PAMMA JIMCLIUTIIIHHEBI

HH®OPMALIMOHHBIE TEXHOJIOTMH B METAJITYPTHH

Hanpaenenue noarotosku
22.03.02 Metawtyprus
Hanpassiennocts (mpoduis mporpamae)

MeTannyprus 9epHbIX METATIOR

¥YposeHs poicliero obpasosanus — Gakanagp1at

TporpamMma NOArOTOBKH — axazeMHUeckHii Hakanappuar

Ddopma obyueHus
3a0uHan
Hucraryr DHEPreTHKH H ABTOMATHIHPOBAHHBIX CHCTEM
Kadenpa ABTOMATH3HPOBAHHBIX CHCTEM YIIPABJICHHUS
Kype 4
MaruuToropek

2016r.



Pafiouas mporpamya cocTaBieHa Ha ocHobe (PIOC BO no manpasmenurs nogrotosxu 22.03.02
Merammyprus, yTeepriesHore opeazoM MOuH P@ or 04.12.2015 No 1427,

Pafiosas mporpaMMa paccMOTPEHA M OZ00pPEHA HA SACeNdHHE Kadieiphl ABTOMATHZHMPOBAHHLIN

CHETCM YIIPABIICHHA
7 ceHTabpa 2016 r., nporoxon Ne 1.

||: 3
7
3ae. kadeapoli ,-_.{fﬂg"’f’ f C.M. Amppees/

Pabowan nporpamma  ogobpenma  MeTogddeckod  KOMACCHEN WHOTHTYIA  3SHEPreTHKH o

ARTOMATHIHDOBAHHER CHCTEM

28 cenratps 2016 ., opotokon N 1.

-
Mpencenarens _QZ' . SCH Jlyreasor!

CornacoraHo:
3ae. kadeapoll TEXHOMOIHE H METUIIYPIHH THTEHAHE TPOLECCOR

! I Booeas /

Pabouag nporpaMMa cOCTARTEHA, CT. MpenoJaeaTent kadenper ACY

G;e ’ﬁ:’/ ,-f” B, Myxusal
e

PeLgH3IeHT: K.T.H., 3an, aupecrops JAO«KoncOM CIKCy
o0 oL F# [ 10.H. Bommykos /
8 i:-’,' R _/"<\-.T-\-é./,



JlueT perncTpauuy H3MeHeHHH H 10MOJIHeHH

uH(GOPMAITMOHHOTO 0becreyeHns

mpoTokost Nel

Jlara.
[Toanuce
Ne Paznen Kpartkoe conepxanue Ne mpotoxona e
/| TPOrpamMMBI H3MEHEHHS/I0MOTHEHHS 3aceaHus a <be£l. oif
Kagenpel P
8 AkTyanu3anus yueOHO-MeTOIUYECKOrO U 06.09.2017 r., 7
HH(POPMALIMOHHOTO 00ecTIeYeHUs -
npoTokoi Nel
2 8 AxTtyanmu3aius yueOHO-METOAUYECKOTO U 05.09.2018 r., %
UHPOPMAIIMOHHOTO 00eCIIeYeHUs (/
nipoTokost Nel
8 AKTyanu3anus y4eOHO-METOIUYECKOr0 06.09.2019 r.,
HH(OPMAIIMOHHOTO oOecreyeHus A
npoTokost Nel
4 8 AKTyanmu3aius yueOHO-METOIUYECKOTO U 02.09.2020 r.,




1 esn ocBOEeHMSsI AN CIUIIJIMHBI

Llensmu ocBoeHHs AUCHMIUIMHBL «H()OpMAaMOHHBIE TEXHOJIOTUH B METAJUTYPTHUH» SBISIOTCS:
U3y4CHUE MPUHIMIIOB MOCTPOSHHS M SKCIUTyaTallMd WH(POPMAIIMOHHBIX CHUCTEM B TEXHOJIOTHYECKHX
Ipoleccax B METAIYPTrHH; OCHOB HH()OPMAIMOHHBIX CHCTEM OIEPATUBHOIO MPOHM3BOACTBEHHOTO
MEHEDKMEHTa C IIeJbI0  LIEJICHANPABICHHOIO HCIOJIb30BaHUS HWH(POpPMAnMU JUIS  HOBBIIICHUS
3 QEKTUBHOCTH BBINIOJIHEHHS TPOU3BOJICTBEHHBIX 3aJlay; IPHUHIMIIOB XpaHEHHs, OOpadOTKH U
3¢ HEKTUBHOTO TOMCKA, aHAJIN3a U CUHTe3a HH(opMaliy B OaHKax u 0a3ax JaHHBIX.

JIns JOCTWKEHHs TOCTaBJIICHHON 1enu B jaucuuiuinHe «MH(opMalMoHHbIE TEXHOJIOTMU B
METaJIIyprium» PELIatoTCs 3aauu 110 U3YyYCHUIO:

— cmocoboB cOopa, 00pabOTKH, XpaHEHHs], TPEACTABICHUS U PACIPOCTpaHEeHUsT HH(OpMaIu
IS TIOBBIICHHS AP PEKTUBHOCTH PEIICHHS IPOU3BOICTBCHHBIX 3a/1a4;

— TpPUHIMIOB HMEPAPXUYECKOTO MOCTPOCHHS  CIOXHBIX  YEJIOBEKO—MAIIMHHBIX  CHCTEM
YIIPaBJICHUS IPOMBIIIICHHBIM MPEIIPHUITHEM;

— OCHOB OIIEPAaTUBHOTO TPOU3BOJCTBEHHOTO MEHEHKMEHTA C HCIIOJIb30BAaHHEM COBPEMEHHBIX
UH(POPMAIIMOHHBIX TEXHOJIOTHH;

— OCHOB HCIIOJIB30BaHUA CUCTCM ABTOMATHU3HWPOBAHHOI'O ITPOCKTHUPOBAHHA IPOU3BOJCTBCHHLIX
MpOLECCOB B paMKaX KU3HCHHOI'O IIUKJIA TPOJAYKIIHUU.

2 MecTo THCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOorpaMMbl NOATOTOBKH 0aKkajiaBpa

Hucuumunza b1.B.08 «MHbopmManMoHHbIE TEXHOJIOTUH B METAJLIypruu» BXOJIUT B BaApUATHBHYIO
gacTe Onoka 1 oOpa3oBarenbHOW MpPOTpamMMbl IO HAIPABJICHUIO TOATOTOBKH OakamaBpoB 22.03.02 —
Mertamnyprus, npoduns — MeTtamryprus 4epHbIX MeETaIoB. J{MCIMIUIMHA M3y4yaeTcs Ha 4eTBEPTOM
Kypce.

Jis u3ydeHus IUCUUILIMHBI HEOOXOAMMBI 3HaHUs (YMEHMs, BIaJeHHs), c(POpMUpOBaHHBIEC B
pe3ysbTaTe U3yuyeHus: JUCLMILIUH:

— Bb1.b.09 «MaTematuka,

—  B1.5.10 «®usuxay;

— b1.b.13 «Metponorus, craHAapTU3alus U cepTUUKaLU»;
— b1.b.15 «MHpopmaruka u nHGOPMALIMOHHBIE TEXHOJIOTUNY;
— b1.B.JIB.01.01 «BBenenue B HarmpaBICHUE.

[lepen HawamoMm M3y4yeHUS JUCHMIUIMHBI CTYJIEHT AOJDKEH 00JaJaTh CIEeNYIOIIMMH 3HaHHUSIMH,
YMEHUSIMH U HaBBIKAMU:

3HaMb:

— METOJbI CTATUCTUYECKOTO aHAJIN3a, OCHOBHBIE METO/Ibl MATEMaTHYECKOTO aHAJIN3a,

— OCHOBBI HH()OPMAIIMOHHBIX TEXHOJOTHH, TEXHUYECKUE U TPOrPaMMHBIE CPEJICTBA peaTn3aluu
MH(OPMaLIMOHHBIX MTPOLIECCOB,;

— OCHOBBI METPOJIOTUH, METOIbl M CPEJICTBA U3MEPEHUS (PU3NUECKUX BETUUMH.

— OCHOBHBIE TEXHOJIOTHYECKHE ITPOLIECCH] METAIITYPIrHUECKOT 0 IIPOU3BOICTBA,;

ymemn:

— UCHOJb30BaTh MaTeMaTHYECKHH amnmapaT W MH(MOPMAllMOHHBIE TEXHOJOTHUHU IMPH H3YYEHUU
€CTECTBEHHOHAYYHBIX JUCLUIUINH;

— TPUMEHATh METOJUKHU BBIMOJHEHUS H3MEPEHUH C MOMOIIbI0 THIOBBIX H3MEPHTEIbHBIX
nprOOpPOB, OLIEHUBATH MOTPEIIHOCTH U3MEPEHUI;

— UCHOJb30BaTh KOMIIBIOTEP KaK CpeNCTBO padoThl ¢ MHQOpMaluei, paboTath B OCHOBHBIX
porpaMMmax U MpHJI0KEHUsX;



— 000011aTh, aHATM3UPOBAThH, BOCIIPUHUMATH HHPOpMaIUi0, (POPMYIUPOBATH IIEJIH U BEIOUPATH
MyTH €€ JOCTIKEHHUS.

gnaoems:

— MCTOJAaMHM aHaJIM3a TCXHOJOIMYCCKUX MNPOLCCCOB M HUX BJIIMAHHA HAa KAUCCTBO IMMOJIYYaCMBIX

N30SI,

— MareMaTHYeCKHM alllapaToM W HaBBIKAMH HCIIOJb30BAHUS COBPEMEHHBIX IOJXOI0B U
METOZIOB K OIHMCAHHI0 U aHAIU3y (U3HMYECKUX CHCTEM, SIBICHUH M MPOLECCOB B 00beMe,
HEOOXOIMMOM JUIi OCBOCHHUS HAayK O MarepHaiax, METALIYPIHH W MeTalIoo0paboTKH,
UCIIOJIb30BaHYsI B 00YYCHUH U ITPO(eCCHOHATIBHON JISSITEIbHOCTH;

— Metoaamu paboTsl B cpeae Windows, 1cromnb3ys Bce e MPUIIOKEHHS.

3Hanus (YMEHUS, HABBIKH), MOJTYYCHHbIE TPU U3YUYEHUH JAHHOW TUCIMIUIMHBI Oy1yT HEOOXOIUMbI
JUTSL U3YYECHUS TUCIUIUINH:
— b3.b.01 «IloaroroBka k caave u ciaya rocyJapCTBEHHOTO K3aMEHay.

3 Komnerenuun oOyudaromerocsi, gopmupyemblie B pe3yJibTaTe OCBOCHUS] TMCHUILIMHBI H
IUIAHMPYeMble pe3yJabTaThl 00y4eHust

B pesynprate ocBoenus gucuuiuinHbel <« H(MOpMaIMOHHBIE TEXHOJOTUU B METAJLUIYPTHUUY
o0yJarouiics T0KEH 001a1aTh CIEAYIOIUMU KOMIETEHIIUSIMHU:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yabTaTbl 00yuYeHHUs

IIK-1 Cnoco0HOCTHI0 K aHAJIU3Y U CHHTE3Y

3HaThb

- OCHOBHBIC MCTOJUKH ITOMCKA U UCTOYHHUKU Haquoﬁ I/IH(I)OpMaI_[I/II/I;
- MCTOAMKH aHa/In3a U CHHTC3a I/IH(i)OpMaI_II/II/I M3 Ppa3JIMYHbIX HCTOYHHUKOB U

MNpEaACTaBJICHUA €€ B Tpe6yeMOM (I)opMaTe C UCITIOJIb30BAHUCM
I/IH(l)OpMaI_II/IOHHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHIA;

- pPa3JINYHLIC CITOCOOBI NpEACTaBICHUA I/IH(I)OpMaI_[I/II/I C UCIIOJIB30BAHHUEM
I/IH(i)OpMaHI/IOHHI)IX, KOMITBIOTCPHBIX U CETEBBIX TEXHOJIOTHIA.

YMmeTn

— MCIIOJIb30BaTh Pa3IMyHbIe UCTOYHUKHU JUIS TOJTOTOBKH 0030pPOB U OTYETOB,
0(pOpPMIIATH HAYYHO-TEXHUUECKUE OTUETHl B COOTBETCTBUH C TPEOOBAHUSIMH;
— 0000mars WH(OpPMAIMIO U3 PA3TUYHBIX HCTOYHUKOB [IJISI TOJTOTOBKH
0030pOB M0 3a/laHHON TeMaTuKe, O(QOPMIIATh HAYUHO-TEXHUUECKHE OTUYETHI C
UCIIOJIb30BAaHUEM IFOTOBBIX I1a0JIOHOB U MAKETOB,3

— aHaIM3MPOBATh MH(OPMAIUIO U3 PA3TUYHBIX HCTOUHUKOB JUISI IOATOTOBKH
0030pOB 10 3aJaHHOW TEMaTHKe, OIpeNeNiATh CTPYKTYpy M O(QOPMIIATH
HAYYHO-TEXHHYECKHE OTUYETHI.

Bnanets

—HaBBIKaMH pabOThI B TAaKeTaxX MPUKIIAJHBIX IPOrpaMM JJIsi 0hOpMIICHHS
TEKCTOBOW MH(OPMAIHH;

—HaBBIKAMH PA0OTBI C COBPEMEHHBIMH IPOTPAMMHBIMH CPEACTBAMH IS
oQopmIleHus! TEKCTOBOI HH(popManuy,

—MeTOo/laMH M CpeJCTBaMU TPEJACTaBIEHUs TEKCTOBOW MH(OpMaImu ¢
UCIIOJIb30BAaHUEM COBPEMEHHBIX TEXHOJIOTHIA.




4 CTpyKTYpa U coepKaHue IUCUUILITHHBI

OO01mast TpyA0eMKOCTh TUCIUTUINHBI COCTaBIsAeT 3 3a4eTHbIe enuHulibl, 108 akax. gaca, B ToM 4uce:

— KOHTakKTHas pabora — 17,2 akaj. 4yacos:

— aynuTopHas — 14 akaj. 4acos;
— BHeayauTOpHas — 3,2 aKaj. 4acos,

— camocrosiTenbHas padora — 82,1 akaz. yacos,
— TMOATOTOBKA K 3K3aMeHy — 8,7 akaj. Jaca.
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Pa3nen 1. Texuudeckue cpeacTna coopa, 4 MK-1 -3
00padoTKu U nepegayu HHGpopmanun yB
1.1 Memponozuueckoe obecneuenue CamocTrosiTenbHOE U3yueHUe .
. - - - 2,1 N VYerHbll onpoc
MEXHON02UYECKUX U3MepeHUU yueOHOI TuTepaTypsl
1.2 Memoowi u cpeocmea usmepenus CaMocTosTenbHOE U3yUEHUE
- - - 10 . TecTtupoBanue
napamempos mexHoI02U4ecKo2o0 npoyeccd y4eOHOI TUTepaTypsl
Hroro no pasaeny - - - 12,1
Pasnen 2. UndpopmanmoHHbIE CHCTEMBI 4 [TK-1 -3y
2.1 Ocnoemvie nowsimus 00 UHGHOPMAYUOHHO- 5 CamocTrosTenbHOE U3yUeHUE Ve THLLH OMDOC
UBMePUMENbHBIX CUCIEMAX yueOHOI TuTepaTypsl P
2.2 Opeanuzayusi a8mMomMamu3upo8aHHo20 CamocTosTenbHOE N3YdIeHUE .
- - - 5 N YcTHBII onpoc
abouezo mecma yueOHOIl TUTepaTypsl
Hroro no pasneny - - - 10
Pa3znen 3. OcHOBBI aBTOMaTHY€CKOI0
YHPaBJICHHS TEXHOJIOTHYECKHUMH 4 [1K-1 -3yB
npoleccaMmu
3.1 Knaccugpuxayus u 6uowvt cucmem CamocTosTenbHOE H3ydYeHUE
Purcay 0,5 - - 10 N i TectupoBanue
A8MOMAMUIEeCKo20 YNpasieHus y4eOHOH JINTepaTypsl
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CamocTosATeNnbHOE U3y4YeHUe
3.2 Cucmembl agmomamuieckozo 05 9 10 yueOHOM JTUTepaTyphl, VYeTHbli onpoc
Pe2yIupo8aHus ¢ MunoBblMU pe2yisamopamu ’ MOJrOTOBKA K BBIMOJHEHHUIO JlaGopatopHble paboThI
71a00paTOPHBIX paboT
CamocTosATenbHOE H3ydYeHUe
3.3 Csoticmea cucmem asmomamu4eckoeo 1 42 10 yueOHOM JIUTEepaTypHhl, JlaGopaTopHbie paboTHI
pe2yiuposanus MOJrOTOBKA K BBIMOJHEHUIO [TpoBepka unA. 3agaHuit
71a00paTOPHBIX padoT
Hroro no pasneny 2 6/2 - 30
Pa3nes 4. ABTomaTu3anus
A ! 4 I1K-1 -3yB
TEXHOJIOTHYEeCKHUX MPOLECCOB
4.1 Ocobennocmu nocmpoenust u YyHKyuu CamocTosTenbHOE U3yUeHUE
2 2 - 10 N TecTtupoBanue
ACY TII yueOHOI TuTepaTypsl
4.2 Aemomamusayus a2nomepayuoHHo20 1 10 CamocTosiTenbHOE U3yUeHHe VYeTHbli onpoc
npou3e00cmaed yueOHOI TuTepaTypsl IIpoBepka uHA. 3aJaHUN
4.3 Aemomamusayus mexHoI02UHECKO20 1 10 CamocTosiTenbHOE U3yUeHHe VYeTHBIi onpoc
npoyecca 6HeneuHou oo6pabomku cmanu yueOHOI TuTepaTypsl ITpoBepka uHA. 3a1aHUNI
Hroro no pasaeny 4 2 - 30
JK3aMeH
HToro mo xucumMninHe: 6 8/2 - 82,1
KonTpoJsbnas padora




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jis peanusalMy MpeIyCMOTPEHHBIX BHJOB Y4e€OHOM pPabOThl B KadecTBE 0OOpa3oBaTEIbHBIX
TEXHOJIOTUH B TpENoJaBaHuU TUCHMIUIMHBI «MH(OpManoOHHBIE TEXHOJOTUH B METALTypTUN»
UCIOJIB3YIOTCH:

Tpaouyuonnvie obpazosamenvHvle mexHoIo2uy — WHPOPMAIIMOHHAS JEKIUs (BBOJHYIO JICKIIMIO,
IZIe JaeT IEepBOE IPEICTaBICHHE O MPEAMETe W 3HAKOMCTBO CTYIEHTOB C Ha3HAYCHHMEM M 3aJadaMu
Kypca); JEKIHMH — KOHCYJbTAllMM, W3JI0)KEHHE HOBOIO MaTepuayia COMPOBOXKAACTCS IMOCTAHOBKOM
BOIPOCOB U JTUCKYCCHEH B MOMCKax OTBETOB Ha 3TH BOIPOCHI; J1a0OpaTOpHble pabOThl; MPaKTHUECKUE
3aHATHSA.

Texnonocuu npobnemnozo obyuenusi — MPOOJIEMHBbIE JEKLUU SBISIETCS PE3yIbTaTOM YCBOCHHUS
MOJy4YEeHHOM MH(pOpPMALUU MOCPEICTBOM IIOCTAHOBKM IPOOJEMHOIO BONpOCAa M IOUCKA IyTEeH ero
pelieHusi; 1a0opaTopHbIe PabOTHI ¢ UCHOIB30BAHUEM NPOOJIEMHOTO 00y4eHHE, KOTOPOE 3aKII0YaeTCs B
CTUMYJIUPOBAaHUM CTYAEHTOB K CaMOCTOSITEJIbHOM «100bI4€» 3HAHUM, HEOOXOIUMBIX JI PpeIIeHUs
KOHKPETHOU MPOOIEMBI.

Hnppopmayuonno-kommyHukayuonHvle obpazosamenbHvle MeXHON02UU — B XOJA€ IPOBEICHUS
JIEKIIMOHHBIX  3aHATHM NPEIyCMaTPUBACTCS MCIOJIb30BAHUE DJIEKTPOHHOIO  JIEMOHCTPALMOHHOTO
MaTtepuana (JIeKIMU-BU3yaaU3allMM), HCHOJIb30BaHUE VIHTEpHET pecypcoB M IMPOMEXYTOUHBIX
aTTeCTalMi U IPOBEPKU OCTATOYHBIX 3HAHUU

JIeKIIMOHHBIN MaTepHall 3aKpeIuisieTcs: B X0/ J1abopaToOpHbIX padoT, Ha KOTOPBIX BBITOJHSIIOTCS
IPYIIIOBBIE WIA WHMBUYAJIbHBIC 3a/IaHUS 110 IIPOMICHHON TEME.

CamocrosrenbHas paboTa CTUMYJIHUPYET CTYACHTOB K CaMOCTOATENBbHOM mpopaboTke B mpolecce
BBITTOJIHEHUS] KOHTPOJIBHBIX PAa0OT W WMHAWBUAYAIBHBIX 3aJaHUM, a TaKKe B MPOIECCe MOATOTOBKU K
YCTHOMY OIPOCY, TECTUPOBAHHUIO U UTOTOBOM aTTECTALIUH.

B xozxe npoBeneHus NEKIMOHHBIX 3aHATUN IIPENYCMaTPUBACTCS:

— HCIOJB30BAHUE  DJJIEKTPOHHOIO  JEMOHCTPALIMOHHOIO  MaTepuasa IO  COBPEMEHHOU
U3MEPUTEIIBHON TEXHUKE;

— HCIIOJIb30BaHME AIICKTPOHHBIX YUEOHUKOB 110 OTACIHHBIM TEMaM 3aHATHH;

— AaKTHBHbIE U HMHTEPAaKTHBHBIE (OpPMBI OOYUEHHs: BapHAaTHUBHBIA ONpPOC, JAUCKYCCHUHU, YCTHBIH
OIPOC, KOHTPOJIbHAS paboTa, TECTOBBIN ONPOC, MHANBUIYaAJIbHAS «3alUTa» Ja00paTOPHBIX PadbOT M T.J.

6 YueOHO-MeTOAHYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM PadoThl 00y4Yal0ImMXCcst

ITo muctunnune «MHQOpMaMOHHBIE TEXHOJIOTHH B METAIIypTUU» MIPEelyCMOTPEHA ayAUTOpHAst U
BHEay/IUTOpHAsl CaMOCTOsITeNIbHAs padoTa 00y4aroImuxcsl.

AymuTopHas caMoCTOsITeNIbHas paboTa CTYIEHTOB IMpEAINojaraeT BBIMOJHEHHE U 3alIUTy
1ab0paTOPHBIX padOT, perieHue KOHTPOIbHBIX 3a/1a4.

Ilepeuennb Bonpocsl k 3ammure
JIa00PATOPHBIX padoT
1. UYro Takoe craTHuecKas XapaKTePHCTUKa OOHEKTA YIIPABIICHHS ?
KCIIEpUMEHTAIIBHOE . Kakoli pesxuM cucTemsl yrpaBiIeHUs SBIISETCS YCTAaHOBUBILIEMCH
5 2. K ?
ompeeeHue 3. Omnpenenenne kodhdunreHTa nepeaadn oobeKTa?
CTaTHYECKOMN 4. Yem ornmuaercs Kod(pQUIMEHT mepedauyd o0bekTa OoT Kod(hduimeHta
XapaKTePUCTUKU YCUJICHUS?
00BEKTa yIpaBICHUS 5. Tlopsimok  ompeneneHus OSKCIEPUMEHTAIbHBIX TOYEK CTaTUYECKOM
XapaKTEPUCTHUKHU.
1. Jlatb  ompeneneHue  AMHAMUYECKOM  XapaKTEPUCTUKH  OOBEKTa
OKCIEPUMEHTAIBHOE
- yIpaBiIeHUS.
AMITIECKOR 2. llepeuncnuTh AMHAMHUYECKUE MTapaMeTPbl 00bEKTa YIPaBICHHUS.
WHAMHYECKOU
X); AKTEDHCTHKI 3. Hars onpenenenue Koo.
o 6L€I:<Ta P ABIICHIS 4. Jlatb onpenenenue To.
yrp 5. Jlate ompezenenue 13.
Iepexoansrii mporecc | 1. YTo Takoe nmepexoaHbli mporecc?




Ilepeyennb
JIa00pATOPHBIX padoT

Bomnpocs! k 3amure

B CUCTEME YIpaBJICHUS Tunsl nepexoIHBIX MPOIECCOB B CUCTEME YIPaBICHUS?
[lepeuncnure nokasareny KauecTBa NEPEXOIHBIX IPOLECCOB.
B kakom pexxumMe yrnpaBieHUsI CHUMAIOT EPEXOAHbIN mpoliecc?

Hazosure nHactpoeunsie napametpsl [I-perynsaropa.

a0

IIpuMep BapuaHTOB HHAUBHAYAJIbHBIX 3aJaHUH

3anganmue 1. Pacyer kooppuMeHTOB CTATHUECKOI XapaKTEPUCTHUKH 00BEKTa YIPABICHUS METOAOM
HaMMEHBIINX KBaApaToB. Y(X)=a-+bX - ypaBHEHUE JIUHUU PETPECCUU.

Cuctema ypaBHEHUH 1715 pacueTa KOdQPHUIMEHTOB ypaBHEHUS JIMHUU PETPECCUU:

n n

HOCTpOI/ITB Fpa(bI/IK CTaTUYECKOM XApaKTCPUCTUKH, I'IC TOUKAMU IIOKA3aTh SKCIICPUMCHTAJIbHBIC

i=1

i=1

n n n 2
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3Ha4eHUs, a TMHUEH — PaCUETHYIO JIMHUIO PErPECCHH.
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9,2 3,40
9,6 2,81
10,6 1,96
91,3 33,9

3aganue 2. OnpeneneHue TMHAMUYECKUX TapaMETPOB 0OBEKTA yIpaBIEHHUS MO0 KPUBOM pa3roHa.
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IIpuMepsI TeCTOBBIX 3aJaHUH
1. B kakux ciay4asx NpUMEHSIOTCS TUPOMETPHI?

a) MPU U3MEPEHUN BBICOKHX B) IIPU U3MEPEHUH TEMITEPATYPhI IBIKYIIUXCS
TEeMIIEpaTyp; 00BEKTOB;

0) pu U3MEPEHUU TEMIIEPATypP HIKE T') KOr/1a He00X0IMMO 00ECTIEYUTh BBICOKYIO TOYHOCTb.
0°C;

2. Kakoii MeTos1 u3MepeHus JIXKHUT B OCHOBE pabOThl TEPMOMNAPhl K TEPMOMETPA COMPOTUBIICHUS
a) KOHTAKTHBIH; 0) OECKOHTAKTHBIN; B) KOCBEHHBIH.

3. Kak u3MeHsI0TCs CBOMCTBA MaTepuaia TEPMOMETPa COPOTUBIICHNUS IIPU H3MEHEHUH TeMIIepaTyphbl
a) U3MEHSETCS AIIEKTPUUYECKOE COMTPOTHBIICHHE;

0) U3MeHseTCs IIOTHOCT,

B) U3MEHSETCS JJIMHA POBOTHUKA.

4. Kak n3MeHseTcsl CONPOTUBIICHHE Y MOIYITPOBOAHUKOBBIX TEPMOMETPOB COMPOTHUBIICHUS ITPU
YBEJIIMYCHUH TEMIIEPaTyphl

a) yBenuuuBaeTcs; 0) yMEHbIIAeTCs; B) HE U3MEHSETCS.

5. OCHOBHOl 3aKOH, KOTOPBIH JIEKUT B OCHOBE paOOThI TEPMOIIAPbI

a) 3akoH [lnanka; ©0)3akoH Tomcona; B)3akoH [lenbThe.

6. CKkoJbKO criaeB ObIBa€T y TEPMOIAPHI

a)l; 6)2; B)3; r)3aBUCHUT OT YCIIOBUH U3MEPEHHUS.

7. Kakue criau TepMonapbl IOMEIIAIOTCS B U3SMEPUTEIBHYIO CpPelly

a) paboune; O) XOJIOAHBIC, B) TOPSAYUE; T) CBOOOJHEIE.

8. Jlmst uero BBOJAT MOMPABKY HAa TEMIEPATYPY XOJIOAHBIX CIIAeB, YTOOBI

a) TeMIepaTypa XO0JIO0JHBIX ClaeB Oblila HOJIb;

0) TemnepaTypa XOJIOAHBIX CcllaeB ObliIa paBHA TEMIIEpAType TOPSUUX CIIAeB.

9. Kakoii MeTos1 n3MepeHus JIEKUT B OCHOBE pPabOTHI MUPOMETPOB

a) KOHTaKTHBIM; ©0) OECKOHTAKTHBIN; B) MPSIMON.
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7 OneHo4YHbIe CPeACTBA IJIsl IPOBEACHHUS IPOMEKYTOYHON aTTeCTAllUH

a) l'[.na}mpyeMble pe3yJabTaThbl oﬁyqem/m H OLICHOYHBIC CpeaACTBA AJIA IIPOBCACHUA HpOMe)l(yTO‘lHOﬁ aTTeCTalum:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl O0y4eHHs

O1eHOYHEIE Cpe€acTBa

IIK-1 Cnoco0HOCTHI0 K aHAJIU3Y U CUHTE3y

3HaTh

— OCHOBHBIE METOJMKU TIOVCKA U UCTOYHUKHU
HAY4YHOI MH(pOpMaIHH;

— METOJIMKHU aHajn3a U CUHTEe3a
WHPOPMALIUU U3 PA3INIHBIX UCTOYHUKOB H
MIpE/ICTABJICHUS €€ B TpeOyemMoM gopmare ¢
UCTIOJIb30BaHUEM WH(OPMAIIMOHHBIX U
KOMITHIOTEPHBIX TEXHOJIOTHIA;

— pasiauuyHble  CHOCOOBI  MPEICTABICHHS
uH(popMalun c HCITOJIb30BaHNEM
UHPOPMALIMOHHBIX,  KOMIIBIOTEPHBIX U

CETEBBIX TEXHOIOTHIA.

Ilepeuenv meopemuueckux 60npocoé K IK3ameny:

1. U3mepuTenbHble ”HPOPMALMOHHBIE CUCTEMBI

2. Crioco0ObI mpeicTaBieHus: HHPpOpMaIuu

3. KoMnbroTepHble TEXHOJIOIMHU, UCIIOJIb3YEMbIE ITPHU MOUCKE HHPOPMALIUU

4. NndopmariioHHbIE TEXHOJIOTUH, HCIIOIB3YEMBbIE MTPH MTOUCKE HHPOPMALIUU

5. Metoauku noucka u 0opaboTku MHGOPMAIMK U3 PA3IMYHBIX HCTOYHUKOB

6. [IpencraBnenue uadopmanmu B TpedyemMom hopmare

7. Ananu3 nHpopmMalnuu U3 pa3IMyHbIX HCTOYHUKOB

8. CereBbIe TEXHOJIOTHH ITpU cOope MHPOPMALTUU

9. TexHOIOTMUECKUE U3MEPEHUS B 30HE HIXKHET'0 CTPOEHHSI arjIoMEepalliOHHOM MaIIUHBI

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

TexHUYECKUE CpeACTBa ISl H3MEPEHUS TapaMeTPOB TEXHOJIOTHYECKOTO TIpoIecca
Buner crangapTos.

HopmaTtuBHBIE TOKYMEHTBI

l'ocynapcTBeHHBIE U OTpacieBble CTaHAAPTHI A pa3paboTku npoekrta o ACY TII
TCXHI/ILIGCKI/IG CpGI[CTBa aBTOMAaTu3annuu

CpenctBa aBTOMaTHUECKOTO PETyIUPOBAHUS

CpencTBa curHaIM3aluu

Cratudeckuil 1 TUHAMHYECKUN PEKUM pabOThl 00BEKTa YIIPABICHHUS.

Cratuyeckas XapakTepUCTUKa 00BEKTa yIPaBICHHUS.

Omnpenenenre TMHAMHYECKUX TTApaMETPOB 0O0OBEKTA YIIPABICHUS 110 KPUBOW pa3roHa.
TI/IHOBBIG JUHAMHUYCCKHUEC 3BCHBbI. CTaTI/I'-IeCKI/Ie U JUHAMHUYCCKUC XapaKTepI/ICTI/IKI/I

TUIIOBBIX COCAUHEHUN 2JIEMEHTOB.

21.

HenpepeiBable 3akonbl perynuposanus (I1, W, IIW, IIJ, TIMJ] - 3akoHsl) u

perynaropsl, QopMHUpyIOle 53TH 3akoHbl. OmpeaencHUe HACTPOCYHBIX MapaMeTpoOB
THUIOBBIX PETYJISATOPOB.

22.
23.

ITokazarenun kauecTBa peryJaupoBaHusl.
Cucrema aBroMatuueckoro perynuponanus (CAP). Kontyp perynupoBanusi.




CTpyKTypHBIii
3JIEMEHT
KOMITETCHIINH

[Tnanupyemble pe3yiabTaThl O0y4eHHs

O1eHOYHEIE Cpe€acTBa

24. Knaccudukanus cucreM perynupoBanus u ynpasienus: ACY, ACVIL, ACYTIL

25. Hcnonws3zoBanue OBM juist opMupoBaHMs pasIMYHBIX 3aKOHOB PEryJIMpPOBaHUS.
[TpoMblIlIIEHHBIE KOHTPOJLIEPHI U yrpasistone DBM.

26. ®Oynkuum u HazHauenne ACY TIIL.

27. TIpoGsiemsbl yripaBlieHHs TEIUIOOHEPTETHUECKUMH MTPOIIECCAMHU.

28. TIpuHLMIIBI ONTUMAJIBHOIO IUNIAHUPOBAHUS U YIIPABJIECHHUS.

29. Ilpumenenne MH(GOPMAITMOHHBIX M BBIYMCIUTEIBHBIX CETEH JJIsi COBEPIICHCTBOBAHHS
METAJUTYPrHYECKUX TEXHOJIOIMH U YIpaBIeHUs TEINIOTEXHUYECKUMU 00bEKTaMU.

30. ®DyHKUMOHATBHBIE CXEMBI ABTOMATH3ALMHU TEIJIOBBIX POLIECCOB.

31.  CrpykTypa COBpEMEHHOW CHCTEMbl YOpPaBIEHHUS IPOU3BOJACTBOM. Y POBHHU
CTPYKTYPBI, OCHOBHBIE BBIITOJIHSICMBIE ()YHKIIHH

32.  VYpoBeHp mnonyueHusi uHpopMmanuu 006 OOBEKTE, COCTaB YPOBHs, MPOTpaMMHbBIE U
TEXHUYECKHUE CPEJICTBA YPOBHSI.

33.  VYpomens ynpasneHus. MHopMalMoOHHBIE CBSI3M YPOBHS C JIPYTUMH YPOBHSMU
HUEPAPXHH.

34.  VYpoBeHb AMcCIIETYEpU3ALMU Ipolecca ymnpaBieHus. 3anaud ypoBHS. CTpykTypa
IIPOrPaMMHBIX CPEJCTB YPOBHSL.

35.  IIporpammHble cpeincTBa aBTOMAaTU3MPOBAHHOW 00paOOTKM M OTOOpakeHUs
apaMeTPOB TEXHOJIIOTUIECKOTO MPOIECCa, COCTaB U CTPYKTYpPa CPEICTB.

36.  OCHOBHBIE XapaKTEPUCTHKH TPOTPAMMHBIX CPEJICTB HAKOIUIEHUS M IIOMCKa
nHpopmanuu. CTpykTypa u kinaccuduxaius 0a3 JTaHHBIX.

37.  IIporpammHble cpelIcTBa aBTOMATU3MPOBAHHOIO cOOpa W mepenayd MHGOpMalnH,
CEeTH Nepeaayn JaHHBIX.

38.  HudopmanMoHHbIE TEXHOJIOTMH OO0bEIMHEHUS (CBSI3bIBAHUS) UCTOYHUKOB JTAaHHBIX,
ennHOe MH(POPMAIMOHHOE TIPOCTPAHCTBO.

39.  Meroabl CBsA3bIBAHMS W TEpeJaud JaHHBIX Ha YPOBHE OMNEpaIlMOHHBIX CHCTEM.

CepBepa nepenaun JaHHBIX.

40. Ha3naueHue M CTPYKTypa AaBTOMAaTU3HPOBAHHOTO TEXHOJIOIMYECKOTO KOMILIEKCA.
DNeMEHTBI CTPYKTYphl, HA3HAYEHUE U COCTAB.

41. Mertposorndyeckue XxapakTepucTuku. Hemerposornueckue XxapakTepuCTUKU

42. CTpyKTYpHBIE CXEMbI U CBOWCTBA CPENICTB H3MEPEHUS

43. OOpaboTKa pe3ynbTaTOB U3MEPEHUs
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CTpyKTypHBIii
3JIEMEHT
KOMITETCHIINH

[Tnanupyemble pe3yiabTaThl O0y4eHHs

O1eHOYHEIE Cpe€acTBa

44, VI3smepeHue HEdNEKTpUYECKHX BenuunH. Kiaccuduxanms

45. M3mepeHue TemmepaTypbl TEPMOMETPAMHU CONPOTUBJICHUS (TpeAesibl H3MEpeHHs,
rpagyupoBKn). TpeGoBaHUs, PEaBIBIIEMBbIC K MaTEpUATY
46. TlpeoOpa3oBaTen  HEICKTPUUYECKUX  BEIHYHH.
COIIPOTHBIICHUS

47. IlpeoOpa3zoBareny HEIIEKTPUYECKUX BeIMYMH. [loTynmpoBOAHHKOBBIE TEPMOMETPHI
COIIPOTHBIICHUS

48. TIpeoOpa3zoBatenu
npeoOpaszoBarenu

49. CraHgapTHble TEPMOAJIEKTPUUYECKUE
rpagyupoBKH, MaTepHall JIEKTPOJIOB)

50. CrocoObl UCKJIIOYEHHs] BIUSHUS TEMIIEpaTyphbl
TpeboBanwus1, IpeabSIBIsIEMbIE K MaTEpHUaIaM, TEPMOIIap
51. IIpeobpazoBaTenu HeANEKTpUUYECKUX BenuduH. [TupomeTpol
52. Mertoabl U CpeacTBa U3MEPEHUS pacxoia

53. IlIpeobpazoBarenu cepun METPAH

54. Metozpl U cpeAcTBa U3MEPEHUS] YPOBHS

Merannndeckue TCPMOMCTPBI

HEOJICKTPHUUCCKUX BCJIIMYHMH. TepMOSHCKTpH‘{eCKI/Ie

npeoOpazoBatenu  (Ipenenbl  U3MEpeHHs,

CBO60)IHBIX KOHIOOB TCpMOIIap.

YmMmern

— HUCMOJb30BaTh pa3iIMyYHble UCTOYHUKH JJIs
MOJTOTOBKH 0030pOB M OTYETOB, OPOPMIISATH
Hay4YHO-TEXHUYECKHE OTYETHI B
COOTBETCTBUH C TPeOOBaHUSAMU,

— 0000maTh MHGOpPMALMIO U3 pa3IMYHBIX
UCTOYHUKOB JJISi TOATOTOBKU 0030pOB IO
3aJJaHHOW TeMmaTuke, O(OPMIIATH Hay4HO-
TEXHUYECKUE OTYETHl C HCIOJIb30BAaHUEM
TOTOBBIX IIa0JIOHOB 1 MAKETOB;

— aHaIM3HpOBATH uHpopMaLUI0 U3
Pa3IMYHBIX HMCTOYHUKOB JUIS MOJTOTOBKH
0030pOB 110 33JIaHHON TEMATHKE, OTIPEACIIATh
CTPYKTYPY U OQOpMIATH Hay4HO-
TEXHUYECKHUE OTYETHI.

Ilpumepot npakmuueckux 3a0anuil:
3aganue 1. Mcnonb3ys pa3nuuHble TUTEPATYpHbIE HCTOYHUKH J1aTh OIIPE/IEIICHUE KaXa0My
TEPMUHY U3 CIEYIOLIEH CXEMBI.

KJIACCUOUKALIMS
[IOTPEILIHOCTEI
[
v v v v ¥
Ilo o xapakrepy

ITo npuynHam
MOSIBJICHHUSA

Ilo xapakTepy Io popme

3aKOHOMEPHOCTH
NposiBJIEHUs

npecTaB/IeHUst
NposiBJIeHHAsI
H YPOBHEM

MeTOoIYecKas CHCTeMaTHYeCKast abcomnmoTHas
CHIHAJA
HMHCTPYMEHTaJIbHAas ciryyaiHas OTHOCHTEJIbHAS,
aJINTUBHAS
JIMHAMHYECKast
MynBT"nnukaT
HBHAs
CyOBeKTHBHAsS CMellIaHHas

CBSI3M MEKLY
BeJIMYHHOI
NOTPEeIIHOCTH

cTraThu4dcCKas
(ocHOBHAs 1
JOIOJHUTCIIbHASA
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CTpyKTypHBIii
3JIEMEHT
KOMITETCHIINH

[Tnanupyemble pe3yiabTaThl O0y4eHHs

O1eHOYHEIE Cpe€acTBa

3ananue 2. Vcnonp3ys pa3ianyHble UHTEPHET HCTOYHUKH J1aTh OIIPEEICHNE KaXKI0MY
TEPMHUHY U3 CIEAYIOLEN CXEMBI.

C npunbnmxeHHbIM OLIEHNBaHNEM MOTrPELLHOCTH
C TOYHBIM OLiEHUBAHWEM MOTPELLHOCTH

MHorokpaTHble HepaBHOTOYHbIE MN36bITOYHbIE BeckoHTaKTHble T TNaboparopHsie
E€XHU4eCKMne | | (nccnepoBaTenbCckue)
OpaHoKpaTHble PaBHOTOYHbLIE Heobxoaumble KoHTaKTHble
Mo yncny namepeHuin Mo ycnosusam | |IMo cTeneHn gocTaToMHOCTH Mo ceasn ¢ Mo ToYHOCTH OUEHKN
BENNYMHBI N3MepeHuii N3MepeHunit 06beKTOM NnorpeLHocTn

| Buabl namepenun |

Mo cnocoby nony4eHus
pesynbTaTta

Mo xapaktepy

Mo meTo, o
Ay peaynbTata usmepeHumn

Mpsimble
(HenocpeacTBEHHbIE)

KocBeHHble
CoBOKynHble

ABcontoTHble
[onyckoBble (NOporoBble)
OTHOCUTENbHbIE

CoBMeCTHble

OuHamunyeckune
CraTtnyeckue

Ilpumepot npakmuueckux 3a0anuil 0141 IK3AMEHA:
1. CocTaBuTh CTPYKTYPHYIO U (DYHKIIMOHAIBHYIO CXEMbI aBTOMAaTH3aI[UU TUIIOBOTO KOHTYpa
PETYIUPOBAHMS TEMIIEPATYPHI.

2. CocTaBUTh CTPYKTYPHYIO M (PYHKIIMOHAIBHYIO CXEMbI aBTOMATU3allMK TUTIOBOTO KOHTYpa
pEeryJIMpOBaHUS JTaBJICHUSI.

3. CocTaBUTh CTPYKTYPHYIO U (YHKIIMOHATBHYIO CXEMbl aBTOMATU3aIMH TUTIOBOTO KOHTYpa
PEryJIMpoBaHUs pacxoa.

4. CocTaBUTh CTPYKTYPHYIO U (DYHKITMOHATIBHYIO CXEMbl aBTOMATH3AIIMH TUTIOBOTO KOHTYpa
PEryJIupOBaHMs COOTHOIICHHS TOILTIMBO-BO3/IYX.

5. Hpe;moanb KOMIIJIEKC TCEXHHYCCKUX CPCACTB IJId pe€ajin3allii THUIIOBOTO KOHTYypa
PEryjIupoBaHUs TEMIICPATYPhI

6. Hpe)moxmn, KOMINJIEKC TCXHHYCCKUX CPCACTB JId peain3allii THUIIOBOT'O KOHTYpa
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CTpyKTypHBIii
3JIEMEHT
KOMITETCHIINH

[Tnanupyemble pe3yiabTaThl O0y4eHHs

O1eHOYHEIE Cpe€acTBa

PEryaupOBaHUS 1aBICHUS

7. Ilpeio)kuTh KOMIUIEKC TEXHUYECKHUX CPEICTB JJs pealu3ald THUIIOBOIO KOHTYpa
pEryaupoBaHus pacxona

8. I[Ipe1oKUTh KOMIUIEKC TEXHUYECKUX CPEACTB JUIsl peaju3allMd TUIIOBOTO KOHTYpa
pEryaupoBaHusl ypOBHS

9. CocTaBUTh CTPYKTYPHYIO U (DYHKIIMOHAJIBHYIO CXEMbI aBTOMATH3aI[M1 TUIIOBOTO KOHTYpa
perynaupoBanus MomHoctu ayru B AITK.

10. CoctaBuUTb CTPYKTYpPHYIO U ()YHKIIMOHAIBHYIO CXEMbI aBTOMATH3allMU THIIOBOTO
KOHTYypa YpOBHs MeTajia B Kpuctauuzatope MHJI3.

11. CoctaBuTh CTPYKTYpPHYIO U (PYHKIIMOHAJIBHYIO CXEMbl aBTOMATH3allM1 TUIIOBOTO
KOHTYpa peryiarpoBaHus pacxoja Bojsl B 3BO MHII3.

Bnaners

—HaBbIKaMH PabOTHI B MMAKETaX MPUKIIATHBIX
nporpamm Jijisi 0hOpMIICHHS TEKCTOBOM
uHdopmaruuy,

—HaBbIKAaMU pabOTBl C COBPEMEHHBIMU
POrpaMMHBIMHU cpeacTBaMu JUTSt
ogopMmIIeHHUs! TEKCTOBOI nH(pOpMaIuy,

—MeTOIaMHI 51 CpeICTBaMH
MPEJICTABJICHUST TEKCTOBOW HWH(OPMAIHHA C
UCTIOJIb30BaHUEM COBPEMEHHBIX TEXHOJIOTUH.

Ilpumepot npakmuueckux 3a0aHui:
3amanme 1.
1. OtkpbITh TeKCTOBBIN qOKyMeHT WOrd u BU3yallbHO O3HAKOMHUTBCS C BHJIOM, B TOM
qucie ¢ BKIIOUEHUEM PeKuMa 0TOOpaKEHUS BCEX 3HAKOB
2. TlomaroBo 3afaTh CleAyIOLIME apaMeTphl JOKYMEHTA!
[Tapametpsl crpanunsl: [lons: Bepxuee — 1,5 cm, Ilpasoe — 2 cm, Huowcnee — 1,5 cwm,
Jlesoe — 3 cM; Opuenmayus — Kuwxnas; Hymepayusa cmpanuy — CHU3Y 1O UEHTPY.
[Mapametpsr Tekcta: lpugpm — Times New Roman, Paszmep — 14, Ilepsasi cmpoxka —
omcmyn — 1 cM, Buipasnusanue — 1o mupune, Meowcoycmpounvii — 1,5 ctpoku, 6e3
MHTEPBAJIOB J10 U Iociie ab3aria.
3. IlpuBectu B MOpPsIOK coiepKaHUe JOKYMEHTA 0 CTPYKTYypE:
— BBenenne
— OcHOBHas 4acTh
— BriBOgBI
[TepBblii AHCT cenath TUTYJIBHBIM U O(OPMHUTD €0 C UCIIOIb30BAHUEM KapTHHKH.
5. Bropoii 1ucT 0cBOOOIUTH MO/ colepkaHue (OTJIaBIeHNE) U MPOoAeaTh paboTy s
€ro aBTOMaTU4ECKOT0 CO3JaHUsl.
6. BcraBuTh HOBYIO HyMEpaluio CTPaHHUIl C TapaMeTpaMu:
nocepeanHe, 6e3 HoMepa Ha TUTYJIbHOM JIUCTE
7. CoxXpaHWUTb JOKYMEHT MOJ] HOBBIM Ha3BaHUEM.

s

BHuzy crpanunsl,
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CTpyKTypHBIii
3JIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl O0y4eHHs

O1eHOYHEIE Cpe€acTBa

3aganue 2. B pamkax 3aganus usyuutb Marepuan cratbu «PDF B WORD (DOCX): 10
Croco0OB KOHBEPTUPOBAHUS!».

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

1. BeiGpate u ycranosuts Ha I1K oHy U3 nporpaMm ajs KOHBepTUpOBaHUS (aiina.

2. KonBeprupoBath 1000 BeiOpaHHbIi Bamu dain *** pdf B popmar ***.doc (docx) u
CaMOCTOSTENILHO IIPUBECTH €0 B COOTBETCTBUE CO CIIEIYIOIIUMH TPEOOBAHUAMMU:

— IMapametpsl crpanunsl: [lons: Bepxnee — 1,5 cm, Ilpasoe — 2 cm, Huorcnee — 1,5 cM,
Jlesoe — 3 cm, Opuemmayus — Kuawknas. Ilapamerpsr tekcra: [lpugpm —
TimesNewRoman, Pasmep — 14, Ilepeas cmpoxa — otctyn 1,25 cMm, Boipasruusanue — 1o
mvpune, Meowcoycmpounwiii — 1 cTpoku, 0€3 HHTEPBAJIOB JI0 U ITociie ab3ana.

— Ortcneaure U ylanuTe JUIIHUE TPOOEIibl, 3HaKU Ta0y sy U ab3anal

3apnanme 3. Cosmate nokyment Microsoft Excel. MaccuB skcneprMeHTabHBIX JaHHBIX
BHECTH B DJIEKTPOHHYIO TAOIUILy. BEIUUCINTE CyMMY 1O KaXXIOMY Tapamerpy. Beraucinth
cpelHee 3HaueHue Kaxjaoro napaMerpa. Iloctpouts nuarpamMmy u rpaguk 3aBUCUMOCTH
ATHX JNaHHBIX. JIereHy pactoIoXKHTh MO OChI0 adcIuce.

Ilpumepovl npakmuueckux 3a0au K IK3ameHy:

3aoaua 1. Ucnonszys I'OCT 21.208-2013 nare pacmu@poBKy CIEAYIOLUUM YCIOBHBIM

0003HAYCHUSIM CpCACTB aBTOMATHU3alluN:

@

3aoaua 2. Ucnonb3dys ['OCT 21.408-2013 coctaBUTh mepeyeHb OCHOBHBIX pabOUMX
yeprexxen mpoekra no ACY TIIL.

3aoaua 3. Vicnonp3yst TOCT 21.208-2013 mosicHUTh 00beM TEXHUYECKHX CPENICTB HA
IIPEJJI0KEHHOM CXeMe aBTOMaTH3aluu:

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

CTpyKTypHBIii
3JIEMEHT
KOMITETCHIINH

[Tnanupyemble pe3yiabTaThl O0y4eHHs

O1eHOYHEIE Cpe€acTBa

Dy 20 8.4

>
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| o X sl =] i
R =
1 8 4 gl S .
! ! =i @l !
! ! e F /€ ke F /E /E!
Blelegiel
| [
no Mecmy i i - :
1 | ] | : 1
[udpabauyeckas { : } : BC Ie) & :
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L 1 1 1 L 1 1
Cmanuus -
deuexnmpanuzobarHol ans 4 Bi $ B O s 6 Bi 6 8o 6& éa.
nepudepuu Q
Peaynupyrwwul |PK [ |
KOHMpoAnep ?
CmaHuus Busyaausauuu |3BM o) I
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0) Ilopsiaok mnpoBedeHUS TPOMEKYTOYHOM AaTTEeCTALMH, MOKA3aTeJd MW KPHUTEPHH
OlLlCHUBAHMS:

[IpomexyrouHas arrecranus no gucuuruiiHe «HGopManroHHbIe TEXHOJIOTHU B METAJUTYPTrUU»
BKJIIOYAE€T TEOPETUYECKHUE BOIMPOCHL, MO3BOJSIOMIME OLEHUTh YPOBEHb YCBOCHHS OOYYarOUIMMHCS
3HAHUW, W TPAKTUYECKHE 3aJaHMs, BBIABISIIONIME CTENEeHb C(HOPMHPOBAHHOCTH YMEHHMH M BiaJICHUH,
POBOJUTCS B (hOpME IK3aMEHa.

DK3aMeH NPOBOJIUTCS B YCTHOM PopMe 10 TEOPETUUECKUM BOIPOCAM U MPAKTUUECKUM 3aaHUSIM.

Iloxkazarenu u KPUTEPHH OLICHUBAHUSA IK3aMeHa:

— Ha OIEHKY «omauyno» (5 0amnoB) — oOyyaroUIMiCs JOJDKEH IOJHO PAaCKpBITh COAEp)KaHue
MaTepuaiga B 00beMe MPOrpaMMbl TUCHUIUIMHBI, YETKO W IMPaBWIBHO JaTh OMpEeNieHUs, MPUBECTH
J0Ka3aTelbCcTBA HAa OCHOBE MAaTEMAaTHYECKUX M JIOTMYECKHX BBIKJIANOK, II0Ka3aThb HABBIKH
HCCIIEIOBATENBCKOM esTeNbHOCTH. OTBET N0JKEH OBITh CAMOCTOSITENIBHBIN, PU OTBETE MCIIOJIb30BAHbI
3HaHUS, IPUOOPETEHHBIE paHee;

— Ha OUEHKY «xopouwo» (4 6anna) — oOyJaromuics JOMKEH PacKphITh COAEp)KaHWe MaTepuaia B
o0bEeMe TPOTrpaMMBbl JUCHUIUIMHBI, B OCHOBHOM IPAaBWJIBHO JaThb OCHOBHBIC OMpPEICICHHS U MOHSATHS
npenMera. Ilpu oTBere JOMyIIEHBI HETOYHOCTH, HapyIIeHa TMOCIENI0BATEIbHOCTh H3II0KEHHS,
JIOTTYIIIEHBI HEOOJBIINE HETOYHOCTH TIPHU BBIBOJIAX W UCIOJIB30BAHUU TEPMUHOB, MTPAKTUICCKHE HABBIKU
HETBEPIBIC;

— Ha OLEHKY «ydosnemeopumenbro» (3 Oaina) — oOydarouuics OKEH YCBOUTH OCHOBHOE
conepkanue Marepuana. [Ipu oTBete ornpeneneHus U MOHATHS JaHbl HE YETKO, JOIMYILIEHbI OIINOKU MPU
MIPOMEKYTOYHBIX MATEMATHYECKHUX BBIKJIAJIKAX B BBIBOJAX, IPAKTHUSCKHAEC HABBIKYU CIIA0bBIC;

— Ha OIIEHKY «Heydosiemeopumenvho» (2 0amna) — 00yYaroNIMNACS JTEMOHCTPUPYET 3HAHUS HE
6omee 20% TEOpPETHYECKOTO MaTepuana, IOIYCKaeT CYIIECTBEHHBIC OMIMOKH, HE MOXKET IT0Ka3aTh
MHTEJUJICKTYyallbHbIE HAaBBIKM DPEIIEHUS MPOCThIX 3anad. [Ipu oTBere nomyiieHbl rpyOble OMIMOKH B
OTIpeJIeNICHUSX, I0KA3aTeIbCTBA TEOPEM HE MPOBEACHO, HE AHBl OTBETHI HA JIOTIOJHUTEILHBIE BOIIPOCHI
MpernojaBaTesis, OTCYTCTBYIOT HABBIKU HCCIIEA0BATEIbCKOMN e TEIbHOCTH,

— Ha OLIGHKY «Heydosremeopumenvhoy» (1 0amn) — HE MOXET TOoKa3aTh 3HAHWUSA Ha YpPOBHE
BOCIIPOU3BE/ICHUSI M OOBSACHEHUS HHPOpPMAIMHM, HE MOXET I[0Ka3aTh HHTEIUIEKTyalbHble HAaBBIKH
pelIeHust MPOCTHIX 33724, OCHOBHOE COJIEpyKaHHe y4eOHOTo MaTepralia He PacKphITo.

8 YueOHo-MeToanyeckoe u HHGOPMANMOHHOE o0eciedeHre THCIUTIIIHHBI

a) Ocnoenas 1umepamypa:

1. CoBpemeHHBIE CHCTEMBl aBTOMATH3allUK U YIIpaBieHus : yueOHoe nmocooue / C. M. AHnpees,
E. C. Psabuuxosa, E. 0. Myxuna, T. I'. Cyxonocosa ; MI'TY. - Maraurtoropck : MI'TY, 2015. - 1
AJIEKTPOH. OTIT. JTUCK (CD-ROM). - 3arm. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=71.pdf&show=dcatalogues/1/1123963/71.pdf
&view=true (mara oOpamenus: 18.09.2020). - MakpooObekT. - TeKCT : 3aeKTpOHHBIH. - CBeacHHS
noctymHbl Takke Ha CD-ROM

2. Tponenko, B.B. Cucremsl ynpaBieHHs TEXHOJIOTHYECKIMH TIpoIieccaMyl U HH(OpMaImOHHbIE
TEXHOJIOTUH: ydueOHOe mocobue ans akagemuueckoro OakamaBpuara / B.B. Tporenko, B.K. ®enopos,
A.N. 3abynckuii, B.B. KomennanToB. - Mocksa: M3natensctBo HOpaiit, 2019. - 136¢. - ISBN 978-5-

534-09938-6 - Tekcr : osmekrponnsid. - URL: https://urait.ru/viewer/sistemy-upravieniya-
tehnologicheskimi-processami-i-informacionnye-tehnologii-438994+#page/1 (mara oOparlieHus:
18.09.2020).

0) /lonoanumenvnasn 1umepamypa:

1. Merposnorus. Teopusi u3MepeHuid: yueOHUK [T aKaIeMUYecKoro OakanaBpuara / moj oOril.
penakmueit T.M. Mypamikunoii. - 2-e u3., ucnp. u nom. - Mocksa: MznatensctBo KOpaiit, 2019. - 167c.
— ISBN 978-5-534-07295-2. - Tekcr : anextponnsiit. - URL: https://urait.ru/viewer/metrologiya-teoriya-
izmereniy-434719#page/1 (nara obpamienus: 18.09.2020).



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
https://urait.ru/viewer/metrologiya-teoriya-izmereniy-434719#page/1
https://urait.ru/viewer/metrologiya-teoriya-izmereniy-434719#page/1

3. Knenmkos, B. B. ABromaTusamusi TpOW3BOJCTBEHHBIX IIPOIIECCOB : Yyd4eb. mocobdme /
B.B. KneniukoB, H.M. Cynran-3ane, A.I'. Cxuptnaaze. — Mocksa : UH®OPA-M, 2018. — 208 c. —
(Boiciree obpasoBanwe: bakanaspuat). — Www.dX.doi.org/10.12737/18466. - ISBN 978-5-16-011109-4.
- Tekcrt : anexktponnbiid. - URL: - https://znanium.com/read?id=302903 (nata oopamenus: 18.09.2020). —
Pexxum mgocTyna: 1o mojamnucke.

4. UBaHoB, A. A. ABTOMaTH3aIUsl TEXHOJOTHUYECKUX IPOIECCOB M MPOM3BOACTB : Y4eOHOE
nocobue / A.A. IBaHoB. — 2-¢ u3., ucnp. u gon. — Mocksa : ®DOPYM : UHOPA-M, 2020. — 224 c.
— (Cpennee npodeccuonanbaoe oopazopanue). - ISBN 978-5-00091-535-6. - TekcT : 3MEKTPOHHBIH. -
URL: https://znanium.com/read?id=362810 (mata o6pamienus: 18.09.2020). — Pexum gocryma: Imo
TIOJIITHCKE.

5. MyxuHa, E. 1O. [IpoektupoBanre aBTOMaTH3UPOBAHHBIX CUCTEM: KOHCIIEKT JICKITUH : ydeOHOe
nocobue / E. 0. Myxuna ; MI'TY. - Marautoropck : MI'TY, 2014. - 1 anextpos. ont. nuck (CD-
ROM). - 3arn. ¢ Tutyin. 3kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1154.pdf&show=dcatalogues/1/1121181/115
4.pdf&view=true (nara ooparenus: 18.09.2020). - MakpooObeKT. - TEKCT : 37eKTPOHHBIN. - CBeICHHS
noctymabl Takke Ha CD-ROM.

6. llumos, O. B. Texuuyeckue cpelcTBa aBTOMATH3AIMK U YIIPaBICHUS : ydyeOHOE mocooue /
O.B. llIumoB. — Mocksa : UH®PA-M, 2020. — 396 c. + Jlon. marepuansl [ D1eKTpOHHBIN pecypc]. —
(Cpennee mpodeccuonansuoe obpazoBanue). - ISBN 978-5-16-015283-7. - TekcT : 31EKTPOHHBIN. -
URL: - https://znanium.com/read?id=359601 (mara oOpamenus: 18.09.2020). — Pexxum gocrtyma: mo
TIOJIITUCKE.

7. Aunpees, C. M. [IpyuHIHMITBI TOCTPOSHHUSI X OPTaHU3AIMH KOMILIEKCOB TEXHUYECKHX CPEJICTB B
crcTeMax aBToMaTuueckoro yrpasieHus. Kypce nekuuii : yaueoHoe nmocodue / C. M. Annpees. -
Maruutoropck : MI'TVY, 2013. - 1 anektpon. ont. guck (CD-ROM). - 3ar. ¢ tutyi. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=920.pdf&show=dcatalogues/1/1118913/920.
pdf&view=true (mara oopamenus: 18.09.2020). - MakpooObekT. - TekcT : 31eKTpoHHbIH. - CBeeHus
noctymabl Takke Ha CD-ROM.

8. Ilapcynkumn, b. H. ABroMaTHM3amusi TEXHOJOTHMYECKHX IPOIECCOB U IPOU3BOJCTB.
HpOH?;BOI[CTBO CTalii B MAapTCHOBCKHUX II€YaX, JABYXBAHHBIX arperarax U KHUCJIOPOJHBIX KOHBCPTEpAX :
yuebnoe nocobue / b. H. Ilapcynkun, T. I'. CyxoHocoBa, A. P. bonaapesa ; MI'TY. - Maraurtoropck :
MI'TY, 2016. - 264 c. : HII., TaoII. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2913.pdf&show=dcatalogues/1/1134463/291
3.pdf&view=true (mara obpamenus: 18.09.2020). - MakpooOwekT. - TekcT : 37eKTpoHHbIH. - MMeeTcs
NIeYaTHBIN aHAJIOT.

9. [Mapcynkun, b. H. ABTOMaTH3anus TEXHOJIOTHYECKUX MPOIIECCOB M POU3BOJICTB B

Metautyprud : yaeonoe nocoodue / b. H. [Tapcynkun, C. M. Auapees, E. C. Ps6unkosa ; mox pex. b. H.
[Tapcynkuna ; MI'TVY, [kad. [IKuCV]. - Maraurtoropck, 2011. - 151 c. : un., Tabdn. - 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 : 37eKTpOHHBIH. - MeeTcs
NIEYaTHBIN aHAJIOT.

10. [Mapcynkun, b. H. ABTOMaTH3a1us U ONTUMU3AIMS YIIPABICHHSI TETIJIOBBIM PEKUMOM PabOTHI
0J10Ka BO3lyXOHarpeBaresiei JoMeHHoi reun : yaueOHoe nocodue / b. H. I[lapcynkun, C. M. Annpees,
M. 10O. Ps6uukoB ; MI'TVY, [kad. [IKuCVY] . - Marautoropck, 2009. - 148 c. : ui., rpad., cxemsl, Ta0I. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=269.pdf&show=dcatalogues/1/1060896/269.
pdf&view=true (mara o6pamenus: 18.09.2020). - MakpooObekT. - TeKCT : 3eKTpOHHBIH. - MeeTcs
MEeYaTHBIN aHAJIOT.

11. [Mapcynkun, b. H. ABTOMaTu3anus u onTuMu3anys yrpapieHHs MPOIECCOM BBIIIJIaBKU
YyryHa B JOMEHHBIX euax : yueonoe nocoodue / b. H. ITapcynkun, C. M. Anapees, T. I'. CyxoHocosa ;
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https://magtu.informsystema.ru/uploader/fileUpload?name=2913.pdf&show=dcatalogues/1/1134463/2913.pdf&view=true
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https://magtu.informsystema.ru/uploader/fileUpload?name=269.pdf&show=dcatalogues/1/1060896/269.pdf&view=true

MI'TY. - Marauroropck : MI'TY, 2018. - 215 c. : un., Tabmn., cxemsl, rpad., Iuarp., HOMOTp., 3CKU3HIL. -
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 (mnara o6pamenus: 18.09.2020). - MakpooObeKT. - TEKCT : aIeKTpoHHBIN. - MeeTcst
NIEYaTHBIN aHAJIOT.

6¢) Memoouueckue ykazanus:

1. Myxuna, E. 0. Cucremsl ympaBieHUs TEXHOJOTHYECKHMMH MpOIecCaMH M HH(POPMAIMOHHBIE
TexHoJsoruu : yueoHoe nocodbue / E. FO. Myxuna, A. P. bonnapesa ; MI'TY. - Marauroropck :
MI'TY, 2014. - 1 saekrpon. onrt. guck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1156.pdf&show=dcatalogues/1/1121
183/1156.pdf&view=true (mata oOpamenus: 18.09.2020). - MakpooObekr. - TekcT
AJIEKTPOHHBIN. - CBeaeHus gocTynHbl Takke Ha CD-ROM

2. Myxuna, E. 0. ABTOMaTu3anus TeXHOJIOTHYECKUX TporeccoB : mpaktukyM / E. FO. MyxuHa, A.
P. Bounapesa ; MI'TY. - Maruauroropck : MI'TY, 2017. - 110 c. : un., Tabn., cxemsr. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3507.pdf&show=dcatalogues/1/1514
313/3507.pdf&view=true (mata oOpamenus: 18.09.2020). - MakpooObekr. - Tekcr
3IIEKTPOHHBIN. - FIMeeTcs neyaTHbIN aHaJIOT.

3. Meroauueckne yKa3aHWUsS 10  BBIIOJHEHUIO KOHTPOJBHOH pabOTBI 1O  JUCIMILIAHE
«H(pOopMalMOHHBIE TEXHOJIOTHH B MeTaiutyprun». [lpunoxenue 1.

2) Ilpozpammnoe obecneuenue u Humepnem-pecypcoi:

Haumenoanue 10 Ne norosopa Cpox neicTBUs JTUIIEH3UN
MS Windows 7
Professional (myis N-1227-18 ot 08.10.2018 11.10.2021
KJIaCCOB)
MS Office 2007 Ne 135 ot 17.09.2007 OeccpouHo

Professional

CBOOOJIHO pacCIpOCTpaHIEMOe

FAR Manager o

06eccpodHo

CBOOOJIHO pacIpOCTpaHIEMOe

7Zip 1o

0eccpovHO

HpO(l)ECCI/IOHaJIbHLIe 0a3bl JAHHbIX U I/[H(l)OpMaIII/IOHHbIe CIIPaBOYHbLIC CHCTEMbI

HaszBanue kypca Cchlika
DnekTpoHHas 0a3za MepHoANYecKUX u3nanuii East View
Information Services, 00O «MIBHC»

https://dlib.eastview.com/

HaHI/IOHaJ'H)Hafl I/IHCbOpMaHI/IOHHO-aHaJ'II/ITI/I'-IeCKaS[

cucreMa  —  Poccuiickuit WHIEKC nayunoro|URL: https://elibrary.ru/project_risc.asp
nutuposanus (PUHIL)

HauponansHas HHbep MAIHONHOAHATIMTIACCKAA g - hitps://elibrary.ru/project_risc.asp
CHUCTEMA — Poccuiickuit NHICKC HAy4YHOI'O

g;ﬁ;g?; an  cucrema  Axazemms  Google  (Google URL.: https://scholar.google.ru/

Nudopmarnmonnas cucrema - EnnHoe okHO 1OCTyma K

URL: http://window.edu.ru/
UH(POPMALIMOHHBIM pecypcam
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https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

®denepanpHOE roCcyJJapCTBEHHOE
YUpEXKICHUE «DenepabHbII
IIPOMBINITICHHONW COOCTBEHHOCTH)

OIOIKETHOE

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

Poccuiickas I'ocynapctBennas oubnuoreka. Karanoru

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

DnekTpoHHbIe pecypchl Oubimorexku MITY um. T'.U.

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

HocoBa
DenepanpHBIN 00pa3oBaTeILHBII nopTrai —
/1ep P p http://ecsocman.hse.ru/
OxonoMuka. Corumosiorusa. MeHeKMEHT
YHuBepcurerckas nHopMaImoHHas cucreMa . .
https://uisrussia.msu.ru
POCCHS P

«Web of science»

MexnyHapoaHas HayKoMeTpudeckas pedepaTUBHaAs U
IOJTHOTEKCTOBass 0a3a JaHHBIX HAay4HbIX W3AaHUN

http://webofscience.com

MexayHnaponHas pedepatuBHass M IOJHOTEKCTOBas
cripaBoyHas 0a3a JaHHBIX HAYYHBIX M3IaHUH «SCOPUS»

http://scopus.com

9 MaTepuajibHO-TeXHHYECKOe oDecriedeHne TUCIUIIHHBI
MartepuaibHO-TeXHUYECKOE 00eCIeYeHUE TUCITUTUIMHBI BKIIFOYACT:

Tun u Ha3BaHue AyIUTOpUHN

OCHaH_ICHI/Ie AyJUTOPpUN

VY4eOHble ayaUTOpPUM JJIsl IPOBEIEHUS
3aHATHH JEKIUOHHOTO TUIIA

MynbTUMEAUITHBIE CPENCTBA XPAHEHUS, INEepeadn
U TpejcTaBIeHus: HHpOopMauu

[Tomemenuss  II  CaMOCTOSTEIBHOU
paboThl 00yYAIOIIUXCS

[lepconanpHble KOMOBIOTEpHI ¢ maketom MS
Office, Boixomom B HMHTEpHET W ¢ JOCTYNOM B
AJIEKTPOHHYIO HHGOPMAIIMOHHO-00pa30BaTEeIbHYIO
Cpeay YHUBEPCUTETA

VY4eOHble ayqUTOPUM Ui TPYIIOBBIX U

Jlocka, MyJIbTUMEIUWHBINA TPOEKTOP, IKpaH

VHIUBUYaIbHBIX KOHCYJIbTAllU U,

TEKYIIEr0 KOHTPOJSA M MPOMEKYTOUHBIX

KOHCYJIbTALIUI

ITomemenme JUIST XpaHECHUS u | Cremnmaxku s XpaHeHUs y4eOHO-METOIMYECKHUI
npohUIAKTUIECKOTO o0cyKUBaHUS | JOKYMEHTAI[UU

y4eOHOro 000pyJOBaHMsI

VYuebHas ayauTopusi AN IPOBEACHUS
MIPAKTHYECKUX 3aHATHIH!
KOMIIBIOTEPHBIN KJ1acc

[lepcoHanbHbIE KOMIBIOTEPHI ¢ makeToM MS
Office, Beixomom B HMHTEpHET WM ¢ JIOCTYNOM B
ANIEKTPOHHYIO HH()OPMALMOHHO-00pa30BaTEIbHYIO
cpeny YHHBEPCHTETa

VYdeOHass ayauTopHsl IS TIPOBEICHUS
1a00paTOPHBIX PadOT:
nmabopaTopus METPOJIOTHH
TEXHOJIOTHYECKUX U3MEPEHUN

n

JlaGopaTtopHble  YCTaHOBKM  JUISl  BBIIIOJIHEHUS
nmabopaTOpHBIX padoT:
— 7abopaTOpHBIA  CTEHI «13mepenue
pacxoja razay;
— 11abopaTOpHBIA CTEHJ «IToBepka
TepMonap»;

nabopatopubiii crenn «IloBepka mpubopa
Huck-250, noromerpa 111-4540/1 u npubopa
A-566y;
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— gpabopatopHbiii  cteHa «lcneiTanme w
noBepka KCII-3, BoasTMmerpa [111-4540,
npudopa Juck-250;

— nabopaTtopHblii cTteHa «l3Mepenue ypoBHs
JKHUJIKOCTEI;

— nabopatopHblii creHa «l3mepeHune ypoBHS
CBIITYYHX MAaTEpUAIOBY;

— nabopartopubiii crenn «lIpeobpazoBarenu
nasieHus Merpany;

— mabopatopHblii creHn «Craruueckue u
JUHAMHYECKUE XapaKTEPUCTUKH O0beKTa
yIpaBICHUS»

OnekTpoHHble  IuIakatbl 10 Kypcy "OCHOBBI
METPOJIOTHH M TexHu4eckue wusmepenus" (136),
ko Ha 2 T1K.

[Ipunoxenune 1

MeTozmqecm/le YKa3aHUA 110 BBINMOJIHCHUIO KOHTpOJILHOﬁ paﬁoTbl o JTMCHMIIJIMHE
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«H(popMannOHHBIE TEXHOJIOTHU B METAJLTYPrUm»

1. OOmue cBeneHus
KonTponbHast paboTa BBIMOIHIETCS CTYJEHTOM CaMOCTOSTEILHO W CHAETCs O Hadaja CeCCHUH.

'oToByt0 paboTy HajO chaTh MPEnoJaBaTeli0 Ha MPOBEPKY (Ha oOpa3oBaTeIbHBIN MOpTall), y3HATH
pe3yabTaThl MPOBEPKH M MPH HEOOXOAMMOCTH HCIPAaBUTh 3aMedaHus. Pabora Oyner 3auTeHa TOJBKO
[I0CJI€ YCTPAHEHUS 3aMEeUaHHM.

TekcT KOHTPOJIBHON PabOThI AOJKEH COJIEPHKATh:

— TuTynbHBIH THCT, BRINOIHEHHBIN 10 3a1anHoi hopme ([Ipunoxenue A).

— Conepxanue.

— 3aganue 1.

— 3ananue 2.

— 3ananue 3.

— 3annue 4.

— CHIUCOK HUCII0JIb30BAHHBIX HCTOYHUKOB.

2. Teoperuveckoe BBeJgeHHE
3aoanue Nel. Pacuem ko3gppuyuenmos cmamuueckoi xapaxmepucmuku oovekma
YRPAagieHus MemoooM HAUMEHbUIUX K8AOPaAmos

Memoo naumeHvuwUX KBAOPAMO8

JUis ~ MaTeMaTH4yecKOro  ONMCAaHUS ~ CTaTMYECKMX  SKCIEPUMEHTAJIbHBIX  XapaKTEPUCTUK
TEXHOJIOTHYECKOTO IIpoliecca MCIOJb3YIOTCS YpPaBHEHUs IOJTYyYE€HHbIE METOJOM MaTeMaTH4YecKOu
CTATUCTUKHU Ui nonydenust 3aBucumoctu Y = f(X). Dty 3aBucumocth Hambosee mpocTo U yaoOHO

BBIPA3UTh C UCIIOJIB30BAHMEM MHOI'OYJICHA BUA:
Y(X)=ay +a; - X+a, - X2 +....+a, - X" (1)

Tak kak craTMyeckas XapaKTepUCTHKA HEJIMHEWHas, TO JJIA IOJy4YECHHs] YPAaBHEHUS CTATHYECKOU
XapaKTEPUCTUKHU UCIIONIB3YETCS TIOJMHOM YETBEPTON CTEIIEHN BUIA:

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

Koadurmentsr nmonuaoma (2) onpenensitoTcss U3 PeIieHus] CUCTEMbl YPaBHEHUM TMOJYYCHHBIX C

HCIIOJIB30BAHHUEM METOJJa HAUMCHBIINX KBAAPATOB!:

SY=N-ay+a,->X+a, -2 X?+a; -3 X3 +a, -2 X*

XY =ap-YX+a; - Y X2 +a, - I XPray - Y X +a, -3 X°

SX3Y =a, Y X%+a;- Y X3+a, - Y X ra;- Y X% +a, -2 X5 (3)
SX3Y=a,-YX3+a,- X +a,- XX’ +a; -3 X0 +a, -2 X’
XYY =ay Y X +a; - Y X% +a, I X% ray Y XBra, Y XB

Pacuer k03pPUIIMEHTOB ypaBHEHHS CTAaTUYECKOW XapaKTEPUCTUKH METOJAOM HAMMEHbBIIUX
KBaJIpaTOB MIPUBEJICH B TAOIUIIE HIDKE.

Pemenue cucteMbl ypaBHEHHI OCyIIeCTBIsAETCS MeTooM Kpamepa 1 3akirtodaeTcs B ONpeIeICHHH
K03 PHUIHEHTOB MoJHHOMA (2) C IOMOIIBIO OMPEIEIUTENIEH, COCTABICHHBIX 10 CHCTeME ypaBHeHUH (3).
Jlanubie OepyTcst u3 TabIUIBl (CyMMa IO CTOJIOIAM)
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Y

XY
X2
X3

X4

A, =

Koaddunments nonmunoma (2): ag =

X X?

X% x3

y x% x*

Yy X* x°®

Y X5 x°®

N X Xx?

X X2 x3

x2 X3 X

X3 x* X

x4 x5 X

x3

x4
X5
XG

X7

X3

X4

4

5

6

x4
XS

X8 A,

X7

X8

Y

XY
x5 X2y
x& x®y

X7 X*Y

Koaddunments! ypaBHeHUS:

A
a, = Xl =1235,43;

Al
a; = —
7oA

2 4
NY X2 X3 x4 N XY X3 x* N X XY X
X XY X3 X4 x5 X X2 Xy X4 X5 X X% x® xy x°
X2 X2y x4 x5 x8| A, =| X2 x® X2y x® x8| A, =| X* Xx® x* x*y x°
X3 X3y x5 x® x7 x® x* x3y x® x7 x3 x* x% x%y X7
X4 X%y x8% x7 x& x* x® x*v x7 x&
x* x% x% x4y x8
N X X% x® x*
X X% X% x* x5
x2 x3® x* x5 x®
x® x* x5 x8% x7
x* x5 x8% x7 x&
A A A A A
i al:_l; a2:_2; a3:_3; a4__4
A A A A A
A A A
=-13503; a, =Tz=565,069; a3=f=—563,74; a4:f4=170’227

YpaBHEHUE CTATHYECKON XapaKTEPUCTUKU OYIET UMETh CICAYIOIINN BUI:

Y(X) =123543-13503- X + 565069- X —56374- X3 +170227- X*

HonyquHas[ CTaTUYCCKasda XapaKTCPUCTHKA IPUBCACHA HAa PUCYHKC!

Temnepatypa

1275,0

1270,0

~_

1265,0

\

1260,0

1255,0

//

0,500

0,600 0,700

0,800

0,900

1,000

1,100 1,200

KoadhdmumeHT pacxopa sBosgyxa

‘ ® OKCM. TOYKK

JInHna perpeccu ‘

Pucynok — Cratndeckast XapakTepruCTHKA

1,300

3aoanue No2. Onpedenenue OuHAMUYECKUX RAPAMEMPOE 00bEKMA YRPAGIEHUA NO KPUBOU

pasecona
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JluHaMu4ecKoil XapaKTepuCTUKOM 00BEKTa PeryInpoBaHus HAa3bIBACTCS 3aBUCUMOCTh U3MEHEHUS
BO BPEMEHH BBIXOJHOM BETMYMHBI y 00BEKTa B MEPEXOAHOM pexkume. IIpu 3ToM mpeamnonaraercs, yTo
HEYCTAaHOBUBIIMNCS (II€PEXOJHBINA) PEXKUM BbI3BAaH OJHOKPATHBIM CTYNEHYAThIM CKauKOOOpa3HbIM
€IMHUYHBIM BO3MYIICHHEM BXOJHOW BEJIMYMHBI (PErylIUPYIOUIMM BO3ACHCTBUEM WM BHEIIHUM
BO3MylIeHHEM). JlMHaMU4YecKass XapaKTepHCTUKa OOBEKTa TaKKe Ha3bIBaeTCSl KPUBOM pas3roHa u
SBJIETCS. BpDEMEHHON XapaKTEPUCTUKON OOBEKTA.

KpuBast pazroHa o0bekTa MOXKET OBITh MMOIy4€HA SKCIIEPHUMEHTAIBHBIM IyTEM, WIH pacCYMTaHa
AHAJINTUYECKHU.

IIpn sKCHEpUMEHTaNbHOM CIIOCOOE IMOJNYYEHMsI KPUBOM pa3roHa peryisTop OTKIKYaeTcs OT

00BEKTa PETyIMPOBAHUS, & HA BXOJl 00BEKTA BPYUHYIO BHOCUTCS €IMHUYHOE CTYIIEHYATOE BO3ICHCTBHUE.

y

Pucynok 1 — IlepexonHast xapakTepuCTHKa OOBEKTA.

JluHaMu4eckre XapakTepuCcTUKU 00beKTa:

Tsan — BpEMS 3ama3[bIBaHUs, XapaKTEpU3yeT 3ama3fblBaHHE W3MEHEHHUS PperyIupyeMoro
napameTrpa MpH BO3HUKHOBEHHH PETYIHPYIOUIETO BO3ACHUCTBUS WM BO3MYIICHUS. YBEIWYECHUE Tsan
3aTpyAHseT paboTy peryisaTopa, yxyalaeT yCTOMYuBOCTb.

Tos — TMOCTOSSHHAas BpeMEHUM OOBEKTa, Mepa HHEPTHOCTH O0beKTa, 4yeM OoJjbllue Tos TeM
Me/IJICHHEE H3MEHSIETCS PETryIIMPYEeMbIi ITapaMeTp, TeM Jierde padoTaTh PeryasTopy.

Koo — KO3 duIHeHT Tmepenaur 0oO0OBEKTa, MOKa3bIBaeT, KaKk HW3MEHsETCs mapaMmerp X TpHu

W3MEHEHHH perynupyromiero BosaeiictBus Y. Uem Oonbiie Ko TeM 0O0BEKT YyBCTBHUTEIbHEE K

. AY
BO3JEeNCTBUAM. Koo = x

[To mepexomHoMy mpoleccy, H300paXeHHOMY Ha Trpaduke, OmpeaenseM XapaKTepUCTUKU

00bBeKTA:
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Pucynok 2 — I'paduk [u1st onpeiesieHnss AMHAMUYECKUX MapaMeTpOB 00bEKTa YIPaBICHUS

Koadpunment nepenaun oobekta Kos Haxoaum 1o popmysie:

AY
k06 = E 1 (1)

rae AX — u3MeHeHHe BXOIHON BEIMYHHEIL,

AY — U3MeHEHNE BBIXOIHOW BEIINYMHEL.

AY _ 120000—80000 _ 40000
Kog=—= = = 2000 m3/%xoma UM
0 =A% 60—40 20 0X04

ITo rpaduky Ha pucyHke 1 ompenensieM BpeMs 3ara3IbIBAaHUS Tsan U TOCTOSTHHYIO BpeMeHH T og.
Tian = 8 CEK.

Tos = 32 cexk.

3. BapuaHThI 321aHUIi KOHTPOJILHO# PadoThI

3adanue 1. Cmamuyeckas xapaxmepucmuka 00veKma ynpaeienus

Paccuurath KOB(I)(I)I/II_II/IGHTBI TeopeTquCKOﬁ JIMHUU PErpecCruu METOJA0M HAUMCHBIIIUX
KBaaApaToB.

YpaBHeHI/Ie JIMHUU PETPCCCHU UMECT BU:
h'(x)=ax® +bx+c.

SKCHepI/IMCHTaHBHLIC JAaHHBIC 11O BapHaHTaM IMPUBCJCHLI B Ta6J'II/II_IC.
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X; 3uavenus 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; 3navenus Y; = Y(Xi)
Bapuanm 7| Bapuanm 8| Bapuaum 9| Bapuanm 10 | Bapuanmll| Bapuanmli2

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
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X;| Buavenusn 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; Buavenusn Y; = Y(Xi)

Bapuanm 19 Bapuanm 20| Bapuamm2l| Bapuanm 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 -141 -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

3aoanue 2. /lunamuueckan xapakxmepucmuka 00beKma ynpagienus
[To xpuBO# pa3roHa onpeaeauTh THHAMAYECKHUE MapaMeTPhl 00hEKTa YIIPABICHHUS.

Bapuanm Xapaxmepucmuka
1 300
200 ~

[asneHue, H/M"2
=
o
o

0 10 20 30 40 50 60 70
Bpewms, ¢
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3aoanue 3. Peghepam «Memoowt u cpedcmea uzmepenus napamempos mexHoao2uieckKo2o
npouecca»

B pedepare HEoOXOAMMO NpPUBECTH CXEMy U OINHMCAHHWE MPOMBILIUIEHHOTO CpEeACTBa

HU3MCPCHUA TCXHOJOIMYCCKOI'O IIapaMETpa (HO BapI/IaHTaM). TeMy MOXXHO BH6paTb CaMOCTOATCIIBHO,

COorjiacoBaB €€ C IIPCIIoaaBaTCJICM. HpI/IMepH TEM:

1. VnpTpa3ByKkoBble pacxoJ0MeEpHI

2. TepmoniiekTpruecKue Mpeodpa3oBaTeIn

3. TepMOMeTpHI CONPOTUBIICHUS
4.T1lupoMeTpbl OJHOTO U3JTyUEHUs
5.W3meputens nasinenus Merpan-100
6.PorameTpsr

7.AxycTu4eckrue ypoBHEMEpPHI

8.13mepenne pacxoja METOJIOM IEPEMEHHOT0 Iepernaja JaBieHus (Ha Cy)KaroleM yCTPOUCTBE)
9.MexaHuuyeckue ypoBHEMEPhI

10. TemyoBbIe pacXxoa0MepHI

11. DnekTpoMarHUTHBIE PACX0IOMEPHI

12. TTupomeTpsl CIEKTPATLHOTO OTHOIICHHS
13. VYnbTpa3ByKOBBIE YPOBHEMEPHI

14. TennoBble ra3oaHan3aTopbl

15. OnTuueckue razoaHanan3aTopsl

16. T'azoBbIle XpomaTorpadsl

17. ByiikoBble ypoBHEMEPHI

18. MarHuTHbIE ra30aHAIN3aTOPHI

19. SIpxocTHBIE TUPOMETPHI

20. EmxocTHBIE ypOBHEMEPHI

3aoanue 4. Peghepam «Cucmemul ynpagienus mexnonocuiecKUMu npoyeccamu)
B pedepare HEoOXoammo omucaTh CHUCTEMY YIMPABICHHUS TEXHOJIOTHYECKHUM IPOIIECCOM U

MPUBCCTH CXCMY aBTOMAaTU3alluN 3TOI CUCTEMBI. TeMy MOXHO BLI6paTL CaMOCTOATCIIbHO, COIJIaCoOBaB €€

C IMPCIIoJaBaTCIICM. HpI/IMepLI TEM:

Temuwt (oouiue)

1. ABTOMaTu3aIus mpoiecca MeJIKoro IpoOIeHUsI.

2.KOHTpOTb HATMYHS CHIITYyYHX MaTePUAIOB B PACXOIHBIX OyHKepax.

3.lo3upoBaHue CHITTyYUX MaTECPHUATIOB.

4.YrpaBieHrue T03UPOBAHUEM CHITTYUYUX MAaTEPUATIOB MpH (OPMHUPOBAHUHU ITUXTHI U3 HECKOJIBKHUX

MaTepuaaoB (00bEMHOE MPOMIOPIIUOHUPOBAHUE).
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5. ABTOMaTH3aIMA MpoIecca CIIeKaHus IUXThHI Ha arJioMepaliMoHHBIX MaIlIiHAaX.

6.CrocoObl n3MepeHus BIaXHOCTH IIUXTHI.

7.KoHTponb 1 ynpaBieHHE YKIaJIKON MIMXThI HA JIEHTY B IOCTOSIHHOM 33/1aHHOM CJIOE.

8. ABTOMaTH3a1Ms TEXHOJIOTHYECKOTO MPOIecca BHIIIABKY YyTryHa B JIOMEHHBIX Tevax.

9. ABTOMaTH3a1MA TEIJIOBOI'O pEXXKUMa BO3lyXOHarpeBaTess JOMEHHOM Meyu.

10. VnpaBneHue TEIIOBBIM PEXUMOM JOMEHHON IEUH.

11. VnpaBneHue pacnpeseneHneM ra3oBoro oToka 1o Ce4eHUI0 KOJOIHUKA JOMEHHON Ieun.

12. ABTOMaTHueCcKO€ PEeryJIMpoBaHUE X0/1a JOMEHHON MeYH.

13. ABToMaTH3alMs TEIUIOBOIO M TEXHOJIOTMYECKOTO PEKMMOB BBIIIABKU CTAJIM B KOHBEPTOPE.

14. KoHtpoab coneprxaHus yriepoja B MeTaJlIE.

15. ABromaTu3anus =~ TEXHOJIOTMYECKOTO  Ipoliecca  BBIIABKM  CTAIM B JYIOBBIX
CTaJICIUIABWIbHBIX NIE€YaX.

16. ABTOMaTH3aIMs ANEKTPHUECKOTO PEKHMA AYTOBBIX CTAJCTUIABHMIIBHBIX MTEYEH.

17. ABTomaTH3anMs TEIIOBOIO peXMMa JYyTOBBIX CTaJICIUIABUIIbHBIX MIEUEH.

18. ABToMaTH3alMs TEIUIOBOIO M TEXHOJIOTHYECKOTIO PEKUMOB pa3nuBku ctain Ha MHII3.

19. ABromaTH3anMs TEIIOBOIO peXHMMa Ieueil KaMepHoro THIa.

20. ABTOMaTH3alys TEIUIOBOIO PEXKUMA METOAMUYECKUX MHOTO30HHBIX MEYeH.

21. ABTOMaTH3aIys Mpolecca MPONU3BOICTBA OKATHIIICH.

22. ABTOMaTtu3anus KOKCOBOU OaTapewu.

23. Cucrema ympapieHHss HaOOpOM, B3BEIIMBAaHHMEM M JOCTaBKOW MaTrepuana K CKHUIIOBOMY
MIOIbEMHUKY U Ha KOJIOIIHUK JIOMEHHOM IEYH.

24. ABToMaTu3alys MUKCEPHOT'O OT/EICHUS METANTypIUYECKHUX 1IEXOB.

25. YnopaBiaeHue NpPOLECCOM BBIUIABKM CTIM B IEPUOJA JIOBOJAKM B MAapTEHOBCKUX H
JIBYXBaHHBIX CTaJIEIJIaBUJIbHBIX I1€YaX.

26. ABTOMaTH3aIMs MPOLECCa BAKYYMUPOBAHMS CTAIM B YCTAHOBKAX LUPKYISALIUMOHHOTO TUIIA.

27. MareMaTHUeCKue  DKCIEPUMEHTAIBHO-CTATUCTUYECKHE  MOJEIH  TEXHOJOTMYECKHX
MIPOLIECCOB.

28. HeiipocereBble MOJCII TEXHOJIOTHUECKUX TPOIECCOB (JIOCTOMHCTBA M HEJIOCTATKH).

29. Mogenu ynpaBieHUs TEXHOJIOTHYECKHIMH TPOIECCaMH Ha TMIPHUHITUIE HEUETKUX MHOXKECTB H
HEYETKOMU JIOTHKH.

30. Kpurepun ynpasnenus npu cozganuu ACY TII u pekoMeHaauu 1o Ux NpUMEHEHUIO.

Temuvi (onmumanvHoe ynpasnenue, KOHKpemu3ayua 00beKma ynpaeienus)

1.ABromaru3anus M ONTHUMM3ALMA TEXHOJIOTMYECKOTO Ipolecca M3MEIbUYEHUs PYIHbBIX
MaTEPUAJIOB € LENBIO TOCTHKEHUS MAaKCUMaIbHO BO3MOKHOHN MPOU3BOAUTEIBHOCTH MEJIBHULIBI.

2. ABTOMaTHYECKOE PETYIMPOBAHNE CKOPOCTH arJIOJIEHTHI TI0 3aKOHYEHHOCTH MPOIIECcCca CIICKaHHS
arjoMepara.

3. ABTOMAaTH3AIMs W ONTHMHU3ALMS YIPABICHUS TPOIECCOM YBIQKHEHHS arJIOMUXTHI C IETBIO
o0ecrnieueHnss MaKCHUMalbHOU MPOU3BOIUTENILHOCTH arjioMallrH.

4. ABTOMaTH3alMs YOPABJICHUS MPOILECCOM JIO3UPOBAHMS TOIUIMBA B IIUXTY C LEJbIO
o0ecreyeHns MaKCUMaJIbHON CKOPOCTH CIIEKaHUs arJIOIIUXThI B arJIOMEPallMOHHOM ITPOU3BOJICTBE.

5. ABTOMaTH3MpOBaHHAs CHCTEMa KOHTPOJISI U YIIPaBJIEHUS TETJIOBBIM PEXKUMOM KaMep KOKCOBOM
6arapeu B ycioBusax [IAO «MMK».

6. ABTOMATH3aMs TEXHOJIIOTHYECKOTO pEXHMa paboThl OEH30JBHOTO OTHCICHHS KOKCO-
xumuyeckoro nmpoussoactsa ITAO «MMK»y.

7.ABTOMaTH3aIMs TEXHOJOTMYECKOTO IMpollecca YrieHnoArOoTOBUTENBHOTO OTIEIEHUSI KOKCO-
XUMHUYECKOT0 Mpou3BoACTBa B ycinoBusax [IAO «MMK».
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8. ABTOMaTH3anMs Tpollecca IUXTONOAAYH U 3arpy3KH IIMXTHl B JoMeHHyI0 nedb NelO ITAO
«MMK)» ¢ HCTonbp30BaHHEM CUCTEMBI OECKOHYCHOM 3arpy3KHu.

9. ABroMaTH3aIs M ONTUMHU3AIMS TpOIecca IMOJaYd MPUPOAHOrO Ta3a B JOMEHHYIO IMe4b C
LIEJIbI0 YMEHBIIEHHSI pacXo/a KOKca.

10. ABromaTu3amus TEIJIOBOTO PEKUMa BO3yXOHArpeBaTels JOMEHHOU rneun B ycioBusax [TAO
«MMK» nns obecrieueHrsi MaKCUMalIbHO BO3MOXKHOW aKKYMYJISLIMY TEIUIa 33 EPUOJ] HarpeBa.

11. CucremMa aBTOMAaTHYECKONW ONTHUMM3AIMS YIPABICHHUS MPOLECCOM CXKUTAHMS TOIUIMBA B
MOAKYIOJBbHOM IIPOCTPAHCTBE BO3JYXOHArpeBareiasi B IIEPUOJ HarpeBa C LEIbI0 JOCTHIKCHUS
MaKCUMaJbHO BO3MOKHOW CKOPOCTH HarpeBa KyIrosa J10 3aJJaHHON TEMIEPATYPBI.

12. Cucrema aBTOMAaTHYECKOTO KOHTPOJS XOJa MpOIlecca BBIJIABKU CTald B KHUCIOPOIHOM
KOHBEpTOpe, oOecreynBaromas MpeIoTBpaAIlleHue U HEIOIMyIleHHe BbIOPOCOB pacIulaBa M IUIaKa U3
KOHBEpTepa.

13. ABTOoMaTHuecKas cUCTeMa MPOTHO3UPOBAHHME TEKYILETro COJACpXKAaHMS YIiepoja B MpOLecce
KOHBEPTEPHOH IUIABKHU 110 aHAJIU3Y OTXOIAIIMX KOHBEPTEPHBIX T'a30B.

14. ABromaTHuecKas CUCTeMa HENPEPHIBHOTO PACUETHOTO OINpPEAeTICHHUS TeMIepaTyphl CTaau B
Ipoliecce KOHBEPTEPHOU IIIaBKH.

15. Cucrema aBTOMaTHUYECKOTO YIIPABJICHHUS MOJIOKEHUEM MTPOYBOYHOM (ypMbl KOHBEpPTEPA.

16. ABromarm3amus ¥ onTumm3anus sHeprerudeckoro pekuma JICIT ¢ menbio JocTHKCHHS
MaKCHMaJIbHOW MTPOU3BOJUTEILHOCTH MIEUH.

17. Cucrema onTUManIbHOIO YIPaBJICHUS YHEPIETUUECKUM PEKUMOM 3JIEKTPOAYTOBOM IIIaBKHU C
L[EJIbI0 TIOCTHXKEHUSI MUHUMAJIBHOTO YJIEJIBHOTO PACcX0/1a 3JIEKTPUUECKON IHEPIHUH.

18. Cucrema ontuManbHOro ynpasneHus: sueprerudeckum peskumom JICIT-180 [TAO «MMK» ¢
LEJTbI0 TOCTHXKEHUS MUHUMAIIbHON ce0eCTOUMMOCTH BBITUIABIIIEMON CTAIH.

19. ABromaTtmueckoe ympaBieHue TemnoBeiM pexumom JICII-180 ¢ wucmonb3oBaHHEM
nH(pOpMaIIUK 0 KOCBEHHOM METO/I€ pacueTa TeKyIel TeMrepaTypsl KUIKONU CTalIH.

20. ABToMaTHm3amys Tpolecca ITO3UPOBAHHMS W MMOJAYM NUIAKOOOPA3YIOIIUX, JETUPYIOIIUX H
PACKHCIISIONINX MaTepuasoB B arperat noBoaku craiu B ycnoBusax KKI[ [TAO «MMK»y.

21. ABTOMAaTHM3WPOBAaHHOE  yIpaBIIEHHWE TEIJIOBHIM  pPEXHMMOM  HarpeBa MeTaia C
HCIOJIb30BAHUEM CHUCTEMBI HETIPEPHIBHOTO TEKYILEr0 KOHTPOJIS TEMIEpaTyphl METAJUIa B arperare neub-
koBi (AIIK) B ycnoBusix KKI[ I[TAO «MMKy.

22. ABTOMaTu3alus TEXHOJIOTUYECKOTO PEeKUMa MpoIiecca BAaKYyMUPOBAHHS CTAId B YCTAHOBKE
MOPLIMOHHOT'O BAKYYMHUPOBAHHUS.

23. CuctemMa aBTOMAaTUYECKOTO YMPABIEHUS PACXOIOM TPAHCHOPTHPYIOIIETO ra3a (aproHa) c
LETbI0  JOCTUKEHUS  MAKCUMaJIbHOW  NPOU3BOAMTENBHOCTH  YCTAHOBKM  LUPKYJISILIUOHHOTO
BaKyyMHPOBAHUS CTaJIH.

24. ABTOMAaTH3WpPOBAaHHAS CHUCTEMY OIPEICIICHUS] OKOHYAHUS MpoIecca BaKyyMHPOBAHUS IPH
JOCTUKEHHUH 3a/IaHHOTO COIepKaHMsI yIriiepoja B MeTasuie (1o aHaJIU3y OTXOASIIUX ra30B).

25. ABTOMAaTH3aIMs TEXHOJOTHYECKOTO PEXHUMa MPOIecca BAKYYMHPOBAHHUS CTAIN B YCTAaHOBKE
uupkysiquonHoro tuna B KKI[ ITAO «MMKy.

26. Cuctema aBTOMATHYECKOTO PETyJIMPOBAaHHUE YPOBHS MeTalllla B MPOMEKYTOYHOM KOBIIE H
kpuctannuzarope MHJI3 B ycnosuax KK ITAO «MMK».

27. ABTOMaTH3MpOBAHHAsI CHUCTEMa YIPaBIEHHUS CKOPOCThIO pa3iuBku Mmerauia B MHJI3 B
3aBHUCHUMOCTH OT TeMIIepaTypbl CTajJd B MPOMEXKYTOYHOM KOBIIE€ M MapK{ pa3iuMBaeMoOd CTalud B
yenoBusix KKI[ [TAO «MMKy.

28. ABTOMAaTH3aIMs TEXHOJIOTMYECKOTO MpoIlecca Pa3MBKHA CTAld Ha COPTOBBIC 3arOTOBKH B
yenoBusix DCIIL TTAO «MMK».
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29. CucremMa aBTOMATHYECKON ONTHUMH3AIUM YIPABICHUS MPOIECCOM CXKUTAHMS TOIUIUBA B
Meroandeckoil meun crana 2500 [TAO «MMK» ¢ 1menbio JOCTHXKEHUS MaKCUMaJbHO BO3MOXHOM
CKOPOCTH HarpeBa MeTaia.

30. ABromaruyeckass CHCTEMa CTaOWIM3AIlMM TEMIEPATYPHOTO COCTOSHHUS HArpeBaeMBbIX
CJIsI00BBIX 3aIOTOBOK HA BBIXOE U3 METOAMYECKON meur crada 2500

31. ABToMarm3aius TEIUIOBOIO M peXWMa MpHU HarpeBe Metauia B medax crana 2000 ITAO
«MMKH».

32. ABToMaru3anus TEIJIOBOIO PEeKHMMa CBETJIONO OTXKMIa METajula B Medyax KOJIMaKOBOrO THIIA
nucronpokaTtHoro uexa JIII-5 I[TAO «MMK».

33. ABroMaru3anms TEIJIOBOTO PEXHMa OTKHTa JICHTHI B AJICKTPUUYECKUX IMEYaX KOJIMAKOBOTO
tuna B yciaosusx [IAO «MMK-Metus».

34. ABTOMaTM3MpOBaHHas CHUCTEMa BKJIIOUEHHUS ropenok OamenHoil mneun AIHI[ nexa
nokpeITuil [IAO «MMK)» ¢ 1enpio ctabminzanuu TeMiepaTypbl OJIOCHl Ha BBIXOJIE U3 YYacTKa Harpena
1 o0ecrieueHus COXpPaHHOCTH PaJUuaIliOHHBIX TPYO.

35. ABTomaru3anus TEIUIOBOTO pexuMma B 30Hax HarpeBa Oamennoi neun AHO JIIIII-3 [TAO
«MMK».

36. ABTOMAaTHM3MpOBaHHas CHUCTEMa KOPPEKLMU TEIJIOBOIO peXHMa MHaporeneparopa (KOTia)
TOL npu U3MEHEHNH KOJIMUECTBA BHIPA0ATHIBAEMOM SJICKTPOIHEPTUU.

37. ABToMaruM3WpoOBaHHAs CHCTEMa PETYIMPOBAHHS YPOBHS BOJIBI B OapabaHe MapoBOTrO KOTIa
naporenepatopa [IBC [TAO «MMK».

38. ABroMarm3ammsi TEIUIOBOTO PEXUMa PACIBUIMTEIFHOTO CYIIMIA JUIS  TPUTOTOBICHUS
IpaHyJIMPOBAHHBIX [IAKOOOPA3yIOIIUX CMECEH.

4, TpeooBanmusi K  odopmieHuI0 KOHTPOJIbHOH  padoThbI no  JUCHMILUIUHE
«AHdopManoHHbIe TEXHOJOTHH B METAJLIIYPrHUN»

®opmar mucra A4. Ipupt Times New Roman, pasmep 12, mexcTpouHblii mHTepBan 1,5.
BripaBHuBanue Tekcta nmo mupuHe. A63ar 1,25. Ilapamerpa crpanunsl: ciaeBa 30 mm, crnpaBa 10 mwm,
cBepxy u cHu3y 20 mm. Homep cTpaHuIbl IpOCTaBiseTCs BHU3Y OT LIEHTpA.

Tekct pedepara IOMKEH OBITh CTPYKTYpHUPOBaH. 3arojIOBKH TMEPBOTO YPOBHS 3aIlTMCBHIBAIOTCS
IPONUCHBIMU OYyKBaMH, CUMMETPHUYHO TEKCTY, XHPHO. 3aroJIoBKU BTOPOTO YPOBHS — C HPOMHCHOM
OYKBBI, OCTaJIbHBIE CTPOYHBIE, JKUPHO, C a03aIHOTO OTCTYTIA.

B Ttekcre 00s3aTENbHO TOJKHBI OBITh PACCTABJICHBI CCBHUIKM Ha WCIOJIH30BAHHBIC HMCTOYHHKH.
Cnucok HCHOJB30BAHHBIX HCTOYHUKOB (DOPMHUpPYETCS B MOpPSAKE CCBUIOK IO TEKCTy pedepara u
odopmisiercs B coorBercTBUU ¢ 'OCT 7.1-2003. TIpumeps! opopmiieHus:

1. Cubukun, 10.J1. DnexTpocHabXeHue NPOMBIIIICHHBIX U I'pakJaHCKUX 31aHui [Tekct] : yueo.
st cpen. npod. oopas. / FO/I. Cubukun. — M. : Academia, 2006. — 362 c. : wi., Tabn. (Cpeanee mpod.
obpazoBanue: CTpouTenscTBO U apxutekTypa). — ISBN 5-7695-2250-X.

2. T'emppman, M.U. Heoprammueckas xumus [Tekct]| : ydeOd. mocobOue i CTYICHTOB
oOyuaromuxcst mo Texnouor. crert. / M.U. T'enedman, B.I1. FOctpaTtos. — 2-¢ u3a., crep. — CII6. — [p.] :
Jlanb, 2009. — 527 c. : un., Tabn. — (YueOnuku juia By30B. CrenumansHas aureparypa). — ISBN 978-
58114-0730-9.

3. Koctun, B.®. MocroBsle kpanbl ob1iero HazHaueHus [Teker] : yue6. mocobue / B.®d. Koctum,
H.II. Trotepsikos, H.B. Onmun; MI'TY, [kad. MOM3]. — Marautoropck, 2011. — 116 c. : uin., Tadm.

4. PacconoB, M.M. AxTyanbHbIe TPOOJIEMBI TEOPUHU TOCYAAPCTBA U TIpaBa [ DJIEKTPOHHBINA pecypc]
: yuebHOe mocoome / M.M. Paconos, B.Il. Mamaxos, A.A. lBaHoB. — 2-¢ u3a. miepepad. u gom. — M. :
IOHUTU-JAHA: 3akon u npaBo, 2011. — 1 snektpon. ont. auck (CD-ROM). — (YueOnas nmurep. ams
BBICIIIETO U Cpel. ipod. oOpa3.). — 3ari. ¢ atuketku aucka. — ISBN 978-5-238-02050-1.
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6. TOCT P 517721-2001. Anmapatrypa paawodJeKTpoHHasi ObITOBas. BXONHBIE W BBIXOJIHBIE
napameTpsl M THIIBI coequHeHni. Texunueckue tpedoBanus [Tekcr]. — Been. 2002-01-01. — M. : U3n-
BO cTaHAaptos, 2001. — 1V, 27 c. : un. ; 29 cm.

Ilpumepul evinonnenus Inemenmos pepepama.

Tabnuma 1.1 — Ha3Banue Tabiuist

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

Pucynok 1 — Ilpumep odopmierns TabauibI
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Pucynok 2 — Ilpumep rpaduka GpyHKIIMOHATBHON 3aBUCUMOCTH
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Pacxop Bo3ayxa, x10° M3y

Pucynox 3 — [Ipumep rpaduka KOTMIeCTBEHHON 3aBUCUMOCTH

[Im0oTHOCTE p B KUJIOTpaMMax Ha KyOMUECKHI METP BBIYUCIISIIOT TTO opMyIie
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p =mlV, (1.1)
rje m - Mmacca obpasia, Kr;
3

V - o6Bbem obpasma, M°.

Pucynok 4 - Ilpumep odopmierns Gopmyst
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PI/IcyHOK 5-— HpHMep BBITIOJIHCHHUS CXCMbI aBTOMATU3allnn
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IMpuaoxenne A
®opMa TUTYJIBHOIO JIUCTA KOHTPOJIBbHOH PadoThI

MHHFICTEPCTBO HAVEM HBEICIIEI'O OEPAZOBAHIY POCCHIACK O $E TEPAITHI
FE TEPATBHOE I'OCYIAPCTEEHHCE BIOTHETHOE OBPASOBATE/IBHOE YUFE X TEHHE
BRICIITET'O OBPAZOE AHITA

«MATHITOTOPCEMIA TOCY TAPCTREHHBRIH TEXHIUECKWI VHUBEPCHTET
NI T M HOCCBA»
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