MUWHHUCTEPCTBO OBPA30BAHUSA U HAYKHA POCCUHMCKOM ®EJNEPAIININ
DeepajibHOE TOCYIAPCTBEHHOE 00pPa30BaTeIbHOE YUpPeKIeHne BbICIIero 00pa3oBaHus
«MOCKOBCKHI roCyJapCTBEHHbI YHUBEPCUTET TEXHOJIOT U U YIIPaBJIeHU UMEHH
K.I'. PasymoBckoro (IlepBblii Ka3auuii yHUBEPCUTET)»

JoHcKkoil Ka3aunid rocy1apCcTBeHHbII HHCTUTYT MUIEBbIX TEXHOJIOTUIA 1 Ou3Heca (puiamal)
OI'OY BO «<MI'YTY umenu K.I'. Pazymosckoro (IIKY)»

I/iﬂo b (¢puanan)

6. % O Y

PABOYASI ITIPOTPAMMA YYEBHOM JUCITATIIUHBI

«CpecTBa aBTOMATU3ALMK U YIIPABJICHHS»
(raumenosanue yuebnot oucyuniunsl (Mo0yis))

Ilo HaIIpaBJICHUIO ITIOATOTOBKHU:

15.03.04 «ABTOMAaTHU3AIMS TEXHOIOTHUYECKUX IIPOLIECCOB U IIPOU3BOIACTBY

[Tpoduns TOArOTOBKU:

«ABTOMAaTH3aIIMA TEXHOJOTHYSCKHUX IIPOIIECCOB U TPOM3BOACTB »

KBanuduxanus:
bakanasp

PocroB-na-/lony 2017 r.



Pabouas nporpamma yueOHOM qucuuminHbl «CpeicTBa aBTOMAaTU3AlUK U YIPABIEHUA» pa3padboTaHa
Ha OCHOBAHMU (pe/IepaIbHOI0 roCcy1apcTBEHHOI'0 00Pa30BaTeIbHOIO CTaHAAPTa BBICIIET0 00pa30BaHUs
no HampaieHutro mnoaroroBku 15.03.05 «ABTomMaTH3amus TEXHOIOTMYECKUX TIPOIECCOB H
MIPOM3BOJICTBY, MPO(UITH MOATOTOBKH «ABTOMATH3AIMS TEXHOJIOIMYECKUX MPOIIECCOB U TIPOU3BOJICTBY
(ypoBenb OakanaBpuara), YTBEpXKAEHHOro IIpuka3oM MuHucTepcTBa 0O0pa3oBaHUS M HAYKH
Poccuiickoit @enepanu ot 12 mapra 2015 r. Ne 200 yyeGHorO 1;1aHa 1o 06pa3oBaTeIbHON Iporpamme
BBICIIIETO 00pa30BaHMs « ABTOMATH3ALUs TEXHOJIOIMUECKUX TIPOIIECCOB U TIPOU3BOJICTB».

PaGouas nporpamma y4eOHOI TUCHUILIMHEI pa3paboTaHa paboyeil rpynmoi B cocTaBe: AOIEHT, K.T.H.
Jlazapenko C.B.

PykoBogurens 06pa3013aTe/LH01/1 MIPOrpaMMbl BBICLIETO 0Opa30BaAHUS
K.T .H., JOLCHT S ITaBmoBa 1.B.

Pabouast mporpamma yueOHOH AUCIHUIUIMHBI 00CYKICHA U YTBEPIKICHA HA 3aceaHuy Kadenpsl
«[TumIeBbIX TEXHOJIOTUN U 000PYIOBAHHS»
[Tporokon Ne 1 ot «29» aBrycra 2017 roga

< -
3aBeayrommii kKadeapon K a K.T.H., noneHT IlaBnosa 1.B.

Pabouass mporpamma y4eOHOH IUCHMIUIMHBI PEKOMEHJIOBaHA K YTBEPXKICHHIO IPEICTABUTEISIMU
OpraHu3aIuii-padoToaTeNICH:

000 JlonCersCrpoill F5 T T
«dorCersCrpoitlIpoekTy, & /// /V*,LJ =

Hauanenuk otnena AMUC KYD, MOIT u TCh

C.b. Byprier

(a6zmnc5ﬁ

00O «Ixunr,
I'enepanbHbIil TUPEKTOP, K.T.H.

.B. JlepsiOxun




OraaBJiieHue

1.1. Lenb ¥ 32291 YICOHOM JIUICTIUTIITIIHBL ... .eeeuvveeetreessreessseessssesssssessssessssesssssessnssesssssesssneessneesseeens 4
1.2. MecTo y4eOHON JUCIUTIIIMHBI B CTPYKTYpPE OCHOBHOM MpodhecCHOHATBHON 00pa30oBaTEIbHOM
TIPOTPAMMBL ...t eateetee et e sseeasteeass e e st e as s e e s e e ese e e st e as s e e R e e 2 aE e e eE e £ 2 AR e e AR e £ 4R R e £ A E e 42 be e 4R R e e b e e eRe e e beeenb e e b e e ann e e nneeenrs 4
1.3. Ilnanupyembie pe3yabTaThl 00yUeHUs 0 yueOHOW JUCIHUILIMHE B PAMKaX TUIAHUPYEMBIX
Pe3yJIBTATOB OCBOCHHSI OCHOBHOHM TPO(ECCHOHATBHON 00Pa30BATCIIEHON MPOTPAMMBI .....ccvveereeeanenene 4
2. O0beM yueOHON JUCHMILIMHBI, BKIIIOUasi KOHTAKTHYIO paboThl 00ydarolerocs ¢ npenoiaBaTeieM u
CAMOCTOSITEITEHYIO PAOOTY OOYUAIOIIIETOCS «....vuveesereasreesreasseessseaseessseassesssseesseessseessessnseessnssnsesssesasesnes 24
3. ComepKAHNE YUCOHOM JIUCTIMITIIIHIHDBL. ... .eevveasteesureanseesseeasseessseasseessseaseessseassesasneenseesnseasseesnneessessnneenns 25
4. Y4eOHO-MeToIM4ecKoe 00ecreueHre CaMOCTOATENbHONW PaboThl 00yUarOMIUXCs 10 Y4eOHOI

D107 (03007 00 8) 0705 (<FRURURER 25
5. ®oHJ OIIEHOYHBIX CPECTB ISl TIPOBEICHUS MPOMEKYTOYHOH aTTECTAIIMH 00YJAIOIIHXCS 110
YUCOHOM JIFICTIHTIITHTHE. . ... veetveesteesueeanseessseesseessseesesasseasseeasseaaseeaaseesseeeaseeahseembeenheeebeeanbeebeeanneenneeanneenneeas 29
6. IlepeyeHb OCHOBHOM U JOMOTHUTEIBHON y4eOHOM JTUTEpaTyphl U1 OCBOSHUS y4eOHOM TUCITUTUTUHBI
................................................................................................................................................................ 54
7. Ilepeyens pecypcoB HHGOPMAIIMOHHO-KOMMYHHUKAITMOHHON ceTh « HTepHET», HeOOXOMUMBIX /IS
OCBOCHUS YUCOHOMN IHCIIHTIITITHBI ......vtesvveesteeseeasseesusesseessseassesssseasseessseassesssseassesasseensessnneesseesnseensnssnseesns 55
8. Metoauueckre yka3zaHus sl 00yJaroIUXCsl 10 OCBOCHHUIO YIEOHON TUCITUTUTHHBI ......oevnveeennnee. 56
9.MHpopMalinOHHO-TEXHOIOTHYECKOe obecneueHrne o0pa3oBaTeIbHOrO Mpolecca no y4eOHon

D07 003 80701011705 (<7 57
10. MaTeprabHO-TEXHHYECKOE 00eCTICUeHHEe 00pa30BaTENHHOrO MpOoIecca Mo YIYeOHON TUCITUTIIINHE
................................................................................................................................................................ 58
11. OOPa30BATETBHBIC TEXHOIIOTH M ....c.uvisrisressesssesseeseasseaseesseassesssesseasseaseeaseasseaseeabeeneaseesbeenneaseesreesne e 58

12. JIMCT PETUCTPALIIN MBMEHEHUI ....cvviiiiiiiiieiiie sttt sre e e e ne e 61



1.1. Heab u 321241 y4eOHOM M CIUTIUHBI
Heab  y4yeOHOH aucuMIIMHBI«CpencTBa aBTOMATHU3AIMM W YNPABJIEHUS», SBISETCS

HU3YyUCHUC IMMPUMCHSACMBIX B HACTOALICC BPCMS MCPCIICKTUBHBIX 3JICMCHTOB U CUCTCM dABTOMATHKU UX
IMIpUHIUIIA HCﬁCTBHH n (I)YHKI_[I/IOH&HBHOFO Ha3zHa4YCHUA.

3agaum y4eOHOI AUCHUNJINHBI:
- IOSICHUTHh METO/IMKH pacyera XapakTepUCTUK Mpeodpa3oBaTesiell CHCTEM AJIEKTPOaBTOMATUKH;

- pacCKa3aTb 00 HCTOYHHMKAX HOFpeHIHOCTeﬁ HU3MCPCHUA,

- AaBaThb IMIPUHIUIIBI B5160pa mapaMeTpoOB, Nepcaada u npeo6pa30BaHHe BBIXOJHBIX CUI'HAJIOB JAaTYHMKOB
HEOJICKTPHUYCCKUX BCJIIMYUH,

- HAYYUTh MIPUHIUIIAM ITOCTPOCHUS CUCTEM MHOT'OTOYEYHOT0 KOHTPOJIS TapaMETPOB TEXHOIOTHUECKUX
HPOLIECCOB.

1.2. MecTo yueOHO# JUCUMILJIMHBI B CTPYKTYpPe OCHOBHOM NPo(ecCuoHANbLHO 00pa3oBaTe/IbHOM
NPOrpaMMblI

Jucnurummna «CpeacTBa aBTOMaTU3allMi U yIIPaBJIEHUs» BXOAUT B 0Aa30BYIO 4acTb U SIBISETCS
nByxmonyinbHoil (Monyns 1, Monyns 2). 3HaHusa, yMmeHus, HaBblku omnpezenstorcs OII BO B

COOTBETCTBUH € IPOPUIIIMH MTOATOTOBKH.

Jucnurumnza «CpeacTBa aBTOMATU3AalMK U YIPABICHUS» SIBISIETCA 00513aTENbHON JUCLUILINHOM,
oHa BXxoauT B 6a3oByro 4yacth (b1.5.18). Jlns u3yueHuss nucuuIuIiMHbl HEOOXOIUMBI 3HAHUSI BOIIPOCOB
NPEAECTBYIOMNX H3Yy4aeMbIX IUCLUUIUIMH: MaTeMmaTuka, (pusuka, MHGOpMaIMOHHBIE TEXHOJOTHH,
TEOpUsl CUCTEM M CHUCTEMHBIM aHanu3. JlucuumimHa sBiseTcs NPEIIIECTBYIOIIEH I U3Yy4eHUs
CIIEYIOINX TUCHUIUIMH: IPEIUIUIOMHAs MPAaKTHUKA.

1.3. Ilnanupyemple pe3yJbTAThI 00yUeHHsI M0 Y4eOHOH TMCHUIUVINHE B PAMKAX IJIAHUPYEMBIX
pe3yJIbTATOB OCBOCHHMS OCHOBHOM NPog)ecCHOHATLHON 00pa30BaTeIbHON NPOIrPaMMbl

[Ipouecc ocBoeHusi y4eOHOM IUCIUIUIMHBI HAmpaBieH Ha (OPMUPOBAHHUE y OOYHAIOIIMXCS
cnenyromux npogeccuoHanbubix komnerennuii: [1K-1, 2, 4, 7, 8, 9, 15, 16, 5, 17, 20, 21, 23, 24, 34,
35, 37, oomenpodeccuoHanbHbix kommeTeHimeir OIIK-4;B  COOTBETCTBUM ¢ OCHOBHOM
po(eCCHOHATBFHOM  00pa3oBaTeIbHON TporpaMMol 1o  HampaeieHuto moarotoku 15.03.04
«ABTOMATH3AIUS] TEXHOJIOTHYECKUX MTPOLECCOB U MPOU3BOICTB)

B pesynbrare ocBoeHHs y4eOHOW IUCHMIIMHBI OOYYarOIIUICS JOJKEH JIEMOHCTPUPOBAThH
CJIEYIOIINE PE3YIIbTAThI:

Kon Conepxanue
Pe3ynbrarer oOydeHms
KOMIICTCHIIUN KOMIICTCHINH
IIK-1 CIOCOOHOCTBIO COOMPATh U | 3HATH:TEXHOIOTMIECKUIIPOILIECCHI OTpaciu:

AHAM3UPOBATh UCXOJHBIC | kraccu(UKaIMio, OCHOBHOE  OOOpyJOBaHUE W
WH(POPMAITMOHHBIC JaHHBIC

AT IPOCKTUPOBAHUSA

anmaparsl, IIPUHLIAIIBI (YHKIIMOHUPOBAHHUS,
TEXHOJIOTMYECKUE PEXUMBI U II0Ka3aTeld KadecTBa

TEXHOJOI'N4YC€CKUX

IPOIECCOB HArOTORICHHS (YHKIMOHHPOBAaHUS, METOABl pacyeTa OCHOBHBIX
NPOIYKIIMH, CPEACTB U XapPaAKTCPUCTUK, OITHMAJIBHBIX PCKUMOB pa6OTI)I;
CHCTEM aBTOMATH3AIIHH, 00NlacTH  NPUMEHEHUS Pa3MYHBIX COBPEMEHHBIX
KOHTpOJIS, MaTepHAIOB JUIsl N3TOTOBJICHUS IIPOAYKIIUH, HX COCTAB,
TEXHOJIOrM4€eCKOro CTPpYKTYpY,  CBOicTBa,  cmocoObl  00paboTKw;

OCHAILEHUs], TUArHOCTUKH,
WCIIBITAaHUH, YIIPaBICHUS
[IPOLIECCAMH, KU3HECHHBIM

(GU3UYECKYIO CYIIHOCTH SIBJICHHUM, MPOUCXOJSAIINX B
Marepuaiax B YCIOBUSIX MPOU3BOACTBA u
DKCIUTyaTallMl M3JEIMA U3 HUX NOJ BO3JACHCTBHEM




Kon
KOMIIETEHITUA

Conepxanue
KOMIICTCHITHH

Pesynbrarel 00yueHus

IIUKJIOM MTPOAYKIIUU H €€
Ka4eCTBOM; y4acTBOBAaTh B
paboTax 1o pacuery u
IPOCKTUPOBAHUIO
IPOLIECCOB U3TOTOBIICHHUS
IMPOAYKIHUH U YKAa3aHHBIX
CPE/CTB U CUCTEM C
UCIIO0JIb30BaHUEM
COBPEMEHHBIX
nH(pOpMaIMOHHBIX
TEXHOJIOT'Hi{, METO/I0B U
CPEACTB MPOSKTUPOBAHUS

BHEIIHUX (aKTOPOB (HArpeBa, OXJIaXAEHUS, JaBICHUS
U T.1.), UX BIUSHUE HA CTPYKTYPY, a CTPYKTYpbl — Ha
CBOMICTBA COBPEMEHHBIX METAJUIMYECKUX 51
HEMETAJNIMYECKUX MaTEPHUANIOB; OCHOBHBIE IIOHATHS,
[IPOAYKIIHH,

OTallbl XU3HCHHOI'O IUKJIA MPOAYKIHU, IIOKA3aTCIU

OTHOCAIIUECCA K JKU3HCHHOMY UIHKITY

OIICHKH Ka4yeCTBa MPOAYKIIMM Ha 3Tanax >KU3HEHHOTO
[UKJIA.

yMeTb:BBI6I/IpaTB O CHHMBATH u
IDPOrHO3UpOBAThL IMOBCACHHUEC MaT€puajlia W IMPUYHUH

MaTcepuajbl,

OTKa30B TMPOAYKIMU IIOJ BO3JCHCTBUEM Ha HHUX
Pa3MMYHBIX IKCIUTYaTallMOHHBIX ()aKTOPOB; Ha3HAYATh
COOTBETCTBYIOLLYIO ~ 00pabOTKYy IS
3aIaHHBIX CTPYKTYP U CBOMCTB; BBINOJHATH AHAJINA3

MOTy4YEeHUS

TCXHOJIOIHM4YCCKUX IIPOLHECCOB H O6OPYI[0B3.HI/I$I Kak
00BEKTOB aBTOMaTu3allvi U YIIPABJICHUA, COCTABJIATH

CTPYKTYpHBIE
MaTeMaTHYeCKHe MOJIENIN KaK OOBEKTOB YIpaBJICHUS,

CXEMBI MIPOU3BO/ICTB, ux
OIIPEICIIATh KpUTEPHH KadecTBa () YHKITMOHUPOBAHUS U

HJIA
(G YHKIIMOHATIBHYIO
VIPaBIATH C TTOMOIIBIO

Henu  yIOpaBlieHHs;  BBIOMpaTh JAHHOTO

TCXHOJOIrN4CCKOIro Imponecca
CXEMY aBTOMATH3alluH,
CUCTEM 9TallaMu

KOHKPCTHBIX MMpOorpaMMHBIX

JKU3HCHHOI'O UKJIA TPOAYKIIHUHU.

Baanerb:HaBbIKaMu 00paOOTKH 3KCIIEPUMEHTATBHBIX
JAHHBIX M OLCHKHM TOYHOCTH (HEONpEIeIeHHOCTH)
W3MEPEHUH, UCIIBITAHUN U JOCTOBEPHOCTH KOHTPOJIS;
HaBbIKAMU IIPOECKTUPOBAHUS

IIpoueccoB

TUITIOBBIX
TEXHOJOTUYECKUX U3TOTOBJICHUS
MPOJYKIIMY;, HaBBIKAMHU BBIOOpa OOOpYAOBAHHS IS
peanu3anuu IPOIIECCOB

aHaJI3a

TEXHOJIOTUYCCKUX
MPOXYKIHH;
MIPOLIECCOB,

HU3TO0TOBJICHUA HaBBIKaMH

TEXHOJIOTMYECKHUX KaK 00beKTa
yIpaBlieHUs U BbIOOpa (DYHKIIMOHAIBHBIX CXEM HX
aBTOMAaTU3allMM; HaBBIKAMM OLEHKHM IIOKa3aTelieu
HAJeKHOCTH M PEMOHTONPUTOJTHOCTH TEXHUYECKUX

9JICMCHTOB U CUCTCM.

[1K-2

CIIOCOOHOCTHIO BHIOMPATH
OCHOBHBIC U
BCIIOMOI'aTCIIbHBIC
MaTcpualibl AJId

3HAaTh:0CHOBHBICTIOHSITHS n
OJICKTPOMArduTHOI'O IIOJISI U TCOPHUHU BJICKTPUUCCKUX U

3aKOHBI

MarHUTHBIX LEMNel; CTPYKTypy, NMPHUHLHMI JeicTBu,
XapaKTEepUCTUKH M MapaMeTpbl MOTYINPOBOIHUKOBBIX




Kon
KOMIIETEHIIUHA

Conepxanue
KOMIICTCHITHH

Pesynbrarel 00yueHus

U3TOTOBJICHUS U3JIETHH,
CIOCOOBI peanu3anuu
OCHOBHBIX
TEXHOJIOTMYECKUX
MPOLIECCOB,
AHATTUTUYECKUE U
YHUCIIEHHBIE METO/IbI IPU
pa3paboTke ux
MaTeMaTHYCCKHUX MOJICIICH,
METO/Ibl CTaHIAPTHBIX
WCTIBITAHUH IO
OTIPEICIICHUIO
(U3UKO-MEXaHHIECKIX
CBOWCTB U
TEXHOJOTMUECKHUX
MoKa3areJieil MaTepuaaoB
Y TOTOBBIX U3JIEIHH,
CTaHJapTHBIE METOJIbI UX
MIPOCKTUPOBAHMS,
MPOrPECCUBHBIE METOIBI
SKCILTyaTalluu U3J1eIui;

prOOpPOB HIMPOKOT0 MPUMEHEHHUST; G yHIaMEHTAIIbHbIE
bu3ndeckue TOHATHSA, (PU3NUYECKHE BEIUYUHBI U
€IMHUIIBI WX W3MEPEHHUs, OCHOBHBIE  METOJbI
UCCIIEJIOBAaHUS M aHalu3a, T[pUMEHSEMble B
COBpEeMEHHOW (M3HMKE W TEXHUKE, OCHOBHBIC MOJICIIN
MEXaHMKH U TpPaHUIBl HUX TMpUMEHEeHHs (Moaenu
Matepuasia, (OpPMBI, CHJI, OTKa30B); obnactu
NPUMEHCHUS PA3IMIHBIX COBPEMEHHBIX MAaTEPHUAJIOB
JUTSL I3TOTOBIICHUS IPOAYKIIMH, HX COCTaB, CTPYKTYDPY,
CBOICTBa, CHOCOOBI  00pabOTKH; (bU3MIeCcKy1o
CYIITHOCTh SIBJICHUH, MPOUCXOSIINX B Marepuaiax B
YCIOBUSIX MPOU3BOJCTBA M IKCILTyaTalluy U3JEIUN U3
HUX T107] BO3/ICHCTBHEM BHEIIHKUX (aKTOpOB (Harpena,
OXJIAXKJCHHSI, TAaBJICHUS W T.I.), WX BIHSHHC Ha
CTPYKTYpPY, & CTPYKTYPBI — Ha CBOMCTBA COBPEMEHHBIX
METAJUTMYECKUX M HEMETAJUIMYECKUX MaTepuasosB;
TEXHOJIOTHUECKUE TIPOIIECCHI oTpaciu:
KIaccuUKaIMioo, OCHOBHOE  OOOpyIOBaHUE U
anmnaparsl, MPUHITUIIBI (yHKIIMOHUPOBAHUA,
TEXHOJIOTHYECKUE PEKUMBI W TIOKA3aTeM KauecTBa
(YHKIIMOHUPOBAHHUSA, METOJbl pacdyera OCHOBHBIX
XapaKTePUCTUK, OINTUMAIbHBIX PEXKUMOB pPabOTHI;
MPOU3BOACTBA  OTPACIH;  CTPYKTYpPHBICE  CXEMBI
MOCTPOCHUS, PEXKUMBI PpabOThl, MaTeMaTUYECKUE
MOJIEIM TPOU3BOJCTB KaK OOBEKTOB YIIPaBJICHMUS;
TEXHHKO-DKOHOMUYICCKUE KpUTEpUHU Ka4yecTBa
(G YHKIIMOHUPOBAHUS u () 05 yIIpaBJICHHUS;
KJIacCU(PUKAIIMIO MOJEIM CUCTEM U MPOLECCOB, UX
BUIBI W BHJIBI MOJACTUPOBAHUS;, MPUHIUILI U
METOJIONIOTHIO (DYHKIIMOHATLHOTO, UMUTAIMOHHOTO U
MaTeMaTUYeCcKOro  MOJENUPOBAHUS  CUCTEM U
MPOIECCOB; METOJBI TIOCTPOSHUSI MOJICITHP YIOIIHX
QITOPUTMOB; METOABl TOCTPOCHHUS MaTEeMaTHUYECKHX
MoJenel, HMX  YyIOpOLIEHHWS;  TEXHUYECKHEe U
POrpaMMHBIE CPEICTBA MOJISTHPOBAHMS; TEXHOJIOTHIO
TUTAHUPOBAHUS IKCIIEPUMEHTA; METO/IBI
CTaTUCTUYECKOT0 MOJIEIHPOBAHUS HAa MEPCOHATBLHOM
KOMIIBIOTEPE; CTAHIAPTHBIE MPOrpaMMHBIC CpPEICTBA
JUIS pelleHus 3aga4 B OO0NacTH aBTOMAaTH3allUU
TEXHOJIOTMYECKUX  TMPOIECCOB U  IMPOU3BOJICTB,
VIIPABJICHUS JKU3HCHHBIM ITUKIOM TIPOAYKIIUA H €€
Ka4ecTBOM; IMpaBuia 0hOpMIICHHS KOHCTPYKTOPCKOM
nokyMeHTtaiuu B cootBerctBuM ¢ ECKJI; TtenaeHumnmn




Kon
KOMIIETEHITUA

Conepxanue
KOMIICTCHITHH

Pesynbrarel 00yueHus

pa3BUTHUS KOMIBIOTEPHOH rpaduku, ee poilb u
3HAQYE€HHE B WHXKEHEPHBIX CHUCTEMaX U MPUKIATHBIX
nmporpammax.

YMeTh:HCCIeA0BaTh MOBEJACHUE MaTepraia U IPHIUH
OTKAa30B TMPOIYKIIMHM TIOJ BO3JACHCTBHEM Ha HHUX
Pa3JINYHBIX IKCILTyaTAllMOHHBIX (PAaKTOPOB; Ha3HAYATh
COOTBETCTBYIOIIYIO  00paOOTKYy Il  MOJTy4YEHHsS
3aJJaHHBIX CTPYKTYP U CBOWMCTB, 00ECIEYHBAIOIINX
HAJI)KHOCTh TPOAYKIIMH, HCIOJIb30BaTh OCHOBHBIC
METOJIBI  IOCTPOCHHUS MaTEeMAaTHYSCKUX  MOJeleh
MPOIECCOB, CHUCTEM, HUX DJIEMEHTOB U CHUCTEM
yIpaBJIeHUs; PadOTaTh ¢ KAaKUM JTMOO M3 OCHOBHBIX
THUIIOB TIPOTPAMMHBIX CHCTEM, IPETHA3HAYCHHBIX JIIS
MaTEeMATHYECKOTO ¥ MMHUTALMOHHOTO MOJICITHPOBAHUS
Mathcad, Matlab u ap., MIPUMEHSTH
(U3UKO-MATEeMAaTHICCKUE METOJIBI JIJIS PEIICHUS 3a]1a9
B o0macTM  aBTOMAaTH3allMd  TEXHOJIOTHYECKHX
NPOIIECCOB U TPOU3BOJICTB, YIPABICHHS XHU3HCHHBIM
[UKJIOM MPOAYKIIMU U €€ KaueCTBOM C IPHUMEHCHHUEM
CTaHJIAPTHBIX MPOrPAMMHBIX CpPEIICTB; HCIOIH30BATh
METO/Ibl B TEXHUYECKUX MPHIOKEHHUIX; MPUMEHSThH
TEOPETUKO-BEPOSTHOCTHBIC U CTATHCTUICCKUE METOJIBI
K OLIEHKE TOYHOCTH M KAauyeCTBA TEXHOJIOTHMYECKHX
IPOIIECCOB, U3rOTABIUBAEMON MPOIYKIIUU, H3MEPCHHH
W WCIBITAHWHA; CTPOUTH BEPOSTHOCTHBIC MOJCITH IS
KOHKPETHBIX MPOIIECCOB; METOAAMH MAaTEeMAaTHYECKOTO

MOJICTMPOBAHHS " aBTOMAaTH3HPOBAaHHOTO
IPOEKTUPOBAHUS npu paspabotke u
COBEpIIECHCTBOBAaHUU MIPOrpaMMHO-TEXHUYECKHX

CPEICTB M CHCTEM aBTOMATHU3allMM M YIPaBJICHMUS;
HaBbIKaMH pabOThl C MPOrpaMMHON CHUCTEMOW ISt
MaTeMaTHYeCKOr0 U UMUTALIMOHHOIO MOJEIIMPOBAHHS;
HaBbIKAaMM IIPUMEHEHUS CTaHAAPTHBIX IPOrpaMMHBIX
CpeACTB B O0JIACTH aBTOMAaTH3AIMH TEXHOJIOTHYECKUX
IIPOLIECCOB U IIPOU3BOACTB, YIIPABICHUS KU3HECHHBIM
LIMKJIOM IIPOAYKIIMH U €€ Ka4eCTBOM;

Biaagern: METOoJdaMUu TEOpUH BEPOSITHOCTEM,
MaTeMaTH4YeCKOU CTaTHUCTHUKH Hu CIIy4ailHbIX
MPOLIECCOB; HaBbIKAMU IPUMEHEHHUS COBPEMEHHOTO
MAaTeMaTUYECKOr0 HHCTPYMEHTApusi s pELICHUs
npodeccruoHaIbHbIX 3aj1ad4; HMETh OITBIT




Kon
KOMIIETEHITUA

Conepxanue
KOMIICTCHITHH

Pesynbrarel 00yueHus

AHAJIMTHYCCKOI'O u YHUCJIICHHOI'O PCIICHHUA

BCPOATHOCTHBIX U CTATUCTUYCCKHUX 3aJa4; HaBbIKaMU

UCTIOJIb30BAaHMsI  OCHOBHBIX HIpUEMOB  00paboTKH

OKCIICPUMCHTAJIBHBIX  OdHHBIX, B TOM YHCJIC C

HCIIOJIb30BAHUEM CTaHAapTHOI O nporpaMmMHOI O

oOecrieyeHusi, IaKeTOB MporpaMMm  OOIIEro |

CIICHHUAaJIbHOI'O Ha3HAYCHUA.

[1K-4

CIIOCOOHOCTBIO
y4acTBOBATh B IIOCTAHOBKE
1IeJIEN TTPOEKTa
(mporpammsbl), €ro 3aaay
IIPH 3a/IaHHBIX KPUTEPHUSIX,
1eJIeBbIX (PYHKIHUSX,
OTpaHUYCHUSX,
pa3paboTKe CTPYKTYpPHI €ro
B3aHMOCBSI3EH,
OTpeeeHIN
MPUOPUTETOB PEIICHHS
3aJa4 C y4ETOM IIPABOBBIX
Y HPABCTBEHHBIX ACIIEKTOB
podeCCUOHATBHON
JEeSITeIbHOCTH, B
pa3paboTKe MPOEKTOB
U3JIETIUH C y4ETOM
TEXHOJIOTHUECKHUX,
KOHCTPYKTOPCKUX,
IKCIUTYyaTallHOHHBIX,
ACTETHYCCKUX,
SKOHOMHUYECKUX U
YIPaBICHUYECKUX
napaMeTpoB, B pa3paboTke
IPOEKTOB MOJICPHU3ALINH
JEUCTBYIOLIUX
MIPOU3BOJICTB, CO3JAHUH
HOBBIX, B pa3zpaboTke
CPEICTB M CUCTEM
ABTOMATH3AIIHH,
KOHTPOJIS, AMATHOCTUKH,
UCTIBITAHUH, YIPaBICHUS
MPOIECCaMH, KU3HEHHBIM
LUKJIOM IPOAYKIIMU U €€
Ka4yeCTBOM B COOTBETCTBUU
C TEXHUYCCKHUMH
3aJTaHUSIMU |
UCIIOJIb30BaHHEM
CTaHJIAPTHBIX CPEJICTB
ABTOMATH3AIMH PACUETOB

3HaTb:METOBI IPOEKTHO-KOHCTPYKTOPCKOW padoTHI ;
noaxox K (OPMUPOBAHMIO MHOXECTBA PELICHUM
CTPYKTYPHOM 17§
KOHCTPYKTOPCKOM YpOBHSX; 0OIIMe TpeOOBaHUS K
aBTOMAaTU3MPOBAHHBIM CHCTEMax IPOCKTUPOBAHMS;

MPOEKTHOMN 3aJ1auu Ha

00JTacTH TPUMEHEHHs] Pa3IUYHBIX COBPEMEHHBIX
MaTepHasoB JUIsl M3rOTOBICHUS MPOIYKIIUHU, UX COCTAB,
CTPYKTYpY, 00paboTKu;

MEPCIECKTUBBI TCXHUYCCKOI'O pa3BUTHA U 0COOCHHOCTH

CBOMCTBA, CIIOCOOBI

ACATCIBbHOCTHU OpFaHHSaHHﬁ, KOMIICTCHTHBIX Ha

BaKOHOHaTCHBHO'HpaBOBOﬁ OCHOBC B obnactu

TEXHHUYCCKOI'O PETYIUPOBAHHUA n MCTPOJIOTHH,

OCHOBHBIC CXCMBbI aBTOMaTHU3alluu THUIIOBBIX

TEXHOJIOTMUECKUX OOBEKTOB OTPACiId; CTPYKTYpPhl U
(GYHKIIMU aBTOMATH3MPOBAHHBIX CHUCTEM YIIPABJICHUS;
3aa4d ¥ aJITOPUTMBI: LIEHTPAIU30BAaHHONW 00pabOTKH
UHpOpPMalMM B aBTOMAaTU3UPOBAHHOW  CUCTEME
yIpaBJieHUs] TexHonoruueckumu mporeccamu (ACY
TII)
TEXHOJIOTMUECKUMH TpoleccaMu ¢ nomouipo 9BM;
yIIpaBJICHUS

W3JCIINH,

OoTpaciiun: OIITUMAJIBHOI'O YIIpaBJICHUA
TCXHOJIOTIUU

JaHHBIMU

TIPUHITATIBI "
KOH(uUrypanuei, 00
byHKIIMOHAIBHBIE BO3MOXXKHOCTH PDM — cucrewm;
METOJbl AaHaJiM3a TEXHOJNOTMYECKUX MPOLECCOB U
00OpyIOBaHUSl s HMX peanu3alii Kak OOBEKTOB
AaBTOMATH3AallMM U YIPABJICHUS; OCHOBHBIE 3aKOHBI
OCHOBHBIC THITBI

OJICKTPOTCXHUKHU, OJICKTPHUYCCKUX

MamMH W TpaHchOpMaTopoB U  OOJACTH  UX

MPUMEHEHHUS; OCHOBHBIE TUIIBI U 00JIACTH MPUMEHEHUS
SJIEKTPOHHBIX TPUOOPOB W YCTPOWCTB; OCHOBHBIC
3aKOHBl JJICKTPOTEXHUKH JUISl  DJIEKTPUUYECKUX U

MAarHuTHBIX ueneﬁ; MCTObI HN3MCPCHUA

JNEKTPHUECKMX M MAarHUTHBIX BEJUYMH, TPHHIUI
paboTbl MalllUH |

OCHOBHBIX SJICKTPHUYCCKUX

alrapaToB Ux pa6que H ITYCKOBBIC XapPaKTCPUCTUKH,




Kon
KOMIIETEHIIUHA

Conepxanue
KOMIICTCHITHH

Pesynbrarel 00yueHus

H IIPOCKTUPOBAHUS

napaMeTpsl  COBPEMEHHBIX  IMOJYIPOBOJHUKOBBIX
YCTPOMCTB: yCWJIMTENEH, TeHEepaToOpoB, BTOPHUYHBIX
UCTOYHUKOB MUTaHUA, HUPPOBBIX MpeoOpa3oBaTenei,

MHUKPOITPOLIECCOPHBIX YIPaBISIOUTUX u
WU3MEPUTETBHBIX KOMILJIEKCOB; YIpaBJIsIEMbIE
BBIXO/IHBIE NepeMeHHbIE, YIIPABJISIOIINE u

peryaupymoomue  BO3AEHCTBUSA,  CTaTMYECKHE U
JMHAMHUYECKUE CBOMCTBA TEXHOJIOIMUYECKUX OOBEKTOB
yIpaBJIEHUs; IPOU3BOJACTBA OTPACIH; CTPYKTYpHBIE
CXEMBI HOCTPOCHMUS, PEKUMBI paboTsl,
MaTeMaTUYeCKue MOJEIN IPOU3BOJCTB KaK OOBEKTOB
YIPaBIECHUS; TEXHUKO-DKOHOMHUYECKHE  KPUTEPHUH
Ka4yecTBa (DYHKIMOHUPOBAHMS W LEIH YIPABICHMUS;
METOJbl aHaiu3a (pacyera) aBTOMATU3MPOBAHHBIX
TEXHUUYECKUX U IIPOrPaMMHBIX CUCTEM; IIPOU3BOACTBA
OTpPAaciH, CTPYKTYPHBIE CXEMbl IOCTPOCHUS, PEXKUMBI
paboThl, MaTeMaTUYECKUE MOENIN MPOU3BOACTB Kak
OOBEKTOB  yIpaBJICHUsS;  TEXHUKO-DKOHOMUYECKHE
KpUTEpUHM KadecTBa (YHKIMOHMPOBAHUSA U LEIH

YIIPaBJICHHUS; CTPYKTYPBI U byHKIHI
ABTOMATHU3HPOBAHHBIX CUCTEM YIPABICHUS; 3a/a4yd U
AITOPUTMBI: [EHTPATM30BaHH O 00paboTKu

uHOpMAIIMM B  aBTOMATH3UPOBAHHOW  CHUCTEME
yIpaBieHUs TeXHonorumueckumu mporeccamu (ACY
TII) oTpaciu: ONTUMAIBHOTO yIpaBJICHUS
TEXHOJIOTMUECKUMH TpoIeccaMu ¢ momolrsio DBM;
NPUHIUIIBL OPTaHU3AIlMH M COCTaB IPOrPaMMHOTO
o0ecrieueHus ACY TII, METOIUKY ee
MPOCKTUPOBAHUS; UCTOPUIO YIIPABJICHHUS Kau€CTBOM;
COJIep’KaHHuEe COBPEMEHHBIX MOJXOJ0B K YIPaBICHHUIO
Ka4yeCTBOM; METOJIOJIOTUI0 U TEPMHUHOJIOTHIO
VIOPABJIICHUS] KAa4€CTBOM W HAACKHOCTHIO CIOXKHBIX
TEXHOT€HHBIX CHCTEM; PEKOMEHJAIMH POCCUMCKHX U
MexayHapoaHbix crangaptoB cepurn MCO 9000 mo
00ECIICUEeHHI0 KavecTBa TMPOJIYKIIUU; OCOOCHHOCTH
CYIIECTBYIOIUX CHUCTEM YTpPaBJICHHUS W OOECIedeHUs
Ka4yecTBa, SBOJIOIUI0 U OCHOBHBIE JTallbl Pa3BUTHS
MEHEDKMEHTa KadecTBa M OOIIEro MEHEKMEHTA;
COBPEMEHHBIE METO/IBI MIPOrHO3UPOBAHUS u
obecrieueHus 3aJaHHOI'0 YPOBHsSI KaueCTBa MPOIYKIUH,
HCIIOJIb3yeMbI€ Ha PA3IMYHBIX 3Tarax e¢ >KU3HEHHOTO
UK.
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KOMIIETEHIIUHA

Conepxanue
KOMIICTCHITHH

Pesynbrarel 00yueHus

YMeTh:IPOCKTHPOBATh M KOHCTPYHPOBATH THUIIOBHIC
9JIEMEHTHI MalllMH, BBIOIHITH OLIEHKY WX MPOYHOCTH
U KECTKOCTH u JIPYTUM KPUTEPUSIM
paboTOCTIOCOOHOCTH;  BBIOMpaATh  CpPEACTBA  IIPH
POEKTUPOBAHUH CUCTEM aBTOMATH3AIMH yITPABIICHUS,
MpOrpaMMHUpPOBaTh M OTJIAXHMBAaTh CUCTEMbl Ha Oa3ze
MHUKPOKOHTPOJIJIEPOB; CHUMATh ICKU3bI, BHITOIHATH U
YUTAaTh YEPTEKU U JPYIyl0 KOHCTPYKTOPCKYIO
JOKYMEHTAIIMIO; MTPOBOJUTH OOOCHOBAHHBIN BHIOOp U
KOMILJICKCHPOBAHUE CPEIICTB KOMIIBIOTEPHOU rpadukw;
UCTIOJIB30BATh JUIS PEIICHHS TUTIOBBIX 3a]1a4 METOMIBI 1
cpeacTBa reOMETPHUYECKOro MOJICJIMPOBAHUS;
MI0JTh30BAaThCSl WHCTPYMEHTAIBFHBIMU TPOTPAMMHBIMH
CpeACTBAaMU WHTEPAKTUBHBIX TPaUUECKUX CHCTEM,
aKTyalbHbIX JUIA COBPEMEHHOI'0  IPOU3BOCTBA;
POCKTUPOBATH U KOHCTPYHUPOBATH TUIIOBBIC JICMEHTHI
MAaIllliH, BBIMONHATH OIEHKY WX MPOYHOCTH W
KECTKOCTU U JPYTUM KPUTEPHUSIM paboTOCIOCOOHOCTH;
pa3pabarbIBaTh MPUHIMIHAAIBHBIE  JJICKTPUYCCKUE
CXEMBl U TPOCKTHPOBATH THUIIOBBIC AJIEKTPHUECKUE H
9JIEKTPOHHBIE YCTPOMCTBA; BHIOMPATh pPallOHAJILHBIE

TEXHOJIIOTUYECKHE HPOLIECCHI M3TOTOBJICHHS
OPOAYKIUU oTpaciu, 3¢hdeKTHBHOE 000pYyIOBaHUE;
BbIOMpATh 3 deKTUBHBIE HCIIOJTHUTEIIbHBIE
MEXaHU3MBI, ONPEEIATh npocreimme
HEHCIIPaBHOCTH, COCTaBIISITh crienu(puKaIuy;
IPOBOJUTH 000CHOBaHHBII BBIOOp u

KOMIUIEKCUPOBaHHE CPEJICTB KOMITBIOTEPHOM Ipaduky;
UCIIOJIb30BaTh /ISl PELICHUS TUIIOBBIX 3a/1a4 METOAbI U
CpeacTBa re€OMETPUUYECKOT0 MOJIETTUPOBAHUS;
MI0JIB30BAaThCsl MHCTPYMEHTAJIBHBIMU MPOrPAMMHBIMU
CpeACTBAMH WHTEPAKTUBHBIX T'paUUECKUX CHCTEM,
aKTyaJIbHBIX JIJIS1 COBPEMEHHOI'O IIPOM3BOCTBA; YMETH!
UCIIOJIB30BaTh ~ BEPOSATHOCTHO —  CTATUCTUYECKHUE
METOJbl OLIEHKM KauyeCTBA CJIOXHBIX TEXHOIE€HHBIX
CUCTEM U U3MEHEHUS KaueCcTBa MPOAYKIIMH B IIPOLIECCE
UX JKCIUTyaTallud Ha Pa3JIMYHbIX 3TaNax KU3HEHHOIrO
[IUKJIa; IPAaBUIBHO MPOU3BOANTE BHIOOP BEPOSATHOCTHO
— CTaTUCTHMYECKHUX 3aKOHOB paCHpEleleHUs I
KOPPEKTHBIX OLIEHOYHBIX Pacy€TOB YPOBHSI Ka4eCTBa U
HAJIeKHOCTU  paboThl  pPa3IMYHBIX  TEXHOIE€HHBIX
CHCTEM;  MHCIIONb30BaThb  METOAbl  OOecledeHus
33JaHHOTO0 KadyecTBa W  HAJEKHOCTH  CIOKHBIX
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KOMIIETEHITUA

Conepxanue
KOMIICTCHITHH

Pesynbrarel 00yueHus

TEXHOTCHHBIX CHCTEM Ha PA3JIMYHBIX JTamax — OT
IIPOCKTUPOBAHMUS 10  CEPUHHOIO  IMPOU3BOJCTBA
IIPOAYKIUY; IIPOBOJUTH CTPYKTYPHBII u
(YHKUIMOHANBHBIM ~ aHATU3  KadyecTBa  CIOXKHBIX
TEXHOTE€HHBIX CHCTEM C DPa3JIM4HBIMM CXEMaMH
IIOCTPOEHUS C MCIOJIb30BAHUEM  BEPOATHOCTHBIX
METOJOB;  IPUMEHATH  CYIIECTBYIOIIHE  METOMBI
IIDOTHO3UPOBAHUS  IIpU  OLIEHKE  KadecTBa U
JKCINTYaTallMOHHOI'0 PECYpCa CIIOKHBIX TEXHOI€HHBIX
CHCTEM.

Baagers: HaBpIKaMM IPUMEHEHUSI 2JIEMEHTOB aHAIU3a
9TaoB XU3HEHHOTO IIUKJIa MPOAYKIHUU U YIPABIICHUS
UMHU; HaBbIKaMH  BbIOOpa  oOOpymoBaHMsSI IS
peanuszanuu TEXHOJIOTUYECKUX IIPOLIECCOB
U3TOTOBJICHUSI TMPOAYKLIMM;, HaBbIKAMU paboOThl C
3EKTPO-TEXHUYECKOHN aIapaTypol U 3JE€KTPOHHBIMU
yCTpOMCTBaMH; HAaBBIKAMU  IIOCTPOEHUS  CHUCTEM
aBTOMATUYECKOrO  YIpaBJIE€HUS  CUCTEMAaMHU U
IpoLeccaMu; HaBBIKAMH paboTsI Ha
KOHTPOJIBHO-U3MEPUTEILHOM U HCIBITaTeIbHOM
000py0BaHNU; METOJJaMHU OLIEHKU KauecTBa CIOMHBIX
CUCTEM M U3MEHEHHMSI KaueCTBa MPOAYKIIMH B IIpoLecce
UX JKCIUTyaTalliy Ha PA3JIMYHBIX J3Talax *XMU3HEHHOIO
LIMKJIa; BbIOOpAa BEPOSTHOCTHO — CTaTUCTUYECKUE
3aKOHOB paclpeAeseHus sl KOPPEKTHBIX OLIEHOYHBIX
pacyeToB YpOBHS KauecTBa M HAJAEKHOCTH pabOThI
pa3IMYHBIX ~ TEXHOT€HHBIX  CHCTEM;  METOAAMHU
o0ecrieueHusl 3aJlaHHOIO KauecTBa U HAJEKHOCTHU
CJIIOKHBIX TEXHOT€HHBIX CHUCTEM Ha Pa3JIMYHbIX Ta-Max
— OT IPOEKTUPOBAaHUS [0 CEPUIHOIO IPOM3BOACTBA
OPOAYKUUU; CTPYKTYPHBIM M (YHKIHOHAIbHBIM
AQHAJIM30M KaueCTBa CJIOKHBIX TEXHOTE€HHBIX CHCTEM C
pPa3IMYHBIMM CXEMaMM IIOCTPOEHHUS; - METOAAMHU
IPOrHO3UPOBAHUS  IPU  OLEHKEe  KayecTBa U
3KCIUTYaTallHOHHOTO pecypca CIOKHBIX TEXHOTEHHBIX
CUCTEM.

ITK-5

CIIOCOOHOCTBIO
y4acTBOBaTh B pa3padboTKe
(Ha OCHOBE JCHCTBYIONTUX
CTaHJApTOB U APYTron
HOpPMaTUBHOU
JIOKYMEHTAIINH)
IPOEKTHOM 1 paboueid
TEXHUYECKOU
JOKYMEHTAIIMH B 00JIaCTH
ABTOMATH3AIAH
TEXHOJIOTMUECKUX

3HATB:CTaHIAPTHI, METOAMYECKUEH HOPMATHUBHBIC
Marepualibl, COMPOBOXKIAIOIIUE  MPOCKTUPOBAHUE
NpPOU3BOJACTBA  aBTOMATU3allUM M YIpaBJICHUS,
3aKOHOJIaTeIbHBIE M HOPMATHBHBIC IPABOBBIC aKTHI,
METOINYECKHE MaTepuaIbl 1o METPOJIOTHH,
CTaHIApTHU3AINK, CEePTHPUKAUU U  YIIPABICHHUIO
KaueCTBOM; OCHOBBI TEXHHUYECKOTO PEryJupOBaHUs;
MpaBwiia MPOBEJICHUSI METPOJIOTUYECKOU AKCIIEPTHU3HI,
METOZBI M CPEACTBA MOBEPKH (KaJIMOPOBKH) CPEICTB
W3MEPEHU, METOAMKHA BBIIOJIHEHUS HW3MEPEHUN;
MEePCIEKTUBBI TEXHUYECKOTO PA3BUTHUS U OCOOCHHOCTH




Kon Conepxanue
Pesynbrarel 00yueHus
KOMIICTCHIINU KOMIICTCHIIU N
MPOIIECCOB U IPOM3BOJICTB, | NEATEIBHOCTH  OpraHM3alfii, KOMIIETEHTHBIX Ha
UX SKCIUTyaTallHOHHOMY 3aKOHOJATENbHO-TIPAaBOBOM ~ OCHOBE B 0O0JIACTH
00CITyKHBaHUIO, TEXHUUYECKOr0 PErylIupoBaHusl U METPOJIOTUH.
YIPABICHUIO )KU3HEHHBIM | YMeETh:IIPUMEHITh  BEPOATHOCTHO-CTATHUCTUYECKUN
LUKJIOM IPOAYKIIMH U €€ NOoAXO0J K  OIEHKE TOYHOCTH M KaydecTBa
Ka4yecTBOM, B TEXHOJIOTMUECKUX  IPOLECCOB,  M3TOTABJINBAEMOM
MEPOIPUATHSIX 10 NPOAYKLHUH, WU3MEpPEHUI u UCIIBITaHUN;
KOHTPOJIIO COOTBETCTBUS KOHTPOJbHO-U3MEPUTEIbHYIO TEXHUKY JJIi KOHTPOJIS
pa3pabaTbIBaeMbIX KayecTBa MPOIYKIUU u METPOJIOTUYECKOTO
IIPOEKTOB ¥ TEXHUYECKON | OOeCreYeHuss TPOMYKIMH M TEXHOJOTHYCCKUX
JIOKYMEHTaIu1 IPOLECCOB €€  HW3IOTOBJIEHMS;  KOMIIBIOTEPHbIE
NENCTBYIOLIUM TEXHOJIOTMM /ISl TUIAaHUPOBAHUS U IPOBEACHUS padoT
CTaHJApTaM, TEXHUYECKUM | TTI0 METPOJIOTHHU, CTaHIAPTH3allMA W CePTUPUKAIINH:
YCIIOBUSIM U IPYTUM METOJbl YHU(DUKAIUUA ¥ CUMIUTM(DHUKAIIMN U pacuera
HOPMAaTHBHBIM napaMeTpHUYECKUX PSAJOB MPHU pa3pabOTKe CTaHAAPTOB
JIOKYMEHTaM; U JPyroil HOPMAaTUBHO TEXHUYECKOW IOKYMEHTAIINH;
METO/bI KOHTPOJISI Ka4eCTBA MPOLYKIMH U MPOLIECCOB
IIPH BBITIOJTHEHUH Pa0oT MO CepTUPUKAIIUN TPOTYKITUN
U CHCTEM KauyecTBa; METOJbl aHalIW3a MJAaHHBIX O
KayecTBe MPOAYKUMU U CHOCOOBI aHaiu3a HPUYUH
Opaka; TEXHOJIOTHMIO pPa3pabOTKM M  aTTeCTallUH
METOAWK BBIMOJHEHUS W3MEPEHUN, WCHBITAHUA U
KOHTPOJISI; METOMIBI M CPEJICTBA MOBEPKHU (KaTHMOPOBKH)
U IOCTUPOBKM  CpPEICTB  HM3MEpPEHHUs, IpaBUia
MPOBEJEHUSI  METPOJIOTUYECKOM M HOPMATHBHOM
9KCIIEPTU3bl  JIOKYMEHTAllMW;  METOAbl  pacuera
9KOHOMUYECKOU 3 HEKTUBHOCTH pabor 1o
METPOJIOTUH, CTAHIAPTU3ALMH U CEPTUDUKAIIH.
Baagerb:HaBeikamMu  OQOpMIIEHUST TMPOEKTHOH U
KOHCTPYKTOPCKOM JTOKYMEHTALIUM B COOTBETCTBUU C
tpeboBanusimu  ECKJl;  waBbikamu  00pabOTKH
9KCIIEPUMEHTAJbHBIX JAHHBIX M OLEHKH TOYHOCTHU
(HEOmpeneNeHHOCTH) HM3MEPEHUN, WUCHBITAaHUH U
JIOCTOBEPHOCTH KOHTPOJISL.
[TK-7 CIOCOOHOCTBIO 3HATB:OCHOBHBIE CBOICTBAa MCXOAHBIX MaTEpHAJIOB,

y4acTBOBATh B pa3paboTKe
IIPOEKTOB T10
aBTOMAaTH3alNN
IPOM3BOJICTBEHHBIX U
TEXHOJIOTHIECKUX
HPOLIECCOB, TEXHUIECKUX
CPEICTB U CUCTEM

00YyCJIaBMUBAIOIIMX  KAa4eCTBO  TEXHOJOTMUYECKUX
NPOIIECCOB M W3JIEIHMHA OTPaCii; BIHMSHUS CBOWCTB
MaTepuajoB Ha pecypcocOepekeHHe M HalSKHOCTb
TEXHOJOTMYECKUX IIPOLIECCOB, CpEICTB
TEXHOJIOTHYECKOT0 OCHAIEHUs] W aBTOMAaTH3aIlluU
OTpaciM; OCHOBHBIC THUIIBI U OOJIACTH IHPUMEHEHUS
9JIEKTPOHHBIX NPUOOPOB M YCTPOMCTB; IMapamMeTpbl

aBTOMAaTH3AlMH, COBPEMEHHBIX  IOJYNPOBOJHUKOBBIX  YCTPOMCTB:
KOHTPOJIS, JMATHOCTUKH, YCWINTENEH, T'€HEpaTopoB, BTOPUYHBIX HCTOYHUKOB
WCIIBITAaHUH, YIIpaBICHUS NIUTaHUs, UPPOBBIX npeoOpa3oBarenei,
IPOLIECCAMHU, KUZHEHHBIM | MUKPOIPOLIECCOPHBIX YIPaBIISIOUINX u
LUKJIOM NPOAYKIUH U €€ U3MEPUTENbHBIX KOMIUIEKCOB; (DU3MYECKUE OCHOBBI
KauecTBOM, B U3MEPEHUM, CHCTEMY BOCIPOM3BEICHUS EIUHUI]
PAaKTUYECKOM OCBOCHUM M | GU3MYECKUX  BEJIMYMH W Tepeladyd  pazMepa




Kon Conepxanue
Pesynbrarel 00yueHus
KOMITETEHIIN T KOMIIETCHIIUH
COBEPILIEHCTBOBAHUH CpPEICTBAMM H3MEPEHUI YIPABIISIEMbIE BBIXOJHBIC
JTAHHBIX NTPOLIECCOB, IIEPEMEHHBIE,  YNPABISIOIIME W  PETyIUpYOLUe
CPEIICTB U CHUCTEM,; BO3/ECHUCTBUSI, CTATUYECKUE U JUHAMUUYECKUE CBOMCTBA
TEXHOJIOTMUECKUX OOBEKTOB YIpaBJICHUS, 3alaud U
AJIITOPUTMBI: LEHTPaJIN30BaHHON 00paboTKu
uH(popMaMl B  aBTOMAaTU3UPOBAHHOM  CUCTEME
YIPABIICHUS TEXHOJIOTMYECKUMHU poreccaMu
(ACYTII) orpacau: ONTUMAIbHOIO YIPAaBICHUA
TEXHOJOTMUECKUMH MpolleccaMu ¢ momoiibio IBM.
YMeTh:BBINOIHATh aHaIu3 TEXHOJIOTMYECKHUX
npoueccoB M 00OpyaoBaHMS ~ Kak ~ OOBEKTOB
ABTOMATH3ALMU U YIIPABJICHHUS.
Baagerb:ucnonb3oBanus  (GU3HKO-MAaTEMaTHUYECKOTO
anmapara JUIsl PEUIeHMs] pPacdyeTHO-aHATUTHYECKHUX
3a/la4, BO3HUKAIOIIUX B XOJ€ MNpoQeccuOHaNIbHON
JIeSTENIbHOCTH; HABBIKAMU aHAJIM3a TEXHOJIOIMYECKUX
IpoLIecCOB Kak OOBEKTa YIpaBlieHHs U BbIOOpa
(YHKIIMOHAIBHBIX ~ CXeM WX  aBTOMAaTH3AallWu;
HaBBIKAMH PabOTBl C TPOrPAMMHOM CHCTEMOM IS
MaTEMAaTHYECKOr0 ¥ MIMUTAIMOHHOTO MOJEJINPOBAHHSI.
[1K-8 CTIIOCOOHOCTBIO BHIIONHATE | 3HATH: yIIpaBiIsieMble BBIXOJIHBIE IIEPEMEHHBIE,
paboThl IO aBTOMATHU3AIMH | YIIPABISIIOIIME U PEryIUpylollde  BO3JEHCTBUS,
TEXHOJIOTMUECKUX CTaTUYECKUE " JMHAMHUYECKHE CBOICTBa
IIPOLIECCOB U IPOM3BOACTB, | TEXHOJIOTMYECKUX OOBEKTOB YIPABICHUS; 3aJaudl U
UX 00ECIICYCHHIO AJTOPUTMBI: [EHTPATM30BaHH Oi 00paboTku
cpencTBamMu uH(bOpMAIIMM B  aBTOMATH3UPOBAHHOM  CHCTEME
ABTOMATHU3ALUU U yIpaBICHUS TEXHOJIOIMYECKUMU poreccaMu
ynpasiienusi, rotToBHOCTBIO | (ACYTII) oTpacnu: ONTUMaIbHOTO — yIPAaBIICHUS
UCIIOJIb30BAaTh TEXHOJIOTMYECKUMU IIpoLeccamu ¢ nomouipro IBM.
COBPEMEHHBIE METO/bI U YMeTh:BBIOUPATh Ui JTAHHOTO TEXHOJOTHYECKOTO
CpEACTBa aBTOMAaTU3aluy, | npouecca GYHKIMOHAIbHYIO CXEMY aBTOMATHU3AIINH.
KOHTPOJIsI, ANAIrHOCTHUKH, Biagerb:HaBEIKAMU aHajn3a TEXHOJIOTHYECKUX
UCIIBITAHUM U YIIPABJICHHUS | MPOIIECCOB KAk OOBEKTa yIpaBiCHHsS W BhIOOpA
MIPOLIECCAMU, XKU3HEHHBIM | ()yHKIIMOHAJBHBIX CXEM UX aBTOMATU3allMH HaBbIKAMU
HUKJIOM IIPOAYKIINHA 1 €€ paboTbI C IIPOrpaMMHOM CUCTEMOM A
KaueCTBOM; MaTEMaTUYECKOr0 U MMUTAIIMOHHOIO MOJEJIMPOBAHMSI.
ITK-9 CIOCOOHOCTBIO 3HaTh: cCHCTEMYy TOCYJapCTBEHHOTO Haa30pa W
OIIpENEIATh KOHTPOJISI, MEXBEIOMCTBEHHOIO M BEJOMCTBEHHOTO
HOMEHKJIATypy KOHTPOJISL 3a KadeCTBOM MPOAYKLUH, CTaHAAPTaAMH,
MapaMeTpoB MPOJIYKIUU U | TEXHUYECKUMH  perjaMeHTaMh M €IUHCTBOM
TEXHOJIOTMUECKUX M3MEPEHM; OCHOBHBIE 3aKOHOMEPHOCTU H3MEpPEHUH,
IIPOLIECCOB €€ BJIMSIHUE KayecTBa U3MEPEHNUN Ha Ka4eCTBO KOHEUHBIX
W3TOTOBJICHHS, pe3y/bTaToB METPOJIOTHYECKOU JIEeATEIbHOCTH,
MOJIeKAIINX KOHTPOIIO U | METOIOB M CpPeACcTB  oOecredeHus  eAUHCTBA
U3MEPEHHUIO, U3MEPEHUM; METOIbI U CPEJCTBA KOHTPOJIS KayecTBa
yCTaHaBIMBATh IPONYKLUH, OpraHu3aLHIo u TEXHOJIOTHIO
ONTUMAaJIbHBIE HOPMBbI CTaHIapTU3allMK M  CepTU(UKALUU  TMPOAYKIHUH,
TOYHOCTHU IIPOAYKIIMH, IpaBWwia IPOBEACHUS KOHTPOJSA, HCHBITAaHUNH U

M3MEPEHUN U

IIPUEMKH MPOAYKIMHU; OPraHU3alMI0 U TEXHUYECKYIO




Kon Conepxanue
Pesynbrarel 00yueHus
KOMITETEHIIN T KOMITETEHIINU
JIOCTOBEPHOCTH KOHTPOJIsI, | 6a3y METpPOJOrHYecKoro oOecreueHus: MpearnpusiTus,
pa3pabaThIBaTh JTOKAJIBHbIE | TPAaBHUJIa MPOBEICHUS METPOIOTUYECKON IKCTIIEPTHU3HI,
MTOBEPOYHBIE CXEMBI U METO/Ia U CPENICTBA TMOBEPKHU (KaTUOPOBKH) CPEICTB
BBINIOJIHATH IPOBEPKY U U3MEPEHUM, METOAMKU BBIIIOJIHEHUS HW3MEpPEHUN;
OTJAJIKy CUCTEM U CPEJICTB | pu3ndecKue OCHOBBI U3MEPEHU, CUCTEMY
aBTOMAaTHU3AINHU BOCIIPOM3BEIICHHS CIUHULl (PU3NYCCKUX BCIUIMH U
TEXHOJIOTMYECKHUX nepesadr pazMepa CpeiCTBaMu U3MEPEHUM; CIocoObl
IIPOLIECCOB, KOHTPOJIS, OLIGHKH TOYHOCTH (HEOIpeaeICHHOCTH) U3MEPEHUN U
JMArHOCTUKH, UCTILITAHUN, | UCTIBITAHUH ¥ JIOCTOBEPHOCTH KOHTPOJISI; CIIOCOOBI
YIOPABICHUS NPOLECCAMH, | aHalu3a  KadyecTBa  NPOAYKUHH,  OpPTaHU3aLHI0
YKU3HEHHBIM LIUKJIOM KOHTPOJISl KAUeCTBa U YIPABICHUS TEXHOIOTMYECKUMHU
MPOJYKIIUU U €€ npoleccaMy; MPUHIUIIBI HOPMUPOBAHUSI TOYHOCTU M
KaueCcTBOM, a TaKXKe UX o0ecrieueHusT  B3aMMO3AMEHSIEMOCTH  JleTaled U
PEMOHT U BBIOOD; CcOOPOYHBIX eAVHULL; MOPSJI0K pa3paboTKu,
OCBaMBaTh CPE/ICTBA YTBEPKJICHUSI U BHEJPEHUS CTAH/IAPTOB, TEXHUUYECKUX
obecrieueHus YCIOBUM W JOpYyrod  HOPMAaTHBHO-TEXHUYECKOHN
aBTOMAaTHU3ALNHU U JOKYMEHTAIlMU; CHCTEMbl KadyecTBa, IMOPSJAOK HX
YIPaBIICHHUS; pa3paboTku, cepTuduKaIy, BHSAPEHUS U TIPOBEACHUS
ayauTa.
YMerb: paboTaTh ¢ MPOCTEHIIMMU allllapaTaMu,
npu-0opaMu W CXeMaMH, KOTOpPBIE HCIONB3YIOTCS B
Gu3NYECKUX M TEXHOJIOTUYECKUX JIabopaTopHsX, H
MOHUMAaTh MPUHIIUIBI UX JEHCTBUS; OPUEHTUPOBATHCS
B COBPEMEHHOW M BHOBb CO3JaBAEMOM TEXHHUKE C
Henbl0  ee  ObICTpOro OCBOCHMS, BHEAPEHUS U
3¢ (pekTUBHOrO HCNONB30BAaHUS B  MPAKTHYECKOMN
JeSITEIbHOCTH.
Baanerb:  BBINONMHEHWS  OTACNBHBIX — DJIEMEHTOB
IIPOEKTOB Ha CTaAMSIX 3CKU3HOI'0, TEXHUYECKOIO H
paboYero NPoOeKTUPOBAHHMSI.

T1IK-15 CIIOCOOHOCTBIO BHIOUPATh | 3HATh: AHATUTHYECKUE WM UYHUCICHHBIE METOIBI ISt
TEXHOJIOTHH, aHaJIM3a MaTEeMaTUYECKUX MOJENIed TEXHOIOTMYECKUX
WHCTPYMEHTAJIbHbIE MpOLIECCOB UM  MPOU3BOJCTB, C HCIOIb30BAHUEM
CpEICTBa U CPE/ICTBA KOMITHIOTEPHOU TEXHUKH, TIPUHITATIBI
BBIYHMCIIUTEIIbHON TEXHUKU | KOHCTPYHUPOBAHUSA u G YHKIIMOHUPOBAHUS

MIpU OpraHu3alu
MPOLIECCOB
IIPOEKTUPOBAHMS,
M3TOTOBJICHHUSI, KOHTPOJISI U
WCIIBITAaHUHN TTPOIAYKITUH;
CPENICTBA U CUCTEMBI
aBTOMAaTHU3AlINH,
KOHTPOJISI, IMATHOCTUKH,
VCIIBITAHUH, YIIPaBJICHUS

TCXHHUYCCKUX CPCACTB AaBTOMATU3AlIWMK U YIIPABJICHUA

yMeTb: BbIOMpATh TEXHOJOTHWU, MHCTPYMEHTaJbHbIE
CpeACTBa U CPEACTBA BBIYUCIMTEIBHOM TEXHUKHU INPU
OpraHM3alMK MPOLECCOB MPOESKTUPOBAHUS CPENCTB U

CUCTEM aBTOMAaTHU3alINY; JKCIIEPUMEHTAIbHO
ONPENENIATh  XapakTepUCTUKH M [apaMeTpsl
IIEKTPOHHBIX npubopoB; 9KCIIEPUMEHTAIILHO

OTIPEIENATh XaPAKTEPUCTUKU U TMapaMeTPhl CHIIOBBIX
3JEKTPOHHBIX PUOOPOB.




Kon Conepxanue
Pesynbrarel 00yueHus
KOMITETEHIIN T KOMITETEHIINU
IIPOU3BOJICTBOM, BJIa/IeTh: METO/IaMH PallMOHAILHOTO BBIOOpa CPECTB,
KU3HEHHBIM LIUKJIOM aBTOMATHU3AlMM M YIPABIEHUS JUIsl TPOU3BOJCTBA
IPOAYKLIUU U €€ 171631 (S10707 OTpaciu; OCHOBHBIMU pueMaMu
KaueCTBOM; npoektupoBanuss ACY TII or moneBoro ypoBHs 10
YPOBHS ACVYTII c HCIIOJIb30BaHUEM
WHTCTPUPOBAHHBIX  MPOTPAMMHBIX  CPEICTB 03
peanbHOro  MPOrpaMMHUPOBAHUSA;  METOJAaMU U
CpPEeICTBAMH  SKCIIEPUMEHTAIILHOIO  OIpEAeNICHUs
CBOWCTB DJIEKTPOHHBIX TNPHOOPOB M  YCTPOHCTB;
METOlaMM M CPEACTBAMH  JKCIIEPUMEHTAIBHOIO
ONpENEICHUSI  CBOMCTB  CHJIOBBIX  3JIEKTPOHHBIX
npuOOpOB U YCTPOMCTB
[1K-16 CIIOCOOHOCTBIO 3HATh: OCHOBHBIC CBOMCTBA HCXOJHBIX MaTE€pPHAJIOB,
y4acTBOBATh B 00yCNaBIMBAIOIINX  KAYeCTBO  TEXHOJOTHYECKHUX
OpraHu3aluu MPOLIECCOB M H3JEIUNA OTPACIIH; BIHMSHUS CBOWCTB

MEpPONPUATHI IO
MOBBIIICHUIO KauecTBa
POJTYKLIHH,
MTPON3BOJICTBEHHBIX H
TEXHOJIOTMUECKUX
MIPOIIECCOB, TEXHUYECKOMY
1 uH(OPMAIMOHHOMY
00eCreueHunIo ux
pa3paboTKu, UCTIBITAHUNA U
IKCILTyaTallvH,
IUTAHUPOBAHUIO paboT 1Mo
CTaHJIapTU3AINH U
cepTudUKaINH, a TAKKE
aKTyalu3aluu
periaMeHTHPYIoIIen
JIOKYMEHTAITUH;

MaTepHajJoB Ha PECcypcocOepekeHHe W HaICKHOCTb

TCXHOJOTUYCCKUX mponeccos, CpeacTB
TCXHOJIOTHUYCCKOIro OCHAIICHHUA W aBTOMaTH3allnu
OoTpaciiv; HCTOPHIO YIIpaBJICHUA Ka4dyC€CTBOM,

COJIep’KaHNuEe COBPEMEHHBIX MOJXOJ0B K YIPaBICHUIO
KaueCTBOM; COJIEpPKaHHE COBPEMEHHBIX MOAXOJO0B K
VIPaBICHUIO  KAaueCTBOM  ;  METOJAOJIOTHIO |
TEPMHUHOJIOTHIO yIIpaBICHUS KayecTBOM u
HAJeKHOCTBIO  CJIOXKHBIX TEXHOT€HHBIX  CHCTEM;
PEKOMEHJAIIUU  POCCUUCKMX M MEXKIyHApOIHBIX
craugaptoB cepun HMCO 9000 mo obecneyeHuto
Ka4yecTBa MPOJIYKINH; OCOOEHHOCTHU CYIIECTBYIOIIUX
CHUCTEM YIpaBJeHUs U O00eCleueHHus KauecTBa,
SBOJIIOIIMI0O U OCHOBHBIE  OJTambl  Pa3BUTHUS
MEHEeDKMEHTa KadecTBa M OOIIero MEHeIKMEHTa;
COBPEMEHHBIC METO/IbI MIPOTHO3UPOBAHUS u
obecrieueHus 3aJJaHHOI'0 YPOBHSI KaueCTBa MPOIYKIUH,
HCIIOJIb3YEMbIE€ Ha PA3JIMYHBIX 3TANax €€ )KM3HEHHOIO
IIUKJIA;

yMeThb: UCIOJIb30BATh BEPOSTHOCTHO -
CTaTUCTUYECKHE METOABI OLIEHKM KauyeCTBA CIOMHBIX
TEXHOT€HHbIX CHUCTEM UM M3MEHEHHMS KauecTBa
OPOAYKIMM B TpOLECCE UX HJKCIUIyaTallud Ha
pa3MYHBIX 3Talax >XU3HEHHOIO0 LUKJIA; MPaBUIbHO
IPOU3BOJUTH BHIOOP BEPOATHOCTHO — CTATHCTUYECKUX
3aKOHOB paclpe/ieNeHus Uil KOPPEKTHBIX OLIEHOYHBIX
pacyeToB YpOBHS KayecTBa M HAAEKHOCTH pPabOTHI
pa3IMYHbIX TEXHOICHHBIX CHCTEM; HCIOJIb30BaTh
MEeTOJbl  OOecreueHus 3aJaHHOro KadecTBa U
Ha/IeKHOCTU CJOXHBIX TEXHOTE€HHBIX CHUCTEM Ha
pa3aMYHBIX JTamax — OT IPOEKTUPOBAHUA [0
CEepUMHOr0 MPOU3BOJCTBA MPOAYKIUHU; IPOBOIUTH
CTPYKTYPHBIH M (DYHKIMOHAJIbHBIA aHaIM3 KayecTBa
CIIO)KHBIX TEXHOIE€HHBIX CHUCTEM C pa3IM4HbIMU




Kon
KOMIIETEHIIUHA

Conepxanue
KOMIICTCHITHH

Pesynbrarel 00yueHus

cXeMaMH MTOCTPOCHUS c HCIOJIb30BaHHEM
BEPOSITHOCTHBIX METOJIOB; PUMEHSTh CYIIECTBYIOIIHE
METO/bI TMPOTHO3UPOBAHUS TIPU OIICHKE KadecTBa M
AKCIUTYaTaIlMOHHOTO Pecypca CIOKHBIX TEXHOTCHHBIX
CHCTEM,;

BJIA/IeTh: METOJIaMU YIIPABJICHUS KM3HEHHBIM [IUKIJIOM
M KaueCTBOM MPOJAYKIHMH OTPACIN;METOJaMU OIICHKH
KAaueCTBa CJIOKHBIX CHUCTEM M H3MEHEHUs KauyecTBa
OPOAYKIMHA B TPOLECCE UX OKCIUIyaTallud Ha
pPa3IMYHBIX JTalax »JKU3HEHHOro IMKJIa; BEIOOpa
BEPOSITHOCTHO — CTaTUCTHYECKHUE 3aKOHOB
pacnpeneiaeHus Uil KOPPEKTHBIX  OLEHOYHBIX
pacdeToB YpOBHSI KauecTBa M HAJCIKHOCTH PabOTHI
pa3IUYHBIX ~ TEXHOTCHHBIX  CHCTEM;  METOJaMu
o0ecrieueHus 3aJaHHOT'O KayecTBAa M HAJEKHOCTH
CJIOHBIX TEXHOT€HHBIX CHUCTEM Ha Pa3IMYHBIX dTanax
— OT MPOEKTUPOBAHUS [0 CEPUUHOTrO MPOU3BOICTBA
OPOAYKLUU; CTPYKTYPHBIM U (DYHKUIHOHAIBHBIM
AQHAJIM30M KayeCTBA CIOXKHBIX TEXHOTE€HHBIX CUCTEM C
pa3IMYHBIMH  CXEMaMH TIOCTPOEHUS;, - METOJaMu
IIPOTHO3UPOBAHUsI  IpPU  OLIEHKE  KayectBa U
SKCIUTYaTallMOHHOT'O PECypca CIOXKHBIX TEXHOTEHHBIX
CHUCTEM;

IK-17

CITOCOOHOCTEIO
y4acTBOBATh B pa3paboTKe
U TIPAaKTHYECKOM OCBOCHUU
CPEJICTB, CHCTEM
yIpaBICHUS
IIPOU3BOICTBOM
HPOAYKIIHH, €€
JKU3HEHHBIM ITUKIIOM U
KaueCTBOM, B ITIOJIOTOBKE
IIJJAHOB OCBOEHMS HOBOM
TEXHUKHU, B 0000IIIEHUHN U
CcHUCTeMaTH3aIuu
pe3ynbTaToB pabOTHI;

3HaTb: OCHOBHBIE CXEMBI ABTOMATH3allMU THUIIOBBIX
TEXHOJIOTHUECKHUX OOBEKTOB OTPACIM; CTPYKTYpPHI H
(GyHKIMHM aBTOMAaTU3UPOBAHHBIX CHUCTEM YIIPaBJICHMUS;
OCHOBBl aBTOMAaTH3allMM IPOLECCOB KU3HEHHOTO
LMKJIAa  TOpPOAYKUMH;  3aJaud U aJTOPUTMBIL:
LHEHTpaJIN30BaHHOM  00paboTku  uH(popmanuu B
aBTOMATHU3UPOBAaHHON CUCTEME YIIPaBJICHUS
texHonornueckumu mnpoueccamu (ACYTII) orpacnu:
ONTUMAJIBHOIO  YNPABICHUS  TEXHOJOTMYECKUMU
npormeccaMu ¢ nomoiibio OBM; TexHomornueckue
IpOLIECChl  OTPAciu:  KJIACCU(PHUKAINIO, OCHOBHOE
o0opyioBaHUE 51 anmnaparsl, MIPUHIIUIIBI
(YHKIMOHUPOBAHUS, TEXHOJIOIMUECKUE PEKUMBI U
NOKa3aTeNnu KauecTBa (PYHKLIMOHUPOBAHUS, METOJIbI
pacueTa OCHOBHBIX XapaKTEPUCTUK, ONTHUMAaJbHBIX
PEKUMOB pabOTHI; METObI aHAIN3A TEXHOJIOTMYECKUX
IpOLIECCOB U 000pYNOBaHUA I UX peau3aliy, Kak
00BEKTOB aBTOMAaTU3ALMHU U yIIpaBJICHMUS;




Kon
KOMIIETEHITUA

Conepxanue
KOMIICTCHITHH

Pesynbrarel 00yueHus

YHpaBJIAEMBIC BbIXOJHBIC IICPEMCHHBIC, YIIPABJIAIOIMINC
U peryjavpyromue BOSI[CfICTBPIH, CTaTUYCCKUEC U
JUHAMHYCCKHC CBOMCTBA TEXHOJIOTHYECKUX OOBEKTOB

yIIpaBJICHUS; 3a1a4un " aJITOPUTMBI:
[IEHTPAJIU30BaHHOW  00paboTKM  WHGpOpPMALMU B
ABTOMATH3HPOBAHHON cucreMe yIIpaBJICHUS

texHonmornueckumu mponeccamu (ACYTII) orpacnu:
ONTUMATBHOTO  YNPABICHHUS  TEXHOJIOTUYECKHUMU
IporeccaMu ¢ momomibo 9BM

YMeThb: COCTaBJISATh CTPYKTYpHBIC CXEMBI
MPOU3BOACTBA, HMX MaTEeMaTHUYECKUe MOJAEIH Kak
O0OBEKTOB  YNPABJICHUS,  ONPEACHATh  KPUTCPUU
KayecTBa (YHKIIMOHMPOBAHMS W IEIU YIPABICHUS
BBIOMpATh ISl JAHHOTO TEXHOJIOTHYECKOTO IMpolecca
(G YHKIIMOHATBHYIO CXEMY aBTOMATH3AIUN; ONIPEICITUTh
TEXHOJIOTHYECKUE PEKUMBI M TIOKA3aTeM KadecTBa
(GYHKIIMOHUPOBaHUSA OOOPYAOBaHHUSA, PACCUUTHIBATH
OCHOBHBIC XapPAKTEPUCTUKUA U ONTUMAITBHBIE PEKUMBI
paboThI

Baagerb: HaBbIKaMM  aHaANM3a TEXHOJIOTMYECKHMX
IpOLECCOB KaK OOBEKTa YIpaBlIeHHS U BBIOOpa
(YHKIMOHAJIBHBIX CXEM X aBTOMAaTU3al[Ml HABBIKAMU
paboThI c POrpaMMHON cucTeMoin JUIs
MaTEMaTUYECKOr0 U UMUTALMOHHOIO MOJIEIUPOBAHUS
;HaBBIKAMU BbIOOpa 00OpYyIOBaHUS JJIsl pealu3aluu
TEXHOJOTMYECKUX IpOLIECCOB U3TOTOBJICHUS
NPOAYKIIMM;, HaBbIKAMU aHAJINW3a TEXHOJIOIMYECKHX
IpOIEcCOB, Kak OOBEKTa YyIpaBleHUs U BblOOpa
(YHKIMOHAIBHBIX CXEM aBTOMAaTH3allMM; HaBbIKAMU
HaJIaJIKU, HACTPOWKHU, PETYIMPOBKH, OOCITYKHBAHUIO
TEXHUUYECKUX CPEJICTB U CUCTEM YIPABJIEHUS

I1K-20

CIOCOOHOCTBIO MTPOBOIUTH
9KCIIEPUMEHTBI 110
3a/IaHHBIM METOIUKAM C
00paboTKOM M aHATU30M
UX PE3yIbTaTOB,
COCTABJISTH OITMCAHUS
BBITTOJTHEHHBIX
HCCIEIOBAaHUI 1
ITOJIrOTABJIMBAThL JTaHHBIE
JUTS pa3pabOTKH HAyYHBIX
0030pOB U MyOIUKaIUiA;

3HaTBh: METONIBI M CPENCTBA OOECIEYECHUS €IMHCTBA
U3MEPEHUH; METOIbl U CPEeICTBAa KOHTPOJIS KauecTBa
MPOAYKIMK,  TpaBHia  TMPOBEACHHUS  KOHTPOJIS,
UCTIBITAaHUA W TPUEMKH TPOAYKIUH; METOABl H
CpezCTBa MOBEPKHU (KaTMOPOBKU) CPEICTB U3MEPEHUIA,
METOJIMKHU BBIIOJIHEHHSI H3MEPEHUH;

YMmeTh: HCIIOJIB30BAaTh BCPOATHOCTHO —
CTaTUCTUYCCKUEC MCTOAbI OLICHKH KadC€CTBa CIOXKHBIX
TCXHOTI'CHHBIX CHCTEM u N3MCHCHUA KadyeCTBa
MNpoOAYKIIMM B IIpOHECCC HX OKCIIyaTalhuHh Ha
PA3JIMUHBIX JTallax XWU3HCHHOI'O IHKJIA; IIPaBUJIBHO
IMPOU3BOJUTDH BLI60p BCPOATHOCTHO — CTAaTUCTUUCCKHUX
3aKOHOB pacnpeACICHUA NJId KOPPEKTHBIX OLHCHOYHBIX
PacucToB YPOBHSA KadY€CTBAa MW HAACKHOCTU pa6OTLI
Pa3IMUHBIX TEXHOICHHBIX CHCTEM; HCIIOJIL30BaTh
MCETOIbI obecrieueHus 3aJaHHOI'O Ka4ycCTBa u
HaJCXKHOCTH CJIOXXHBIX TCEXHOI'CHHBIX CHCTEM Ha
pasiIM4HbIX OTalmax — OT TMPOCKTUPOBAHHA 10




Kon
KOMIIETEHIIUHA

Conepxanue
KOMIICTCHITHH

Pesynbrarel 00yueHus

CEepUITHOr0 NPOM3BOJACTBA HPOAYKIHUH; IPOBOIUTH
CTPYKTYPHBIH M (DYHKIIMOHAJIBHBIA aHaIM3 KayecTBa
CIIO)KHBIX TEXHOTE€HHBIX CHUCTEM C pa3IU4YHbIMU
cxeMaMu HOCTPOCHUS c UCIOJIb30BaHUEM
BEPOSATHOCTHBIX METO/I0B; IPUMEHSTH CYIIECTBYIOLINE
METO/bl NPOTHO3UPOBAHUS IPU OLEHKE KayecTBa U
9KCIUTYaTal[HOHHOI'O pecypca CIOXKHBIX TEXHOT€HHBIX
CUCTEM

Biagerb: MeTo1aMU OLICHKH Ka4yeCTBa CI0KHBIX
CHUCTEM U U3MEHEHUS Ka4eCTBA MIPOAYKIMH B IIPOLIECCE
UX DKCIUTyaTalluy Ha Pa3jIN4HbIX 3Talax KU3HEHHOIO
LIMKJIa; BBIOOpA BEPOSTHOCTHO — CTATUCTUYECKUE
3aKOHOB PacCIpeneaeHus sl KOPPEKTHBIX OLEHOYHBIX
pacyeToB YpOBHS KauecTBa U Ha/ICKHOCTU PaOOTHI
Pa3JIMYHBIX TEXHOINEHHBIX CUCTEM; METOAAMU
o0ecrieyeHns 3aJJaHHOr0 KauecTBa U HaJIe)KHOCTU
CJIOKHBIX TEXHOIE€HHBIX CUCTEM Ha Pa3IuYHbIX dTarax
— OT IIPOEKTUPOBAHUS 0 CEPUIMHOrO MPOU3BOICTBA
MPOAYKIMH; CTPYKTYPHBIM U (PYHKIIMOHATBHBIM
AQHAJIN30M Ka4eCTBa CJIOKHBIX TEXHOT€HHBIX CUCTEM C
Pa3JIMYHBIMU CXEMaMHU IIOCTPOCHMUS; - METOIaMU
MIPOTHO3UPOBAHUS IIPU OLICHKE Ka4yeCTBa U
9KCILTYaTallMOHHOI O pecypca CJI0KHBIX TEXHOT€HHBIX
CUCTEM;

[K-21

CIIOCOOHOCTEIO COCTABJIATh
Hay4YHBIE OTYETHI 11O
BLIHOJIHCHHOMy 3aJaHUK0 U
y4acTBOBATh BO
BHEJJPEHUU PE3yIbTaTOB
HCCIICIOBAaHUM 1
pa3paboTok B 001acTH
aBTOMATH3AIUH
TEXHOJIOTHYECKUX
IIPOIIECCOB U TIPOU3BOJICTB,
ABTOMAaTHU3UPOBAHHOTO
yIpaBICHUS KU3HEHHBIM
LIUKJIOM IPOAYKIIUH U €€
KayeCTBOM;

3HATh: METO/I aHAJIN3a PE3YJIbTaTOB HAYYHBIX
UCCIIEJIOBAHUI, 3aKOHOIaTENIbHbIE U HOPMAaTUBHBIE
METOANYECKHE MaTepHalIbl IO OPOPMIICHUIO
Hay4YHO-TEXHHUYECKOH JTOKyMEHTALUH; TpaBuiIa
oopmIieHUs TOSICHUTEIBHBIX 3aHICOK;

YMETb: CUCTECMATU3UPOBATE U aHAJIM3UPOBATH
PE3YyJIbTAaThL I/ICCJ'ICI[OBaHI/Iﬁ n pa3pa60T01< B o0J1acTu
AaBTOMAaTU3allui TCXHOJIOT'MYCCKUX MPOLECCCOB U
IIPONU3BOACTB, aBTOMATU3UPOBAHHOI'O YIIPABJICHHUA
JKU3HCHHBIM IMUKJIOM ITPOAYKIIMU U €€ KAaYCCTBOM

BJIa/IeTh: HABBIKAMH aHAJIN3a U 00pabOTKH
PE3yJIbTATOB HAYYHBIX UCCIICIOBAaHUI B 00JIACTH
ABTOMATH3AIMH TEXHOJIOIMYECKUX MPOLIECCOB U
MIPOU3BOJICTB, ABTOMATH3UPOBAHHOTO YIIPABICHUS
YKU3HEHHBIM [UKJIOM MPOYKITUH C UCITOJIb30BAHUEM
UHTETPUPOBAHHBIX MPOrPAMMHBIX CPEJICTB 0e3
peaNIbHOT O MPOTrPaMMHUPOBAHUS




Kon Conepxanue
Pesynbrarel 00yueHus
KOMIETEHIINH KOMIETEHIIUU
[1K-23 CIIOCOOHOCTBIO BBIMONHATH | 3HATH: METOJIBI U CPEJICTBA KOHTPOJIS KauecTBa

paboTHI TTO HATIAJIKE, MPOAYKIMU, OPTraHU3ALHNIO U TEXHOJIOTHIO

HACTPOWKE, PETYIMPOBKE, | CTaHIAAPTU3AIUU U CEPTUPUKAINN TPOAYKIIHH,

OIBITHOW TIPOBEPKE, IpaBuJia IPOBEACHUS KOHTPOJISI, UCIIBITAHUN U

periaMeHTHOMY MPUEMKH MPOYKITUH; TIPUHIIUITBI KOHCTPYUPOBAHUS U

TEXHUYECKOMY, (YHKIIMOHUPOBAHUS TEXHUUYECKUX CPEJICTB

JKCILTyaTallHOHHOMY aBTOMATHU3ALMH U YIIPABICHUS

00CITYKUBAHUIO

060pYI0BAHNs, CPECTE U YMeThb: BIOUPATh TEXHOIOTHH, HHCTPYMEHTalIbHbIE

CHCTEM aBTOMATH3AIMH, CPEICTBA U CPE/ICTBA BEIYUCIUTEIHLHON TEXHUKU TIPH

KOHTPOJISL, IMATHOCTHKH, OpraHU3alMK MPOLIECCOB MPOEKTUPOBAHUS CPEJCTB U

HCIIBITaHNil 1 yIpaBiIenus, | CHCTEM aBTOMATH3AIMHI; IKCTIEPUMEHTATBHO

CPEJICTB IPOrPaMMHOrO OTIPEIETSATh XapaKTEPUCTUKH U TTapaMeTphbl

obecrieueHus, 3JIEKTPOHHBIX MTPHOOPOB; IKCIIEPUMEHTATBHO

CepTH(UKALHOHHBIM OIpENIENATh XapaKTEPUCTUKU U TTapaMeTPhl CHUIIOBBIX

VCTIBITAHHSM H3JIETHi; 3JEKTPOHHBIX MPUOOPOB; BHIOMPATH PallMOHATLHBIE
TEXHOJIOTMYECKUE TIPOLECCHI U3TOTOBICHHUS
MPOYKIIUK OTpaciiu, 3hPeKTuBHOE 000PYyI0BAHNE;
OTIPENETSATh TEXHOIOTUYECKUE PEXKUMBI U TIOKa3aTenn
KadyecTBa (pyHKIIMOHUPOBAHHS 000pYy10BaHUS,
pacCYUTHIBATh OCHOBHBIC XapAKTEPUCTUKH U
ONTUMAJIbHBIE PEKUMBI PAOOTHI; BBIMOIHATH AHATN3
TEXHOJIOTHYECKUX MPOIIECCOB M 00OPYTOBAHUS KaK
00bEKTOB aBTOMAaTH3alLlMU U YIIPABJICHUS;
Buagerb:HaBbikaMu pabOTHI HA
KOHTPOJIbHO-U3MEPUTEITHHOM U UCTIBITATEIIEHOM
000pyI0BaHNU; HaBBIKAMH 00paOOTKH
9KCIIEPUMEHTAJIbHBIX IAHHBIX U OI[CHKU TOYHOCTHU
(HeompeeIeHHOCTH ) U3MEPEHUH, UCTIBITAHUN 1
JIOCTOBEPHOCTH KOHTPOJIS; HABBIKAMH OLIEHKH
nokaszaTelsiell HaJIeX)KHOCTH U PEMOHTOIPUTOTHOCTH
TEXHUYECKUX DJIEMEHTOB U CUCTEM; OCHOBHBIMHU
npuemamu npoektupoBanus ACY TII ot nonesoro
ypoBHs 10 ypoBHS ACYTII ¢ ucnonp3oBanrem
WHTETPUPOBAHHBIX MPOTPAMMHBIX CPEJICTB 0€3
peanbHOr0 MPOrPaMMHUPOBAHMS; METOJIAMHU U
CPEICTBaMH SKCIIEPUMEHTAIBHOTO OIpeIeICHHS
CBOMCTB 3JIEKTPOHHBIX MPUOOPOB U YCTPOUCTB;
METOJaMH U CPEJICTBAMU IKCIEPUMEHTAIBHOIO
OIpE/IeTICHUS] CBOMCTB CHJIOBBIX AJIEKTPOHHBIX
npuOOpOB U YCTPOICTB

[1K-24 CIIOCOOHOCTBIO BEIOMPATh | 3HATH: METOBI M CPEICTBA KOHTPOJIS KayecTBa

METO/Ibl M CPEJICTBA
U3MEpEHUs
SKCILTyaTalluOHHBIX
XapaKTepUCTUK
000pyIOBaHUs, CPEACTB U
CHCTEM aBTOMATH3allUH,

IPOAYKLIMH, OPTAHU3ALMIO U TEXHOIOTHIO
CTaHJapTH3alMU U cepTU(UKALUU TPOJYKIINH,
IIpaBUJjIa IIPOBEICHUS KOHTPOJIS, UCIIBITAHUN U
MIPUEMKH MPOIYKIUU; TIPUHIIUIIBI KOHCTPYHUPOBAHUS U
(YHKIIMOHUPOBAHHS TEXHUYECKUX CPEJICTB
ABTOMATU3ALMU U YIIPABJICHUS




Kon
KOMIIETEHITUA

Conepxanue
KOMIICTCHITHH

Pesynbrarel 00yueHus

KOHTPOJIS, TUarHOCTHKH,
UCTIBITAHUHN U YIIpaBICHUS,
HAaCTPOMKH U
00CTy)KUBaHUSA:
CUCTEMHOTO,
WHCTPYMEHTAIBHOT'O U
NPUKIIATHOTO
POrpaMMHOTO
o0ecrieueHust JaHHBIX
CPE/ICTB U CHUCTEM,

yMeTb: BEIOUPATh TEXHOJIOTHH, HHCTPYMECHTAIBHBIC
CPEICTBa U CPE/ICTBA BHIYUCIUTENHHON TEXHUKU TIPH
OpPTaHU3AIMH MTPOIIECCOB MPOCKTHPOBAHUS CPEICTB U
CHCTEM aBTOMATHU3aINH; SKCIIEPUMEHTAIILHO
OTIPENIETSATh XapaKTEPUCTUKH U TTapaMeTphl
JJIEKTPOHHBIX MTPHOOPOB; IKCIIEPUMEHTAIBHO
OIPEIEIISATh XapaKTEPUCTUKHU M ITapaMeTPhl CHIIOBBIX
3JEKTPOHHBIX MPUOOPOB; BEIOMPATH PallMOHATLHBIC
TCXHOJIOIMICCKUEC TPOUCCChI U3IrOTOBJICHUS
MPOIYKITUU OTpaciu, 3G(HEeKTHBHOE 000PYIO0BaHHE;
OIIPENETATh TEXHOIOTUYECKUE PEXKUMBI U TIOKA3aTen
KavyecTBa (pyHKIIMOHUPOBAHHS 000pYyI0BaHUS,
PACCUUTBIBATE OCHOBHBIC XapPaKTCPHUCTHUKU U
ONITUMAJIbHBIC PEXKUMBI PA0OTHI; BBIMOIHATH AaHATIN3
TEXHOJIOTHYECKUX MPOIIECCOB U 000PYI0BAHUS KaK
00bEKTOB aBTOMAaTH3aIIMU U YIIPABJICHUS;

BJIa/IeTh: HaBBIKaMH pabOTHI Ha
KOHTPOJIbHO-U3MEPUTEIHHOM U UCIIBITATEIEHOM
000pyI0BaHNH; HaBBIKAMH 00PabOTKH
3KCINEPUMEHTAIIbHBIX JIAHHBIX U OLIEHKU TOYHOCTHU
(HEompeIeIeHHOCTH ) U3MEPEHUH, UCTIBITAHUN 1
JIOCTOBEPHOCTH KOHTPOJISI; HAaBbIKaMH OLEHKU
MoKazareyiell HaJleX)KHOCTH U PEMOHTOIIPUTOTHOCTH
TEXHUYECKUX 3JIEMEHTOB U CUCTEM; OCHOBHBIMU
npuemamu npoexktupoBanus ACY TII ot noneBoro
ypoBHs 110 ypoBHS ACYTII ¢ ucnonb3oBanrem
WHTETPUPOBAHHBIX MPOTPAMMHBIX CPEJICTB 0e3
peaJIbHOr 0 MPOTrpaMMHUPOBAHUS; METOJIaMU U
CPEICTBAMH HKCIIEPUMEHTAIBHOTO ONPEICICHUS
CBOMCTB 3JIEKTPOHHBIX PUOOPOB U YCTPOICTB;
METOJJaMH U CPEJICTBAMU IKCIEPUMEHTAIBHOIO
OIPEJEIEHUS CBOMCTB CUIIOBBIX 3JIEKTPOHHBIX
npuOOpPOB U YCTPOMICTB

[1K-34

CIIOCOOHOCTBIO BHIOUPATH
panroHaIbHbIC METOIbI U
CpEICTBa OIpeIeTICHUS
OKCILTyaTalluOHHBIX
XapaKTEePUCTHK
000pyIOBaHUs, CPEACTB U
CHUCTEM aBTOMAaTU3allul U
UX TEXHUYIECKOTO
OCHAIIICHUS;

3HATh: METO/BI POCKTHO-KOHCTPYKTOPCKON paboTHI;
noaX0/ K (pOPMUPOBAHUIO MHOKECTBA pPELICHUI
MIPOEKTHOM 3a/1a4l Ha CTPYKTYPHOM H
KOHCTPYKTOPCKOM YPOBHSIX; OOIIHE TPeOOBaHUS K
ABTOMATHU3HPOBAHHBIM CHCTEMaM IIPOEKTUPOBAHMUS; -
00JIacTH MPUMEHEHHUS Pa3IMYHBIX COBPEMEHHBIX
MaTEepHaJIOB JIJIsi U3rOTOBJICHUS TPOIYKIIMHU, UX COCTaB,
CTPYKTYpPY, CBOWCTBa, CITIOCOOBI 00pabOTKH; -
(bU3NYECKYIO CYIIHOCTH SIBJICHUMA, TPOUCXOASIINX B
MaTepHraliax B yCIOBUSIX IMPOU3BOJICTBA U
AKCIUTyaTalluy U3IEIUI 1O/ BO3IEUCTBUEM BHEIIHUX
dbakTopoB (HarpeBa, OXJIaXKICHUS, TaBIICHUS ), UX
BIIUSTHUE HA CTPYKTYPY, & CTPYKTYpPhI — Ha CBOKCTBA
COBPEMEHHBIX METAJUIMUYECKUX U HEMETAJUTHIECKIX
MaTepUaloB; OPraHU3aIUI0 U TEXHUYECKYIO 0a3y
METPOJIOTHYECKOT0 00eCIIeUeHUS MPEANPUSATHS,




Kon
KOMIIETEHIIUHA

Conepxanue
KOMIICTCHITHH

Pesynbrarel 00yueHus

IpaBHJia IPOBEACHUS METPOIOTHUECKON SKCIIEPTHU3HI,
METOJIa U CPEJICTBA TOBEPKHU (KaTHOPOBKHM) CPEACTB
M3MEPEHNI, METOIUKHU BBINIOJIHECHHS U3MEPEHUN;
TEXHOJIOTMYECKHE TPOIECCHl OTPACIIH:
KIaccu(UKaIIo, OCHOBHOE 000pyI0BaHUE U
anmapatel, TPUHIUIB YHKIIHOHUPOBAHUS,
TEXHOJIOTMYECKUE PEKUMBI U TTOKa3aTeNIN KauyecTBa
(G YHKIIMOHUPOBAHUS, METOJIBI PacyeTa OCHOBHBIX
XapaKTePUCTHUK, ONTUMAILHBIX PEKUMOB PaOOTHI; -
METO/Ibl aHAJIN3a TEXHOJOTHYECKUX MPOIECCOB U
000pyIOBaHUs AJIs UX peain3allii, Kak 00bEeKTOB
ABTOMATH3AINH U YIIPABJICHUS, TEXHOJIOTUICCKHE
MIPOIECCHI OTPACIIH: KITACCU(PHUKAITNIO, OCHOBHOE
000pyIOBaHUE U aIapaThl, IPUHIUIIBI

(G YHKIIMOHUPOBAHUS, TEXHOIOTUYECKUE PEKUMBI U
MOKa3aTeNi KauyecTBa (yHKITHOHUPOBAHHUS, METOTBI
pacueTa OCHOBHBIX XapaKTEPUCTHK, ONTUMATbHBIX
PEKHUMOB padOTHI,

YMeTh: BIOHpPATh paliOHATbHBIE TEXHOIOTHYCCKHE
IPOIECCHI U3TOTOBJICHHSI TPOIYKIIUU OTPACIIH,

s dexTuBHOE 000PYIOBAHUE; - ONPEALIIATh
TEXHOJOTHYECKUE PEKUMBI U TIOKA3aTE/IN KaueCTBa
(GYHKIIMOHUPOBaHUST 000PYIOBAHUS, PACCUUTHIBATH
OCHOBHBIC XapaKTEPUCTHKH U ONTUMAIILHBIC PEKUMbI
paboTHI;

BuiaseTs: HaBbIKaMM BbIOOpa 00OPYAOBAHUS JUIS
peanu3aly TEXHOIOTMUECKUX MPOLIeCCOB
W3TOTOBJICHHS MTPOAYKINH; HABBIKAMU aHAJIN3a
TEXHOJOIMUECKUX MPOLIECCOB, KaK 00BbEKTa
yIpaBJIeHUs U BbIOOpa (PYHKIIMOHAIBHBIX CXEM UX
AaBTOMATH3aIlMY; HABBIKAMH OIEHKH ITOKa3aTelNei
Ha/Ie)KHOCTU ¥ PEMOHTOIPUTOJHOCTH TEXHUYECKUX
3JIEMEHTOB M CUCTEM; HaBbIKAMU PabOTHI C
IIPOrPAMMHON CHCTEMOM JUIsl MaTEMaTUYECKOT O U
UMHTALMOHHOI'O MOJIEJIMPOBAHMSI; HAaBbIKAMU
IPUMEHEHHUS HJIEMEHTOB aHAJIN3a HTAIOB KU3HEHHOT O
IIUKJIa TPOIYKIIMK U YIPABJICHUS UMH; HaBbIKAMU
UCIIO0JIb30BaHMsI OCHOBHBIX HHCTPYMEHTOB YIIPABIICHHUSI
Ka4eCTBOM U €r0 aBTOMAaTH3alMH; HaBbIKAMHU
BBITIOJTHCHHSI PACUETOB M 0OOCHOBAHHH MPHU BLIOOpE
(GopM U METO/10B OpraHU3aluy IPOU3BOJICTBA,
BBINOJTHEHMSI IUTAHOBBIX PACUETOB, OPraHU3aluU
yIIpaBJICHU; HABBIKAMH HAJIAJIKH, HACTPOUKH,
PETYIUPOBKH, OOCITY)KUBaHUIO TEXHUUYECKHUX CPEJICTB U
CHCTEM YIPaBJICHHUS;




Kon
KOMIIETEHITUA

Conepxanue
KOMIICTCHITHH

Pesynbrarel 00yueHus

I1K-35

CIOCOOHOCTBIO COCTABIISITh
TEXHUYECKYIO
JTOKYMEHTAITHIO Ha
nproOpeTeHne HOBOTO
000pyIOBaHUs, CPEACTB U
CHCTEM aBTOMATH3aIIUH,
UX TEXHUYIECKOTO
OCHAII[CHUSI, 3aITaCHBIX
4acTel; OCYLIECTBIISTh
HOATOTOBKY TEXHUYECKUX
CpPE/ICTB K PEMOHTY;,

3HATh: METOJBI U CPEICTBA KOHTPOJIS KaueCTBa
IPOAYKLIUH, OPTaHU3ALMIO U TEXHOJIOTHIO
CTaHJAPTH3AINH U CePTU(UKALINN TIPOYKIINH,
IIPAaBWJIa IPOBEACHUS KOHTPOJISL, UCIIBITAHUN U
IPUEMKH NPOIYKIMH; IPUHLUIIBI KOHCTPYMPOBAHUS U
(YHKIIMOHUPOBAHMS TEXHUYECKUX CPEJICTB
aBTOMATH3ALMH U yIIPABJICHHUS

yMeThb: BEIOUPATh TEXHOJIOTHH, HHCTPYMECHTAIBHBIC
CpCAcCTBa U CPCACTBA BBEIYHCIUTEIBHON TEXHUKU npu
OpTaHM3AIMH ITPOIIECCOB MPOCKTUPOBAHUS CPEICTB U
CHCTEM aBTOMATHU3aIlNH; SKCIIEPUMEHTAILHO
OIIPENECIIATh XapaKTEPUCTUKU U IapaMETPhI
JJIEKTPOHHBIX MTPHOOPOB; IKCIIEPUMEHTAITBHO
OIPEIEINISATh XapaKTEPUCTUKHU M ITapaMeTPhI CUIIOBBIX
AIEKTPOHHBIX MPUOOPOB; BEIOMPATH palliOHATBHBIC
TCXHOJIOIrMYCCKUEC MPOUCCChI U3IrOTOBJICHUS
MPOIYKITUU OTpaciu, 3G(HEeKTHBHOE 000PYIO0BaHHE;
OTIPENETSATh TEXHOIOTUYECKUE PEXKUMBI U TIOKa3aTeNnn
KavyecTBa (pyHKIIMOHUPOBAHHS 000pYyI0BaHUS,
PACCUUTBIBATE OCHOBHBIC XapPaKTCPHUCTHUKU U
ONITUMAJTbHBIE PEKUMBI PAOOTHI; BHIMOIHATH AaHATTN3
TEXHOJIOTHYECKUX MPOIIECCOB U 000PYIOBAHUS KaK
00bEKTOB aBTOMATH3aILIMHU U YIIPABJICHUS;

BJIaJ1eTh: HaBbIKaMU O()OpPMIIEHHS IPOEKTHOM U
KOHCTPYKTOPCKON JOKYMEHTAl[U! B COOTBETCTBUH C
TpeOoBaHUAMU EnuHON CUCTEMBI KOHCTPYKTOPCKOI
JOKYMEHTAIH;HaBbIKaMH paboThl Ha
KOHTPOJIbHO-U3MEPUTEIBHOM U UCIBITATEIbHOM
000pyI0BaHNH; HaBBIKAMH 00PabOTKH
SKCIEPUMEHTAJIbHBIX IaHHBIX U OLEHKH TOYHOCTH
(HeompeeIeHHOCTH ) U3MEPEHUH, UCTIBITAHUN 1
JIOCTOBEPHOCTH KOHTPOJIS; HABBIKAMH OLIEHKH
noKazaresyieil HaJleX)KHOCTH U PEMOHTOIIPUTOJIHOCTH
TEXHUYECKUX DJIEMEHTOB U CUCTEM;

I1K-37

CIIOCOOHOCTEIO
y4acTBOBaTh B paboTax Io
HpI/IeMKe n BHGI[pCHI/IIO B
MIPOU3BOJICTBO CPEICTB H
CHCTEM aBTOMATH3AIlUH W
nux TEXHUYECCKOI'O
OCHAIIICHUS.

3HaTh: METO/BI U CPEACTBA KOHTPOJISI KauecTBa
MPOAYKIUHU, OPTraHU3ALMNIO U TEXHOJIOTHIO
CTaHJApTH3AlMU U CePTU(UKALUYU TPOTYKIIUH,
IpaBuJia IPOBEACHUS KOHTPOJISI, UCIIBITAHUN U
MPUEMKHU NMPOIYKLIHUH; IPUHLIUIIBI KOHCTPYUPOBAHUS U
(YHKIIMOHUPOBAHHS TEXHUYECKUX CPEJICTB
AaBTOMATHU3ALIMH U YIIPaBJICHHUSI

YMeTh: BbIOMpPATh TEXHOIOTUHU, HHCTPYMEHTAJIbHBIE
CPEICTBA U CPEACTBA BEIYUCIUTEILHON TEXHUKHU IIPU
OpraHu3alMM MPOLECCOB MPOEKTUPOBAHUS CPEACTB U
CUCTEM aBTOMATU3ALMH; SKCIIEPUMEHTAIbHO
OIIPENENATh XaPAKTEPUCTUKU U ITapaAMETPhI
JJIEKTPOHHBIX MTPHOOPOB; IKCIIEPUMEHTATBHO
ONPEAENATh XapaKTEPUCTUKHU U TIAPAMETPhI CUIIOBBIX




Kon
KOMIIETEHITUA

Conepxanue
KOMIICTCHITHH

Pesynbrarel 00yueHus

JJIEKTPOHHBIX IPUOOPOB; BEIOKPATh PAI[MOHATBHBIC
TEXHOJIOTHUECKUE MPOIECCHI H3TOTOBICHUS
MPOAYKIIUH OTpaciiv, 3G(HEeKTUBHOE 000PYIOBaHUE;
OMPEEIATh TEXHOIOIHUSCKUAE PEKUMBI U TIOKA3aTEITH
KavecTBa (yHKIIMOHUPOBAHMS 000PYIOBAHUS,
PACCUUTBIBATh OCHOBHBIC XapPaKTCPHUCTHUKU U
ONTHMAJIbHBIC PEIKUMBI Pa0OTHI; BHITIONHAThH aHATN3
TEXHOJOTMYECKUX MPOIIECCOB U 000PYI0BAHHUS KaK
00HEKTOB aBTOMATH3AIIMU U YIIPABJICHHUS,

Baagerb: HaBbIKaMu pabOTHI Ha
KOHTPOJIbHO-U3MEPUTEIBHOM U UCIIBITATEIEHOM
000pyIOBaHUH; HABBIKAMH 00paOOTKH
SKCIEPUMEHTAIIBHBIX IaHHBIX U OLIEHKH TOYHOCTH
(HeompeneNneHHOCTH ) U3MEPEHUH, UCTIBITAHUN 1
JIOCTOBEPHOCTH KOHTPOJISI; HABBIKAMM OLIEHKU
NoKazareJyiell HaJle’KHOCTH U PEMOHTOIIPUTOTHOCTH
TEXHUUYECKUX JIEMEHTOB U CHCTEM; OCHOBHBIMH
npuemamu npoektupoBanus ACY TII ot noneBoro
ypoBHs 10 ypoBHs ACYTII ¢ ucnons3oBanuem
UHTETPUPOBAHHBIX MPOrPAMMHBIX CPEJICTB 0€3
peaJIbHOr 0 MPOrpaMMHUPOBAHUS; METOJAMH U
CPEICTBAMM SKCIIEPUMEHTAIBHOTO ONPEACICHHS
CBOMCTB 3JIEKTPOHHBIX MPUOOPOB U YCTPOUCTB;
METOJaMH U CPEICTBAMU IKCIEPUMEHTAIBHOIO
OIpEIETICHUS] CBOMCTB CHJIOBBIX AJIEKTPOHHBIX
npuOOpOB M YCTPOMCTB

OIIK-4

CIIOCOOHOCTBIO
y4acTBOBATh B pa3paboTke
0000IIICHHBIX BAPHAHTOB
pereHus npooiem,
CBSI3aHHBIX C
aBTOMAaTH3aIhEN
MIPOU3BOCTB, BBIOOPE HA
OCHOBE aHAJIM3a BAPHAHTOB
ONTHMAaJIbEHOIO
MIPOTHO3UPOBAHHUS
IIOCJIC/ICTBUN pELICHUS;

3HaTh: DKOHOMHKO-MAaTEeMaTHYECKHE METOAbl U
KOMITBIOTEPHBIC ~ CPEICTBA  NPH  BBITOJHECHUU
TEXHUKO-DKOHOMHUYECKUX pacuéToB M B IMpolecce
VIpPaBICHUS; METONbl aHaIW3a TEXHOJIOTHYECKHX
IPOLIECCOB M 00OPYIOBAHUS JJISl UX pealu3ali Kak
00BEKTOB aBTOMATH3AIUH U YIIPABICHUS;, CTPYKTYPHI U
(GYHKIMHM aBTOMAaTU3UPOBAHHBIX CHUCTEM YIIPABJICHHUS;
3a/1a4d U aJICOPUTMBIL: LIEHTPAIN30BAHHON 00paboTKu
uHbOpMalMd B  aBTOMATH3UPOBAHHON  cucTeMe
yIpaBICHUS TEXHOJIOTMYECKUMU nporeccaMu
(ACYTII) otpacnu: ONTUMAIBHOTO  YIPaBICHUS
TEXHOJIOTUYECKUMHU Tpoleccamu ¢ nomomnisio OBM;
CTPYKTYpHI U QYHKIIUU aBTOMATU3UPOBAHHBIX CHCTEM
yIpaBJIEHUS] ~ CIIOCOOBI  aHalmM3a  TEXHUYECKOH
3(peKTHBHOCTH  aBTOMATU3UPOBAHHBIX  CHCTEM;
METPOJIOTUYECKUE TMPUHIUIBI U BIAJCTh HaBbIKAMU
U3MEPECHHI C MOMOIIBI0 KOHTPOJIbHO-U3MEPHUTEIHHBIX
prOOpOB.

YMeTh: BBIOUPATh pallMOHATBHBIE TEXHOJIOTHMUYECKHE
IMPOLICCChI HU3roTOBJICHUSA NpoaAyKIUH oTpaciiu,
a3 dexTrBHOE O00OpYyAOBaHHME;, NPOBOIUTH AHAIU3
CAY, oleHHUBaTh CTAaTUCTHUYECKHE M JUHAMUYECKUE
XApaKTCPUCTUKU, pacCUUTBIBATH OCHOBHBIC




Kon Conepxanue

Pesynbrarel 00yueHus
KOMIIETEHIINH KOMIIETCHIIUH

KadecTBeHHbIE Moka3areau CAY, BBINOJIHATH aHAIN3
€€ YCTOWYMBOCTH, CUHTE3 PEryJsTopa.

Biaagerb: HaBbIKAMU IPOEKTUPOBAHUSA  THUIIOBBIX
TEXHOJIOTMYECKUX IIPOLIECCOB U3TOTOBJICHHUS
NOPONYKIIMM; HaBbIKAMH pabOThl Ha KOMIIBIOTEPHOM
TEXHHUKE C rpauuecKuMu MakeTamMH sl MOJTy4eHUs
KOHCTPYKTOPCKHX, TEXHOJOTMYECKMX U  JPYTHX
JOKYMEHTOB; HaBBIKAMM aHaIM3a TEXHOJIOIMYECKHX
IPOLIECCOB, KaK O0OBEKTa YyOpaBleHUs U BbIOOpa
(YHKIMOHAIBHBIX ~ CXeM  HX  aBTOMAaTH3alluu;
HaBbIKaMM MCIIOJIb30BaHUSI OCHOBHBIX MHCTPYMEHTOB
yIpaBJICHUs KAUECTBOM M €r0 aBTOMaTH3aluU

2. O0bem y4eOHOM TUCHHUILIHHBI, BKJIYAas KOHTAKTHYIO pa0oThbl 00y4aromerocs ¢
NpenoiaBare/ieM H CaMOCTOATE/IbLHYI0 padoTy o0y4yaromierocs

OO01mmas TpyA0eMKOCTh Y4€OHOM TUCITUTUTHHBI COCTABIISCT 4 3a4CTHBIX SIMHMII.
3aounas popma oOyueHust

N Bcero Kypc

Bun yuebnoit paboThl 4ACOR 3
AyIUTOpPHBIE YUeOHbI€e 3aHATHS, BCET0 4 4
B ToM wuumcrne KoHTakTHasg pabora oOydarommxcs ¢
MPEIIOIaBaTEIIeM:
'YyeOHbIE 3aHATUA JIEKIIMOHHOTO THUIIA 2 2
Y4eOHbIe 3aHITHS CEMUHAPCKOTO THIIA
JlaGopaTopHbIe 3aHATHS 2 2
CamocTosiTesibHAsi padoTa 00y4aimnxcs*, Bcero 131 95 36
B ToMm umcie:
[TonroroBka K JEKIMOHHBIM M TPAKTUYECKUM 3aHATHUAM, 90 90
CaMOCTOATEJIbHOE U3YUeHUE pa3aenoB aucuuiiniabel B OUOC
BrInonHeHNe MPaKTHYSCKUX 33IaHUi 32 32
Py0Oe>xHBII TeKYIIHi KOHTPOJIb 9 5 4
Bun NPOMe:Ky T HOf aTTecTalUU (Saqu’BmaMeH Inczansen [YPCOBOH
nuddepeHINPOBAHHBIN 3a4eT, IK3aAMEH) NMPOEKT
O61asi TPy10eMKOCTb Y4e0HOi JUCHMILJIMHBIL, 3.€. 4

* Camocmoamenvhan paboma — uzyueHue cmyoeHmamu meopemuiecKko2o Mamepuaid, N0020mMoeKd K
JIeKYUsM, AaOOPaAmMoOpHLIM pAbOmMam, NPAKMUYecKUM U CEeMUHAPCKUM 3AHAMUIM, OQopMieHue
KOHCNeKMOo8 JNeKyul, Hanucawue peghepamos, omuemos, KypCO8vlX pabom, npoekmos, paboma 6
9NeKMPOHHOU 0bpazoeamenvHou cpede u Op. Ol NPUOOPemeHUs HOBbIX MeopPemudecKux u
Gakmuyeckux 3HAHULl, Meopemu4ecKux U nPAKmMu4ecKux yMeHul.

Buowt camocmoamenvnoii  yueOHOU padomwl: KYpcosou Npoexm uiu  Kypcogas —pabom,
pacuemHo-epaguieckas paboma, Hanucanue peghepama, 6bINOIHEHUE MUNOBO2O pacyemd, OOMAuiHee
3a0anue (pewenue 3a0ay, nepesoo MmeKkCmad, KOHCNeKMuposaHrue, cocmasienue 0030pa), N0020Mo6Ka K
1abopamopHbiM pabomam u oghopmieHUue OMUenos, HaAyHHO-UCCAe008amMeNbCKAsl paboma u m.n.



3. Conep:xanue y4eOHON TUCHUININHBI

3.1. YueOHO-TeMaTHUYeCKHU IJIAH MO 3204HOi popMe 00ydeHUs

O0bem yueOHBIX 3aHATHI cocTaBisieT 49acoB. OObeM caMOCTOsITeNIbHON paboThl — 1319acos.

Ne Paszges, Tema Buabl yuedHoii padoThl, aKaJIeMHUYECKHUX YACOB
n/n KonTakTHasi padora
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Monyns 1. CpencTsa aBTOMaTHU3aH |
1] O P 102 100 2 2
yIpaBJICHUS
Monyns 2. Uctounuku
2.| 5JIEKTPONMTAHKS U UCTIONHUTEIBHBIE 42 40 2 2
yCTPOWCTBA aBTOMATHKHU
OO0t 00beM, 4aCOB 144 140 4 2 2
dopma TPOMEKYTOUYHON aTTeCTAllUU DK3amMeH
* | pazoen oucyunaunvt = 36 akademuyeckum yacam = I 3auemmnoii eOuruye
4. YueOHO-MeTOANYeCKOe o0ecneyeHre CaMOCTOSITeIbHOIM PadoThl 00y4arOIIUXCH M0 yueOHoi
AUCHMILINHE
4.1. Buabl caMoCcTOATEILHON Pad0ThI 00y4arOIMXCS 110 JMCHUIJIMHE
3aounas popma o0yueHust
No Paznen, rema ®DopMBI TEKYIIETO KOHTPOJIS, B T.4. CAMOCTOSITEIIbHOW paOOThI
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Monyns 1. YCTHBI
CpenctBa IToaroroBka K JEKIIMOHHBIM U 151
ABTOMATH3AUMH M | 4y, | TIPAKTHICCKUM 3aHATHUAM, KOHTP
yIpaBIeHUS CaMOCTOSITENIbHOE  U3YyYEHHUE OJIbHBI
paznena B SUOC i
orpoc
Monyns 2. 42 | [ToaroroBka K JEKIMOHHBIM U YCTHBI
HNctounuku MPAKTAUYECKUM 3aHSTHUSM, 4 171
AJIEKTPOIUTAHUS U CaMOCTOSITENIbHOE  U3YyYEHUE KOHTPO
HUCIOJIHUTEIbHBIC paznena B DUOC JIbHBIN




YCTpOMCTBA onpoc
ABTOMATUKH
OO0muit 00beM, 1aCOB 144 9
Dopma NPOMEKYTOUHON ATTeCTANUMN JK3aMeH

4.2. Metoauveckue yKa3aHusi K CAaMOCTOSATEJIbHOM padoTe mo Aucuumnanxe (“moay.aio’)

Mopayas 1. CpeacTea aBTOMaTH3alMU M YIIPABJICHUS.

Heab:popmupoBaHue y CTYACHTOB KOMIUIEKCA 3HAHHUM, YMEHUN U HABBIKOB, HEOOXOAUMBIX IS
aHaJIM3a U CUHTE3a TEXHOJIOTUM CUCTEMHO-CTPYKTYPHOTO MO/ICIMPOBAHUS M aHATIN3a CIIOKHBIX CUCTEM.

Ilepeyenn U3yuaeMbIX 3JIeMEHTOB COJePKAHUS

[lepBuuHble TIpe0oOpa3oOBaTEN aBTOMATHYECKMX CHCTEM KOHTPOJS W peryiaupoBanus: OOmue
TpeOoBaHUs, IPEabIBIsiEeMble K TIEPBUUHBIM IpeoOpa3oBaTensiMuHpopmani. OCHOBHbIE TPUHIIUIIBI
AJIEKTPUUYECKOT'0 METO/1a U3MEpPEHHs HeasleKTpuueckux BennunH. Kinaccudukanus npeodpasoBareneit
CHCTEM DJJICKTPOAaBTOMATHKH, WX OCHOBHBIE Xapakrtepuctuku.lIpeoOpasoBarenn mepeMenieHni,
MPUHIMITB TOCTPOEHUSI, HA3HAYeHUsI U 00JIaCTH pUMeHeHus1. Pe3ncropHble (MOTEHIIMOMETPUYECKHUE),
WHAYKTUBHBIE M €MKOCTHbIE IpeoOpa3oBarenu. OCHOBHBIE CXEMBI, MMapaMeTphl, XapaKTEPUCTHKH M
obnactu npuMeHeHus. PoTodIeKTpUIecKre Mpeodpa3oBaTeNy, IPUHIUITBI TOCTPOCHUS, HA3HAYCHNE U
obnacte mpuMeHeHus. Cxembl npeodpasoBareneld ¢ Gporope3ncropamu, POTOANOAAMHA U ONTPOHAMH.
OcHOBHbBIE TapaMeTphl, XapaKTEPUCTUKH U obsacTu npuMeHeHus. [lepBuunbie mpeobpazoBarenun CBY-
JMarna3zoHa. DIIEKTPOBaKyyMHbIE H IOTYNpoBoaAHUKOBBIE TprOopsl CBY. Mcrounnku CBY-u3nydeHuii,
nepearouiie JUHUU (BOJHOBOABI), MorjomueHne u orpaxenue CBU-sHepruu numieBbIMU CpellaMHu.
OcHOBHBIE  CBOWCTBAa Tra3oB, MPUMEHSEMBIX B TEPBUYHBIX MpeoOpa3oBaTensix  CHUCTEM
MTHEBMOABTOMATHKH. C)KUMaeMOCTb, KO3(PHUIMEHT TEIUIOBOr0 pacIiupeHus, yAeIbHAas TEIIOEMKOCTb.
OcoOeHHOCTH TMOATOTOBKM BO3/1yXa JJsi CHCTEM ITHEBMOABTOMAaTHKU. Meronuku pacuera
XapaKkTepUCTUK MpeoOpa3oBareiel CUCTEM AJIEKTPOAaBTOMATHUKH, MCTOYHUKH MOTPEIIHOCTEN
M3MEepeHus, MPUHLUIBI BBHIOOpA MapaMeTpoB, Mepenada U MpeoOpa3oBaHHME BBIXOAHBIX CUTHAJIOB
JATYUKOB HEAIEKTPUUECKUX BEIHUUH.

YcunurenbHo-ipeoOpazoBaTeNbHbIE  yCTpoiicTBa aBTomatuku: OOmue TpeOoBaHUA K
YCUJIMTENBHO-TIPE00pa30BaTEIbHBIM YCTPOUCTBAM, UX HAa3HAYCHHE B CHUCTEMax AJIEKTPOABTOMATUKH,
KJaccu(UKausl  yCHIIMTENBHO-TIPE0OpPa30BATENbHBIX ~ YCTPOWCTB, OCHOBHBIE  XapaKTEPUCTHKH.
DNEeKTPOHHBIE U MOIYIPOBOIHUKOBbBIE YCUIUTEIbHO-TIPE0Opa3OBaTeIbHBIE YCTPOMCTBA, X OCHOBHBIE
CXEMbI,  XapakTepUCTHUKM U  HazHadeHHe.  ONEpaluOHHBIE  YCHIUTENIH,  THUPUCTOPHBIE
YCUIIUTENIbHO-TIpe00pa3oBaTebHbIE YCTPOICTBA, CHJIOBBIE LIENH, CIOCOOBI YIPABJIECHUS, OCHOBHBIE
XapaKTEepUCTUKU, HWCXOAHBIE JUIs pacyera mapamMeTpbl. MarHuWTHbIE YCWIMTENIN, OCHOBHBIE
XapaKTepUCTUKU, MPUHIMI ACHCTBUS U 00JACTU MpPUMEHEHUs. MarHUTHBIA YCUJIIMTENb C OOpaTHOM
CBsI3b10. BHYTpeHH:S 1 BHEIIHAA 00paTHbBIE CBsI3U. CTaTHCTUYECKUE U TMHAMUYECKUE XapaKTEPUCTHUKU
MarHUTHBIX yCUJIHTeNel, nepenaTtouHble (yHKUIuU. PeneiiHble peXUMbl MarHUTHBIX YCHIIMTEJEH,
IPUMEHEHHE B KPAaTKOBPEMEHHBIX 3allOMUHAIONIUX YCTPOMCTBAX M JUCKPETHBIX MPeoOpa3oBaTesX.
OnekrpomalinHHbeie  ycwiutenu (OMY). ITlpunuun AelcTBUs, CXEMbI, OCHOBHBIE MapaMeTphl
ruapornHeBMonpuBogoB.  OOecrnieueHue  TpeOyeMbIX  XapaKTePUCTUK M YCTOWYMBOCTH.
Koppekrtupytoiee ycTpoicTBO. DIIEKTpOMEXaHMUECKHE MTPeoOpa3oBaTEeNH.

Jlornyeckue IUCKpETHBIE yCTpoiicTBa aBTOMAaTWkH: OCHOBHBIE JIOTHYECKHE (DYHKIMH HX
peaiM3anysi ¢ MOMOILBIO PENeHHO-KOHTAKTHBIX 3JIeMeHTOB. Kiaccudukanus peneiiHO-KOHTaKTHBIX
3JIEMEHTOB, UX XapaKTEPUCTUKHU U NTapaMeTpbl. DIEKTPOHHBIE pPelie TOCTOSHHOTO U MEPEMEHHOI0 TOKA,
napaMeTpbl, XapaKTepUCTUKH M obnactu mnpumeHeHHs. OCHOBBI pacyera, BHIOOpa M HACTPOMKH
3JIEKTPOMAarHUTHBIX pelie, CXeMbl BKIIOUEHUSI. MarHUTHO-yIpaBisieMble KOHTAKThI. [IpuHIMn padboTsl
9IEKTPOHHBIX, MOITYIMPOBOIHUKOBBIX U (POTOpENE, TPUTTEPHI, CXEMbI, OCHOBHBIE pacyeThl U 00JacTh



npumenenus. IlpeoOpazoBatenu HampsbkeHuss B ko (aHanoro-uugpossie). Ilapamerpsl u
XapaKTepUCTUKU JIOTMYECKUX MHUKpPOCXeM. PeneliHO-KOHTaKTHbIE CXEMbl 3JIEKTPOABTOMATHYECKUX
CHCTEM U UX OCHOBHBIE 2JIEMEHTHI. Pesie BpeMeHH, 11aroBble paclpeienuTeNn, KOHTaKTOpPbl, MATHUTHBIE
nyckatenu. IlyreBble mepekiIioyarolue yCTpolcTBa M KOMAaHJHBIE JJIEKTPUYECKHUE TPUOOPBHI.
OCHOBHBIE Pa3HOBHMJIHOCTH, IapaMeTpbl U XapaKTepUCTUKH, oOnacTu NnpuMeHeHus.Perymupyromme
JIPOCCeIn 30JI0OTHUKOBOI'O THIA. Bubl pabouux cpell, CBSI3b MEX/Y PacxXoJloM, IepernaioM AaBICHHs U
CTETICHBIO OTKPBITHSI pab0OYMX OKOH.

HpaKaneCKoe 3a;[aHne.Kypc0B0171 IIPOCKT B COOTBCTCTBHUHU C MECTOJUYCCKHUMU
PECKOMCHIAIUAMMU. .

Bonpocs! 1J1s1 caMONIOATOTOBKH:
- Pene 3amutel (0OpbIBa (ha3bl, MUHUMAIBHOTO HAMIPSKEHHUS U MAKCUMAaJIbHOTO TOKA).
- Tennoseie pele.
- OCHOBHBIE 2JIEMEHTBI KOHTAKTHBIX KOMMYTAI[MOHHBIX YCTPOWCTB HA IIPUMEPE KOHTAKTOPA.
- Anmnapatrypa 3aIiUThl JIEKTPUUYECKUX Lenel (KinaccupuKalysi, OCHOBHbBIE XapaKTEPUCTHKH,
00J1aCTH IPUMEHEHUS).
- CHHXpOHHBIE BBIKJIIOYATENH.
- ABTOMaTHYECKHE BO3YLIHBIEC BBIKIFOYATEIIH.
- Pene ynpasnenus (mpuHUIuUIbl paboThl, OCHOBHBIE XapaKTEPUCTUKH).
- Tepmuueckast CTOMKOCTb KOHTAKTHBIX KOMMYTALIMOHHBIX YCTPOUCTB.
- beIcTpoaelicTByIOIME aBTOMAaTUYECKUE BO3TyILIHBIE BBIKIIIOYATEIIH.
- DneKTpOMarHuTHbIE MY ThI TPEHHUS.
- [oporkoBbie My(THI.
- TokoBast 3alIUTHI B THPUCTOPHBIX TPeoOpa3oBaTesx.
- MarauTHble YCHIINTENH.
- ®da30Bbl€ AUCKPUMUHATOPBI HA OCHOBE CTaTUYECKOr 0 TPUITEpA.
- Juonnble (pazoBble TUCKPUMUHATOPBI.
- OOpatHas CBsI3b B MArHUTHBIX YCHITUTENSX.
- DneKTpoMarHuTHbIE 3aKpersitone ycrpoiicrea MPC.
- [TonsipusoBaHHBIE pere.

PyGexHblii KOHTPOJIb: (popMa pyOEKHOTO KOHTPOJISI — YCTHBIA KOHTPOJIBHBIIN OIpocC.

Monayab 2.UCTOYHUKH 3JIEKTPONUTAHNS M UCIIOJHUTEIbHbIE YCTPOMCTBA ABTOMATHKH .

Hean:dhopMmupoBaHue y CTYJIEHTOB KOMILJIEKCA 3HAHUW, YMEHHUI 1 HABBIKOB, HEOOXOAUMBIX IS
aHaJIM3a U CUHTE3a TEXHOJOTUM CUCTEMHO-CTPYKTYPHOIO MOJIEIMPOBAHUS M aHAJTIN3A CIIOKHBIX CUCTEM.

Hepeqeﬂb H3yYa€MbIX JJIEMEHTOB COACPKAHUSA

ABTOMaTHUYECKUE CHCTEMbl KOHTPOJIS, CHUTHAJIM3ALMM M peryiupoBaHus: OOLme BONPOCH
aHaJI3a M CUHTE3a CJIOXHBIX CHCTEM CUTHAJIM3AallMM M YIpaBieHWs. 3ajaya MUHMMM3ALUM YHCa
3JIEMEHTOB NIPU CHHTE3€ MeNell M KOHEYHBIX aBTOMAaTOB. IlIpMHIMIBI TOCTPOEHMS CHUCTEM
MHOI'OTOYEYHOI'0 KOHTPOJISI MapaMeTpoB OOBEKTOB TEXHOJIOIMUYECKHX IPOLECCOB. DIEKTPUYECKUE
CHCTEMBI IIEHTPATM30BAHHOI'O KOHTPOJISA, MPOrPAMMHOI0 M JIOTHYECKOro yIpaBlIeHUs: yHU(DUKAIUS,
CTaHJapTHU3alUsl YCTPOMCTB aBTOMAaTHYECKOI0 KOHTPOJISL, CUTHAIM3ALMS PETYIHUpOBaHUE, (pperaTHble
komIiekcsl. OO11as xapakTepucTika U coctaB 3yieMeHTOB cepuitHbIX KTC (KoMIIeKcoB TEXHUUYECKUX



cpenctB). CoBpeMEHHbIE CUCTEMBI AJIEKTPOABTOMATUKHU: AJIEKTPOHHAS arperaTHas YHU(GUIHUPOBaHHAs
cUcTeMa, YHU(HUIIMpOBaHHAs OJouHAasi cUcTeMa PerynsaTopoB. [IprMeHeHue 3JeKTPUYECKUX CHUCTEM
aBTOMATHUYECKOr'0 PETYIMPOBAHUS B TEXHOJOTUUECKUX MPOLIECCAX MULIEBON TPOMBIIIIIEHHOCTH.

Texuudeckne cpeacrsa ACY TII u ynpasnenuss DBM: O0mue TpeOOBaHUS K TEXHUYCCKHM
cpenctBam ACY TII, ocoOEHHOCTH CEPUHHBIX CPEACTB MOJyYCHHUsI, NMPeoOpa3OoBaHUs M IEpeaavn
uHpopmanuu. Vcnonb30BaHHEe CUCTEMHBIX KOMIUIEKCOB TexHHUYecKuX cpenctB B ACY. Ilonstue 06
arperaTu3MpoBaHHBIX  cpeAcTBax  BbluMciauTenbHOM — TexHuku — (ACBT).  Viopasnsromue
BBIYHCIUTENbHBIE KoMIIekcbl ACBT-M, wux apxuTekrypa, (QyHKIHOHAIbHBIE M TEXHHYECKHE
XapaKTepUCTUKHU, NIPOrpaMMHOE 00ecreueHHe U PEeKUMBbl pabOThl. YTIPaBIAIONIUE BbIYUCIUTEIbHbIE
KoMmIuiekchl Ha 6a3e IBM PC coBMecTUMBIX KOMITBIOTEPOB U MUKPOIIPOLIECCOPHBIX MPOrpaMMHUPYEMBIX
normdyeckux  KoHTpoiuiepoB  (IIJIK). ApxuTekTypa KOMILJIEKCOB, OCHOBHBIE TEXHHYECKHE
XapaKTEePUCTUKH TMPOILIECCOPOB M arperatHeix Moaynei. IlporpammHoe obecriedueHre yMpaBisIOMINX
xomriekcoB st IBM PC. Pexum paGoTbl MUKPOIPOIIECCOPHBIX YIPABIAIOMUX cucTteM. [IpuHimn
IIOCTPOEHUS BBIYMCIIUTEIBHBIX U YIPABISAIOMINUX YCTPOUCTB T’MAPOIHEBMOABTOMATUKHU. OTIEpallMOHHbIE
TUAPABINYECKHE U TMHEBMAaTUYECKUE YCWIMTENHU. AKTHUBHBIE, PEAaKTHUBHbIE M KOMIUIEKCHBIE
TUIPOITHEBMOCOINIPOTUBIIEHUS. Peanu3anys HenpepblBHBIX M JUCKPETHBIX OINEpalMil M JIOTHYECKUX
GbyHKIMI.

Ontumu3zanus CHCTEM YIpaBi€HUs. [EXHUKO-IKOHOMHUYECKHE IOKa3aTel TEXHUYECKUX
cpeactB aBTomaru3zauuu: IloHsATHE 0E30TKA3HOCTH TEXHUYECKUX CpeACTB aBToMaTtuzauuu. OOmme
CBEICHUSI O KOHCTPYHUPOBAHUU U KPUTEPUSX OLIEHKH CPEICTB aBTOMATU3alUU. TexHHKa 0e30MacHOCTH
ANEKTPOMOHTAXHBIX paboT. Kiaccupukanusi 37IeKTpUUECKUX YCTPOMCTB IO CTENEHU OMACHOCTH.
MepornpusTus o TEXHUKU 0€30MaCHOCTH P MOHTAXE M SKCIUTyaTalluy CUCTEM 3JICKTPOaBTOMATUKU.
[IpuHiunsl oOecrieueHUs MOXKAPO- U B3PBIBOONACHOCTH, CHOCOOBI HCKPOTAIIEHHUsS KOHTAKTHBIX
YCTPOWCTB, MPOMBIIUICHHbIE TOMEXH, UX UCTOYHUKU M CIOCOOBI CHIDKEHHUS. Amnmaparypa KOHTPOJsS
JNEKTPUUECKUX  YCTPOMCTB. TexHHKO-dKOHOMHYecKas 3((EKTUBHOCTh BHEAPEHHUS  CUCTEM
JJIEKTPOABTOMAaTUKH M HUX POJb B YIYYLIEHHMM KayecTBa NPOAYKUMM NPEINPUITUNA MHILEBOU
NpoMbIIUIEHHOCTH.  OKymaeMocTb — 3aTpaT MO  BHEJIPEHUIO  CHCTEM  3JIEKTPOABTOMATHKHU.
MuHuatoopu3alys >J€MEHTOB T'MJPONHEBMOABTOMATUKU. IlyTu yBenmuueHUs ObICTponeHCTBUS U
HAJIKHOCTU. Pacimpenne BO3MOXKHOCTEN CUCTEM THAPOITHEBMOABTOMATUKH 33 CYET UX COBMECTHOM
paboThI C NEKTPUUECKUMHU U HUGPOBBIMH YIPABIIAIOIIUMU MAIMHAMHU.

IpakTuueckoe 3amanme.KypcoBas pabora B  COOTBETCTBHM C  METOJUYCCKHMH
PEKOMEHIallUAMHU.

BOHpOCbI AJId CAMONIOATOTOBKM

— DnekTpuyeckas ayra (OCHOBHbIE 00J1aCTH, YCIOBHS YCTOMUUBOI'O TOPEHU).
— BosbramnepHas XapakTepuCTUKA dJIEKTPUYECKON TyTH.

— CnocoObl 1 YCTpOICTBaA raleHus MEKTPUIECKON TyTH.

— (CucremMa MarHUTHOTO 1yTbsl.

— DJIeKTpOMarHuTHbIC pese (MPUHIMI PaboThl, OCHOBHBIE XapaKTEPUCTUKH).
— IlnaBkue BcTaBKM (IIPEIOXPAHUTEINN).

— TsArosas xapakTepUCTHKA 3JIEKTPOMAarHUTOB ITOCTOSIHHOI'O TOKA.

— BpeMeHnHas XxapakTepHUCTUKa JIEKTPOMAarHUTHBIX peJie.

— MexaHuueckasi XapakTepUCTHUKa 3JIEKTPOMarHUTHBIX pelie.

— CrnocoObl U3MEHEHHs BpEMEHHU CpadaThIBaHUs U OTITYCKAHHs 3JIEKTPOMarHUTHBIX pelie.
— DJIEKTPOMAarHUThl IEPEMEHHOI0 TOKA.

— DJIEKTPOMarHUTHbBIE PEJIE BPEMEHHU.

— IlomynpoBoIHUKOBEIE pelle BpEMEHH.

— Pexumbl paboThI yCTPONCTB 3JEKTPOABTOMATHKH.

— Bpb160op ycTpOHCTB 3JIEKTPOAaBTOMATHKH 110 SKBUBAJIGHTHOMY TOKY HAarpy3KH.
— T'epkonoBbIE pere.



- MGTO}IBI MOBBIICHUA YYBCTBUTCIBbHOCTHU 3JICKTPOMArHUTHBIX PEJIC 3alllUThI

Py6e:kHblii KOHTPOJIb: (hopMa pyOeKHOTO KOHTPOJISI — YCTHBIA KOHTPOJIBHBIA OMPOC.

5. ®oHa 0LIEeHOYHBIX CPpE€aCTB JJIA IMPOBEACHUSA l'lpOMe)KyTO‘lHOﬁ aTrecralnum 06yqaloumxcn mno

y4eOHOH TMCUHMILINHE

5.1. ®opma npoMeKyTOYHOM aTTeCTAlMU 00Y4aIOIIEerocsi Mo y4eOHOM JMCUUILINHE

KOHTpOJBHBIM MEpONpUATHEM TNPOMEXKYTOUHOH aTrTecTauuu oO0ydaroluxcs Mo yueOHOM
JMCUUTUIMHE SIBJISIETCS IK3aMeH KOTOPBIN MPOBOSTCS B YCTHOM (opme.

5.2. IlepeyeHb KOMIIETEHUHMH € YKa3aHueM 3TanoB HMX (OpMHPOBAHUA B Mpouecce
0CBOEHHUS 00pa30BaTeJbHOI MPOrpaMMbl

ATansl
¢dopmupoBanu
Conep:xanue # N
Kon KOMIIETEHI[M i
KOMIIETEeHI[H U
KOMIIeTe e Pe3yabTaThl 00yueHust B Ipoiiecce
HIIMHA OCBOEHHS
KOMIIETEHI[MH)
o0pa3oBaTeib
HOM
MPOrpamMMbl
I[IK-1 | cmoco6HOCTRIO | 3HATH: TEXHOJIOTHYECKUTIPOIIECCHI oTpaciu: | Jra
cobupats u Kiaccu(ukanuo, OCHOBHOEe  oOopymoBaHue U | popMUpOBaHUS
aHAIM3MPOBATh | alllaparsl, MIPUHIIHITBI (YHKIMOHUPOBAHMS, | 3HAHUI
HCXOTHBIC TEXHOJIOTHUSCKUE PEKHMMBI M TIOKA3aTeIM KauecTBa
uHpopMarmoHH | GYHKIIMOHUPOBAHUS, METOABl pacueTa OCHOBHBIX
bIC IAHHBIC JUI1 | XapaKTePUCTUK, ONTHUMAIBHBIX PEKUMOB pPaOOTHI;
MPOSKTUPOBAHU | OOJACTH TIPUMEHEHUS pPa3IHYHBIX COBPEMEHHBIX
S MaTepUaloB I HW3TOTOBJICHUS TPOIYKIIUU, HUX
TEXHOJIOTHYECK | COCTaB, CTPYKTYpPY, CBOWCTBA, CIOCOOBI 00pabOTKH;
WX MPOIIECCOB (PM3UYECKYIO CYIIHOCTD SIBJICHHH, IPOMCXOASIINX B
W3TOTOBJICHUS Marepuajiax B  YCIOBUAX  IPOU3BOACTBA U
MPOAYKIINH, IKCIUTyaTalliyl M3ACIUA W3 HUX IO/ BO3JICHCTBHEM
CPEICTB H BHCIIHMX  (akTopoB  (HAarpeBa,  OXJIAXICHHS,
CHUCTEM JaBJIEHUS W T.1.), UX BIUSHUE HA CTPYKTYpy, a
aBTOMAaTH3aIlMH, | CTPYKTYpl — Ha  CBOWCTBA  COBPEMEHHBIX
KOHTPOJIS, METaJUIMYECKUX M HEMETaUIMYCCKMX MaTepHaoB;
TEXHOJIOTHYECKO | OCHOBHBIC TTOHSATHS, OTHOCSIIUECS K >KU3HCHHOMY
ro OCHAIICHMS, | IIUKIY TPOAYKIMH, OTalbl JKA3HEHHOTO IIHKJIA
JINarHOCTHKH, MPOAYKIINH; MOKa3aTeIIH OLICHKH KadecTBa
UCIIBITAaHUH, MPOAYKIIMH Ha ATAIAaX )KU3HCHHOTO IHKJIA.
yIpaBIeHUS Ymern: BBIOWpaTh MaTepualbl, OLEHUWBATh U | DTam
MPOIIECCAMH, MIPOTHO3UPOBATh MOBEACHUE Marepualia ¥ MPUYHUH | GOPMHUPOBAHUS
JKU3HECHHBIM OTKa30B TPOJYKIIMHK TIOJ] BO3JCHCTBHEM HAa HHX | YMEHUH
IIUKIJIOM Pa3IUYHBIX IKCIUTyaTallMOHHBIX (hakTopoB;
NPOAYKIMM U €€ | Ha3HayaThb COOTBETCTBYIOUIYIO — 00paboOTKy  ajist
KaueCTBOM,; MOJYyYEHUsT  3aJIaHHBIX  CTPYKTYp H  CBOWCTB;
y4acTBOBaTh B BBITIOJTHATh aHAJU3 TEXHOJOTHYECKUX TPOIECCOB
pabotax mo 0o0OpynOBaHUSI Kak OOBEKTOB aBTOMATHU3AIMH U
pacdery u YIPABJICHUS; COCTABISATH CTPYKTYPHBIC  CXEMBI
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MPOCKTUPOBAHHU | IPOU3BOJACTB, HMX MaTEeMaTHYECKHE MOJCIH KakK
10 TIPOIIECCOB OOBEKTOB  YIpPABJICHUSA, ONPEACTATh KPUTEPUU
M3TOTOBJICHUS KauecTBa (DYHKIIMOHUPOBAHUS W IIETU YIPABJICHUS,
MPOAYKIIHH U BBIOMPATH JJI TAHHOT'O TEXHOJIOTHYECKOT0 MpoIiecca
YKa3aHHBIX (YHKIIMOHATBHYIO CXEMY aBTOMATHU3aIl1H; YIIPABISAThH
CPEICTB U C TMOMONIbIO KOHKPETHBIX MPOrPAMMHBIX CHCTEM
CHCTEM C STanaMu KU3HEHHOTO IUKJIA MPOAYKIIUH.
ucrnonb3oBanue | Baagern: HaBbIKAMH o0pabotku | Dram
M COBPEMEHHBIX | SKCIIEPUMEHTAIBHBIX J@aHHBIX M OIIEHKH TOYHOCTH | (h)OPMUPOBAHUS
MHQOPMALMOHH | (HEONMPEJCICHHOCTH) HW3MEPCHUH, WCIBITAHUI W | HABBIKOB U
BIX TEXHOJIOTUH, | TOCTOBEPHOCTH KOHTPOJIS; HaBbIKAMU | MOJy4eHUs
METO/IOB U MIPOEKTUPOBAHUS TUIIOBBIX TEXHOJIOTMYECKHUX | OMbITa
CPEICTB MPOIIECCOB HM3TOTOBJICHUSI TPOJAYKIMU; HaBBIKAMU
IIPOEKTUPOBAHMU | BBIOOpA o0opynoBaHus JUTSL peanu3anuu
b TEXHOJOTMUECKHUX MIPOLIECCOB W3TOTOBJICHUS
MPOJIYKIIMM, HABbIKAMU aHaIW3a TEXHOJIOTHYECKUX
MPOIIECCOB, Kak OOBEKTa YIpaBlIeHUS W BBIOOpa
(YHKIIMOHANBHBIX ~ CXEM WX  aBTOMaTH3alluu;
HaBBbIKAMHM OILICHKM TIOKa3aTeliel HaJeKHOCTH U
PEMOHTOIIPUTOTHOCTH TEXHUYECKUX DJJIEMEHTOB U
CHCTEM.

[IK-2 | cmocoOHOCTRIO | 3HATH: OCHOBHBICITOHATHS u 3aKOHBI | DTamn
BBIOMpATH 3JIEKTPOMArHUTHOTO MOJISl ¥ TEOPUH DJIEKTPUUECKUX U | GOPMHUPOBAHUS
OCHOBHBIE U MarHUTHBIX LIE€NeH; CTPYKTYypY, IPUHUUI JEHCTBUS, | 3HAHUU
BCIIOMOTaTeNbH | XapaKTePUCTUKHU U TapaMeTpbl MOTYIPOBOAHUKOBBIX
bI€ MaTepuaabl | TPUOOPOB TUPOKOTO MIPUMEHEHNS,

TUTST (dbyHIaMeHTallbHbIE buznueckue MOHATHUS,
M3TOTOBJICHUS (u3nuecKkue BETUYHMHBI U €AMHUIIBI UX H3MEPCHUS,
W3JIeTUH, OCHOBHBIC METOJbl HCCJICJIOBAHHMS W aHAJW3a,
CIoco0bI MIPUMEHSIEMbIE B COBPEMEHHOM (DH3HKE M TEXHHKE;
peanuzanuu OCHOBHBIC MOJICIM MEXAHWKH U TPAHUIBI HX
OCHOBHBIX npuMeHeHust (Monenu wmarepuana, (GOpMBI, CHII,
TEXHOJIOTHYECK | OTKa30B); o0nacT TOPUMEHEHUs Pa3IUYHBIX
UX TPOIECCOB, COBPEMEHHBIX  MAaTE€pUalIOB JUIsl  W3TOTOBJICHUS
QHAJTUTUYECKUE | MPOAYKIIMU, HX COCTaB, CTPYKTypy, CBOWCTBA,
Y YMCJICHHBIC croco0bl  00paboOTKH; (bU3UYECKYIO  CYITHOCTh

METO/IbI IPH
pa3zpaboTKe ux
MaTeMaTHYeCKH
X MOJIENEH,
METOIBI
CTaHIapTHBIX
HUCIIBITAHUH 110

SIBIICHUH, TPOUCXOAAIIUX B MaTepUaaXx B yCIOBHUSIX
IIPpOU3BOACTBA M JSKCILIyaTallun I/I3I[€JII/H>'I U3 HUX 110
BO3JICCTBHEM  BHEIIHMX  (hakTOpOoB  (Harpema,
OXJIAXKICHUSI, TAaBICHUS U T.JA.), UX BIUSHUE Ha
CTPYKTYpPy, a CTIPyYKTypel — Ha CBOWCTBa
COBPEMEHHBIX METAIUTMYECKHX M HEMETATUYeCKUX
MaTepuaIoB; TEXHOJOTMUYECKUE TMPOILECChl OTPACIHH:
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OTIPEICTICHUIO KJaccu(uKanuo, OCHOBHOE  O00OpyIOBaHHME U
(U3UKO-MEXaHH | ammaparsl, MIPUHITUTIBI (O YHKIIMOHUPOBAHMS,
YECKHX CBOMCTB | TEXHOJOTMYECKUE PEKMMBI W TIOKa3aTeInd KauyecTBa
u (YHKIMOHUPOBAHUSA, METOJBI pacueTa OCHOBHBIX
TEXHOJIOTHYECK | XapaKTEPUCTUK, ONTHUMAJIbHBIX PEKUMOB pPaOOTHI;
WX TIOKa3aTejeld | MpPOU3BOACTBA  OTPACid; CTPYKTYpPHBIE  CXEMBbI
MaTepHalioB U TOCTPOCHUS, PEKUMBI pabOThl, MaTEMaTHYECCKUE
TOTOBBIX MO TIPOM3BOJICTB Kak OOBEKTOB YIIPABIICHHUS;
W3JCIUH, TEXHUKO-9KOHOMHUYECKHUE KpUTEPUH KadyecTBa
CTaHJapTHBIE (YHKITMOHUPOBAHHUS u eI yIIpaBIICHUS;
METOJIBI UX KJIacCU(PUKAIIUIO MOJIETTH CHCTEM M TPOIECCOB, HX
MPOCKTUPOBAHU | BUJIbI M BUJBI MOJECIUPOBAHMS; MPUHUHUIBI U
o, METOI0JIOTHI0 () YHKIIMOHAIBLHOT 0, UMUTAIIHOHHOTO 1
MIPOTPECCUBHBIE | MATEMATUYECKOTO  MOJCIMPOBAHUS  CHCTEM |
METOIBI MPOIECCOB; METOJbl TOCTPOCHUS MOJCIUPYIOMINX
JKCIUTyaTaluu QITOPUTMOB; METOJbI MOCTPOCHUS MaTeMaTHYECKUX
W3JICTINH; MojeNneld, WX  VyIOPONIICHHS; TEXHUYECKHEe U
MpOorpaMMHBbIE CpeacTBa MOJICTTUPOBAHUS;
TEXHOJIOTUIO TUIAHUPOBAHUS AKCIEPUMEHTA; METOIbI
CTaTHUCTHYECKOT'0 MOJICTTUPOBAHMS Ha MEPCOHATHLHOM
KOMIIBIOTEPE; CTaHJAPTHBIC MPOrPAMMHBIE CPEICTBA
JUISL pelieHus 3aJad B 00JIaCTH aBTOMAaTH3aIluu
TEXHOJIOTUYECKUX  TPOIECCOB M  IMPOU3BOICTB,
YIOPaBICHUS >KU3HEHHBIM IMKJIOM TPOAYKIIMU U €€
KauecTBOM; TpaBuiia o) OPMIICHHS KOHCTPYKTOPCKOM
nokymeHTaruu B coorserctBuu ¢ ECKJI; Tennenuun
pa3BUTHS KOMIBIOTEpHOH Tpaduku, €€ poib |
3HAYEHHWE B MHXKCHEPHBIX CHUCTEMax U MPHUKIATHBIX
MporpaMmax.
YMerb:  HcclenoBaTh MOBEACHHE Marepuana | | Jram
MPUYMH OTKAa30B MPOAYKIMU TMOJ BO3ACHCTBHEM Ha | GOPMHUPOBAHUS
HUX Pa3MYHBIX OKCIUTyaTallMOHHBIX (DAKTOPOB; | yMEHUU

Ha3HA4YaTh COOTBETCTBYIONIYIO  OOpabOTKy ISt
MOJYyYeHUs 3aJaHHbIX CTPYKTYp U  CBOWCTB,
o0ecreYnBaroIuX HA/ICKHOCTh MPOAYKIUH;
WCIIONB30BaTh ~ OCHOBHBIE  METOJBI  ITOCTPOCHUS
MaTeMaTHYeCKUX MOJEJel IMpOLEecCoB, CUCTEM, HX
HJIEMEHTOB M CUCTEM YIIPABICHHS; PabOTaTh C KAKUM
a00 W3 OCHOBHBIX THIIOB HPOTPAMMHBIX CHCTEM,
NpeIHAa3HAYCHHBIX  JUIS ~ MaTeMaTH4eckoro  u
MMHUTALMOHHOTO MozenupoBanus Mathcad, Matlab u
Ip., TPUMEHSTH (U3UKO-MATEMAaTHIECKAE METOIbI
JUI pelIeHUs] 3aJa4 B O00JACTH aBTOMATH3AllMU
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TEXHOJIOTMYECKUX  TPOLECCOB U  MPOU3BOJCTB,
YIPABJICHUS XU3HEHHBIM LIMKJIOM IPOLYKLIUU U €€
KaueCTBOM c IIPUMEHEHUEM CTaHAAPTHBIX
MIPOrPaMMHBIX CPEJCTB; HUCIOIb30BaTh METOIbl B
TEXHUUYECKUX IPUIOKEHUSX; IPUMEHSTH
TEOPETUKO-BEPOSITHOCTHBIE ~ U CTATUCTHYECKUE
METOJIbl K  OIEHKE TOYHOCTM M  KadecTBa
TEXHOJIOTUYECKUX  ITPOLECCOB, HM3rOTaBIMBAEMOU
HNPOAYKIMH, W3MEPEHUN M WCIBITAaHUI; CTPOUTH
BEPOSATHOCTHBIE MOJIENHN JJI1 KOHKPETHBIX IPOLIECCOB;
METOJaMH MaTeMaTH4eCKOrO0 MOACIUPOBAHUS U
aBTOMATHU3UPOBAaHHOI'O IIPOEKTUPOBAHMUS pu
pa3paboTke u COBEpPIIICHCTBOBAHUU
MPOrPaMMHO-TEXHUYECKUX  CPEACTB U  CHCTEM
aBTOMaTHU3allUM U YIPABJICHUS; HaBbIKAMU PabOThI C
MPOrpaMMHOM CHUCTEMOM JUII MaTeMaTHYeCKOro u
MMUTAIMOHHOT O MO/IETTUPOBAHUS; HaBbIKaMU
IIPUMEHEHHUs] CTAaHAAPTHBIX NIPOrPaMMHBIX CPEJICTB B
obnacTu aBTOMATH3ALNU TEXHOJIOIMUYECKUX
MIPOLIECCOB M IIPOU3BOJICTB, YIPABICHUS KU3HEHHBIM
LUKJIOM ITPOAYKIIMH U €€ KAYECTBOM;

Biaanerb:  meTomaMm  TEOpUM — BEPOATHOCTEH,
MaTreMaTHYeCKOM  CTaTUCTUKM WM CIIy4alHBIX
IIPOLIECCOB; HABBIKAMM IIPUMEHEHHUS COBPEMEHHOIO
MaTEMaTHYECKOrO0 HMHCTPYMEHTApUS Ui pELICHUs
pohecCuoHaIbHBIX 3a/1ay; UMETh OIIBIT
AQHAJINTUYECKOTO u YK CIEHHOTO peleHns
BEPOATHOCTHBIX M CTATUCTUYECKUX 3aJ]a4; HaBbIKaMH
WCIIOJIb30BAHUSI OCHOBHBIX HIPUEMOB 00pabOTKH
JKCIIEPUMEHTAIbHBIX JAaHHBIX, B TOM 4HCIE C
HCIIOJIB30BAaHUEM  CTaHJAPTHOILO  IIPOrPaMMHOIO
obecrieueHusi, IaKeTOB MporpaMMm OOIIero u
CIEIMAJILHOTO Ha3HAYEHUS.

Oran
dbopmupoBaHus
HaBBIKOB U
MOJTYy4YEHUs
OITBITa

I1K-4

CIOCOOHOCTHIO
y4acTBOBAaTh B
IIOCTaHOBKE
LeJIEN TIPOEKTa
(mporpammsl),
ero 3a/1a4 npu
3aJ]aHHBIX
KPUTEPHSX,
IeJIeBBIX
bynxumsx,

3HATB: METOBI MPOCKTHO-KOHCTPYKTOPCKOM pabOThI
; TTOIXoa K (hOPMHUPOBAHUIO MHOXKECTBA PpEIICHUH
MPOCKTHOH  3agauydl  HAa  CTPYKTYPHOM  H
KOHCTPYKTOPCKOM YPOBHSIX; o0OIIHMe TpeOOBaHHS K
ABTOMATHU3UPOBAHHLIM CHCTCMax IIPOCKTUPOBAHUA,
007aCTH TPUMEHCHUSI PA3JIMYHBIX COBPEMEHHBIX
MaTepHalioB I M3TOTOBJICHUS TPOMYKIIMH, HX
COCTaB, CTPYKTYpy, CBOMCTBa, CIOCOOBI 00paboOTKH;
MEPCIIEKTUBBI TEXHHYECKOTO pa3BUTHS u
OCOOCHHOCTH JICSITEIIbHOCTH OpraHu3aIuii,

Oran
dbopMUpoOBaHUs
3HAHUU
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OTpaHUYCHUAX, | KOMIETEHTHBIX  HAa  3aKOHOAATEIbHO-TIPABOBOM
pa3zpaboTke OCHOBE B 00JIaCTH TEXHHYECKOTO PETYIHPOBAHUS H
CTPYKTYpBI €T0 | METPOJIOTUM; OCHOBHBIE CXEMbl aBTOMAaTHU3AIMU
B3aMMOCBSI3€HM, | TUMOBBIX TEXHOJIOTHYECKUX OOBEKTOB OTpaciu;
OnpeIeICHUN CTPYKTYPHI M (DYHKITUH aBTOMATH3UPOBAHHBIX CUCTEM
MIPUOPUTETOB yIpaBIICHHUS; 3a/1a4u u AITOPUTMBI:
pelIeHHs 3a/1a4 | IICHTPAIM30BAHHON 00paboTku  WHMOpManuu B
C yUETOM ABTOMATU3HPOBAHHOMN cucTteme yIpaBJICHUS
MIPaBOBBIX U texHonornueckumu npoueccamu (ACY TII) orpacnu:
HPaBCTBEHHBIX | ONTUMAJIBHOTO  YNPaBIEHUS  TEXHOJOTUYECKUMH
ACIICKTOB nporneccamM ¢ mnomompblo OBM;  mpuUHOUIBL U
npodeCcCUOHaIbh | TEXHOJOTHH YIpaBlIeHUS KOH(HUTypalue, TaHHbIMU
HOM 00 m3aenuu, GyHKIHOHAITBHBIE BO3MOXHOCTH PDM —
JIESITETHHOCTH, B | CUCTEM; METO/ABl aHaju3a TEXHOJIOTHYECKUX
pa3zpaboTke MPOIIECCOB U 00OPYAOBaHUS JJIA UX PEaTU3allUA KaK
MIPOEKTOB 00BEKTOB aBTOMATU3AIMH ¥ YIPABJICHUS, OCHOBHBIC
W3JIeTUH C 3aKOHBI  DJIEKTPOTEXHUKU; OCHOBHBIC  THIIBI
Y4E€TOM JJICKTPUYECKUX MAIlMH H  TpaHCHOpPMATOPOB U
TEXHOJIOTHYECK | 0OJACTH MX MPUMEHEHUS; OCHOBHBIC TUIIBI U 00JIACTH
ux, MIPUMEHEHHUSI JIEKTPOHHBIX MPUOOPOB M YCTPOWUCTB;
KOHCTPYKTOPCK | OCHOBHBIE 3aKOHBI 3JIEKTPOTEXHUKHU JU1st
ux, JJEKTPUYECKUX W MArHUTHBIX ILened; MEeTOobl
AKCIUTYaTallHOH | U3MEPEHUS DJICKTPUUECKUX M MArHUTHBIX BEJIWYUH,
HBIX, MIPUHIUIT pabOThl OCHOBHBIX JJIEKTPUYCCKUX MAITUH
ACTETUYECKUX, M anmaparoB  ux  paboune U MYCKOBBIC
SKOHOMHYECKUX | XapaKTepPUCTUKH; rapameTpbl COBPEMEHHBIX
u MOJTYNMPOBOJIHUKOBBIX ~ YCTPOWCTB:  YCHJIUTEIIEH,
YIOPABJICHUYECKH | TEHEPATOPOB, BTOPUYHBIX WCTOYHUKOB MUTAHUS,
X TIApaMETPOB, B | MUPPOBBIX MTPEOOPa30BATEICH, MHKPOITPOIIECCOPHBIX
pa3zpaboTke YOPaBIAIONIMX W HU3MEPUTENIBHBIX KOMILIEKCOB;
MIPOEKTOB yHOpaBIIsiEMbIe BBIXO/JTHBIE MIEPEMEHHBIE,
MOJICpHU3AIUN | YIIPABISAIONIME U PETYJIUPYIOIINE BO3JEHCTBUS,
JIEWCTBYIOIIUX CcTaTHYECKHE u JTUHaAMHYECKHE CBOMCTBA
MIPOU3BOJICTB, TEXHOJOTMUECKHUX 00BEKTOB yIPABJICHHUS;
CO3JJaHUU MPOU3BOJACTBA  OTPACIU; CTPYKTYPHBIE  CXEMBI
HOBBIX, B TOCTPOEHHUS, PEKHUMBI pPaOOTHl, MaTeMaTHYECKHE
pa3paboTke MOJICNIA TIPOM3BOJCTB Kak OOBEKTOB YIIPABIICHHUS,;
CPENCTB U TEXHUKO-2KOHOMHYECKHE KpUTEpUU KauecTBa
CHUCTEM (GYHKIMOHUPOBAHUS W IEIU YIPABICHUS; METOJIbI
aBTOMAaTHU3AallUH, | aHAJIU3a (pacuera) ABTOMAaTU3UPOBAHHBIX
KOHTPOJI, TEXHUYECKUX U MPOrPAMMHBIX CUCTEM; ITPOU3BOACTBA
JINAarHOCTUKH, OTpacCyH, CTPYKTYPHBIE CXEMBbI TTOCTPOCHUS, PEKUMBI
WCTIBITAHUH, paboThl, MAaTEeMAaTUYECKHE MOJCIIM ITPOU3BOJICTB KaK
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YIPaBJICHHS O0BEKTOB  YIPaBIICHHS; TEXHHUKO-DKOHOMHYCCKUE
MPOIIECCaMH, KpUTEpUU KadecTBa (DYHKIIMOHMPOBAHUS W I1EIH
JKU3HEHHBIM yIpaBJICHHUS; CTPYKTYPBI u GhyHKIH
IIHKJIOM ABTOMATU3MPOBAHHBIX CUCTEM YIIPABICHUS;, 3a/1a9U U
MPOJIYKIIUU U €€ | alTrOPUTMBI: LIEHTPATM30BaHH O 00paboTku
Ka4yeCTBOM B vHpOpMAIMKM B aBTOMATH3WPOBAHHOM CHCTEME
COOTBETCTBHUU C | YIPABICHUS TEeXHOIOTrHYecKuMH mpoiieccamu (ACY
texaudeckumu | TIT) OTpaciu: ONTUMAIILHOTO yIpaBJICHUS
3aIaHUSIMHA U TEXHOJIOTUYECKUMHU TIpoIieccaMu ¢ nmomoibio 9BM;
WCIIOJIb30BaHUE | MPUHIUIIBI OpPraHu3alldd W COCTaB MPOrPAMMHOIO
M CTaHJAPTHBIX | oOecrieueHus ACY TII, METOJIUKY ee
CpenCTB MPOEKTUPOBAHUS; UCTOPUIO YIPABJICHUS Ka4eCTBOM;
aBTOMATHU3AIlUN | COJIEPKAHUE COBPEMEHHBIX IMOJIX00B K YIIPaBICHUIO
pacyeToB u Ka4eCTBOM; METO/IOJIOTHI0O W TEPMUHOJIOTHIO
MIPOCKTHUPOBAHM | YIPABICHUS KAYECTBOM W HAJCKHOCTBIO CIIOXKHBIX
s, TEXHOTE€HHBIX CUCTEM; PEKOMEHIAIIUN POCCUNCKHUX U
MeXIyHapoaHbix ctangapToB cepun MCO 9000 mo
00€eCITeYeHUI0 KauyecTBa MPOIYKIIUHU;,; OCOOCHHOCTH
CYIIECTBYIOIIUX CHCTEM YIIPABJICHHUS M 00CCIICUCHUS
KavecTBa, DBOJIIOIUIO W OCHOBHBIC 3TAIlbl Pa3BUTHS
MEHE/DKMEHTa KauecTBa M OOIIEero MEHEKMEHTA;
COBPEMEHHBIE ~ METOJbl  IPOTHO3MPOBAHUS U
o0ecrieueHus 3aJIaHHOTO YPOBHSI KadyecTBa
MIPOIYKIIUH, UCTIONB3YEMbIE Ha Pa3IUYHBIX dTanax e¢
YKU3HEHHOI'O ITUKJIA.
YMeTh: POESKTUPOBATH U KOHCTPYHUPOBATH TUIIOBBIE | DTall
3JIEMEHTBI MAITUH, BBITIOJIHATH OIIEHKY X MPOYHOCTH | GOpMUPOBAHUS
u JKECTKOCTH u IpYruM KpUTEPUSIM | yMEHUI
paboTocriocoOHOCTH;  BbIOMpaTh  CpeAcTBa  IpHU
MIPOCKTUPOBAHUHT CUCTEM aBTOMaTHU3AINHU
VOpPAaBIECHUS, NPOrpaMMHpPOBAaTh U  OTJIAXKHUBATh
CUCTEMBI Ha 0a3e MHUKPOKOHTPOJIEPOB; CHUMATh

JCKU3bI, BBINOJIHATE M YHUTATh YEPTEKHU U IPYTYIO
KOHCTPYKTOPCKYIO  JOKYMEHTAaIMl0;  IPOBOAUTH
000CHOBaHHBIN BHIOOP U KOMITJIEKCHPOBAHUE CPEJICTB
KOMIIBIOTEPHON ~ rpaduKku;  HMCIOIb30BaTh s
pelleHns TUIIOBBIX 3aJad METOIbl M CpeACTBa
T€OMETPUYECKOIO0 MOJICIMPOBAHHUS; I10Jb30BaThCS
WHCTPYMEHTAJIBHBIMUA MPOrPAMMHBIMH CPEICTBAMHU
UHTEPAKTUBHBIX TpaQUUECKHX CUCTEM, aKTyalbHbIX
JUIsl COBPEMEHHOI'0 IIPOM3BOJICTBA; IIPOCKTUPOBATH U
KOHCTPpYMpPOBaTh  THUIIOBBIE  DJIEMEHTHl  MAIlIMH,
BBIINOJNHSTh OLICHKY MX IPOYHOCTH M JKECTKOCTH U
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IpYrum KpUTEPUIM paborocrnocoOHOCTH;
pa3pabaTbIBaTh MPUHIUIHAIBHBIC JICKTPHUECKHE
CXCMbI U IMMPOCKTUPOBATH TUIIOBBIC 3JICKTPUYCCKUC U
9JIEKTPOHHBIE YCTPOMCTBA; BHIOMPATH PAIIOHATILHBIE

TEXHOJIOTMUECKHE IPOLIECCHI U3TOTOBJICHHUSI
NPOAYKIMH OTpaciu, 3PQPeKTuBHOE 000pYyT0BAHUE;
BBIOUpATh s deKTHBHBIE VICIIOJIHUTEIIbHBIE
MEXaHU3MBI, OIIPENIeIIATh npocTennme
HEHUCIIPaBHOCTH, COCTaBIISATh cneuupuKanuy,
IIPOBOJIUTH 000CHOBaHHBIH BBIOOD u
KOMILJIEKCHPOBaHHE CpeICTB KOMIIBIOTEpHOU

rpaduKy;  UCIOJNB30BaTh JJS PELICHHUS TUIOBBIX
3aJa4  METOABl M  CpeACTBa TIE€OMETPUYECKOIO
MOJIETTUPOBAHUS; MIOJIb30BATHCS
WHCTPYMEHTAJIbHBIMU TPOTPAMMHBIMU  CpPEICTBaMU
WHTEPAKTUBHBIX TPAPUUECKHX CHUCTEM, aKTyalTbHbIX
TUISt COBPEMEHHOT0  TNPOM3BOJCTBA; YMETh:
WCIIONb30BaTh BEPOATHOCTHO — CTaTUCTHYECKHUE
METOJIbl OLIEHKM KayeCTBa CJIOXHBIX TEXHOI'€HHBIX
CUCTEM U M3MEHEHHMs KauecTBa NPOAYKIHHU B
MpollecCe MX SKCIUTyaTallud Ha PA3IMYHbIX dTarax
YKU3HEHHOTO IMKJIa; IPABUJIBHO IIPOU3BOJUTH BHIOOD
BEPOATHOCTHO  —  CTaTHUCTUYECKUX  3aKOHOB
pacnpeneneHuss A8 KOPPEKTHBIX  OLIEHOYHBIX
pacyeToB YpOBHSI KauyecTBa M HAAEKHOCTH PaOOTHI
pPa3IMYHbIX TEXHOTEHHBIX CHUCTEM; MHCIIONb30BaTh
MEeTONbl  OOecrevyeHuss 3aJaHHOr0 KayecTBa H
HAJE)KHOCTH CJIOKHBIX TEXHOTEHHBIX CHUCTEM Ha
pa3IMyYHBIX JTanmax — OT MPOEKTUPOBAHUS 10
CEpPUITHOrO0 MPOM3BOJCTBA MPOAYKLHH; IMPOBOAUTH
CTPYKTYpHBINH 1 (YHKIIMOHATHHBIA aHAIM3 KauyecTBa
CIIO)KHBIX TEXHOT€HHBIX CHUCTEM C Ppa3InYHBIMU
cXxeMaMu MIOCTPOEHUS c HCIIOJIb30BaHUEM
BEPOSATHOCTHBIX METO]I0B; IIPUMEHSITD
CYLIECTBYIOIIME METOAbl IPOrHO3UPOBAHUS IpU
OLIEHKE KauecTBa M OJKCIUTyaTallMOHHOIO pecypca
CJIOHBIX TEXHOTE€HHBIX CUCTEM.

Baanerb: HaBbIKAMH  MPUMEHEHHUSI  DIIEMEHTOB
aHaJM3a dSTAloOB >KU3HEHHOTO IUKJIA TMPOAYKIIUUA H
yIpaBJICHUS] UMH; HaBBIKAMH BBIOOpa 00OpPYIOBaHUS
JUIA  pealu3alMyd  TEXHOJIOIMYECKHX IIPOLIECCOB
W3TOTOBJICHUSI TPONYKIIMHM, HaBBIKAMH pPabOTHI C
ANEKTPO-TEXHUYECKOU anmnaparypou u

Oran
dbopmupoBaHus
HaBBIKOB U
MOJTYYCHUS
OITbITa




ITanel

¢dopmupoBanu
Coaepixkanue " .

Kon KOMIIeTeH I Ui
KOMIIeTeHI[UH

KoMIIeTe e Pe3yabTaTrsl 00yyeHust B Mporecce

HI[UH OCBOEHUS
KOMIIETEHI[MH)

oOpa3oBareJib

HOM
NMPOrpamMMbl
ANEKTPOHHBIMHU YCTPONCTBAMU; HaBBIKAMH
MOCTPOEHUSI CHUCTEM aBTOMATHUYECKOrO YIPaBJICHUS
CUCTEeMaMH W TPOI[ecCaMU; HaBBIKAMHU pPa0OTHI Ha
KOHTPOJIBHO-U3MEPUTEIIBHOM H  HCIBITATEIIHHOM
0o0OpyIOBaHMHU;  METOJAaMHU  OIEHKM  KauecTBa
CIIOKHBIX CHUCTEM U U3MEHEHHMs KaueCTBa MPOAYKLIUHU
B MPOIIECCE UX IKCIUTyaTallMy Ha Pa3JIMYHBIX dTarax
KU3HEHHOTO IIMKJa; BBIOOpPa BEPOSTHOCTHO —
CTaTUCTUYECKUE 3aKOHOB  pachpeleneHus Ui
KOPPEKTHBIX OIICHOYHBIX PACUETOB YPOBHS KaueCTBa 1
HAJEKHOCTH palbOThl Pa3IMYHBIX TEXHOTCHHBIX
CUCTEM; METOJJaMH O00eCTieueHHs 3aJaHHOIO KauecTBa
U HAJIeKHOCTH CJIOXHBIX TEXHOTEHHBIX CHCTEM Ha
pa3IMYHBIX dTa-Max — OT TPOCKTHPOBAHUSA JIO
CEpUITHOTO MPOU3BOACTBA MPOAYKIUHU; CTPYKTYPHBIM
1 (YHKIHOHATHHBIM aHAIM30M KauecTBa CIOXKHBIX
TEXHOTE€HHBIX CHCTEM C Pa3IUYHBIMH CXeMaMu
MOCTPOEHUS; - METOJaMH MPOTHO3HPOBAHUS MPH
OLICHKE KayeCcTBa M OKCILIyaTallMOHHOI'O pecypca
CJIIO)KHBIX TEXHOTCHHBIX CUCTEM.

IK-5 | crmocoBuoCThIO 3HaTB:CTaHAPTHI, METOJIMYECKHen | Dran
Y4aCTBOBATD B HOpPMATHBHBIC ~ MaTEpHAlbl,  COMPOBOXIAMOIINE | OPMHUPOBAHUS
paspaborke (Ha | MPOCKTHPOBAHHE MPOM3BOJCTBA ABTOMATH3ALMU MW | 3HAHMIL
OCHOBE yIpaBJCHUS; 3aKOHOAATEIbHbIE M HOpPMATHBHBIC
JEHCTBYIOIMX MpPaBOBbIE aKTbl, METOJUYECKHUE MaTepHallbl 10
CTAaH/apTOB 1 METPOJIOTHH, CTaHAapTU3aIluu, CcepTUdUKAIUN U
APYroi YIPaBJICHUIO KAa4eCTBOM; OCHOBBI TEXHUYECKOI'O
HOPMATHBHOM peryiaupoBaHusi; npaBuiia MIPOBEICHUS
JOKyMeHTaIy) | METPOTIOTHYECKON SKCIEPTH3bI, METOMBI M CPEICTBA
IIPOEKTHOI U MOBEPKH  (KaJIMOpPOBKHM)  CPEICTB  HM3MEPEHMI,
paboueii METOAMKHU BBIMOJHEHUS HU3MEPEHUMN; MNEePCIEKTUBBI
TeXHNYEeCKO TEXHUYECKOTO pa3BUTHUA u 0COOCHHOCTH
JOKyMeHTaluy | ACATCIBHOCTH OpraHu3aluii, KOMIIETEHTHBIX Ha
B OGJIACTH 3aKOHO/IATEIbHO-NIPABOBOM  OCHOBE B  00JacTH
aBTOMaTH3alMy | TEXHUYECKOTO PEeryinupoBaHus U METPOJIOIUH.

TEeXHOJIOIHUECK YMeTb:IpUMEHSTh OTtan

HIX IIPOLIECCOB i | BEPOSTHOCTHO-CTATUCTHYCCKUI IMOAXOL K OLCHKE | GOPMUPOBAHMS
IPOU3BOJICTB, TOYHOCTH M KAaueCTBa TEXHOJOTMYECKUX MPOIECCOB, | YMEHUM

X W3rOTaBIMBAEMOM  MPOAYKUMHU, U3MEPEHHH U

SKCILTYaTaluoH | MCHBITAHUI; KOHTPOIbHO-H3MEPHTEIbHYIO TEXHUKY

HOMY TUTSt KOHTPOJIsS KauecTBa MPOAYKIIMHI u
00CTy)KHBaHHO, | MCTPOTOTHYECKOTO  OOCCICYCHNs  MPONYKUUH H

TCXHOJOIM4YCCKHUX IPOOCCCOB €€  HM3IOTOBJICHUSA,




ITanel

¢dopmupoBanu
Coaepixkanue " .

Kon KOMIIeTeH I Ui

KOMIIETEHIIM U
KoMIIeTe e Pe3yabTaTrsl 00yyeHust B Mporecce
HIMU OCBOCHHUS
KOMIIETEHI[MH)
oOpa3oBareJib
HOM
NMPOrpamMMbl
YIPaBICHUIO KOMIIBIOTEPHBIE TEXHOJOTMHU Ui IUIAHUPOBAHUS U
AKU3HEHHBIM MpoBeJeHHs paboT MO METPOJIIOTHH, CTaHJAPTU3ALNH
IIUKIIOM u  ceprudUKaMKU: METOABl  YHHUDHKAIUU |
MNPOAYKLHHU U €€ | CUMIUTM(UKALUU U pacyeTa mapaMeTpuIecKuX psoB
KauecTBOM, B pHu pa3padoTKe CTaHAAPTOB U APYrod HOPMATHBHO
MEPOINPUATHUIX | TEXHUYECKOW JIOKYMEHTAllMM; METOAbl KOHTPOJIS
110 KOHTPOJIIO KayecTBa MPOIYKIIMH U MPOLIECCOB IIPH BBIMOIHEHUH
COOTBETCTBUSA paboTr mo cepTudUKALIMM TPOAYKIHH M CUCTEM
pa3pabaThiBaeM | KauecTBa; METOAbl aHaIM3a JaHHBIX O KadyecTBe
BIX IPOEKTOB U | MPOJYKIIMK M CIIOCOOBI aHaIW3a MNpUYUH Opaka;
TEXHUYECKON TEXHOJIOTHIO DPa3padOTKH M aTTeCTalid METOJUK
JOKYMEHTAIlUM | BBIIIOJIHEHUS] U3MEPEHUM, MCIBITAHUM U KOHTPOJIS;
JCUCTBYIOIUM | METOBI W CpPEACTBa TOBEPKH (KaTMOpPOBKH) U
CTaHJapTaM, FOCTUPOBKH CpEeICTB U3MepeHus, npaBuIa
TEXHUYECKUM MPOBEACHUSI METPOJIOTMYECKO UM HOPMAaTUBHOM
YCIIOBUSIM U 9KCIIEPTHU3bl  JIOKYMEHTALIMM; METOJbl  pacdeTa
JIPYTUM SKOHOMHUYECKOH  3ddexTuBHOCTH  paboT 10
HOPMAaTHBHBIM METPOJIOTHH, CTAHAAPTH3AIUHU U CePTHPHUKAIIUU.
JIOKYMEHTaM; Baaners:HaBbikaMu 0()OpMIICHUS IPOSKTHOW | DTam
1 KOHCTPYKTOPCKOM TOKYMEHTALIUH B COOTBETCTBUU C | GOPMHUPOBAHUS
tpeboBanmssmu ECKJI; HaBbikaMu 00pabOTKH HaBBIKOB U
9KCIIEPUMEHTAJIbHBIX JTAHHBIX U OLIECHKU TOYHOCTHU HOJTyYEHUS
(HeompeneNeHHOCTH ) U3MEPEHHH, UCTIBITAHUN 1 OIbITa
JIOCTOBEPHOCTH KOHTPOJISL.

K-7 | cmoco6HOCTBIO 3HATBL:OCHOBHBIE  CBOKMCTBA  HMCXOJHBIX | JTal
Y4aCTBOBATD B MaTepuasos, 00ycIaBIMBAIOIINX KauyecTBO | GOpMHUPOBAHUS
paspaboTke TEXHOJIOTMYECKUX MPOLECCOB U M3JCIUM OTpaciu; | 3HaHUU
[IPOEKTOB 110 BIIUSIHUS CBOICTB MaTepuaioB Ha
aBpTOMaTH3aIuu | Pecypcochepekenne u Ha/IeKHOCTh
IPOM3BOACTBEH | TEXHOIOTMYECKHX MIPOLIECCOB, CpeacCTB
HEIX W TEXHOJIOTMUECKOT0 OCHAIIEHHUS U aBTOMATH3aLMH
TexHOoNMOornueck | OTPACIH; OCHOBHBIE THIIBI M OOJIACTH IPUMEHEHHS
HX TIPOLIECCOB, AJIEKTPOHHBIX MPUOOPOB U YCTPOMCTB; MapameTpsl
TeXHHYECKHX COBPEMEHHBIX  IOJYNPOBOJHUKOBBIX  YCTPOMCTB:

CPEICTB U yCUJIUTENIEH, TeHEpaTOPOB, BTOPUUHBIX HMCTOYHUKOB
CHCTEM MATaHUS, U POBBIX npeobpazoBaTeei,
aBTOMarm3anuy, | MEKPOIPOLECCOPHBIX YIPABJISIFOLIUX u
KOHTPOJIS, U3MEPUTENIbHBIX KOMIUIEKCOB; (PU3NYECKHE OCHOBBI
JIMArHOCTHKH, W3MEPEHUH, CHUCTEMY BOCIPOM3BENCHUS EIUHUIL
MCTIBITAHMIA, ¢u3nyeckux BEJIMYMH M TepeJadyd  pasmepa
YIIpaBICHNUS CpEICTBaMH H3MEPEHUIl yIpaBisieMble BBIXOJHBIE
TPOLECCaMH, MIEPEMEHHBIE, YIPABISIIOUIME W PETYIUPYIOLIUE

BOBHCﬁCTBHH, CTaTUYCCKHUC )4 JAUHAMHWYCCKUC




ITanel

¢dopmupoBanu
Coaepixkanue " .
Kon KOMIIeTeH I Ui
KOMIIeTeHI[UH
KoMIIeTe e Pe3yabTaTrsl 00yyeHust B Mporecce
HI[UH OCBOCHHUS
KOMIIETEHI[MH)
oOpa3oBareJib
HOM
NMPOrpaMmbl
KU3HECHHBIM CBOWMCTBA TEXHOJOTMYECKUX OOBEKTOB YIPABICHUS;
UKIIOM 3a[1a4y U aITOPUTMBI: LIEHTPATIM30BaHHOM 00paboTKH
NPONYKIMM U ee | HHPOpMAIllM B  aBTOMATHU3MPOBAHHOW  CHCTEME
Ka4eCTBOM, B yIpaBICHUS TE€XHOJIOTMYECKUMHU poreccamu
MPAKTUYECKOM (ACYTII) otpacnu: ONTUMAIBLHOTO YIIPABICHUS
OCBOCHUHU U TEXHOJOTMYECKUMH MpoleccaMu ¢ nomoipio IBM.
COBEpPIIICHCTBOB YMeTh:BHIIONHATh aHATH3 TEXHOJIOTUYECKUAX | DTar
AQHUU JIaHHBIX MpoIecCOB UM O0OpynoBaHHMsI Kak  OOBEKTOB | GOpMHUpPOBAHUS
IIPOLIECCOB, ABTOMATHU3ALIUU U YIPABJICHUS. YMEHHH
CPEICTB U
CHUCTEM,;

Baagers:ucnonbp3oBaHus Oran
(U3MKO-MaTEeMaTHYECKOT 0 anmnapaTa Ui peuieHus dbopmupoBaHUs
pacueTHO-aHATUTUYECKUX 3a/1a4, BOSHUKAIOIINX B HABBIKOB U
X07ie MPOoeCCUOHANTBHOMN IeATEeTHbHOCTH; HABBIKAMH | TIOTYyYCHUS
aHaJIN3a TEXHOJIIOTUYECKUX MPOIECCOB KaKk 00bEKTa | OMbITa
yIpaBJICHHS ¥ BEIOOpa PYHKIIMOHAIBHBIX CXEM UX
ABTOMATHU3AllMH; HaBBIKAMHU Pa0OTHI C MPOTPAMMHOMN
CHCTEMOH JIJIsl MAaTEMaTUYeCKOr0 M UMUTAIIMOHHOTO
MOJIETTMPOBAHUSI.

K-8 | cmocoBHoCTLIO 3HaTh:ynpaBiseMbIe BBIXOJHBIE | DTall
BBLIIONHSITE MIEpEMEHHbIE, YOPABJIAIOIINE U Pperylupyromue | GopMUpOBaHUS
paboTHI 110 BO3JCHCTBUS, CTATUYECKUE W JUHAMMYECKHE | 3HAHUU
aBTOMATH3aIUy | CBOMCTBA TEXHOJIOIUYECKUX OOBEKTOB YIPABICHHUS,

TexHONOrnueck | 3&4a4M U aJrOpUTMBIL: IIEHTPAIN30BaHHON 00paboTKU

VX [IPOLIECCOB U nHPOPMAllMM B  ABTOMATH3UPOBAHHOH CHCTEME

IIPOU3BOJICTB, yIpaBICHUS TEXHOJIOTUYECKUMHU mpoleccaMmu

UX (ACVYTII) otpaciu: ONTHUMAIBHOTO YIPAaBICHUS

0GeCIeYe IO TEXHOJIOTHYECKMMHU NIPOLECCAMH C IToMob0 DBM.

cpeicTBaMu YMeThb:BeIOUpAThH TUIs JaHHOro | DTamn
aBTOMaTH3anuy | TEXHOJIOTMYECKOro — Impouecca  (QyHKUMOHAIBHYIO | (hopMHpOBaHMS
¥ yrpaBieHus, | CXCMY aBTOMaTH3aIHH. YMCHHM
TOTOBHOCTBIO Biajers:HaBBIKAMH aHATH3A Dran
HCIIOIB30BATD TEXHOJIOTHYECKUX MPOIIECCOB KaK 00BEKTa dopmupoBaHus
COBPEMEHHbIC yIpaBJIeHHs ¥ BEIOOPa (PyHKIMOHATBHBIX CXEM UX HABBIKOB M
MCTOABI H aBTOMATU3aIMH1 HABBIKAMH PabOThI C IPOrPAMMHON | MOJIYYEHHS
CpeacTea CHCTEMOM /TSl MATEMATUYECKOTO M MUMUTALIMOHHOTO | OIBITA
ABTOMATH3AUMH, | 10 e mypoBaHS.

KOHTPOJIA,

JTMarHOCTHKH,

UCOBITAHUHN U
yIpaBJIeHUs




ITanel

¢dopmupoBanu
Coaep:xanue 2 5

Kon KOMIIETEH M i

KOMIIeTeHIIM U
KOMIIeTe e PesyibTaThl 00y4eHus B Ipouecce

HOuu OCBOEHMS

KOMIIETEHI[MH)
oOpa3oBareJib

HOI

NMPOrpamMMbl

MPOLIECCAMH,

YKU3HEHHBIM

IIUKJIOM

MIPOIYKIIUU U €€

KaueCTBOM;

[IK-9 | criocoGHOCTHIO 3HaTh: cucTeMy ToCyAapCTBEHHOrO Haja30pa | Jrar
OIpeIeNATh Y KOHTPOJISI, MEKBEIOMCTBEHHOT'O M BEJJIOMCTBEHHOTO | (POPMUPOBAHUS
HOMEHK/IaTypy | KOHTPOIS 32 KaueCTBOM IIPOAYKIMH, CTaHIAPTaMH, | 3HAHHH
apaMeTpoB TEXHUYECKUMU  periiaMeHTaMHM ¥ €JUHCTBOM
IPOIYKIIMH 1 U3MEPEHHH; OCHOBHBIE 3aKOHOMEPHOCTH H3MEpEHHUH,

TeXHOJOrHueck | BAMAHME  KadecTBa HM3MEPEHMH Ha  KadecTBO
HIX TIPOLIECCOB e | KOHEUHBIX pE3yNbTaTOB METPOJIOTHYECKOM
M3TOTOBJICHHS, NEeSITENLHOCTA, METOJIOB U CPEACTB OOecredeHus
TOUTEKAIIUX €AMHCTBA U3MEPEHUI; METO/IBI U CPEACTBA KOHTPOJIS
KOHTPOJTIO 1 KauecTBa MPOAYKIUHU, OPraHU3ALMI0 U TEXHOJOTHIO
H3MEPEHHIO, CTaHIApTH3AIMK W  CepTU(PHUKAIUN TPOAYKIIHH,
ycraHaBiuBarh | IPABUJIA  TPOBEJICHMS KOHTPOIS, MCIBITAHUI |
ONITHMAILHBIC MPUEMKHU MPOAYKIIUH; OPraHU3aIUI0 U TEXHUYECKYIO
HOPMBI 0a3y METPOIIOTHYECKOr0 00eCIIeYeHUSI TTPEITPHUSITHSI,
TOYHOCTH TpaBUJia MPOBEJCHUS METPOJIOTUUECKON IKCIIEPTHU3HI,
IPOIYKIIHH, METO/Ia U CPEJICTBA MOBEPKHU (KaTUOPOBKH) CPEACTB
M3MepeHHit 1 W3MEPEHHM, METOJUKU BBINOIHEHUSI HW3MEPEHMUI;
JIOCTOBEPHOCTH dbuznyeckue OCHOBBI HU3MEPEHU, CUCTEMY
KOHTPOJIS, BOCIIPOU3BEICHUS SAMHUIl (DU3UUCCKUX BEIUYHH H
paspabarteiBaTs | I€pEAaIM  pasMepa  CpEACTBAMH  M3MEPCHHM;
TTOKAJIbHBIC CHOCOOBI OIICHKM TOYHOCTH (HEOMPEICIICHHOCTH )
TIOBEpPOYHBIE U3MEPEHU U  UCHBITAHUH W JOCTOBEPHOCTH
CXeMBbI 1 KOHTPOJISL, CHOCOOBI aHa/M3a KayecTBa MPOAYKIIHH,
BBITIOJTHSTD OpraHu3alMI0 KOHTPOJIA KauecTBa MW YIPABJICHHS
TIPOBEPKY H TEXHOJIOTUYECKUMHU MPOIECCAMU; TIPUHITUIIBI
OTIaIKy cucTeM | HOPMHPOBAHHSA TOYHOCTH u o0ecrieueHus
¥ CPEJICTB B3aMMO3aMEHSIEMOCTH  JeTaliei ©u  COOpOYHBIX
aBTOMaTH3aIuy | CAMHUIL TOPSIOK  pa3spabOTKH, YTBEPKICHUS |
TexHogormueck | BHEAPEHHS CTaHAApPTOB, TEXHUYECKHX YCIOBHH U
X TIPOLIECCOB, JApPYrod HOPMAaTUBHO-TEXHUYECKOM JOKYMEHTALUU;
KOHTPOJI, CHUCTEMBI KA4eCTBa, TMOPSJOK WX pa3pabOTKH,

cepTuduKaluK, BHEPEHUS U IPOBEACHUS ayIUTa.




ITanel

¢dopmupoBanu
Conep:xanue # .
Kog KOMIIeTeHIInii
KOMIIEeTEeHIIMH
KoMIIeTe e Pe3yabTaTrsl 00yyeHust B Mporecce

HIUH 0CBOEHMSI

KOMIIETEHI[MH)

oOpa3oBareJib

HOM
NMPOrpamMMbl

JIMarHOCTHUKH, YmMmerTh: paborartb c MPOCTEUIIUMHE | DTar
HCIIBITAHUH, ammapaTamM, Ipu-OopaMH W CXeMaMH, KOTophlie | popmMupoBaHus
YIPABJICHUS WCTIONB3YIOTCS B (PM3UYECKHX WM TEXHOJIOTUYECKUX | YMEHUU
MPOLIECCaMH, nabopaTopusix, ¥ TOHUMATh IPUHIIUATIBI UX JTCUCTBUS;
YKU3HCHHBIM OPHUEHTHUPOBATbCSA B  COBPEMEHHOM W  BHOBb
LIUKIIOM CO3/1aBaeMOil TEXHUKE C IIelbI0 €€ OBICTPOro
MIPOJYKIIMU U €€ | OCBOCHUS, BHEJIPEHUS u 3¢ (HeKTUBHOTO
Ka4ecTBOM, a WCTIOJIH30BAHUS B MPAKTHYECKON IeATETbHOCTH.
TaKKE BX Buaaaers: BEIIIOIHEHUS OTACIBHEBIX OTam
PEMOHT U 3JIEMEHTOB MPOEKTOB Ha CTAJUSIX ICKU3HOTO, dbopMupoBaHUs
BBIOOD; TEXHUYECKOTO M pabodero mpoeKTUPOBAHUS. HaBBIKOB U
OCBauBaTh MOJIY4EeHUS
cpencTaa OIBITa
obecrnieueHUs
aBTOMAaTHU3aIuU
U yIIpaBIICHUS;

K-15 | cmoco6roCTLIO 3HATD: AHAIMTUYCCKHUE U YUCICHHBLIC METOIbI | DTall
BHIOHPATB JUTST aHajam3a MaTeMaTHYeCKUX MoJienei q)OpMI/EpOBaHI/ISI
TEXHOJIOTUH, TEXHOJIOTMYECKHX TIPOIIECCOB W IPOM3BOJICTB, C | 3HAHUU
MHCTpYMeHTanp | UCIONb30BAaHUEM KOMITbIOTEPHOM TEXHUKHU,

Hble cpecTBa M | PUHIHIIBI KOHCTPYHPOBAHHS U (YHKITMOHUPOBAHUS

cpeacTBa TEXHUYCCKUX CPEJICTB aBTOMATH3AIIMHU U YIIPABJICHUS
BBEIYHCIIMTEILHO yMeTh: BEIOMpATH TEXHOJIOTHH, | DTaIl

i TexHUKH Ipy | AHCTPYMCHTAJIBHBIC cpeacTBa u cpenactBa | popmMupoBaHus
OpraHM3aIHH BBIYMCIIUTEILHOM ~ TEXHUKM TP OpraHU3AIMH | YMEHUU
TIPOIIECCOB MPOLIECCOB MPOEKTUPOBAHUSI CPEICTB M CHUCTEM
MIPOEKTHPOBaHK | @BTOMATH3ALHUK; OKCICPHMCHTAIBHO — ONpPEICITH

A, XapaKTEPUCTUKU HW  TMapaMeTphl  AJICKTPOHHBIX
M3rOTOBJICHHS, puoOOpPOB; 3KCIEPUMEHTAIBHO ONpeENsATh

KOHTPOIIS U XapaKTEPUCTUKU u napameTpbl CHIIOBEIX

HMCIBITAHME AJICKTPOHHBIX MPUOOPOB.

TIPOLYKITHIL; BJIa/IeTh: METOJJaMH PaIllMOHAILHOTO BBIOOpa | DTan
CpeJcTBa 1 CpEeJICTB, aBTOMATU3AIMHU U YIIPABICHUS IS dbopMupoBaHUs
CHCTEMBI MPOU3BOICTBA U3JICIMI OTPACIIH; OCHOBHBIMHU HaBBIKOB U
apromarm3ammy, | tpuemamu npoektupoBanus ACY TII or monesoro MOJIY4ECHHS
KOHTPOJIA, ypoBHs 110 ypoBHsi ACYTII ¢ ucnons3oBanuem OnbITa
JUarHOCTHUKH, HUHTCTPHUPOBAHHBIX IIPOIrPaAaMMHBIX CPCIACTB Oe3

VCIIBITAHUIA, pEeabHOT0 MPOrPaMMHUPOBAHUS; METOJAMU U

YIIpaBIICHHUS CPEelICTBAMH SKCIIEPUMEHTAIBHOTO ONPEICICHUS

TIPOM3BOJCTBOM, CBOICTB AJICKTPOHHBIX MPUOOPOB U YCTPOKCTB;

SJKH3HCHHBIM METOJIaMU M CPEACTBAMHU IKCIIEPUMEHTATIBLHOTO

IMTUKJIOM

OIpeaACICHUSA CBOMCTB CHJIOBBEIX SJICKTPOHHBIX




ITanel

¢dopmupoBanu
Conepxanue " .

Kon KOMIIETEH M i
KOMIIeTeHI[UH

KoMIIeTe e Pe3yabTaTrsl 00yyeHust B Mporecce

HI[UH OCBOEHUS
KOMIIETEHI[MH)

oOpa3oBareJib
HOM
NMPOrpaMmbl
MPOJYKIIMU U €€ | TPUOOPOB U YCTPONCTB
KayeCcTBOM;

[IK-16 | cmocoGroOCTLIO 3HATh: OCHOBHBIE CBOWCTBA HCXOAHBIX | JTam
Y4aCTBOBATD B MaTepHuaoB, 00yCIIaBIMBAIOIIIX KauecTBO | (OpMUPOBAHUS
OpraHM3aLuu TEXHOJIOTMYECKUX MPOLECCOB U HW3JENHM OTpaciu; | 3HaHUU
MepOIpHSTHi BITUSHUS CBOICTB MaTepUaoB Ha
[0 HOBLILIEHNIo | PECYypcocOepexenue u HaJIe’KHOCTh
KauecTBa TEXHOJIOTHYECKUX MIPOLIECCOB, CPEJICTB
IPOAYKIIAH, TEXHOJIOTMYECKOTO OCHAIIeHUS W aBTOMATH3AlNH
NpoM3BoACTBeH | OTPACIM;  HCTOPMIO  YHPABICHHS — KAueCTBOM;

HEIX H coJiep)kaHue COBPEMEHHBIX MOIXO0/IOB K YITPABJICHHUIO
TexHonornueck | Ka4eCTBOM; COJEpKaHHE COBPEMEHHBIX MOIXOJO0B K

HX TIPOLIECCOB, VOPABJICHUIO  KAa4eCTBOM ;  METOJIOJIOTHIO U
TeXHHYECKOMY i | TEPMHHOIOTHIO yIpaBICHUS KaueCTBOM u
uH(OpMaiEony | HAIGKHOCTBIO  CTIOXKHBIX — TEXHOTCHHBIX — CHCTEM;

oMy PEKOMEHIallM  POCCHUUCKUX U  MEXIYHAPOIHBIX
0GeCIeueHHIO cragnaproB cepurn MCO 9000 mo obecredeHuro

WX paspaGorky, | KA4eCTBA MPOIYKIIHH; OCOOCHHOCTH CYILIECTBYIOIINX
VCTILITAHM 1 CUCTEM VIpaBIEeHUS U OOCCIeUeHUs KavecTBa,
SKCIUTyaTaiuy, | OBOMIOLMIO M OCHOBHBIC — OTallbl — Pa3BUTHA
[UIaHUpOBaHMI0 | MCHE/UKMEHTA KauecTBa H 00I1Ier0o MEeHEePKMEHTA;

paboT 1o COBpEMEHHBIE =~ METOJbl  MPOTHO3UPOBAHUS U
CTaHAAPTU3ALHIH o0OecrieueHusi  3aJaHHOTO  ypPOBHS  KadecTBa

i MPOAYKIIMH, UCIIONIb3YEeMble Ha Pa3IUMYHbIX dTarax ee
ceprudukampy, | AKH3HCHHOIO LIMKIIA;

a TaKKe yMeTb: UCIOJB30BaTh BEPOSITHOCTHO — | DTam
AKTYaTH3AIHH CTaTUCTUYECKHE METOJIbl OIICHKU KaueCTBa CIOXKHBIX | (OPMHUPOBAHUS
periaMeHTHpyro | TCXHOTCHHBIX ~CHCTEM M H3MCHCHHS Ka4eCTBA | yMCHUM
it MPOJIYKIIMM B TPOIECCe HX OJKCIUTyaTallid Ha
JOKYMeHTaIiy; | Pa3IMYHBIX DTallaX JKU3HCHHOTO LUKIIA; MPABHIBHO

IIPOU3BOJUTH BBIOOp BEPOATHOCTHO —
CTaTUCTUYECKMX 3aKOHOB  pacupeleNeHus s
KOPPEKTHBIX OLICHOYHBIX Pacdye€TOB YPOBHs KauecTBa
U HaJSKHOCTH paboThl pa3lUYHBIX TEXHOI'CHHBIX
CHCTEM; HCIIONIb30BaTh  METOJIBI  OOecreueHus
3aJ]aHHOr0 KayecTBa W HAAEKHOCTH  CIIOXKHBIX
TEXHOT€HHBIX CHCTEM Ha Pa3JIMYHBIX dTamax — OT
MIPOEKTUPOBAHUSL 10 CEPUHHOr0 IMPOM3BOACTBA
MPOAYKIINH; IPOBOJNTH CTPYKTYPHBIH u




ITanel

¢dopmupoBanu
Conepxanue " .
Kon KOMIIETEH M i
KOMIIETEHIIM U
KoMIIeTe e Pe3yabTaTrsl 00yyeHust B Mporecce
HIMU OCBOEHUS
KOMIIETEHI[MH)
oOpa3oBareJib
HOM
NMPOrpamMMbl
(GYHKIMOHATBHBIM ~ aHAJIM3  KA4eCTBA  CIOXKHBIX
TEXHOTE€HHBIX CHUCTEM C pa3IMYHBIMU CXEMaMu
MOCTPOEHUSI C UCIHOJIb30BAaHUEM BEPOSITHOCTHBIX
METO/IOB; TMPHUMEHSATH CYIIECTBYIOIIUE METOJIbI
MPOTHO3UPOBAaHUSA IPU  OLEHKE KayecTBa U
SKCIUTYaTallMOHHOT'0 PECYPCa CIIOKHBIX TEXHOT€HHBIX
CHUCTEM;
BJIA/IeTh: METO/IaMU YIIPABIICHUS )KU3HEHHBIM | JTall
[UKIIOM U Ka4eCTBOM MPOAYKIIMH OTpaciu;MeTogamMu | GopMHUpPOBaAHUS
OILICHKHU KauyeCTBa CJIOKHBIX CHCTEM U U3MEHEHUS HaBBIKOB U
KauecTBa MPOAYKIHMH B IPOLECCE UX IKCIUTyaTalluH MOJTYYEeHHS
Ha pa3MYHBIX dTanax )XKU3HEHHOTO [IUKIIA; BEIOOpa OIbITa
BEPOSITHOCTHO — CTATUCTUYECKHUE 3aKOHOB
pacnpeneneHus Uil KOPPEKTHBIX OLIEHOYHBIX
pacueToB YpOBHsSI KaueCTBa U HAJICKHOCTH pabOThI
Pa3IMYHBIX TEXHOTEHHBIX CUCTEM; METOJJaMHU
obecrieueHus 3aJJaHHOT'0 KauecTBa M HaJIe)KHOCTH
CJIOKHBIX TEXHOTE€HHBIX CUCTEM Ha Pa3InyHbIX
JTanax — OT MPOEKTUPOBAHUS 10 CEPUNHOTO
MMPOU3BOICTBA MIPOIYKIIUN; CTPYKTYPHBIM U
(yHKIIMOHATBHBIM aHAJIM30M KayecTBa CIOKHBIX
TEXHOTE€HHBIX CUCTEM C Pa3IUYHBIMU CXEMaMHU
TTOCTPOEHUS;, - METOAaMH TIPOTHO3UPOBAHHUS TIPH
OLICHKE KaueCTBa U SKCILUIyaTallMOHHOT'O pecypca
CJIOHBIX TEXHOTE€HHBIX CUCTEM;
[IK-17 | cmoco6HOCTBIO 3HaTh: OCHOBHBIE CXEMBI aBTOMAaTH3aLUH Ortan
Y4aCTBOBATD B TUTIOBBIX TEXHOJIOTHYECKHX O0BEKTOB OTPACIIH; dbopmupoBaHus
CTPYKTYPHI ¥ (DYHKIIMY aBTOMATHU3UPOBAHHBIX CUCTEM | 3HAHUI

pa3paboTke u
MPAKTUYECKOM
OCBOEHUU
CpPE/CTB, CHCTEM
yIpaBJICHUS
MIPOU3BOACTBOM
MPOIYKIIHH, €€
KU3HECHHBIM
IIUKIIOM U
Ka4eCTBOM, B
MOJITOTOBKE
IJIAHOB
OCBOEHUSI HOBOM
TEXHUKH, B
00001IeHIH U

yIIPaBIICHUS; OCHOBBI aBTOMAaTH3AIIHH MTPOIIECCOB
KU3HEHHOTO [IUKJIA MPOAYKIUHU; 3a]]a41 U
JITOPUTMBIL: EHTPATU30BaHHOW 00paboTKH
nH(POPMAILIMU B aBTOMATU3UPOBAHHON CHCTEME
yIpaBJICHUs TEXHOIOTMYECKUMHU MPOLIeCCaMU
(ACVYTII) orpaciu: ONTUMAIBHOIO YIIPABIECHUS
TEXHOJIOTMUECKUMH TIpolieccaMu ¢ momoibio IBM;
TEXHOJIOTMYECKUE MPOLECCHl OTPACIIH:
KJTaCCH(PUKAIUIO, OCHOBHOE 000pYI0BaHUE U
anmaparbl, IPUHIUIBI PYHKITMOHUPOBAHHUS,
TEXHOJIOTMYECKUE PEKUMBI U TTOKa3aTeNId KauyecTBa
(yHKLIMOHUPOBAHUS, METO/Ibl PacueTa OCHOBHBIX
XapaKTePUCTHK, ONTUMAIILHBIX PEKUMOB padoOTHI;
METO/Ibl aHAJIN3a TEXHOJIOTHYECKUX MTPOLIECCOB U
000pyAOBaHUS JUISl UX pean3alty, Kak 00bEeKTOB




ITanel

¢dopmupoBanu
Coaepixkanue " .
Kon KOMIIeTeH I Ui
KOMIIeTeHI[UH
KoMIIeTe e Pe3yabTaTrsl 00yyeHust B Mporecce
HI[UH OCBOCHHUS
KOMIIETEHI[MH)
oOpa3oBareJib
HOM
NMPOrpaMmbl
CUCTEMAaTH3alll | aBTOMAaTHU3allMU U YIIPABJICHUS; YIIpaBisieMble
U Pe3ybTaToOB BBIXOJIHbIE IEPEMEHHBIE, YIIPABIIAIONINE U
paboTBhI; perynupyroume Bo3AeCTBYS, CTATUYECKUE U
JMHAMHUYECKUE CBOMCTBA TEXHOJIOIMUYECKUX 0OBEKTOB
yIpaBJICHHUS; 33/1a4U U aJITOPUTMBI:
LEHTPAIM30BaHHOM 00paboTKK nHpOpMaLUU B
aBTOMATU3MPOBAHHOMN CHCTEME YIPaBICHUS
texHonmorunueckumu nporeccamu (ACYTII) orpacnu:
ONTUMAJIBHOT'O YIIPaBJICHUS TEXHOIOTMUECKUMU
rpoiieccamu ¢ nmomoiipo 9BM
YMeTb: COCTaBISATh CTPYKTYPHBIE CXEMBI Oran
IIPOU3BOJICTBA, UX MATEMATUYECKUE MOJIENIN KaK dbopmupoBaHuUs
00BEKTOB YIPABIJIEHUS, ONPEAEIATh KPUTEPUU YMCHHM
KayecTBa (PYHKIIMOHUPOBAHUS U 1IeJIU YIIPaBJICHUS
BBIOMPATH JUI JAHHOTO TEXHOJIOTMYECKOro mporecca
(YHKIMOHATBHYIO CXEMY aBTOMAaTH3alINN;
OIPENETUTh TEXHOJIOTUYECKHE PEKUMBI U
MOKa3aTeNny KauyecTBa (PyHKIIMOHUPOBAHUS
000pyAOBaHUs, PACCUUTHIBATH OCHOBHBIE
XapaKTEPUCTUKH U ONTHUMAJIbHBIE PEKUMBI paOOTHI
Baagers: HaBbIKaMU aHANIK3a Oran
TEXHOJIOTHUECKUX MPOIIECCOB KaK 00BbEKTa (dopmMupoBaHUs
yIpaBJIeHHs U BbIOOpa (PYHKIIMOHAIBHBIX CXEM UX HABBIKOB U
aBTOMAaTH3allM1 HaBBIKAMU Pa0OThI C TPOrPAMMHON | MOTYYEeHHUS
CUCTEMOMH /111 MaTEMATUYECKOT0 U UMUTAIMOHHOIO | OIBITa
MOJIETTMPOBAHUS ;HaBbIKaMH BbIOOpa 000PYI0BaHUS
JUIS peaiu3alii TEXHOJIOTMYECKUX MPOILIECCOB
M3TOTOBJIEHUS TPOYKIMH; HABBIKAMU aHAJIN3a
TEXHOJIOTMYECKUX MPOIIECCOB, KaK 00BEKTa
yIpaBJeHUS U BbIOOpa (PYHKIIMOHAIBHBIX CXEM
ABTOMATH3allNH; HABBIKAMU HAJIAJKH, HACTPOUKH,
PErYIUPOBKH, OOCITYKUBAHUIO TEXHUUYECKUX CPEACTB
Y CHCTEM YIIpaBJICHUS
[IK-20 | crioco6roCcTBEIO 3HaTh: METOMBI U CPEACTBA OOECIIEUEHNUS Oran
IIPOBOIUTD €IMHCTBA U3MEPEHMI; METO/IBI U CPEICTBA KOHTPOJIS (1)OpMI/£pOBaHI/I$I
SKCIIEpUMEHTbl | KAYECTBA MPOIYKIIMH, IPABU/IA IPOBEACHHSI 3HaHUH’

110 3aJaHHBIM
MCTOJHUKaM C

KOHTPOJISl, UCIIBITAHUM ¥ IPUEMKHU ITPOAYKIINH;
METO/Ibl U CPEJICTBA MOBEPKHU (KaTHOPOBKH) CPE/ICTB
U3MEpEHUI, METOIMKH BBIIIOJIHEHUS] U3MEPEHUH;




ITanel

¢dopmupoBanu
Coaepixkanue " .
Kon KOMIIeTeH I Ui
KOMIIETEHIIM U
KoMIIeTe e Pe3yabTaTrsl 00yyeHust B Mporecce
HIMU OCBOEHUS
KOMIIETEHI[MH)
oOpa3oBareJib
HOM
NMPOrpamMMbl
00paboTKoil 1 YMeThb: UCIIONB30BaTh BEPOSITHOCTHO — Oran
AQHAJIN30M UX CTaTUCTUYECKHE METObI OLICHKH KaueCTBa CIOXKHBIX | (OPMHUPOBAHUS
pe3yAbTaToB, TEXHOTE€HHBIX CHUCTEM U U3MEHEHHUs KauecTBa yMEHUM
COCTaBJISITh MPOJIYKIIUU B MPOIIECCE X IKCIUTyaTaIluy Ha
OMKCaHUus Pa3IMYHBIX Tanax )KU3HEHHOr O [IUKJIA; IPABUIBHO
BBITTOJTHEHHBIX MIPOU3BOJUTH BHIOOP BEPOSTHOCTHO —
WCCJICIOBAaHUN U | CTATUCTUYECKUX 3aKOHOB PACTIPEICICHUS IS
MOJIrOTABIIMBATh | KOPPEKTHBIX OLICHOYHBIX PACUETOB YPOBHS KaueCTBa
JTAaHHBIE JUIs Y HAJIGKHOCTHU PAOOTHI PA3TUYHBIX TEXHOTCHHBIX
pa3palboTku CHCTEM; UCIOJIb30BAaTh METOIbl 00€CIIeUeHUs
Hay4YHBIX 3a/IaHHOT0 Ka4eCTBa U HAJIEKHOCTHU CIIOKHBIX
0030p0OB U TEXHOTE€HHBIX CUCTEM Ha Pa3IMYHBIX HTanax — oT
yONMMKaLuii; MIPOEKTUPOBAHUS 10 CEPUIHOrO MPOU3BOJICTBA
MPOTYKIIUH; TIPOBOJAUTH CTPYKTYPHBIA H
(yHKIIMOHATBHBIN aHAIN3 Ka4eCTBA CIIOKHBIX
TEXHOTE€HHBIX CUCTEM C Pa3IMYHBbIMU CXEMaMU
TTOCTPOEHUS C UCTTOIH30BAHUEM BEPOSTHOCTHBIX
METO/I0B; IPUMEHSTh CYIIECTBYIOLINE METOAbBI
MPOTHO3UPOBAHUS [P OLICHKE KauecTBa U
AKCIUTYaTaIllMOHHOT'0 PECYPCa CIOKHBIX TEXHOTC€HHBIX
CUCTEM
Baanerb: MeTo1aMu OIIEHKH KavyecTBa Oran
CJIOHBIX CHCTEM W M3MEHEHHS KaueCTBa MPOAYKIHHU | (opMupoBaHus
B [IPOLIECCE UX IKCIUTYyaTallMM Ha PA3JIMYHBIX 3TallaX | HaBBIKOB U
KU3HEHHOTO IIUKJIA; BRIOOpA BEPOSITHOCTHO — MOJIYYCHHS
CTaTUCTUYECKUE 3aKOHOB PACIIPEACIICHHS ISt OTbITa
KOPPEKTHBIX OLIEHOYHBIX PACYETOB YPOBHS KaueCTBa
Y HAJIGKHOCTU PAOOTHI Pa3TUYHBIX TEXHOTCHHBIX
CHCTEM; METOJIaMH 00€CTICUCHUSI 33/TAaHHOT0 KaueCcTBa
Y HaJISKHOCTHU CJIOKHBIX TEXHOT€HHBIX CCTEM Ha
Pa3IMYHBIX ATanax — OT MPOEKTUPOBAHUS JI0
CEPUITHOTO MPOM3BOJICTBA MPOAYKIIMH; CTPYKTYPHBIM
1 (PYHKIIMOHATBHBIM aHAJIM30M KayecTBa CI0KHBIX
TEXHOTE€HHBIX CUCTEM C Pa3INYHbIMU CXEMaMHU
MOCTPOEHUS;, - METOAAMH IPOrHO3UPOBAHUS TIPU
OLICHKE KaueCTBA U AKCIUTYyaTallMOHHOI'O pecypca
CJIO’HBIX TEXHOTE€HHBIX CUCTEM,;

K-21 | cnoco6rOCTBIO 3HATB: METOJI aHAJIU3a PE3yIbTATOB HAYYHBIX | DTar
COCTABJISTH HCCIIE0BAHNH, 3aKOHOAATEIbHBIE 1 HOPMAaTUBHBIE dbopmupoBaHus
HAYYHbBIC METOJUYECKHE MaTepHalIbl O 0)OPMICHUIO 3HaHUHU
OTYeTHI IO Hay4YHO-TEXHUYECKOMN TOKYMEHTAIIUH; MPaBUIa

BBIITOJIHCHHOMY

O(bOpMJ'ICHI/ISI TTOSACHUTCIBHBIX 3aIlIMCOK;




ITanel

¢dopmupoBanu
Conepxanue " N
Kon KOMIIETEH M i
KOMIIETEeHI[H U
KoMIIeTe e Pe3yabTaTrsl 00yyeHust B Mporecce
HIIHHA OCBOEHUS
KOMIIeTEeHI[MH)
oOpa3oBareJib
HOI
NMPOrpaMmbl
3aJIaHUIO0 1 yMeTh: CHCTEMAaTHU3UPOBATh U aHATM3UPOBATh | DTaIl
y4acTBOBAaTh BO | PE3YJIbTAThl UCCIICIOBAHMI M pa3pabOTOK B o0nactu | popMupoBaHUs
BHEJIPEHUU ABTOMATHU3ALIMH TEXHOJIOTHYECKUX MPOIIECCOB U yMEHUM
pEe3YyNIbTaTOB MIPOU3BOICTB, ABTOMATH3UPOBAHHOTO YIIPABICHUS
WCCJICIOBAHMM M | KU3HEHHBIM ITUKJIOM TIPOYKIIUU U €€ Ka4eCTBOM
pa3paboTok B
061acTu BJIa/IeTh: HABBIKAMH aHAIN3a U 00padOTKH Oran
aBTOMATH3alMy | PE3YJIbTaTOB HAYYHBIX UCCIIEI0BAHUM B 00JaCTH dbopMupoBaHus
TEXHOJIOTHYECK aBTOMaTU3allui TCXHOJIOI'MYCCKUX MPOLECCOB U HAaBBIKOB U
X TIPOIIECCOB M | IPOM3BOJICTB, aBTOMATU3UPOBAHHOTO YIIPABICHHUSI MOJIY4EeHUS
TIPOM3BOJICTB, YKU3HEHHBIM IIMKJIOM MIPOIYKIIUU C UCIIOJIb30BAHUEM | OIBITA
aBTOMaTU3UpOBa HUHTCTPHUPOBAHHBIX IIPOIPaAMMHBIX CPCIACTB Oe3
HHOT'O peanbHOro MPOrpaMMHUPOBAaHUS
YIPaBJICHUS
JKU3HEHHBIM
LUKIIOM
MIPOJIYKIIUU U €€
KauyecTBOM;

IK-23 | cmocoBHOCTBIO 3HaTh: METOJIBI U CPEACTBA KOHTPOIISA Oran
BLIIONIHSTE KauecTBa MPOIYKIUHU, OPTaHU3ALUIO U TEXHOIOTUIO | GOPMHUPOBAHUS
paboTHI 10 CTaHJIaPTHU3AINH U CePTU(UKAIIIH TTPOTYKIUH, 3HaAHUHU
HaJIaJIKe, MpaBUJIa IPOBEICHUS] KOHTPOJIS, UCTIFITAHUH U
HACTPOIiKe, MPUEMKH MPOTYKIIUHU; TPUHIIUITBI KOHCTPYHUPOBAHUS
peryIHpoBKe, 1 QYHKIIMOHUPOBAHUS TEXHUYECKUX CPEIICTB
OIBITHORM ABTOMATHU3AIMH M YIIPABJICHHS
TIPOBEPKE, YMeThb: BBIOUPATh TEXHOIOTHH, Oran
periaMenTHOMy | MHCTPYMCHTAIIbHBIC CPEICTBA U CPEACTBA dbopMupoBaHUs
TEXHHYECKOMY, | BBIYUCIMTEIBHOM TEXHUKH [PH OPTaHU3ALMH yMEHUH
SKCILTYaTanuoH | IPOLECCOB MPOCKTUPOBAHHS CPE/ICTB H CHCTEM
HOMY ABTOMATHU3AIIMH; YKCIIEPUMEHTAIBHO OMPEIETATh
06CTyKHBaHHIO | XAPAKTCPHCTHKU H [TAPAMETPBI JJICKTPOHHBIX
oGopymoBaHusi, | IPUOOPOB; SKCIECPHUMCHTAIBHO OIPEACIISATH
CPEZCTB U XapaKTEPUCTUKHU U TTaPaMETPhI CUIIOBBIX
CHCTEM 3JIEKTPOHHBIX MPUOOPOB; BHIOUPATh pAIMOHATBHBIE
aBroMaru3auy, | TEXHOIOTHYIECKHE MPOLECCHI U3TOTOBICHHUS
KOHTPOIIL, MPOAYKIMH OTpaciu, d3¢h(HeKTuBHOE 000pYIOBaHUE;

JMATHOCTUKH, OTIPEIENATh TEXHOJIOTMYECKUE PEXXUMBI U TIOKA3aTETN
HMCIBITAHMI 1 KauecTBa (PyHKIIMOHUPOBAHUS 000pyI0BaHUS,
yIIpaBIICHHS, pacCUUTHIBATh OCHOBHBIE XaPAKTEPUCTUKHU U

cpecTB ONITUMAJIbHBIE PEKUMBI PAOOTHI; BHITIOIHATH aHATIU3
mporpaMMHOro | TeXHOJOTHYECKHX IPOLECCOB U 000PYI0BAHHUS KaK

00BEKTOB aBTOMATH3AIIMU U YIIPABICHUS;




ITanel

¢dopmupoBanu
Coaepixkanue " .
Kon KOMIIeTeH I Ui
KOMIIETEHIIM U
KoMIIeTe e Pe3yabTaTrsl 00yyeHust B Mporecce
HIMU OCBOCHHUS
KOMIIeTEeHI[MH)
oOpa3oBareJib
HOM
NPorpaMmbl
o0ecrnieueHus, Baagers:HaBbikamMu paOOTHI Ha Oran
cepTU(UKALMOH | KOHTPOJIbHO-U3MEPUTEILHOM U UCIIBITATEIbHOM dbopmupoBaHus
HBIM 000pyIOBaHUY; HABBIKAMH 00pabOTKH HAaBBIKOB U
HCIBITAaHUSAM 9KCIIEPUMEHTAIbHBIX JAHHBIX U OLIEHKU TOYHOCTHU MOJTy4eHUS
W31 ; (HeompeneNneHHOCTH ) U3MEPEHHH, UCTIBITAHUN U OIbITa
JIOCTOBEPHOCTH KOHTPOJISI; HABBIKAMU OLICHKH
roKa3aresnel HaJeKHOCTH U PEMOHTOIPUTOHOCTH
TEXHUYECKUX 3JIEMEHTOB U CUCTEM; OCHOBHBIMH
npuemamu npoektuposanus ACY TII or nonesoro
ypoBHs 10 ypoBHst ACYTII ¢ ucnonszoBanuem
HMHTErpUPOBAHHBIX TPOrPaMMHBIX CPEICTB 0e3
peaJIbHOr 0 IPOrpaMMHUPOBaHUS; METOJAMHU U
CpEACTBaMH 3KCIIEPUMEHTAILHOTO OIIPEIEICHHUS
CBOMCTB 3JIEKTPOHHBIX PUOOPOB U YCTPOUCTB;
METOAAMH U CPEJICTBAMH IKCIIEPUMEHTAIIBHOTO
OIPENIETICHUS CBOMCTB CHJIOBBIX 3JIEKTPOHHBIX
pUOOPOB U YCTPOICTB
IK-24 | criocoGHOCTBIO 3HATh: METOJIbI U CPEICTBA KOHTPOJIS Oran
BHIGHPATD Ka4yecTBa MPOIYKIINU, OPraHU3AIMIO U TEXHOJIOTHIO | (hopMUpoBaHUS
METOJIbI 1 CTaHJapTU3ALMH U CePTUPUKAIIIN TPOTYKIUH, 3HaHUU
cpencTBa MpaBUJIa IPOBEICHUS KOHTPOJISA, UCIIBITAHUN U
M3MepeHHsI MIPUEMKH MPOIYKIUU; IPUHLIUIIBI KOHCTPYHUPOBAaHUS
SKCIUTyaTauos | 4 (G YHKIIMOHUPOBAHUS TEXHUUECKUX CPE/ICTB
HBIX ABTOMATHU3ALMH U YIPABJICHHS
XapaKTEPHUCTHK yMeTb: BEIOMPATh TEXHOIOTHH, Oran
oGopynoBaHusi, | FHCTPYMCHTAIBHEIC CPEACTBA U CPEICTBA dbopmupoBaHus
CPE/CTB U BBIYMCIIUTEIIbHON TEXHUKU IIPU OPTaHU3aLUN yMEHUM
CHCTEM IIPOLIECCOB MTPOEKTUPOBAHUS CPEACTB U CUCTEM
aBTOMaTH3aluy, | ABTOMATU3AINH; SKCIIEPHUMEHTAILHO ONPEIEIIATh
KOHTPOJI, XapaKTEPUCTUKHU U TTaPAMETPHI JIEKTPOHHBIX
JIMATHOCTHKH, pUOOPOB; IKCIIEPUMEHTAIBHO ONPEACTATH
HCIBITAHUIH U XapaKTEPUCTUKH U MTapaMeTphl CUIOBBIX
yIIpaBJICHHS, 3JIEKTPOHHBIX MPUOOPOB; BHIOUPATH pPallMOHATILHBIE
HACTPOHKH H TEXHOJIOTMUECKUE TIPOLECCHI U3TOTOBJICHHUS
oGcmykuBanus: | TPOAYKIHH OTpaciu, 3 GeKTuBHOE 000py0BaHHE;
CHCTEMHOTO, OIPEIENATh TEXHOJIOIMYECKUE PEXKUMBI U IOKA3aTEIN
MHCTpYMeHTAIp | Ka9eCTBA (YHKIMOHUPOBAHNS 000PYIOBaHNS,
HOTO 1 paccuuThIBaTh OCHOBHbBIE XapaKTEPUCTUKU U
TIPHKJIAHOTO ONTUMAJIbHBIE PEKUMBI PAOOTHI; BHIMOIHATH AaHATIN3
mporpaMMHOro | TEXHOJOTHYECKHX IPOLECCOB U 000PYI0BAHMUS KaK

00bEKTOB aBTOMATH3aLIMU U YIPABJICHUS;




ITanel

¢dopmupoBanu
Copnep:xanue " .
Kon KOMITeTeHI Uil
KOMIIeTeHI UM
KoMIIeTe e Pe3yabTaTrsl 00yyeHust B Mporecce
HIUHA OCBOCHHUS
KOMIIeTEeHI[MH)
oOpa3oBareJib
HOM
NPorpaMmbl
obecrnieueHus BJIaJIeTh: HaBbIKaMH pa0dOThI Ha Oran
JAHHBIX CPE/ICTB | KOHTPOJIbHO-U3MEPUTEIBHOM U UCIBITATEIbHOM (dbopMupoBaHus
U CUCTEM; 000pyIOBaHUY; HABBIKAMH 00pa0OTKU HaBBIKOB U
9KCIIEPUMEHTAIbHBIX JAHHBIX U OLIEHKU TOYHOCTHU MOJTy4eHUS
(HeomnpeeneHHOCTH ) U3MEPEHUH, UCIIBITAaHUH 1 OIbITa
JIOCTOBEPHOCTH KOHTPOJISI; HABBIKAMU OLICHKH
roKa3aresnel HaJeKHOCTH U PEMOHTOIPUTOHOCTH
TEXHUYECKUX JIEMEHTOB U CUCTEM; OCHOBHBIMHU
npuemamu npoexktuposanus ACY TII or nonesoro
ypoBHs 10 ypoBHst ACYTII ¢ ucnonszoBanuem
HMHTETPUPOBAHHBIX TPOrPaMMHBIX CPEICTB 0€3
peaJIbHOr 0 IPOrpaMMHUPOBaHUS; METOJAMHU U
CpEACTBaMH 3KCIIEPUMEHTAILHOTO OIIPEIEICHHUS
CBOMCTB 3JIEKTPOHHBIX PUOOPOB U YCTPOUCTB;
METOIaMU U CPEJICTBAMU HKCIIEPUMEHTAIBHOIO
OIPENIETICHUS CBOMCTB CHJIOBBIX 3JIEKTPOHHBIX
pUOOPOB U YCTPOICTB
IK-34 | criocoGHOCTBIO 3HaTB: METOABI IPOEKTHO-KOHCTPYKTOPCKON | DTan
BHIGHPATD paboThI; MOAX0A K (GOPMUPOBAHUIO MHOMKECTBA dopmupoBanus
paLMOHaIbHble | PCIICHHIT IPOCKTHOM 3a/1a4M HA CTPYKTYPHOM H 3HaHUU
METOJIBI U KOHCTPYKTOPCKOM YpPOBHSIX; 00Iue TpeOoBaHUs K
cpencTsa aBTOMATHU3MPOBAHHBIM CCTEMaM IIPOEKTUPOBAHMS; -
Olpe/IeNeHHs o0J1acT MPUMEHEHHUS Pa3IMYHbIX COBPEMEHHBIX
SKCIUTyaTauos | MATEPHAIIOB U M3TOTOBJICHHS MPOXYKLIUH, HX
HEIX COCTaB, CTPYKTYpY, CBOICTBa, cr10c0o0bI 00paboTKY; -
XapaKTePHCTHK (hU3MUYECKYIO CYITHOCTD SIBJICHUM, TPOUCXOSAIINX B
oGopyaoBaHus, | MATEpHAJIaX B YCIOBUAX HPOM3BOJCTBA U
CpPEICTB 1 SKCIUTyaTallui U3AEIUH MO0 BO31EHCTBUEM BHEIIHUX
CHCTEM (akTopoB (HarpeBa, OXJIaXKJICHUs, 1aBICHUA), UX
aBTOMATH3aIMy | BIMAHHUE HA CTPYKTYPY, & CTPYKTYPhI — HA CBOMCTBA
U UX COBPEMEHHBIX METAJUIMUECKUX U HEMETAININYECKUX
TeXHHYECKOro MaTepuaioB; OpraHU3alUI0 U TEXHUYECKYIO 0a3y
OCHAICHUS METPOJIOrMYECKOro 00eCeueH s PeapUsATHS,

IIpaBUJIa IPOBEACHUS METPOJIIOTMUECKOM dKCIIEPTU3HI,
METOJIa U CPECTBA OBEPKU (KAIMOPOBKU) CPEICTB
U3MEPEHU, METOAMKHU BBITIOJHEHUSI U3MEPEHUI;
TEXHOJIOTMUECKUE TIPOLIECCHI OTPACIIU:
KJ1accu(pUKaINio, OCHOBHOE 000PYy0BaHUE U
anmnapaThl, IPUHIMIIB GYHKIIMOHUPOBAHUS,
TEXHOJIOTMYECKUE PEKUMBI U TTOKA3aTeNId KauyecTBa
(yHKIMOHUPOBAHUS, METOJIbI PacieTa OCHOBHBIX
XapaKTCPUCTUK, OITUMAJIBHBIX PEXKNUMOB pa6OTLI; -
METO/Ibl aHAJIM3a TEXHOJIOTHYECKUX MPOLIECCOB U
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000pyIOBaHUS JJIs UX PealTU3allid, Kak 00bEKTOB
ABTOMATH3AIIUU U YIIPABJICHUS; TEXHOJIOTMYCCKHE
MIPOIIECCHI OTPACiH: KiIacCH(PHUKAILINIO0, OCHOBHOE
000py1I0BaHUE U aIlaparhl, IPUHIUIIBI

(G yHKIIMOHUPOBAHUS, TEXHOJIOTHYECKUE PEKUMBI U
MOKa3aTeIy KayecTBa ()yHKIIMOHUPOBAHUS, METO/IbI
pacucTa OCHOBHBIX XapaKTCPHUCTUK, OIITUMAJIBHBIX
pPEXKUMOB PabOTHI,

YMeTh: BBIOUPATh pallMOHANILHEIE
TEXHOJIOTHYECKUE TIPOIECCHI U3TOTOBJICHHUS
MPOIYKIIUK OTpaciu, 3pPpeKTuBHOE 000pyI0BaHNUE; -
OTPENETATh TEXHOIOTHUYECKHUE PEXKUMBI U TIOKa3aTeNln
KauecTBa (PYHKIIMOHUPOBAHUS 000pYIOBaHUS,
paccYUTHIBATh OCHOBHBIE XapaKTEPUCTHKHU H
ONTUMAJIbHBIE PEIKUMBI PAOOTHI;

Oran
bopmupoBaHus
YMEHHI

Bnajners: HaBbIKaMu BEIOOpA 000PYIOBAHUS
ISl peaTM3allii TEXHOIOTHUECKHX MPOLIECCOB
W3TOTOBJICHUS MTPOAYKIIUH; HaBbIKAMU aHAIN3a
TEXHOJIOTMYECKUX MPOLIECCOB, KaKk 00BbEKTa
yIpaBJICHHS ¥ BEIOOpa (PYHKITMOHAIBHBIX CXEM UX
aBTOMATH3allM1; HABBIKAMH OIIEHKH ITOKa3aTeleit
HA/IKHOCTH U PEMOHTONPHUTOTHOCTH TEXHUYECKUX
3JIEMEHTOB M CHCTEM; HaBBIKAMH PaOOTHI C
MPOrpaMMHOM CUCTEMOM 11 MaTeMaTHYECKOro U
MMHUTALMOHHOTO MOJEIINPOBAHMS; HABBIKAMHU
MPUMEHEHHS JIEMEHTOB aHAJIM3a ATAIIOB )KU3HEHHOT'O
IUKJIA IPOAYKIIMU M YIIPABJICHUS! HMHU; HaBBIKAMH
WCIIOJIb30BaHMUSI OCHOBHBIX HHCTPYMEHTOB
yIIpaBIICHHUS KAYECTBOM H €r0 aBTOMATH3aINH;
HaBBIKaMH{ BBITIOJTHEHHSI PACcYe€TOB M 000CHOBAaHHM
npu BbIOOpe (hOpM M METOI0B OpraHU3aLUU
MIPOM3BOJICTBA, BHITOIHEHMS IJTAHOBBIX PAcUYeTOB,
OpraHM3aIMH YIIPABJICHUS; HABBIKAMH HaJIa/IKH,
HACTPOMKH, PETyJIMPOBKU, OOCITYKUBAHUIO
TEXHUYECKUX CPEJICTB M CHCTEM YIPABJICHHUS;

Oran
dbopMUpOBaHUS
HABBIKOB U
MONTyYeHUS
OITbITa

[1K-35

CIIOCOOHOCTBIO
COCTaBJIATh
TEXHUYECKYIO
JOKYMEHTAIIHIO
Ha
npuoOpeTeHue

3HATh: METOJBI U CPEICTBA KOHTPOJIA
KauecTBa NMPOIYKIUHU, OPraHU3ALNIO0 U TEXHOJIOTHIO
CTaHJapTU3ALMH U CePTUPUKAIIIN POTYKIUH,
IIpaBUJIa IPOBEJCHMS KOHTPOJIS, UCIIBITAHUN U
MIPUEMKH MPOAYKLMH; IPUHLIUIIBI KOHCTPYUPOBAHHUS
1 (YHKIIMOHUPOBAHUS TEXHUUECKUX CPE/ICTB
AaBTOMATU3ALMH U YIIPABJICHHUS

OTtan
dbopmupoBaHuUs
3HaHUI
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HOBOT'O yMeTb: BbIOUpaTh TEXHOJIOTUH, Oran
000pynOBaHUs, | UHCTPYMEHTAJbHBIE CPEICTBA U CPEICTBA dbopmupoBaHus
CPEICTB U BBIYMCIUTEIBHON TEXHUKHU IIPHU OpraHU3auu yMEHUM
CUCTEM IIPOLIECCOB MTPOEKTUPOBAHUS CPEACTB U CUCTEM
aBTOMATHU3allMK, | aBTOMATU3ALMH; SKCIEPUMEHTAIBHO ONPENEIATh
ux XapaKTEPUCTUKHU U TTaPAMETPbI JIEKTPOHHBIX
TEXHUYECKOT 0 MPUOOPOB; IKCIEPUMEHTAIBHO ONPENETATh
OCHAILICHMS, XapaKTEPUCTUKHU U TapaMETPhI CUIIOBBIX
3aracHbIX ANEKTPOHHBIX MPUOOPOB; BHIOMPATH pallMOHATLHBIC
qacrTei; TEXHOJIOTMUECKUE TPOLECCHl U3TOTOBICHHUS
OCYIIECTBIISITh MPOYKITUU OTpaciu, 3¢ PeKTuBHOE 000pyI0BaHUE;
0TI OTOBKY OIIPENENATh TEXHOIOITMUECKHUE PEXKUMBI U TIOKa3aTeNn
TEXHUUYECKUX KadecTBa QyHKIMOHUPOBAHUS 000PYIOBaHHUS,
CPEICTB K paccuuThIBaTh OCHOBHbBIE XapaKTEPUCTUKU U
PEMOHTY; ONTUMAJIbHBIE PEKUMBI PAOOTHI; BHIMOIHATH AaHATIN3
TEXHOJIOTHUECKUX MPOIIECCOB U 000PYIOBAHUS KaK
00bEKTOB aBTOMATH3aLIMU U YIIPABJICHHUS;
BJIa/IeTh: HaBbIKaMHU 0()OpMIIEHUS IPOSKTHOM | DTan
Y KOHCTPYKTOPCKOM JOKYMEHTAIH B COOTBETCTBUU C | (hopMUpOBaHUS
TpeOoBaHUsAMHU EnuHON cUCTEMbl KOHCTPYKTOPCKOM | HABBIKOB U
JOKYMEHTAIIMH;HaBbIKaMH pabOThI Ha MOJIYYEeHHS
KOHTPOJIbHO-U3MEPUTETILHOM U UCIIBITATEIbHOM OIbITa
000pyI0BaHWH; HaBBIKAMH 00PabOTKH
3KCIEPUMEHTAIIbHBIX TAHHBIX U OLIEHKA TOYHOCTHU
(HeonpeneNeHHOCTH ) U3MEPEHUH, UCIIBITAHUN U
JIOCTOBEPHOCTH KOHTPOJISI; HABBIKAMU OLIEHKHU
MOKa3aTesIed HaIeXKHOCTH U PEMOHTOIIPUTOJHOCTH
TEXHUUYECKUX JIEMEHTOB U CUCTEM;

IK-37 | cmoco6HOCTBIO 3HaTh: METOABI U CPEICTBA KOHTPOJIS Ortan
Y4aCTBOBATD B KayecTBa MPOIYKIUHU, OPTaHU3ALUI0 U TEXHOIOTUIO | GOPMHUPOBAHUS
paboTax 1o CTaHJIAPTU3AINH U CePTHPUKAIIUU TPOITYKIUH, 3HaAHUU
IpUEMKE U MIpaBUJIa IPOBEJCHUS KOHTPOJIS!, UCTIBITAHUM U
BHEJPCHUIO B MIPUEMKH NPOAYKIIMH; IPUHIUIIBI KOHCTPYUPOBAHUS
IIPOM3BOCTBO 1 GYHKIMOHUPOBAHUS TEXHUYECKUX CPENICTB
CPEICTB AaBTOMATHU3ALIMH U YIIPABJICHHUS
CHCTEM YMeTb: BEIOUpATh TEXHOJIOTHH, OTtan
aBTOMATH3aluy | MHCTPYMEHTAJIbHBIE CPENCTBA M CPENCTBA dopmupoBaHus
1 UX BBIYMCIUTENbHON TEXHUKHU IPU OpraHU3aIuu YMEHHH
TeXHUYECKOro MIPOLIECCOB MMPOEKTUPOBAHUS CPELICTB U CUCTEM
OCHAIIEHUS. aBTOMATU3ALMH; SKCIIEPUMEHTAILHO ONPEIENIATh

XapPaAKTCPUCTUKHU U MMAPAMCETPLI 3JICKTPOHHBIX
HpI/I60pOB; OKCIICPUMCHTAJIbHO OIIPCACIIATD
XAPAKTCPUCTUKHU M IAPaAMECTPhI CHJIOBBIX
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3JIEKTPOHHBIX IPUOOPOB; BHIOUPATh pallMOHATILHBIE
TEXHOJIOTMYECKUE TIPOLECCHI U3TOTOBJICHHUS
MPOAYKIMH OTpaciu, 3¢ (HeKTuBHOE 000pyIOBaAHUE;
OIpENENATh TEXHOIOTMUECKHE PEXKUMbI U TIOKa3aTenu
KadyecTBa (PyHKLMOHUPOBAHUS 000pYI0BaHMUS,
paccuuThIBaTh OCHOBHBIE XaPAKTEPUCTUKU U
OINTUMAJIbHBIE PEKUMBI PAOOTHI; BHIMOIHATH AHATIU3
TEXHOJIOTMUYECKUX MPOLIECCOB U 000PYIOBAHUS KaK
00BEKTOB aBTOMATU3ALIMHU U YIIPABJICHUS;
Baanernb: HaBbIKaMu pabOTHI HA Oran
KOHTPOJIBHO-U3MEPUTEILHOM U UCIIBITATEIBHOM (dbopMupoBaHus
000py0BaHUM; HaBbIKAMU 00pabOTKU HaBBIKOB U
9KCIIEPUMEHTAIbHBIX JAHHBIX U OLIECHKU TOYHOCTHU HOJTyYeHUS
(HEeoTpeeIeHHOCTH ) U3BMEPEHUM, NCTIBITAHUN U OTbITa
JIOCTOBEPHOCTH KOHTPOJISI; HABBIKAMM OLICHKH
MoKa3aresen HaJeKHOCTH U PEMOHTOIIPUTOHOCTH
TEXHUYECKUX JICMEHTOB U CUCTEM; OCHOBHBIMH
npuemamu npoektuposanus ACY TII or nonesoro
ypoBHs 10 ypoBHs ACYTII ¢ ucnonp3oBanuem
HMHTErpPUPOBAHHBIX IPOrPaMMHBIX CPEICTB 0€3
peaIbHOr 0 MPOrpaMMHUPOBaHUS; METOJAMHU U
CpEACTBaMH 3KCIIEPUMEHTAILHOTO OIIPEIEICHHUS
CBOMCTB 3JIEKTPOHHBIX MPUOOPOB U YCTPOUCTB;
METOJaMH U CPEACTBAMHU IKCIIEPUMEHTAIBHOIO
OIPENIETICHUS CBOMCTB CHJIOBBIX JIEKTPOHHBIX
IpHUOOPOB U YCTPOICTB
OIIK-4 | criocoBHOCTEIO 3HaTh: 5KOHOMHKO-MATEMaTUYECKHE METOABI | JTan
Y4aCTBOBATD B 1 KOMIIbIOTEPHBIE CPEACTBA IIPU BBINOJIHEHUN dbopmupoBaHus
paspaboTKe TEXHUKO-DPKOHOMUYECKUX Pacu€ToB U B MpoLIEcCce 3HaHUHU
060BIIEHHBIX YIIPaBJICHMS; METOBI aHAJIN3a TEXHOIOTMYECKUX
BapUAHTOB MIPOIIECCOB U 00OPYIOBAHUS JUIS UX PEaTU3aIMH KaK
pelieHus 00BbEKTOB aBTOMATH3allUU U YIIPABIICHUS; CTPYKTYPbI
po6IeM, 1 GYHKIMU aBTOMAaTU3UPOBAHHBIX CUCTEM
CBS3aHHELIX C YIPABJIEHMS; 3a/1a4U U aJITOPUTMBI:
aBTOMaTH3aiue | UCHTPAIM30BaHHON 00pabOTKH HH(OpMALUH B
i mpou3BojCcTB, | ABTOMATH3HPOBAHHOM CHCTEME YHPABJICHHS
BEIOOpE Ha TexHonorndeckumu npoueccamu (ACYTII) orpaciu:
OCHOBE aHanu3a | ONTUMAIbHOIO YIPABICHUS TEXHOIOrMYECKUMU
BAPHAHTOB poueccamu ¢ momouipro 9BM; cTpyKTypsl 1
onTuMaisgoro | @YHKIUHM aBTOMAaTU3UPOBAHHBIX CHCTEM YIIPABICHHUS
POrHO3MpoBaH | CIOCOOBI aHATH3a TEXHHYCCKON 9P HEKTHBHOCTH

U4 II0CIEeACTBUMI

ABTOMATU3HUPOBAHHBIX CUCTEM; MCTPOJIOTHYCCKUEC
IIPUHIOMIIBI ¥ BJIAJICTh HABbIKAMU H3MepeHHI>i C
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U ApYTUX JOKYMEHTOB; HaBbIKAMM aHAJIN3a
TEXHOJOIMUYECKUX IPOLIECCOB, KAK 00BEKTa
yTpaBJIeHUs U BbIOOpa (PYHKIIMOHAIBHBIX CXEM UX
aBTOMATU3ALMK; HABBIKAMU HCITOJIb30BaHUS
OCHOBHBIX HTHCTPYMEHTOB YIIPaBJICHUS KAYE€CTBOM U
€ro aBTOMaTu3aluu
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pelIeHUS; TTOMOIIBIO KOHTPOIBHO-U3MEPUTEIHHBIX TTPHOOPOB.
YMeTh: BBIOUPATh pallMOHANILHEIE Oran
TEXHOJIOTMUECKHE MPOIECCHl U3TOTOBJICHUS dbopMupoBaHus
MPOIYKIIUK OTpaciiu, 3¢ PeKTuBHOE 000pyI0BaHUE; | YMEHHM
npoBoauTh aHanu3 CAY, olleHUBaTh CTATUCTHYECKUE
Y TUHAMUYECKUE XapaKTEPUCTUKHU; PACCUUTHIBATD
OCHOBHBIE KauecTBeHHBIE IToka3zarean CAY,
BBINIOJIHATH aHAJIN3 €€ YCTOWUMBOCTH, CUHTE3
peryssiTopa.
Buagerh: HaBbIKAMU TPOEKTUPOBAHUS OTtan
TUIOBBIX TEXHOJOTMYECKHUX MPOLIECCOB dbopmupoBaHuUs
W3TOTOBJICHUS MPOAYKIIUHU; HABBIKAMH pa0OTHI Ha HAaBBIKOB U
KOMIIBIOTEPHOM TEXHUKE ¢ TpadUUeCKUMH MaKeTaMH | TOJTy4YeHUS
JUIS TIONTYY€HHUS KOHCTPYKTOPCKUX, TEXHOJIOTHYECKUX | OMBITa

5.3. Onucanue nokasaresneil 1 KpUTepHeB OLeHUBAHNS KOMIIETEHIIMI HA PA3JIMYHBIX 3TANaxX MX

(opMupoBaHusl, ONMCAHUE HIKAJ OLleHUBAHUSA

Kon JTansl IToka3aTean Kpurtepun u mkaJjbl OleHUBAHUS
KoMmneT | popMupOBaAHUSA OLlEeHUBAHMS
eHIUN KOMITETEeHIIM I KOMIIETEHIIMH
[IK-1, 2, | Oran Teopernueckuii | 1) oOyuaromuiics TIyOOKO U TPOYHO OCBOMIT
4,7,8,9, | popmupoBaHus OJIOK BOIIPOCOB. | MIPOrPaMMHBIN MaTepHal, HCUEpPIIbIBAIOLIIE,
15, 16, | 3HaHwuii. MOCIIeIOBATENIHHO, TPAMOTHO M JIOTHYECKH
5,17, VYpoBeHb CTPOMHO €ro U3J1araeT, TECHO YBSA3bIBAET C
20, 21, OCBOEHHUSA 3a/1ayaMu U OyJIyIIen NesaTeTbHOCThIO, He
23, 24, MPOrPAaMMHOTO | 3aTPYAHSIETCSI C OTBETOM IIPH BUIOM3MEHCHUH
34, 35, Marepuana, 3a/laHusl, YMEET CAaMOCTOATEIHHO 00001IaTh 1
37, JIOTHKA U u3JaraTh MaTepual, He Jomyckas omrook — 9-10
OIIK-4; IPaMOTHOCTh 0asoB;
M3JI0)KEHHS, 2) 00yJaromuics TBEP,I0 3HAET IPOrPAMMHBIH




yMEHUE MaTepuall, TpPaMOTHO | T10 CYIIIECTBY M3JIaraet
CaMOCTOSITENILHO | €r0, He JAOMYyCKas CYIIECTBEHHBIX HETOUHOCTE! B
00001maTh 1 OTBETE Ha BOINPOC, MOYKET MPABUIILHO IPUMEHSITh
u3JiaraTh TEOPETUUECKHE TMOJIOKEHUsI -7-8 OasioB;
Marepuan 3) oOyuaromuiicsi OCBOHMJI OCHOBHOM MaTepua, HO
HE 3HAeT OTICNIbHBIX JIeTalleld, JOIyCKaeT
HETOYHOCTH, HEI0CTATOYHO IIPaBHIIbHBIC
(GhOpMYITHPOBKH, HAPYIIAET IMOCIIEI0BATEILHOCTh
B M3JIOKEHUU MPOrpaMMHOr0 marepuana - 5-6
0aJioB;
4) oOydJaromuiics He 3HACT 3HAYUTEIHHOW YacTh
POrpaMMHOTO Marepuana, JIOMYCKaeT
cymiecTBeHHbICe omuOku -0-4 Oarmna.
Ot 0 1o 10 6a10B
TIK-1, 2, | Dran Ananutrueckoe | 1) cBOOOAHO crpaBisieTCs ¢ 3ala4aMu U
4,7,8,9, | bopmupoBanus 3aaHue (3a/1a49u, | MPAKTHICCKUMHU 3aTaHUSIMH, TIPABIIIEHO
15,16, | ymeHwuii. CUTYaIlMOHHBIE | 0OOCHOBBIBAET MPHUHSATHIC PEIICHHUS, 3aaHIE
5,17, 3aJaHus, KEChI, | BHIIOJHEHO BEPHO, JAHbI SICHBIC AaHATUTHYECKHE
20, 21, poOJIEMHBIE BBIBOJIBI K PEIICHUIO 3a/1aHUsI, TOJKPEIJICHHBIC
23, 24, CUTYyallMH U T.11.) | Teopueh - 9-10 Gamos;
34, 35, 2) BnajieeT HEOOXOAUMBIMU YMEHUSIMHU U
37, [TpakTHdeckoe | HaBBIKAMU MPH BBITOJHEHUU MPAKTUYECKUX
OIIK-4; TIPUMEHEHNE 3a/IaHUH, 3aJTaHUE BHIMIOJITHEHO BEPHO, OTMEYAETCSA
TEOPETHUYECKUX | XOpOIIee pa3BUTHE ApTyMEHTa, OTHAKO OTMEUEHBI
MTOJIOKEHU I MOTPEITHOCTH B OTBETE, CKOPPEKTHUPOBAHHBIE ITPU
MPUMEHUTETBFHO | coOece0BaHuu - /-8 OaJIoB;
K 3) UCTBITHIBACT 3aTPYTHEHUS B BHIMOJIHEHUN
npo)eCCUOHANBH | MPAKTUYECKUX 3aJJaHUH, 3a/1aHNE BHITIOTHEHO C
BIM 3aj1a4aM, OITUOKaMH, OTCYTCTBYIOT JIOTHYECKUE BBIBOJIBI U
000CHOBaHUE 3aKJIFOYCHUS K PEIICHUIOS-6 0alioB;
TPUHSITHIX 4) mpakTUYECKHE 3a/IaHus, 33129l BBITIOIHSET C
perreHui OOJIBIIMMU 3aTPYIHCHUSMH WM 33J]aHKC HE
BBIINOJIHEHO BOOOIIlE, MM 3aJaHKie BBIITOJIHEHO HE
10 KOHIIA, HET YETKHUX BBIBOJOB U 3aK/IFOUEHHH I10
PEIICHUIO 3a/IaHUs, C/IeTIaHbl HEBEPHBIE BBIBO,IBI
o perieHuto 3aaanus - 0-4 6amios.
Ot 0 g0 10 6a10B
IIK-1, 2, | Dran Ananmutudeckoe | 1) cBOOOIHO CripaBisieTcs ¢ 3a1layaMu U
4,7,8,9, | bopmupoBaHus 3a/laHue (3a/1auy, | MPAKTUYECKUMH 3aJaHUSIMU, TTPaBUILHO
15, 16, | HaBBIKOB U CUTYAaIlMOHHBIE | 0OOCHOBBIBAET MPUHSITHIE PEIICHUS, 3aJaHHE
5,17, MOJTYYEHHUS 3a/1aHus, KEIChI, | BBITOJIHEHO BEPHO, TaHBI SICHBIE aHATUTUYECKUE
20, 21, | omsITa. poOIeMHBIE BBIBOJIBI K PEIICHUIO 3a/IaHUSI, TIOJKPEIIJICHHBIC
23, 24, CUTyaIluu U T.1.) | Teopueit - 9-10 Ganos;
34, 35, 2) BnajieeT HEOOXOAMMBIMU YMEHUSIMHU U
37, Pemmenne HaBBIKAMH TIPY BBHITTOJIHEHUH MPAKTHIECKIX
OIIK-4; MPAKTUYECKUX | 3aJaHHi, 3aJaHIe BBITIOJTHEHO BEPHO, OTMEUYACTCS
3aJlaHu# ¥ 3a/1a4, | XOpOIllee Pa3BUTHE APTYMEHTA, OTHAKO OTMEUCHBI
BJIaJICHHE MOTPEITHOCTH B OTBETE, CKOPPEKTHPOBAHHBIE ITPU

HaBBIKAMU U
YMEHUSIMH IIpU
BBITTOJIHCHU U
IPAKTUYECKUX

cobecenoBaHMU -7-8 OaJIOB;

3) UCTIBITBIBACT 3aTPYTHEHUS B BHIMIOJHCHUN
MPAKTHYCCKUX 3aTaHUM, 33]JAHUE BBITTOJTHEHO C
OITMOKAMH, OTCYTCTBYIOT JIOTHYSCKUE BBIBOJIBI U




3aJaHMi, 3aKJTFOYCHUS K PEIICHHI0S-6 0aioB;
CaMOCTOSITENILHO | 4) MPAaKTUYECKUE 3aaHus, 3a/1a4H BBITIOJIHSCT C

CThb, YMGHI/IG 60J'IBH_II/IMI/I 3any,Z[HeHI/IHMI/I HWJIK 3a1aHUC HE

0000maTe u BBIITOJIHEHO BOOOIIE, MIIM 3aJlaHUE BBITOJHEHO HE
n3jIaraTh JIO KOHI[A, HET YETKUX BBIBOJIOB U 3aKJIFOUYEHHI 110
MaTepI/IaH. peI_HeHI/HO 3aJaHusd, CACIIaHbI HeBeprIe BBIBOIbI

10 pelIeHuto 3aaanus - 0-4 6amios.

Ot 0 10 10 6a110B

5.4. TunoBble KOHTPOJIbHBbIE 3aJaHUSI WJIM HHbIE MAaTePHAJIbI, He00X0AMMBbIE /ISl OLCHKHU 3HAHUI,
YMeHHil, HABBIKOB M (MJIM) ONBITA JeATEJbHOCTH, XapAKTePU3YHIIUX 3Tanbl (POPMHPOBAHUS

KOMIIeTEeHI[Hi1 B Mpolecce 0CBOeHHUs 00pa30BaTeIbHOIl NPOrpaMMbl

IIpuMepHbIe BONPOCHI VIS POBEACHUS NMPOMEKVTOYHON ATTECTAIINY 00YVIAIONINXCH 11O

VUYEOHOM TUCIHILINHE

Teopernueckuii 6JI0K BOIPOCOB:

Bonpochl 1151 MOATOTOBKYU K IK3aMeHY

1.

wn

R©O©oo~N O~

0.
. Anieprioinueckoe 3BeHO | mopsijika
12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

CrpykrypHble cxembl CAY

[Tpumepsr CAY

Matemaruueckue onucanue CAY (MHorokaHnanbHble cucTeMbl, onucanne CAY B
rapameTpax COCTOSTHHS)

CocraBiieHne MaTeMaTHYeCKOM MOETN

[TepenaTounsie GyHKIIUU

Bpemennsbie xapakTepucTuku. CBs3b MEX]Ty HUMH

MopnenpHble XapaKTepUCTUKU

TunoBble TMHAMUYECKHE 3BEHbS. Y CUIIUTEIBHOE 3B€HO, €ro Xapakrepuctuku. [Ipumep
Wneansuo-mud dhepeHnupyroiiee 3BeHO.

W neanbHO-UHTErpUPYIOIIEE 3BEHO

®opcupyromiee 38eH0 | mopsnka

(KonebarenbHoe 38eH0) 3BeHbs Il mopska

CrniocoObl COeIMHEHNS 3BEHBEB

[TpeoOpa3oBaHue CTPYKTYPHBIX CXEM

[lepenarounbie PyHKINU 3aMKHYTBIX CHCTEM

Haxoxnenne ommbok

[TocTpoenue norapuMUIECKUX XapakTePUCTUK Pa3OMKHYTBIX CUCTEM.
IToctpoenne AD®X pa3oMKHYTBIX CHCTEM

VY cToiunBOCTh TUHEHHBIX cucTeM. HeoOXoaumMoe u ToCTaTOuYHOE YCIOBUE YCTOWIMBOCTH.
Anrebpanyeckue KpUTEpUU YCTOMYMBOCTH

Cyxnienue 00 yCTOWYMBOCTH TI0 MEPEXOHOMY MPOIIECCY.
HaxoxneHne KpuTUYECKUX I1apaMeTPOB CUCTEMBbI

YacTOoTHBIN KpUTEpUN YyCTOMYMBOCTH MuxaiioBa

YacrorHbIl KpuTepuii ycrounBoctu HalikBucra

Jlorapudmuueckuit kputepuit ycroitunBoctu HaiikBucra

[TpuHiMn aprymenra

3amachel yCTOWYMBOCTH

Brinenenne obacteil yCTOMUUBOCTH

KauecTBo mponeccoB peryiaupoBaHus B yCTaHOBUBIIEMCS PEKUME
KauectBo B nepexonnom npouecce. IIpsimble mokazarenu



32. KopHeBbie oKa3arenu

33. HacToTHbIE ITOKA3aTEIN

34. nTerpanbHble MOKa3aTenu

35. YyunieHne KauyecTBa B YCTAHOBICHHOM PEXKUME
36. YyulieHrue KauyecTBa B IIEPEXOHOM IIPOIecce
37. 3aKOHBI peryaupOBaHUs

38. Cunres CAP meromom JTAUX

39. Cunre3 CAP MomensHBIM METOIOMS

5. Memoouueckue mamepuainsi, onpeoenaouiue nPouedypsvl OUeHUGAHUA 3HAHUT, YMEHUIL,
Ha6bIKO8 U (unu) onvima OeAmMeIbHOCHU, XAPAKMEPUSYIOWUX IMansvl  GHopmMuposanus
KomnemeHuui

OTtBeTsl OOydarolierocs Ha 3a4veTe € OLEHKO#N OIICHMBAIOTCS KaXKIbIM I1€1aroru4ecKuM
pabotHukoMm no 20-0a/UIbHOM IIKaJde, a UTOroBas OLIEHKA MO Y4eOHOH AMCIUIUIMHE B IEJIOM IO
nATHOAJILHOM CHCTEeMe BBICTABIISICTCS B COOTBETCTBUHM ¢ IlomokeHmeM o OaibHO-PEHTHHTOBOM
CUCTEME OICHKM YCIIEBAEMOCTH CTYyAEGHTOB B PoccuilckoM rocynapcTBEHHOM —COLIMAIbHOM
yHUBepcUTeTe, yTBepkAeHHOM npukazom PI'CY ot 25.04.2016r. Ne 707 (B pen. npukasa ot 27.05.2016
Ne 935).

KpuTepun ouieHKH 0TBETa HA BONPOCHI 3a4eTa ¢ OLEHKOIi:

17-20 ©OamnoB — oOydwaromuiics TrIyOOKO M MPOYHO OCBOMJI IPOrPaMMHBIM MaTepuail,
MCUEPIIBIBAOIIIE, ITOCIIEIOBATEIHHO, TPAMOTHO U JIOTHYECKH CTPOMHO €To U3J1araet, TECHO YBS3bIBAET C
3ajauaMyu U Oynyieil 1edaTenbHOCThIO0, HE 3aTPYAHSETCSl ¢ OTBETOM IPHU BHIOM3MEHEHUU 3aJaHMUs,
CBOOOJHO CIHpaBiISeTCs C 3ajJayaMd M MNPAKTUYECKHMMU 3aJaHUSMH, IPaBHWIBHO OOOCHOBBIBAET
NPUHSATHIC PEIICHUS, YMEET CAaMOCTOSTEIBHO 0000IaTh M U3JIaraTh MaTepuall, He JOMyCKas OMINOOK;

14-16 OGamioB — oOydYaromuics TBEPJAO 3HAET MPOrPaMMHBIN MaTepuan, TPaMOTHO H IO
CYIIECTBY HW3JIaraeT €ro, He JOMYyCKas CYIIECTBEHHBIX HETOUYHOCTEH B OTBETE HAa BOIMPOC, MOMKET
MPABUIILHO MPUMEHSATH TEOPETHUECKHE MOJIOKEHHS U BiIaJeeT HEOOXOJUMbIMA YMEHUSMH U HaBBIKAMHU
MIPH BBITIOJIHEHUH MTPAKTHYECKHUX 3a/IaHHH;

10-14 GannoB — 00y4arOImUKCsS OCBOUII OCHOBHOM MaTepual, HO HEe 3HAET OTAENbHBIX JIeTaleH,
JIONYCKaeT HETOYHOCTH, HEJIOCTATOYHO MPaBUIIbHBIE (HOPMYITUPOBKH, HAPYIIAET ITOCIEA0BATEILHOCTD B
W3JI0KEHUU TPOTPaMMHOTO MaTephalia W UCTBITHIBACT 3aTPYIHEHHS] B BBITOJHEHHH MPAKTUYECKUX
3aJIaHuM;

0-10 OamnoB — oOyd4aroIIMiCsi HE 3HAET 3HAUUTENILHOW YacTH MPOrpaMMHOI0 Marepuana,
JIONYCKAeT CYIIECTBEHHBIE OMMOKH, C OONBIINMH 3aTPYJHEHUSMH BBITOTHIECT TPAKTUYCCKHIE 3aJaHHS,
3a/1auH.

OTBeTbl 00yUaroIerocss Ha IK3aMeHe OLICHUBAIOTCS KaXKIbIM Iearoru4ecKuM pabOTHUKOM I10
30-0aIbHOM 1IKAJIe, a UTOrOBas OIEHKA 10 y4eOHOM IUCIUILIMHE B ICJIOM 110 NMSATHOANILHOIM
cucTeMe BBICTABIsIETCS B COOTBeTCTBUU ¢ llonmoskeHneM o OalsibHO-PEHTHHIOBOM CHCTEME OLIEHKU
YCIIEBA€MOCTH CTYJICHTOB B MOCKOBCKOM I'OCYAapCTBEHHOM YHUBEPCUTETE TEXHOJIOTUI U yIIpaBJICHUS
or 25.12.2014 r.

6. IlepeyeHb OCHOBHOM M JONOJTHUTEJBHOH YUeOHON JTUTEPATYPHI AJ1 0CBOEHUS YUeOHOi
AUCHUILTUHBI

6.1. OcHoBHas UTEpaTypa
1. 306uH, A. B. UccrnenoBanue cucteMbl aBTOMaTHYECKOT'O yIIpaBieHus: MeTos. ykasanus / E. H.
MuxaiinoBa, A. B. 306un .— OpenOypr: OI'Y, 2012. Pexxum goctyna: ¢ Jir000H aBTOPU3UPOBAHHOM
touku pocryna. URL: https://rucont.ru/efd/202408



2. [Moiiko, B. II. ABTOMaTHYECKOE peryIMpoBaHuE B AJIEKTPUUECKUX CUCTEeMaX: yueOHoe mocodue
/ B. I1. lloitko — HoBocubupck: U3a-so HI'TY, 2012. Pexum qocryna: ¢ mo00H aBTOPU3UPOBAHHOMN
touku pocrymna. URL: https://rucont.ru/efd/205848

3. TsoxeB, AWM. Teopust aBTromarmdeckoro ympasieHus: ydeOnuk / AWM. TsokeB. — Camapa:
M3p-o TII'YTHU, 2016. Pexxum pocryma: ¢ nr000i aBTOpU3MpPOBaHHOM Touku goctyma. URL:
https://rucont.ru/efd/565137

6.2. JlomostHUTEIbHAS JTUTEPATYypa

1. CyxaHnoB, B.A. ABTomaTMueckoe ¥ aBTOMAaTU3UPOBAHHOE yIpPaBJIECHHE Ha OCHOBE
nporpaMMHo—TexHudeckoro komiviekca KOHTAP: meron. ykasaHus K BBINOJHEHMIO JIal.-TIPAKT.
pabor mo mucturuiiHaM «Ympapisomue OBM U KOMIUIEKCH», «YTIpaBlieHHE TEXHUYCCKHUMHU
cuctemamn» / B.A. CyxanoB. — M.: U3n-Bo MI'TY um. H.D. baymana, 2012. Pexxum noctymna: ¢ mo6oi
aBTOpU3MpoBaHHON ToukH noctyna. URL: https://rucont.ru/efd/287685

2. 2. lTangpos b.B., YynakoB A.Jl. Texuuueckue cpeacTBa aBToMaTH3anuu, akajaemus, 2010.

3. 3. Kauanosckuii, FO.I1. OcHOBHBIE TEXHUYECKHUE, IPOrPAMMHBIEC U OPTaHU3ALIMOHHBIE MEPbI
3aMThl MH(GOpMaMK MpH paboTe ¢ KOMIBIOTEPHBIMU CUCTEMAaMU: METO/. YKa3aHUs K J1a0. paboTe 1o
kypcy «Mudpopmaruka» / A.C. Ilupokos, FO.I1. KawanoBckuii. — Jlunenk: JII'TY, 2014. Pexum
JocTyna: ¢ iro0oit apTopusnpoBanHoi Touku poctymna. URL: https://rucont.ru/efd/302199

4, 4. Kamumuckuit M.JI. Kamuuckwmii B.M., MoHTa)x NpuOOpPOB M CHCTEM aBTOMAaTH3AIlUH,
BoICHI.INK., M., 1988.
5. 5. I'ycapoB, A.A. Merponorudyeckoe oOecredeHue CHCTEM aBTOMATH3UPOBAHHOIO

3JIEKTPOINPUBOA: MeTol. ykazanus / A.A. I'ycapoB. — OpenOypr: OI'Y, 2012. Pexxum nmoctyma: ¢
nr060ii aBTopu3upoBanHoi Touku gocryna. URL: https://rucont.ru/efd/179383

6. 6. Anekcees, A.Il. Beruncinenus ¢ momMombio MateMatnuyeckon cucreMsl PTC Matchcad
Prime 3.0: Mmetoz. ykazanus k npoBeaeHuto 1ad. padotsl / A.Il. AnexceeB. — Camapa: U3a-so [II'YTH,
2015. Pexxum octyma: ¢ 1000 aBTopuznpoBaHHoi Touku noctyna. URL: https:/rucont.ru/efd/565027

7. Ilepeyenn pecypcoB HHGOPMANMOHHO-KOMMYHHMKAIIMOHHOI ceTH « MHTEepHET», HEOOXOAMMBIX
JJIs1 OCBOEHMS Y4eOHOM JUCHUIIIMHBI

1. BBC «IQlib», www.IQLib.ru

2. DBC «Jlanb», www.e.lanbook.com

3. DnexrponHas oubanoreka meronuueckux nocoout ®I'bOY BO «MI'VTY um. K.I'.PazymoBckoro
(TIKVY)" http://obp.mgutm.ru

4. Hayunas snektponHas oubimoreka «KubepJlenunkay http://cyberleninka.ru/

bubauorexku cBOOOIHOIO A0CTYyNA:

5. bubnuoreka denepanpHOro eHTpa HH(HOPMAIIMOHHO-00pa3oBaTeNbHbIX pecypcoB (PLIMOP)
http://eor.edu.ru

6. Bubmuoreka denepanpHoro mopraia «Poccuiickoe obpazoBanue» http://www.edu.ru

7. bubnunoreka EnuHoro okHa qocTyna Kk 00pa3oBaTelbHBIM pecypcam
http://window.edu.ru/window/library?p _rubr=2.1

8. Basa ganasix BUHUTU PAH on-line
http://www2.viniti.ru/index.php?option=com_content&task=view&id=236&Itemid=101

9. Caiit o pynnamentanbHOM Hayke http://elementy.ru/

10. On-naiin npeoOpa3oBaTellb SANHALL U3MEPEHUS
http://www.translatorscafe.com/cafe/RU/units-converter/description/toc/

11. bubnuoTeka mopraia ecTecTBeHHbIX Hayk http://lib.e-science.ru/

12. www.equipnet.ru

13. www.normacs.ru
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8. MeToanueckue ykazaHus JJisi 00y4alOIIUXCS 110 OCBOEHUIO YUeOHOH THCHMIIINHBI

OcBoenne oOydaronMcss y4yeOHOM IUCHMIUIMHBI TpEAIojiaraeT H3ydeHHe MaTepHalioB
JTMCUUTUTMHBI Ha ayAUTOPHBIX 3aHATHAX U B XO/I€ CAMOCTOATEIBHOW paOOThl. AyIUTOPHBIC 3aHSATHS
IPOXOJAT B OopMe JIEKLIUH, CEMUHAPOB M IIPAKTUYECKUX 3aHATUI. CaMocTosATeIbHAs paboTa BKIIOUAeT
pa3Ho00pa3HbIil KOMIUIEKC BUJOB M (pOpM pabOThl 00yUaIOIIUXCS.
JUisi  yCTIeNIHOTO OCBOCHMS Yy4eOHOW ITUCHMIUIMHBI M JOCTHIKCHHUS TIOCTABJICHHBIX LEIen
HE00X0/IMMO BHUMATEJIBHO O3HAKOMUTBCS C HACTOsIIeN paboueil mporpaMMbl y4eOHOH JUCHUIUIMHEIL.
Ee moxer mpejacTaBuTh NpernojaBareib Ha BBOJHOW JICKIUU WM CaMOCTOATENBHO OOy4aroIuics
UCTIONIB3YeT nH(popManuio Ha opurraabHoM MHTEepHET-CcaiiTe Y HUBEpCUTETA.
Crnenyer oOpaTUTh BHUMAaHUE HA CIIMCOK OCHOBHOHM M JIOIIOJHUTEIIBHOW JINTEPATyphl, KOTOpast
UMEEeTCsl B DJIEKTPOHHOM OMOJIMOTEYHOM cucTemMe, Ha Mpe/ularaeMble IpenojaBaTeleM pecypcehbl
MH(POPMAITMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn MHTepHeT. DTa uMHpOpManus HeoOXoauma Jyis
CaMOCTOATEIILHON pabOThI 00y4aroImerocs.
IIpu moAroTOBKE K ayAUTOPHBIM 3aHATUSAM HEOOXO0AUMO ITOMHUTH OCOOEHHOCTH KaXKJ10M (POPMBI
€ro MpOBEACHUSI.
[ToaroroBka k yueOHOMY 3aHATHIO JICKIIMOHHOTO THTIA 3aKITFOYAETCS B CICAYIOIIEM.
C nenbto obecreyeHns: YCHEUHOro o0y4eHus: oOyJarouuiics I0KEeH FOTOBUTHCS K JIEKLUH,
MIOCKOJIbKY OHa SIBJIIETCS BaXKHeM1Ie (hopMoii oprann3anuu yaeOHOro npouecca, HoCKOJIbKY:
— 3HAaKOMMT C HOBBIM y4€OHBIM MaTepHalIOM;
— pa3bsACHSET y4eOHbIC 3JI€MEHTHI, TPYAHbIC Il TOHUMAaHHUS,
— CHCTeMaTH3HMpyeT y4eOHBII MaTepua;
— OpHEHTUPYET B yueOHOM IpoIiecce.
C a0l LEenbio:
— BHHMaTeJIbHO NPOYUTANTE MaTepuall IpebIAyIIe JEeKInH;
— O03HAKOMBTECH C YUECOHBIM MAaTEPUAIIOM 10 YUEOHHKY U Y4EOHBIM MTOCOOUSM C TEMOM MPOYUTAHHON
TICKITHH;

— BHECHUTE JIONOJHEHMs K IMOJYYEHHBIM paHee 3HAHHUAM IO TeMe JIEKIUH Ha MOJAX JIEKLIMOHHOM
TeTpaaH;

— 3alUIIMTe BO3MOXKHBIE BOIPOCHI, KOTOPbIE BbI 3aJaJUTe JIEKTOPY Ha JEKIUH IO MaTepuainy
W3Y4YECHHOU JICKLIUH;

— IIOCTaparTech YSCHUTh MECTO U3y4aeMOM TEMbI B CBOEH MTOATOTOBKE;

— y3HalTe TeMy MpeACTOAIIeH JeKIUH (M0 TeMaTWYecKoMy IUIaHy, M0 MH(POpPMAIUU JIEKTOpa) U

3anuImmTe HHPOPMAIIHIO, KOTOPOH BBI BIIJIEETE 110 JAHHOMY BOIIPOCY

IToaroroBka K 3aHATHIO CEMUHAPCKOrO TUIIA

IIpu noaroroBke u paboTe BO BpeMs IMPOBEIEHHUS JTa0OpaTOpHBIX paboT M 3aHATUH
CEeMHUHApCKOT0 THUNa CJeayeT OOpaTHUTh BHUMAaHHME Ha CIEAYIOIIME MOMEHTHI: Ha Mpollecc
IIpeBapUTEILHON MOATOTOBKU, Ha pabOTy BO BpeMs 3aHsTHsA, 00paOOTKYy MOIYYEHHBIX PE3yJIbTaToB,
UCIIpaBJIEHUE MOJyYEeHHBIX 3aMeUaHui.

[IpenBapuTenpHas MOArOTOBKA K y4eOHOMY 3aHATHIO CEMHUHAPCKOTO THIIA 3aKIIOYACTCS B
W3YYeHHH TEOPETHYECKOr0 MaTephaja B OTBEACHHOE [UIsl CaMOCTOSTEIbHOH paboThl Bpems,
O3HAaKOMJIEHME C UHCTPYKTHBHBIMM MaTepuajlaMd C LE€JIbI0 OCO3HaHUS 3ajad JabopaTOpHOM
paboThI/IIPaKTHUECKOT0 3aHATHS, TEXHUKH 0€30IacHOCTH MpHU paboTe ¢ MpubOpaMu, BEIECTBAMHU.

PaGora BO Bpemsi mpoBeieHUS] YU€OHOTO 3aHATHS CEMHHAPCKOTO THIA BKIIFOYAET HECKOIBKO
MOMEHTOB:

— KOHCYJIbTUPOBAHHE CTYJCHTOB IIPENOJaBaTesIMU M BCIIOMOTaTEbHBIM IEPCOHAJIOM C LENbIO
NPEJOCTaBlIEHUs]  McYeplbIBarollell  MH(popManuM, HEOOXOAUMOM i  CaMOCTOSTEIbHOIO
BEITIOJTHEHHS TIPEIJIOKEHHBIX TIPEToJaBaTeieM 3ajad, O3HAKOMIIGHHE C TMPaBWJIAMU TEXHUKH
0e30macHOCTH TpU paboTe B Ta00OpaTOPUH;

— CaMOCTOSITENIbHOE BBIMTOJIHEHHE 3aJJaHU COrJIacHO 0003HAYEHHOM y4eOHOI nporpaMMon TeMaTHKH;



OO6paboTrka, 00001IEeHNE MOTYYEHHBIX pE3yNbTaTOB J1a00paTOpHOW pabOThl MPOBOAUTHCS
00y4aIOLTUMUCS CAaMOCTOATEIHHO WM MO PYKOBOJCTBOM IpernoiaBaTelis (B 3aBUCUMOCTH OT CTETIEHU
CIIO)KHOCTH TIOCTaBJIEHHBIX 3ajad). B pe3yabTare odopmiseTcss HWHAWBUIYAIbHBIA OTYET.
[TogroroBieHHas K crade Ha KOHTPOIb M OLIEHKY padoTta ciaercs npernoaasatento. @opma oT4eTHOCTH
MO>KeT OBbITh MMChMEHHAs!, YCTHAsI UJIM JIB€ OJJHOBPEMEHHO. [ TaBHBIM pe3ylbTaTOM B JAHHOM Cllydae
CIIY’)KUT TIOJIy4eHHE TOJIOKUTEIHHONW OLICHKH IO KXo J1abopaTopHO padoTe/NpakTUYecKOMY
3aHATHUIO. DTO SBIISIETCS HEOOXOAUMBIM YCIIOBHEM TIPHU TPOBEICHUH PYOEKHOT'O KOHTPOJIS U JIOITYCKa K
3adery/auddepeHnnpoBaHHOMY  3adeTy/sk3ameHy. [lpm  moiydeHuHn  HEYJOBJIETBOPUTEIBHBIX
pe3y/nbTaTOB 00YYAIOIIUIICS UIMEET IIPABO B IOMOJIHUTENILHOE BpEMs IIEPECcAaTh MIPEroiaBaTelto padboTy
710 TIPOBEJICHHSI TPOMEKYTOUHOM aTTECTAIIHH.

CamocrosTenpHas padoTa.

Jlns Oomee yriayOJIeHHOTO W3Y4YeHHMs] TeMbl 3aJlaHUsl IS CaMOCTOATEIbHOH pPaldoThI
PEKOMEH/IyeTCsl BHITOMHATh NapaJlIeIbHO C M3YYEeHUEM JaHHOW TeMbl. [Ipu BHIMOMHEHUH 3alaHui 1O
BO3MOKHOCTH UCHOJB3YHTE HAarsAHOE MpeAcTaBieHne Marepuana. bonee noapobnas nndopmanus o
CaMOCTOSITENIbHOM paboTe TMpeAcTaBlIeHa B pasfenax «YueOHO-MeTonudeckoe oOecredeHue
CaMOCTOSITENILHOW PaOOThI 10 AUCHHUIIIUHE (MOILYIIIO)», «MeToanuecKkue yKa3aHHus K CaMOCTOSATENbHON
pabote 1Mo TUCHHUTUTHHE (MOIYITION).

K 3adyery HE0OX0MMO TOTOBUTCS 1I€JICHANPABICHHO, PETYISIPHO, CUCTEMATHUECKU U C TIEPBBIX
nHed oOy4yeHHMs MO JaHHOM jaucuuruinHe. [lombITKM OCBOMTH Y4eOHYIO IUCHUIUIMHY B TEPUOJ
3a4eTHO-IK3aMEHAIIMOHHON CECCHHM, KaK IPaBHIIO, MPHHOCAT HE CIIHMIIKOM YIOBJICTBOPUTEIHHBIC
pe3yabTaThl.

[Ipy moxroToBKe K 3K3aMEHY IO TEOPETUYECKOW 4YacTH BBIIEIUTE B BOIPOCE TIJIABHOE,
CYIIECTBEHHOE (ITOHATHS, MPU3HAKH, KIIACCU(UKAIIUN U TIP.), IPUBEANUTE IPUMEPHI, HIUTIOCTPUPYIOIINE
TEOPETHUYECKUE TTOIOKEHUS.

Ilocne mnpemIOKEHHBIX YyKa3aHUW y oOOydaromuxcs JJOIDKHO c(OpMUpPOBATbCS UYETKOE
npeacTaBjieHne 00 o0beMe M XapakTepe 3HAHWK M yMEHHH, KOTOPhIMH Hajo OyIeT OBIAAETh IO
JTUCIUILTAHE.

9. ndopManHOHHO-TEXHOJIOTHYECKOE O0ecnedeHne 00Pa30BaTeIbHOT0 MPOIecca Mo Y4eOHoi
AUCHHIIHHE

9.1. Hngpopmayuonnvie mexunonozuu
1. Odemoncmpayuonnvie - TO3BOJISIOT BU3YalIW3UPOBATh HM3ydaeMble OOBEKTHI, OOECIIEYHBAIOT
HarJIsTHOE TIpeJICTaBIeHre HH(pOpMaI;

2. mpenunzogule - IpeHa3HAuYEHBbI JJIs1 OTPAOOTKH pa3HOro poAa YMEHHUI U HaBBIKOB, TIOBTOPEHUS
U 3aKpeIUIeHUs TPONJEHHOIO0 MaTepuana;

3. OuacHocmupywue u mecmupyroujue - OLICHUBAIOT 3HAHMS, YMEHHUS, HAaBBIKM YUaIIUXCS,
YPOBEHb OOYYEHHOCTH, HHTEJJICKTYaJIbHOTO Pa3BUTHS, CHOPMUPOBAHHOCTH JUYHOCTHBIX
KauecTB;

4. Kowmpoaupyiowue - aBTOMaTH3HPYIOT TMPOIECChl KOHTPOJsA (CAMOKOHTPOJSI) pPe3yJbTaToB
o0yueHus;

9.2. Ilpozpammnoe obecneuenue

1. xommyHuxamusHvie - 00€CIEUHMBAIOT BO3MOXXHOCTH JOCTyNa K JIr0OoW wuHMOpMaIuu B
JIOKQJIBHBIX | TJIO0ATBHBIX CETSAX, 00SCIICUNBAIOT yIAJICHHOS HHTEPAKTUBHOE B3aMMOJICHCTBUE
CyOBEKTOB Y4eOHOTO MpoIiecca;



2. ocpucHble - TIpeTHA3HAYCHBI JUTS CO3/IaHUS, XpaHECHHUS, Iepenadyn u o0paboTku MHPOpMauu
00111ero Ha3HAvYeHUs, BEJICHUS JIeJT (TEKCTOBbIE PEIaKTOPbI, JJIEKTPOHHBIE TaOIHIIBI, TPOTPAMMBI
Pa3IMYHOrO CTPYKTYPHUPOBAHHOI'O MpPEACTaBJIEHUS WMHPOpPMaluM, rpaguyeckue penakTophl,
KOMITbIOTepHBIC KoMMyHUKaImn) - MicrosoftOffice (Word, Excel);

9.3. Hughopmayuonnsie cnpasounvle cucmembl

MH(OPMaIMOHHO-TIOUCKOBEIE - 00ECIEeUrBAIOT MpEACTaBiIeHHEe HWH(OpMAIMU U OCYIIECTBICHUE
olepanuii Mo MOUCKY M CHUCTEMAaTH3allMd WH(POPMAIMK MPH WCIOIb30BAaHUHN PAa3IHYHBIX CHCTEM
MoucKka M 00paboTKH JaHHBIX (MH(POPMAIMOHHO-TIOMCKOBBIE CUCTEMBI, yueOHbIe 0a3bl JaHHBIX H
3HaHU, HHGOPMAIIMOHHO-CIIPAaBOUHBIE ITPOrpaMMHbIe cpeicTBa) - Koncynprant [Tnroc

10. MaTepunajbHO-TeXHHYECKOe o0ecniedyeHne 00pa30BaTeIbHOIO Mpouecca 1no y4e0Hou
AUCHHUILINHE

Jlns u3ydeHus: y4eOHOHM NUCIMIUTUHBI B PaMKax pealiu3alliil OCHOBHOM NpodeccHOHaTbHOM
o0Opa3oBaTenpbHONW MpOrpaMMbl MO HampaBieHuro mnoaroroBku «15.03.04 «ABTomaTu3anus
TEXHOJIOTUYECKHUX MPOLECCOB H MPOU3BOJCTBY» HCITOIB3YIOTCS
—  YuebOHas ayquTOpHs IS 3aHITHUIA JIEKIIMOHHOTO TUIIA OCHAIIEHA CTIeIUaTN3UPOBAHHON MEOENbIo

(ctonm nnms mpemopmaBaress, MapThl, CTYJbs, JOCKA Ui HAMMCAHUS MEJIOM); TEXHHYCCKHMHU
cpenctBamMu o0yueHus (BUICOMPOEKIIMOHHOE 000pYJI0BaHUE, CPEJICTBA 3BYKOBOCIIPOU3BEICHNUS,
9KpaH U UMEIOIIUE BBIXO] B ceTh VIHTepHeT).

— IlomemeHust Ay caMOCTOATENbHOW pabOThl OOYyYarOIIMXCS OCHAILEHBI CHEHaTU3UMpPOBAHHON
MeOenbio (MapThl, CTYNbs) TEXHUYECKUMHU CPEICTBAMH 00y4YeHHUs (IIEPCOHATbHbBIE KOMITBIOTEPHI C
JOCTYIIOM B CE€Th MHTEPHET U 00ECHEYeHHEM JOCTYyMa B AJIEKTPOHHO-MH(GOPMAIMOHHYIO Cpey
YHUBEPCUTETA, IPOTPAMMHBIM 00ECIIEUEHUEM).

11. Ob6pa3oBaTe/ibHbIE TEXHOJIOTHH

[Ipn peanuzanuu y4yeOHOM nucruuinHbl «CpeacTBa aBTOMATH3alMH M YNPAaBJIeHUS»
MIPUMEHSIOTCST pa3IMyHble 00pa3oBaTeIbHbIC TEXHOJOTWH, B TOM YHMCIIE TEXHOJIOTHUH 3JIEKTPOHHOTO
oOy4JeHus.

1. Tpaouyuonmvie  obpazosameibHble  MEXHONOSUUOPUEHTHPYIOTCS ~ HAOPTraHU3ALUIO
00pazoBaTeIbHOI0 MpoIiecca, MPeANoNarallyo NpsAMYI0 TPaHCALMIO 3HAHUHM OT MpernojaaBaTelis K
CTYIEHTY (IIPEMMYLIECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-UIUIIOCTPATUBHBIX METOAOB OOyuYeHUs).
VYyeOHas 1eITeIbHOCTh CTYJI€HTa HOCUT B TAaKUX YCIOBHSX, KaK MIPaBUIIO, PEPOAYKTUBHBIN XapaKTep.

Ipumepvl popm yuebHbIX 3aHAMULL C UCNONL30BAHUEM MPAOUYUOHHBIX MEXHONOUN!

WudpopmanmonHas JeKIus — TOCIEI0BaTeIbHOE H3JI0KEHUE MaTepuaia B JUCHUTUTMHAPHON
JIOTHKE, OCYIIECTBISIEMOE MPENMYIIECTBEHHO BepOaIbHBIMU CPEACTBAMH (MOHOJIOT MPENOIaBaTeNs ).

CemuHap — »BpuCTHYECKas Oecela MpenojaBaTelsi W CTYIACHTOB, OOCYXJICHHE 3apaHee
HOJTrOTOBJIEHHBIX COOOIIEHHUH, MPOEKTOB MO KaXXJAOMYy BOMNPOCY IJIaHA 3aHATHS C €IUHBIM JJIS BCEX
MepeYHEM PEKOMEHIYEMOM 00s3aTeIbHON U JOTIOTHUTEIHHOU JTUTEPATYPHI.

[IpakTHdeckoe 3aHATHE — 3aHIATHE, TOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUI U HABBIKOB 11O
MPEUIOKEHHOMY JITOPUTMY.

JlabopaTopnass pabora — opraHuzanus y4eOHOW pabOThl C pEATbHBIMU MaTE€pUATBHBIMH M
UH(OPMAITMOHHBIMU O0BEKTaMHU, SKCIEPUMEHTAlIbHAsg padoTa C aHaJOrOBBIMU MOJENSAMU PEaTbHBIX
00BEKTOB.

2. Texnonozuu npobremno2o oOyuenus — OpTraHU3alis 00pa30BaTENBHOIO IMpolecca, KoTopas
IpenoaaraeT MOCTaHOBKY MPOOJIEMHBIX BOMPOCOB, CO3/IaHUE YUYE€OHBIX MPOOJIEMHBIX CUTYallMi AJIs



CTUMYJIMPOBAHHE aKTHBHOM ITO3HABATEIHLHOMN IEATEITHHOCTH CTYICHTOB.

Ipumepvl popm yuebnvix 3aHAMULL C UCNOIL30BAHUEM MEXHOJIO2ULL NPOOTIEMHO20 00VUEHUL:

[TpobnemHas JeKIus — U3IOKEHUE MaTepHaja, MPEeArnoaraplee IOCTaHOBKY IPOOJIEMHBIX U
JIMCKYCCHOHHBIX BOIPOCOB, OCBEIICHHE PA3JIMYHBIX HAYYHBIX IMOJIXOJO0B, aBTOPCKHE KOMMEHTAPHH,
CBSI3aHHBIE C PA3IMYHBIMU MOJICTISIMU MHTEPIIPETALMU U3y4aeMOro MaTepuara.

Jlexuust «BaBoem» (OuMHapHas JIeKLHWs) — H3JI0XKEHHE MaTepuaia B (GopMe IUaTOTHYeCKOro
o0IIeHus IByX MperonaBaTeneii (HampuMep, PeKOHCTPYKIHS JUAIOora MpeICTaBUTENeH Pa3nIHbIX
Hay4YHBIX IIKOJ, «y4EHOT0» U «IIPaKTHUKa» U T.II.).

[IpakTudeckoe 3ansaTHE B PopMe MPaKTHKyMa — OpraHu3anus yaeOHoi paboThl, HanpaBlieHHAs Ha
pelleHrne KOMIUIEKCHON yuyeOHO-TI03HaBaTeNbHOM 3a7auu, TpeOyIolel OT CTy/IeHTa IPUMEHEHUs KaK
HayYHO-T€OPETUYECKUX 3HAaHUMU, TaK U MPAKTUYECKUX HABBIKOB.

3. Texnonocuu npoekmuoco o00Oy4enus — OpraHu3anus o0pa3zoBaTeNBHOrO Ipolecca B
COOTBETCTBHUH C aJITOPUTMOM ITOATAITHOT'O PEIICHUsI POOIEeMHON 3a/jauil UM BBITIONHEHUS Y4eOHOTO
3amanus. [IpoekT mnpenmonaraeT COBMECTHYKO Y4eOHO-TIO3HABATEIbHYIO JI€ATEIbHOCTh TPYIIIIbI
CTYIEHTOB, HAaIIPaBJICHHYIO Ha BBIPaOOTKY KOHIIETIIMH, YCTAaHOBJIEHUE LieNel U 3a1a4, (HOpMyIUPOBKY
OXHJIaEMBIX DPE3YJIbTAaTOB, OMNpEACICHHE MPUHIMIIOB M METOJMK PEUICHHs IOCTAaBJICHHBIX 3a7ad,
TUTAHUPOBAHKE X0/1a pabOThI, MOUCK JOCTYITHBIX U ONTHMAIBHBIX PECYpPCOB, MOITAITHYIO pealln3aIliuio
11aHa paboThl, MPE3EHTAIUIO PE3YIbTATOB Pa0OThI, UX OCMBICIIEHUE U peIIeKCHIO.

OcHogHble munvl NPOeKmos.

HccaenoBaTeibCKkuii MPOEKT — CTPYKTypa NpubIMKeHa K GopmMaTy HAydHOTO HCCIIEIOBAHUS
(moKa3aTenbCTBO AaKTYaIbHOCTH TEMBI, ONpeAeNieHHe HaydyHOW MpoOieMbl, IpeaMera M O0beKTa
UCCIICIOBaHMs, LeNed W 3ajJad, METOJOB, HCTOYHUKOB, BBIJBM)KEHHE THUIOTE3bl, 0000IIEeHUE
pe3yJIbTaTOB, BHIBO/IbI, 0003HAYEHUE HOBBIX IPOOJIEM).

TBopyeckuii MPOEKT, Kak NPaBUJIO, HE HMEET JIETaJIbHO NPOPAOOTAaHHOW CTPYKTYPHI;
y4eOHO-TI03HaBaTEeNbHAsL JIEITEIbHOCTh CTYJIEHTOB OCYILECTBIIAECTCS B paMKaXx PaMOYHOIO 3aJaHuf,
MOUMHSSCH JIOTHKE U MHTEPECaM YUYaCTHHKOB MPOEKTa, )KaHPY KOHEYHOr 0 pe3ynbrara (ra3era, Quibm,
Mpa3IHUK | T.IL.).

HNupopMauMoOHHBIH NPOEKT — yuyeOHO-TIO3HABATENbHAs JESITEIbHOCTh C SIPKO BBIPAKEHHOM
HBPHUCTUYECKONW HAMPaBICHHOCTHIO (ITOMCK, OTOOp M cHUcTeMaTH3alus HHPOpPMaIUd O KaKOM-TO
00bEeKTEe, O3HAKOMJICHHE YYaCTHUKOB IpPOEKTa C 3TOW HMH(OpMainuei, ee aHamu3 U 000OIIeHHE IS
Ipe3eHTaIK Oosee MUPOKOH ayTUTOPUN).

4. HumepaxmueHvle mexHonoecuy — OpraHU3anus o0pa30BaTENBHOrO TIpolecca, KOTopas
MpearnoaraeT akTMBHOE W HEJIMHEHHOE B3aMMOJEICTBHE BCEX YYACTHUKOB, JIOCTH)KEHHUE HA ATOU
OCHOBE JIMYHOCTHO 3HAYMMOro Juisi HHUX o0Opa3oBaTeNbHOrO pe3yibTara. Hapsay co
CTEeIUATN3UPOBAHHBIMU TEXHOJOTHSIMUA TAKOTO POJia MPUHIUI MHTEPAKTUBHOCTU MPOCIEKUBACTCS B
OONIBIIIMHCTBE COBPEMEHHBIX 00pa30BaTENbHBIX TEXHOIOTWH. WHTEpaKTUBHOCTH IOIPa3yMeBacT
CyOBbEeKT- CyOBEKTHBIE OTHOLICHHS B XOA€ 00pa3oBaTeNpbHOr0 Tporecca M, Kak CIeICTBHE,
(hopMHpOBaHUE caMOpa3BUBaIOLIeHcs HHPOPMALMOHHO-PECYPCHON CPEIbI.

Ilpumepol hopm yuebHbIX 3aHAMUL C UCNONIL30BAHUEM CHEYUATUIUPOBAHHBIX UHMEPAKIMUBHBIX
MEeXHON02UU:

Jlexnust «oOpaTHOW CBA3M» — JIGKIMA—TIPOBOKALUs (M3JIOKEHHE Marepuaisa C 3apaHee
3aIUIaHUPOBAHHBIMU OIIMOKAMH ), JIEKIHI-Oece1a, JICKIU-TUCKYCCHUS.

CeMuHap-auCKyccHsl — KOJIJIEKTUBHOE 00CYXAEHHUE KaKOro-1u00 CIIOPHOro BOIIPOCa, MPOOIeMBbl,
BBISIBJICHUE MHEHHI B IpyIIIE.

5. HugopmayuonHo-KoMmyHUKayuoHHble 00pa308amenbHble MeXHON02UU — OpTaHU3aAIs
00pa30BaTeabLHOro Mpoliecca, OCHOBAaHHAS HA MPUMEHEHUH CHEIMATU3UPOBAHHBIX POTPAMMHBIX CpeJl
U TEXHHUUYECKUX CPEACTB pabOThI ¢ MH(OpMAITHEH.

Ipumepvl popm yuebHbIX 3aHAMUL C UCHONL30BAHUEM UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX
MexXHONI02Ul.

Jlexuus-Bu3yanusanuss —  M3JIOKEHUE  COJEpXKAHUSA  CONPOBOXKIACTCA  IpE3eHTaIUei
(memoHCTpanmeld y4eOHBIX MaTepHajoB, MPEACTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CHCTEMax, B T.d.
WJUTIOCTPATUBHBIX, TpaQUUecKux, ayAHo- U BUIEOMATEPUAIIOB).



[IpakTueckoe 3aHsTHe B (opMe MPE3EHTAIMN — MPEJICTaBICHUE PE3YJIbTaTOB MPOEKTHON WM
MCCIIEZIOBATEIBCKOM IEATEIBHOCTH € UCIIOJIB30BAHUEM CIIELIMAIIU3UPOBAHHBIX TPOIrPAMMHBIX CPEI.

OcBoeHue y4eOHOM AMCUMIIIMHBI MpPEAyCMaTpUBAET MCIIOJIBb30BAHME B y4eOHOM Ipoliecce
AKTUBHBIX M WMHTEPAKTUBHBIX (OpM TMpoBelIeHUs Y4eOHBIX 3aHATUH B Qopme J1abopaTOpPHOro
MpPaKTUKyMa B COYETAaHWU C BHEAYJUTOPHOW paboToil C uenbio (GOpMHpPOBAHUS U PaA3BUTHSI
PO EeCCUOHATILHBIX HABBIKOB 00YJarOITUXCSI.

[Tpu ocBoeHNM yueOHON AUCHIUILITUHBI IPEAYCMOTPEHO TPUMEHEHHUE JIEKTPOHHOT 0 00y4YEHUSI.

Y4eOHbIC Yachl JTUCHHIUIMHBI MPEIYCMATPUBAIOT KIACCUYECKYI0 KOHTAaKTHYIO padoTy
mpernoaBaressi ¢ OOydJalomIMMCSl B ayJAMTOPUU W KOHTAKTHYIO pabOTy IOCPEICTBOM JIIEKTPOHHOMN
rnH(}OpMaIMOHHO-00pa30BaTENBHON CPE/Ibl B CHHXPOHHOM M aCHHXPOHHOM peXUME (BHE ayTUTOPHH )
IoCpCACTBOM HNPHUMCHCHHA BO3MOXKHOCTEH KOMIIBIOTCPHBIX TEXHOJIOTUHU (BJ'ICKTPOHHB_H IIo4ra,
AJIEKTPOHHBIN y4eOHUK, TECTUPOBAHUE, BEOMHAD, BUACODUIbM, TTpe3eHTanusl, Gopym u 1ip.).

B pamkax y4eOHON TUCHUIUIMHBI TPETYCMOTPEHBI BCTPEYU C PYKOBOJIUTEISIMU U PAaOOTHUKAMHU
OpraHu3alMii, NesATeNbHOCTh KOTOPBIX CBsi3aHAa C HAINpPaBJICHHOCTHbIO (MpoduiieM) peanu3yemMoin
OCHOBHOM IpogeccroHabHON 00pa30BaTeNbHON MPOrPaMMBI.




12. JIuct perucrpanuy u3MeHeHHUH

ConepxaHve U3MEHEHUS PexBu3uTHI Hara
n/m JIOKyMEHTa BBEJICHUS
W3MEHEHHUS
1. | YTBepkaeHa U BBeleHA B JAeWCTBHE pelieHHuEM Kadeapsl

«[IumieBpie TEXHOIOTUU U OOOpPYAOBAHME)» HA OCHOBAHUU
dbeneparbHOrO  TOCYIAapCTBEHHOIO0  00pa3oBaTEIbHOTO
CTaHJapTa BBICIIErO OOpa3OBaHMsI [0 HAIMPABICHUIO

HOATOTOBKH 15.03.04 «ABTOMATH3aIUSA
TEXHOJIOTHYECKUX NMPOLECcCOB U MPOU3BOACTBY, MPOPUITH
MO OTOBKHU «ABTOMATH3ALUSA TEXHOJIOTHYeCKHUX

NMpoIeccoB W MNPoU3BOACTB»(ypOBeHb OakaiaBpuara),
YTBEPKICHHOT'0 MpUKa3zoM MUHHCTEpCTBA 00pa3oBaHUs U
Hayku Poccutickoit @enepammn ot 12.03.2015 r. Ne 200
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