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IEJb U 3ATAYN JTUCITUILINHBI

PaGouass mporpamMMa JUCIMIUIMHBI pa3paboTaHa B PE3yJbTare B3aHMONCHCTBAA C
naprHepamu 1o «IlepenoBoii umxeHepHol mxone» MUOT u HanpasieHa Ha ONCPEKAIOIIYIO
IIO/ITOTOBKY HEKEHEPHO-TEXHUYCCKUX KaJpoB OTPacid «INEKTPOHHOE MAIIMHOCTPOCHHUSY,
co3faHie KOHKYPEHTOCIOCOOHOrO OOJMKa OJNEKTPOHHOM IPOMBIILICHHOCTH Poccuiickoit
deepalyyl, pa3sBUTHE HAYIHO-TEXHUYECKOTO M KaJpOBOTO MOTCHIHATA U PCATH3AIMIO HayTHO-
TEeXHHYECKUX PEIIEHHI Ha OCHOBE OTE€UECTBEHHOH 2JIEMEHTHOH 0a3bl.

[{eJIb10 QMCIMILIHEB ABNseTcs (POPMUPOBAHHE Y CTYJIEHTOB CHCTEMBI 3HAHUH JUIA 337124
MICHTHGUKAIIMN ONACHOCTEH M OLEHKH YPOBHsS OTKa300C30MaCHOCTH CHCTEM YIIPaBICHH
TEXHOJIOTHYECKUMH MTPOIIECCaMK B MHKPOJJICKTPOHUKE.

[TocTaBieHHas 1IeIb 00eCIIeUBAETCS CIEAYIOIMNMY 331a9aMHu.

-p3ydeHHe METOIOB W  CPeiCTB  HMIACHTH(HKAMM  OMACHOCTCH U
0TKa300€30MIaCHOCTH CIIOMKHBIX TEXHUUECKUX CUCTEM B MUKPO3JIEKTPOHHUKE;

-IIpHOOpETEHHe YMEHH NPEMEHATh MaTeMaTH4decKhue METOMIBI JUIs aHauiusa OTKa3oB
CHCTEM M NPOBEJICHHS KAadeCTBEHHOIO M KOJMYCCTBCHHOIO aHAIM3a 0TKa300€30MacHOCTH
CJIOKHBIX TEXHHYECKHX CHCTEM;

-IPHOGPETEHHE OTBITA OIEHKA YPOBHS 0TKa300€30MaCHOCTH U () GEKTHBHOCTH CIIOKHBIX

OIICHKH

TEXHUYCCKHX CUCTCM.

1. TIEPEYEHB INIAHUPYEMBIX PE3YJIbTATOB OB YUEHUWSI

JIMCUHIUTAHA y9acTBYeT B GOPMHPOBAHHE CIICTYIONTHX KOMIIETCHIMH 00pa3oBaTebHOH

MIPOTPaMMBI:
IMoaxommneTrennuu,
HMuaukaTopsbl J0CTHKEHHS
Kommnerennuu OI1 ¢opmupyembie B %
KOMIIeTeHIHii
AUCIHUILIHHE
OIlK-4 OIIK-4. OT6CTC 3HaeT OCHOBHBIE IPHHIIUIIEI X
«Cnocoben Croco0eH OCyYIIEeCTBIATh IPOIIEyPBI MACHTH(OHKAIMH
OCYINECTBIISTH OLCHKY | MAECHTH()HKALHAIO OIIACHOCTEMH, OIIEHKU BEIIMYMHEI
s dexTHBHOCTH OIIaCHOCTEMH, OIICHKY pHCKa, TIOBBIIIEHNS YPOBHS
pe3ybTaToB BEJINYMHBI PHCKA U 0TKa300€30I1aCHOCTH IIPA
pa3pabOTKU CUCTEM 3¢ (PEeKTUBHOCTH CIIOKHBIX IIPOEKTUPOBAHUH CIIOXKHBIX
yIIpaBICHUS TEXHAYECKUX CHCTEM TEXHUYECKUX CUCTEM
MaTeMaTHIeCKUMHU MaTeMaTUYECKUMH METOJIaMU | YMeeT IPUMEHSTh
METO/IaMH » MaTeMaTHYeCK1e METOIbI

Ka4eCTBECHHOTO ¥ KOJIMYECTBEHHOI'O
aHaJIN3a 0TKa300€30MacHOCTH
CIIOXKHBIX TCXHHYCCKHX CUCTEM

VIMeeT OITBIT OLEHKH YPOBHS
0TKa300€30I1aCHOCTH H

3¢ PEeKTHBHOCTHU CIIOKHBIX
TEXHUYECKIX CHCTEM




2. MECTO JUCHUIIINHBI B CTPYKTYPE OBPA30BATEJILHON
MPOTPAMMBI

JIMCUMIUIAHA BXOMUT B O0f3aTCNbHYIO dYacTh brmoxa 1 «JIMCIMINTHHEL (MOTyIIH)»
00pa3oBaTeIbHON IPOrPAMMBL.

BXOIHBIMH TpeOOBAaHMSAMH K OCBOGHMIO JUCIMIUIMHBI SBJIACTCA M3YYCHHE TAKHX
JCIMILINH, KaK: « [eOpHs aBTOMATHYECKOTO YIPABICHHA», «DEKTPOTCXHHKAY, «DICKTPOHHBIE
ycTpolicTBa  aBToMarTHKE», «TeXHhYeckdne CpeCTBAa ABTOMATH3ALMM M yIPABICHHI,
«MeTpoyorusl ¥ M3MEpUTENbHAs TEXHUKAY, «BBIUHCIMTEIBHBIC MAIIMHbL, CHCTEMBI M CeTH»,
«Teopus BepOATHOCTEH Y. «ABTOMATH3AIHS TCXHOJIOTMIECKHX MPOLIECCOB B MHKPO3JIEKTPOHHOM
IPOMBIILICHHOCTHY. TakuM 00pa3oM, I YCIEIIHOrO OCBOCHWS [UCIMILIMHEL TpebyroTcs
o0IMe 3HAHUS CXEMOTEXHHMKH, DJIEKTPOTEXHHKH M JJICKTPOHHMKH, 3aKOHOB M IPHHIMIIOB
yIIpaBIIeHHs, TaTIAKOBOM ammaparypsl, MpeoOpasoBaTeNed, BRMUCTUTENBHBIX CPE/ICTB, OCHOB
ABTOMATH3AIIMH TEXHOJIOTHYECKUX IIPOIIECCOB.

Jucnummna «OTKa306€30MacHOCTD CIIOKHBIX TEXHHYECKHX CHCTEM) 06001aeT 3HaHUS
M0 BBHIOOpY METONOB M CPEICTB AaBTOMATH3alMHM  TEXHOJOIHYECKOro 06opynoBaHHU
MHKPO3JIEKTPOHHKHY U OLeHKE 3(QEKTUBHOCTH UX HCIOIB30BAHHS.

Ha naHHO# IMCIMIUIMHE OCHOBBIBAFOTCS CIIEYIOIME IMCIMILIMHBI 00pa3soBaTelbHOM
mporpammer:  «[IpoGiieMbl ~ aBTOMATH3allMK ¥ YNPABICHHA B  MHKPOJNICKTPOHHKEY,
«IIpOMBIIILIEHHbIE KOHTPOJUIEPHI B CHCTEMaX YIPaBJICHUS», «MHUKpOIIPOILIECCOPHBIE YCTPOKCTBA
W CHCTEMBI MHKPOSJIEKTPOHHUKHY», «[IpOEKTHpOBaHME CHCTEM YIPABICHHA TEXHOJIOTHICCKUMH
TIpOIIecCaMH yIIpaBieHus ¢ ucromb3opanneM SCADA-cucTem.

2. OBBEM JUCLAILIAHLI ¥ BUIbI YYEBHOW PABOTHI
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4. COEPKAHUE JACIHUAILIMHBI

KonrakTHas paboTa

Ne 1 HanuMeHOBaHHE
MOIYJIS

@opMBbI TEKYIIEro KOHTPOJIsI

Ulexian (dachl)
JIaGopaTopHbIe
paboTEI (d4ackl)

saHdATHA (Yachl)

pabora

o [IpakTAYecKHne
N CamocrosTensnas

Bxognoe TECTHPOBAHUC

—_

(@)
1

—

Moaynb 1. OcHOBEL




Ne 1 HauMeHOBaHHE
MOTYJIst

0TKa300€30I1aCHOCTH
CHUCTEM

KonraxkTHas pa6ora

@opMbI TeKyIIero KOHTPOJIs

3aHATHA (4ACHI)
CaMocToATeIbHASA
paGora

Ulexnuu (Yachl)
JlaGopaTopHbIe
paGoThI (Jachl)
[pakTHYecKHe

TectupoBanue o MoayIO 1

KontpossHas padora 1

3ammura BJI3 1 «KonmuyecTBeHHas
OLIEHKA 0TKa300€30MacCHOCTH
CHCTEM»

Monyms 2.
OGecneueHue
0TKa300€30IT1acCHOCTH
CHCTEM B IIpoIIecce
IIPOCKTUPOBAHUS

TecTrpoBaHUE IO MOIYJIO 2

3ammra BJ13 2 «KauecTBeHHasA
16 - 16 22 OIICHKA OTKa300€30IIaCHOCTH
CHCTEM»

HToroBoe TeCTUPOBAHUE

Bcero

32 - 32 44

4.1. JleknuOHHBIE 3AHATHSA

MHCIHILTHHBI
Ne Tekmmu
BaHSTHHA (YACHI)

Kparkoe cogepaxanue

< Ne Moy st
™l06sem

—_—
—

OO0mue MOHATHSA U oNpeJeSIeHUs HAEKHOCTH H
oTKa300e30macHOCTH cucTeM. COCTOSHUSA U OTKa3bl CHCTEM.
Knaccudukanus moBpexXIeHUH ¥ 0TKa30B. BHIIbI BOCCTaHOBIICHHS
CHCTEM.

OcHOBHBIE NMOKA3aTeJH HAJEKHOCTH H METOABI X pacyeTra
TToka3aTenu HaAE)KHOCTH U UX (I)}’HKLII/IOHaJIBHaSI B3aHUMOCBSA35.
MareMaTHYeCKHE OCHOBEI pac4deTra rokazarelieil HaeXKHOCTH.

KonnmdecTBeHHbIE METOAbI OLIEHKH 0TKA300€30IaCHOCTH CHCTEM.
THIBI KOTHYSCTBEHHBIX METOJOB OIICHKH 0TKa300€30I1aCHOCTH CHUCTEM.
HpOTHOBHpOBaHI/IC HUHTCHCHBHOCTH OTKAa30B.

CxeMHBIE METObI OLIEHKH 0TKA2300€30IIACHOCTH CHCTEM
CTpyKTypHbIE CXEMBI HaJIe)KHOCTH. AHAIM3 PaCUCTHO-TIOTHIECKAX CXEM
HAIEKHOCTH.

MeToabI MOBBIIIEHUS HATEKHOCTH K 0TK2300€30IIaCHOCTH CHCTEM.
Twune! METOOB MOBBIIIEHUS HAACKHOCTH U 0TKa300€30ITaCHOCTH.
Pacuer IOTEPH IIPOU3BOAUTEIIFHOCTH CUCTEM TP IIOSIBJICHHUH OTKas3sa.

MeToabl pe3epBHPOBaHUSA cHCTeM 0e3 BOCCTAHOBJICHH .
IMocTostHHOE pe3epBupoBanue cucteM. OOIIee U MO3IEMEHTHOES
pesepBupoBanue. HarpykeHHbIH, 00IerYeHHBINA U HEHAarpyXeHHBII




pe3eps.

Meroabl  pe3epBHPOBAaHHH  CHCTeM € BOCCTaHOBJICHHEM.
PesepupoBaHnne  3aMEIIEHHEM.  PesepBupoBaHHE  C IpoOHOM
KpaTHOCTHI0. CKOJIB35IIEe PE3EPBUPOBAHUE.

YrpaBiieHHe HATEKHOCTHI0 U 0TKa300€30HACHOCTHI0 TeXHHIECKHX
cacreM. LleMb W OCHOBHBIE OTallbl aHAIN3a OTKa300€30MACHOCTH.
MeTomsl aHANIH3a OTKa300€30mMacHOCTH. BpIOOp THIA aHamu3a U
TITyOUHBI HCCIIEIOBAHUSL.

M2

OCHOBBI OLIEHKH PUCKOB U 0NaCHOCTH 0TKA30B.
WnenTtudukamus onaceoctd. Onennsanue pucka. Cs3b CTafuil
JU3HEHHOTO IUKJIA C IPUMEHSEMBIMEI METOJaMH 00eCTIeYeHHsI
HaJIe)KHOCTH M OTKa300€30I1aCHOCTH.

10

MeToab] OLEHKH HA PAHHHUX 3TaNax NPoeKTHPOBAHUSA

WccnenoBanne OINAcCHOCTH M CBS3aHHBIX ¢ Hell mpoOmem. Onenka
(QYHKIHOHANGHOM — OMACHOCTH. AHAIM3 BHJOB, [OCICICTBHA H
KPUTHIHOCTH OTKA30B.

11

MeToAbI OLEHKH 0TKA300€30I1aCHOCTH CHCTEM MPH He3aBHCHUMBIX
oTka3ax. CBoJIKa BHJIOB H HOCIIECTBUH 0TKa30B. CyMMHUpOBaHHE
HapaboTOK. AHaIIH3 OJIOK-CXEMBI OTKa30B.

12

MeToabI OIEHKH 0TKA300€30MACHOCTH CHCTEM NPH 3aBHCHMbIX
oTKa3axX. AHaIH3 JepeBa coObITHi. AHAIU3 JIepeBa HEUCIIPABHOCTEH.
Tabmuma CoOCTOSHUM.

13

Cuenudugeckne MeTOAbI KA9€CTBEHHON OLIEHKH
0TKa300€30I1aCHOCTH

AHaym3 o6mux npudnH. AHaNH3 00IIero pexumMa. AHaIH3
crenu(pUIECKOro pucka. 30HHBIM aHam3 6e30I1aCHOCTH.

14

Konnenuuu pa3spaGoTKH CJI0KHBIX TEXHHYECKHX CHCTEM.
HucxosInee H HTEPAMORHOE IPOSKTHPOBaHUe. I'apanTus paspaboTKu
KOHCTpyHpoBanwus. [1o/iepxKa IPOIeccOB 0TKa300e301aCHOCTH Ha
CTaUsAX YKU3HESHHOTO ITHKIIA.

15

YupagjeHde HaIe)KHOCTBIO B IPoIlecce MPOEKTHPOBAHNA
MepomnpusaTast 10 HOPMUPOBAHUIO TPeOOBAHUH K HANEKHOCTH H
oTkazo6e3omacHocTy cucTeM. OCHOBBI yIPaBIIeHHs TPEOOBAHUSIMH.
Banuparus 1 BepudrKaIms.

16

MeponpHsATHS 10 OATBEPKICHHI0 0TKA3006€30MaCHOCTH CHCTEM.
MeTozB! IOATBEPKICHHAS HaTIeKHOCTH. [IporpaMMeI obecredeHus
Ha/Ie)KHOCTH. VICTIBITaHNS HA HAEKHOCTD M 0TKa300€3011aCHOCTb.




4.2. TIpakTn4yecKue 3aHATHS

Ne Moy st
ECHHATLTHHBI

Ne ceMmuHapa

O0beM 3aHATHI

(1aceI)

HaumenoBaHue 3aHATHA

M1

Craructuyeckas OIleHKa noxasaTreyel HaaeKHOCTU DJIEMEHTOB

®dopMHupOBaHHE MOJCIIH OTKa3a

CTpyKTYpHO-TOTHYECKHE CXEMBI HAICKHOCTH

PaspaboTka MOJIeN¥ BHEIIHUX (HaKTOPOB

Ananus Harpy3oK 1 KOHCTPYKTHBHO-TCXHOJIOTHICCKUAX 3arracoB

PacueT mokasaresel HaJIeKHOCTH CHCTeM 0e3 pesepsa

N (NN R |[WN|—

N (N[NNI

Pacuer mokazarelneif HaIE)KHOCTH PE3ePBUPOBAHHBIX CHCTEM 0e3
BOCCTaHOBJICHUS

Pacuet mokaszareseid HaIeKHOCTH PE3CPBUPOBAHHBIX CUCTEM C
BOCCTaHOBJICHUS

M2

Amnanus BHJIOB, TIOCJIEJCTBUAN U KPUTHYHOCTH OTKa30B

10

Ouenka QyHKIIMOHAIBHBIX OITACHOCTEH

11

TabIuIHbIe METOIBI OLIEHKH 0TKa300€30IIacHOCTH

12

CBOJIKa BUIOB ¥ IIOCJICICTBHI OTKa30B

13

Ananu3 JepeBa HEUCIIPaBHOCTER

14

HpCI[BapI/ITCJ'IBHaSI OIICHKa 0€e30IMaCHOCTH CUCTEM

15

OneHKa MOTHOTHI U TITyOHHBI KOHTPOJIA

16

NN NN N

OneHka ypoBHS 0TKa300€30I1aCHOCTH CHCTEM

4.3 JlaGopaTopHbIie padoThI
He npeoycmompenui

4.4. CamocTosiTeJIbHAsA padoTa CTyI€HTOB

Ne MmoxyJist

MHCIUIITHHBI

O0BeM 3aHATHI

(1acer)

Bup CPC

IToaroroBka K BXOJHOMY T€CTHPOBAHUIO

V3y4eHre KOHCIEKTOB JICKIHH H JIMTEPAaTyPHBIX HCTOYHHKOB
[ToATOTOBKA K TECTHPOBAHMIO IT0 MOIYIIO 1 ‘

IToaroroBka K IIPAKTUYCCKUAM 3aHATHIM

IToaroToBKa K KOHTPOJIBHOU paboTe 1

Ioxroroska k b/13 1

I/IBYT-IGHI/Ie KOHCITEKTOB JICKIIAY U JATCPATYPHBIX HCTOTYHUKOB

N Q||

IToATOTOBKA K TECTHPOBAHMIO IO MOIYJIIO 2




6 IToaroroBka K MPakTAYECKUM 3aHATHIM
7 IMoxroroska k BJ13 2

3 HToroBoe TeCTUPOBAHUE

44 Utor

4.5. TIlpuvepHasi TeMaTHKA KyPCOBBIX paboT (IPOEKTOB)
He npeoycmompenul

5. IEPEYEHb YYEFHO-METOJUYECKOI'O OBECIIEYEHWS JUIA
CAMOCTOSITEJBHOM PABOTHI

V4e6HO-METOIMYECKOe 00ecIeUeHre JUISi CaMOCTOSTENbHOH pabOTHl CTYICHTOB B
cocrase YMK mucrmmmuas! (OPUOKC// URL: http://orioks.miet.ru/):

Momyib 1. OcHOBBI 0TKa300€30IIaCHOCTH CHCTEM.

1. Teoperuueckuii MaTepral mo MOayo 1.

2. Meromudeckue ykazauus st CPC mo momymo 1.

3. Crucok IuTepaTyphl

MeToIr9ecKre MaTepHabl, HEpEedeHb TUTepaTyphl, HHPOPMAIMOHHBIX HCTOYHUKOB 1L
BBIIOJIHEHHS 3a[aHuil 11 CaMOCTOSTENbHOM paboThl MO TeMaTuKe MOAyls 1, TpeGoBaHUA K
BBIITOJTHEHUIO CAMOCTOSTENLHON pabOThl M METOJWKa €€ OIICHHBAHHS, a TaK K€ OTPAXKCHHUE
pe3ynbTaTOB  BBINOJNHEHHMS caMmocTosTenpHOM paGorei B HBC coxepxarcs B pasuene
«CamocToarenpHas  pabora  crymeHToB» YMK  JHCHMIUIMHBL,  PasMEIICHHOM  Ha
nHPOPMAIIHOHHOM pecypce http://orioks.miet.ru/

Monyis 2. OGecrieueHre 0TKa300€30IaCHOCTH CUCTEM B IIPOLECCE IPOCKTUPOBAHUSA

1. TeopeTuuecKuii MaTepral o MOIYJIO 2.

2. Meroaguueckue ykaszauus mist CPC mo momymo 2.

3. Cnmcok IuTepaTypsl.

MeToaudeckie MaTepHaIbl, IEpeUeHb JTUTEPaTyphl, HHYOPMAIMOHHBIX HCTOYHUKOB JULT
BBITIOJIHEHMS 3a/aHuil UL CaMOCTOSTENLHOM paboThl 0 TeMaTHKe MOMyJa 2, TpeOoBaHHS K

BBIMOJTHEHUIO CAMOCTOSATEIRHOM pabOTEI M METOAHMKA €€ OICHHBAHHUS, a TaK K€ OTPAXKCHHUE
pe3yIbTaTOB BBINOJNHEHHMS camocTosTenpHOM paGorer B HBC coxmepxarca B pasuene
«CamocrosTenpHas  pabora  crymeHTtoB» YMK  IHMCHMIUIMHBI,  pasMEIICHHOM  Ha
nH(OpMAIMOHHOM pecypcee http://orioks.miet.ru/

6. IEPEYEHDb YYEFHOM JIUTEPATYPBI

JIarepaTtypa
1. Kuposckuit, O. M. AHain3 TeXHHYCCKUX CHCTEM. AHAIM3 BHIOB H IOCICJCTBHH
0TKa30B : ydeGHO-MeTommueckoe mocobue / O. M. Kuposckui, A. C. Kopones. — Mocksa :

PTY MUP3A, 2023. — 77 c.

2. Kuposckuit, O. M. Meronsl obecmedeHHs OTKa300e30IaCHOCTH KPUTHYECKHUX
cucreM : yuebHo-MeTommueckoe nocodue / O. M. Kuposekuit, A. C. Kopones, A. A. MummxkuHa.
— Mocksa : PTY MUPDA, 2023. — 54 c.

3. lapes, P. [O. AmnnaparHo-nporpaMMHOe oOecredeH’e —OTKa30yCTOHYHBBIX
HHGbOPMAIHORHO-YIIPABISIOMX cucTeM : MoHorpadus / P. IO. [MapeB. — Kpacnospck :
Kpacl'AY, 2016. — 196 c.



4. Tmenmenxo B.B., Bemses I0.K., ComoBbeB A.Jl. MareMaTn4ecKue METOABI B TEOPHH
HanexHOCTH: OCHOBHBIE XapaKTePUCTHKA HAJEKHOCTH M MX CTATHCTHYECKHN aHAIHM3. - 2-¢ H3L.
- M.: URSS, 2013. - 584 c.

5. Be30omacHOCTh W HAIEKHOCTh TEXHWYECKHX cucTeM : ydeOHoe mocobme / JI. H.
Anexcannposckas, U. 3. Aporos, B. W. Kpyrnos [u 1p.]. — Mocksa : Jloroc, 2010. — 376 c.

6. Paxumosa, H. H. Hae)KHOCTh TEXHMYECKHX CHCTEM Y TeXHOTEHHBIH PHCK : y4eOHOE
noco6ue / H. H. Paxumosa. — OpenGypr : OI'Y, 2017. — 277 c.

7. Bananos, A. H. ABTomMaTu3anusi NpOM3BOACTBA. PazpaboTka M BHEIPEHHE CHCTEM
yIIpaBieHus : yue6Hoe mocoGue wist By3oB / A. H. Bananos. — Cauxr-IlerepOypr : Jlanb, 2024.
—392c.

8. Pammes I'. . HageXXHOCTh M Ka4ecTBO CPEJICTB M3MEpeHHH :yueOHuK - Mocksa :
Axanemus, 2014. — 237

9. Kuposckuii, O. M. AHaIN3 TeXHUYECKAX CHCTEM. AHAIN3 JICPEBa OTKA30B : y4aeOHO-
MeTommaeckoe mocobue / O. M. Kuposckuit, A. C. Kopone. — Mocksa : PTY MUPJA, 2023.
—46c.

10. TTanoBa, T. B. Amamu3 ® pacdyeT HaI&KHOCTH TEXHHYECKOM CHCTEMBI U
TeXHOTEHHOTO pHcKa : ydeGHoe mocobue / T. B. ITanosa, M. B. Tlanos. — bpsiack : BpstHCKui
I'AY,2020. —75c.

HopmaruBHasi 1uTepaTypa

1. TOCT P 27.016-2020 HamexxHocTh B TeXHUKE. HameXHOCTh OTKPBITBIX CHCTEM
HarmonanbHbIM CTaHAapT PO [TpunsT. 01.07.2021 - URL:
https://meganorm.ru/Index2/1/4293719/4293719469 .htm

2. TOCT P 27.011-2019 HazmexHOCTh B TeXHUKE. BEpOATHOCTHBHIA aHAIM3 PHCKA
Texuuueckux cucrteM. OIEHKa HHTEHCUBHOCTH KOHEYHOTO COOBITHS JJIs 33aHHOTO MCXOIHOIO
cocrostHAss ~ HanmoHaIbHBIA cranmapt  P® [Ipumart. 01.07.2020 - URL:
https://meganorm.ru/Index2/1/4293725/4293725439.htm

3. TOCT P 27.012-2019 HagexuHocth B TEXHHKE. AHAIM3 OIACHOCTH H
pabotocnocobuoct (HAZOP). Hanmonanenbii crangapt PO Ilpuaar. 01.07.2020 - URL:
https://meganorm.ru/Index2/1/4293725/4293725438 .htm

4, TOCT P 27.302-2009 HanexHocTh B TeXHHKE. AHAIH3 J€PEBa HEHUCIIPABHOCTEH
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8. OGPA3OBATEJIbHBIE TEXHOJIOI'NA

B Xone peaqu3andM IUCIMIUIAHEI HCIIOJNB3YeTCS CMeMIaHHOe o0y4eHHWe, B OCHOBE
KOTOPOTO JIEXHUT HHTErPAllysl TEXHOJOTHH TPaIUIHOHHOTO M 3IEKTPOHHOro OoOydeHHs, B
YaCTHOCTH 3a CUeT B3aMMOJCHCTBHSA CO CTYIEHTaMH B DJICKTPOHHOH 00pa3oBaTeNnbHOHM Cpere,
Wi ofecredeHHs KOTOPOTO HCIONBb3YIOTCS cepBHChl oOpatHOH cBasu pasgen OPHOKC
«JloMalHye 3aNaHnsy», SIEKTPOHHAS I0YTa, CEPBHCH BHACOKOH(EPEHICBI3U U COLHATBHBIC
CETH.

OcBoeHHE 0OpPa30BATENBHON IIPOrpaMMbI 00ECIIEUMBAETCA PECYPCAMU  OJIEKTPOHHOU
nHdopMarmonHo-00pasoBatenbHoil cpensl OPMOKC: B pamkax [aHHOM IHCIUIUIMHBI Ha
miatdopme Moodle co3naHa rpymma TeCTOB, PEATH3YIOIHUX OH-TaiH TECTHPOBAHUE BXOIHOTO,
TEKYIIErO U BBIXOJHOTO KOHTPOJIS JOCTHIKEHMS WHIMKATOPOB KOMIICTCHIINH, B TOM 9HCIIE TIPH
OTCYTCTBHH CTYAEHTA HA ayIUTOPHOM 3aHITHH.



9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JIUCIUTIJIMHbBI

Haunmenosanue
yueOHBIX
ayIUTOpHH U OcHaleHHOCTh YUeOHBIX ayIUTOPHH 1 [epeuenp mporpaMMHOTO
IIOMEIICHAHN I | IOMEINEHHH U CaMOCTOATEILHOR pabOTEI obecmeyeHns
CaMOCTOSTEIHHOM
paboThl
. OrmepaliioHHas CHCTEMA
MynstuMenuitHoe 000pynoBaHue, )
Windows, makeTsl
VuebHas KoMmmbioTepHas TEXHUKA ¢ BO3MOXKHOCTBIO
IPUKITAIHBIX TPOTPaMM
ayTUTOPHS MOIKIIIOYeHHS K ceTH «HTepHET» U

Microsoft Office, Acrobat,

ob6ecnieuenueM noctyna 8 OPMOKC Matlab.

OnepanroHHas cHCcTEMa

TToMemenue mis )
KoMmproTepHas TEXHUKA C BO3MOXHOCTRIO | Windows, makeTsl

CaMOCTOSTEIIbHOM
5 [ONKIIFOYEHHMS K ceTH «VIHTepHET» U PUKJIAJHBIX IPOrPaMM
a0O0TEI .
p obecmeuenuem goctyna B OPMOKC Microsoft Office, Acrobat,
obyJaromuxcs
Matlab.

10. ®OHIBI OLIEHOYHBIX CPEJICTB JIISI IPOBEPKH
CO®OPMHUPOBAHHOCTH KOMIETEHIIAI/IOIKOMIETEHIINIA

®OC mo momkommerennun OIIK-4. OTOCTC  «CmocobeH  OCYIIECTBIIATH
UIeHTU(QUKAIIMIO OIAaCHOCTeH, OIEHKY BEIHYHHBI pHCKAa H 3(QPEKTHBHOCTL  CIIOXKHBIX
TEXHUYECKHX CHCTEM MaTeMaTHYeCKHMMM METONaMH» IPEICTaBICH OTACILHBIM JOKYMEHTOM U
pasmemnien B cocraBe YMK MUCHUIIIMHBI 3I€KTPOHHON HMH(OPMAaNHOHHOH 00pa3soBaTelbHOM
cpexst OPMOKC// URL: http://orioks.miet.ru/

11.METOJINYECKHE YKA3AHMS J1JISI OBYYAIOIINXCS 110 OCBOEHUIO
T CHATLINHBI

11.1. OcoOeHHOCTH OpraHMU3aIMHU Nponecca 00ydeHus

JucrummmHa «OTKa300€30MacHOCTh CIIOKHBIX TEXHHYECKHX CHCTEM)» CIIYKUT JULA
dopMupoBaHKs KOMIETCHIMH B O0ONACTH aHAIM3a M OIEHKH OTKa300€30IIaCHOCTH CHCTEM
yIpaBJIeHHs] TEXHOIOTMIECKAM 000PyI0BaHHEM MUKPOIIIEKTPOHHUKH.

CTyzmeHTbl, H3y4aroIie AUCIUILUIAHY, 00S3aHBI:

— ITOCETHUTH JIEKIIHH 10 IIPEIMETY;

— IMOCETUTH IPAKTUYECKUE 3AHATHUS;

— BBLINIOJHUTE TECTHPOBAHUS, KOHTPOJIbHYIO paboTy;

— semonanTs B3 1, B3 2;

— IPUHSATH YUACTHE B TUCKYCCHUSAX BO BpeMs MPAKTUYECKUX 3AHITHH,

B mporecce u3ydeHus Kypca MpeAnoaraeTcss CaMocTosTelbHasd paboTa CTyIeHTa IIpH
HOATOTOBKE K JICKIMOHHBIM M [PaKkTHYeCKHM 3aHATHAM, JabopaTOpHEIM pabotam,
HCIIOIb30BaHUE JINTEPATYPHI, HHTEPHET-PECYPCOB.

OCHOBHOE Ha3HAUEHHE JIEKIIMOHHOTO MaTepHhajla — JIOTUYEeCKH CTPOHHOE, CHCTEMHOE,

FJIY6OKOC U SICHOC H3JIOXKCHHUC y‘leGHOPO marepuaia. HasznaueHne €KUM 3aKII0OYacTCs B
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OCBOEHMH (GYHIAMEHTATBHBIX IPOOJIeM MHUCIUIUIAHEI, METOJ0B HAYYHOIO IO3HAHMS, HOBEHIINX
JOCTH)KEHHMH Hay4HOH MbICiH. B y4eOHOM mpoliecce JIEKIHS BBIIOTHSET METOIO0JOTHYECKYIO,
OpraHHM3allMOHHYIO U MHGOPMAIMOHHYIO (QYHKINH. JIEKIns pacKphlBacT MOHATHAHBIA ammapar
00 OIIEHKE YPOBHS OTKa300€30MacCHOCTH CJIOKHBIX TEXHHYSCKHX CHCTEM JJI aBTOMAaTH3ALUH
TEXHOJIOTHYECKHX IPOIIECCOB B MHKPO3JIEKTPOHHKE, HaeT IEJIOCTHOE IIPEICTaBICHHE O
JIUCHUIUIVHE, II0Ka3bIBAET B3aUMOCBSI3b C IPYTUMHU JUCHUIIIHHAMHA

IIpakTuyeckue 3aHATHS NIPEAHA3HAYEHB! UL 3aKPEIUICHHUS, YIIyOIeH s, PaCIIupEHUs U
JeTanu3amys 3HaHUW [IPY PEIIEHUHN KOHKPETHHIX 3aj[ad Ha OIBIT JCSTEIbHOCTH B KOMILIEKCE C
HCIIOJIb30BAHACM TBOPYECKOIO HMHDKEHEPHOrO0 MOAXoJa. B mporpaMme mpeayCcMOTpPEHBI
O3HaKOMHTCIIBHBIE IPAaKTHYECKHE 3aHATHS, IPOBOAMMBIE C IENBIO 3aKpCIICHHS M
KOHKPETH3alliM M3YYEHHOIO TEOPETHYECKOr0 MaTepHana, aHAJIUTHYECKHE IPaKTHICCKUEC
3aHSTH, CTaBSIINE CBOEH LIENBIO II0JTy4eHIEe HOBOM HH(OpMAINK Ha OCHOBE (OpMaIH30BaHHBIX
METO/IOB U TBOPYECKME MIPAKTUYECKHE 3aHATHS, CBSI3aHHBIE C ITOIyYeHHEM HOBOH HH(pOpMAINH
IIyTE€M CaMOCTOSITENBHO BEIOPAHHBIX MTOIX0JIOB K PEMICHHIO 3a/1a4.

IIo 3aBepmeHHIO H3yYeHUS MUCIUILINHEI IIPETyCMOTPEHA IPOMEXYTOUHAS aTTECTALUS B
Buze A1 HepeHIUPOBaHHOTO 3aYeTa.

11.2. Cucrema KOHTPOJISA 1 OLIEHHBAHHUS

JUIs OIIEHKH yCIIEBAEMOCTH CTYAEHTOB IO JUCIHIUIAHE HCIOJB3YETCS HAKOIHMTEILHAS
6aimmeHas cucrema (HBC).

basnamu OLEHMBAIOTCS: BBIIOJHEHHUE KaXIOT0 KOHTPOIBHOTO MEPOIPHSATHS B CEMECTPE
(B cymme makcumym 80 Ganna), u 3a4eTa ¢ oneHkol (MakcumyM 20 6amios). [To cymme Gamios
BLICTABIIIETCA HTOrOBas OLEHKa 1o mpeaMery. CTpykTypa © rpaduk KOHTPOJIBHBIX
MeponpusaTuit foctynHsl B cucreMe OPMOKC http://orioks.miet.ru/.

IIpy BBICTaBICHHUH HTOTOBOM OLEHKH, HWCIIONB3YETCs INKANa, IPUBEACHHAS HIDKE B
TabuIe.

CymMma OajioB OrneHka
Memnee 50 2

50 -69 3

70 — 85 \ 4

86 — 100 5
PABPABOTYHNKM:

Homent Uucturyra MIICY, k.1.H. %7/7 K.B. Cenprx
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PaGoyass mporpamma JUCIMIDIMHBI «OTKa300€30II1aCHOCTE CJIOKHBIX TEXHHYCCKUX
CHCTEM» II0 HampaBlIeHWIO MOATOTOBKH 27.04.04 «YmpaBiieHHE B TEXHHYECKHX CHCTEMaXy,
HarmpaBlieHHOCTH (mpo¢umo) «IIpoeKTHpOBaHME CHCTEM YIPABIEHHS TEXHOIOTHYECCKHM
000pyI0OBaHUEM MnKpoaneKTpOHHKn» pa3pa60TaHa B Uuctutyre MIICY n YTBep)ngHa Ha
saceqanuu Y C Uuctutyra MIICY « 0 » L A6 2024 ropa, npotokon Ne 722

Hupexrop Uucturyra MIICY, n.1.H. \X x A.JL IlepeBep3es

JIMCT COI'/TACOBAHMA

PaGouas mporpamMma coriiacoBana ¢ aupeknuel «[lepenoBoi HHKEHEPHOH IIKOJIBD)

3am. mupextopa [TNIII %@ H.}O. Cokonosa

Pa6Gouas mporpamma coryiacoBaHa ¢ LIeHTpOM IOATOTOBKHM K aKKpEAUTAllMd M HE3aBHCHMOMN
OLIEHKH Ka4yecTBa

—~
Hagamsank AHOK .M. Huxynuna

4

Pabouas mporpamma corizacoBana ¢ 6ubnmmorekoit MUOT

Jupextop OUOIMOTEKH K%W = T.I1. ®ununmnosa
7
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