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1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Leabp ocBoeHUSs] AUCHUILUIMHBI. HU3YYEHHE amnmapatHoil miaTGopMbl M  aNrOPUTMHYECKOTO
obecreueHrss MUKPOIIPOLIECCOPHBIX TEPMHUHAIIOB pefieiHoM 3amuThl U aBToMatuku (MIIP3A); uzyuenue
CHCTEM PEJICHOM 3alUThl U aBTOMATUKH, BBITIOJTHEHHBIX HA ocHOBe MIIP3A
3agaum QU CHUIITTHHBI
- — (hopMHUPOBAHHKE MPEJCTABICHUS 00yJaIOMUXCs 0 pa3HOOOpa3HbIX Buaax MIIP3A, cTtpykryp,
BBITIOJIHEHHBIX HA MX OCHOBE CHCTEM pPEJICHHOM 3allUThl U aBTOMATUKH, a TAK)KE UX OCHOBHBIX
XapaKTEepPUCTHK;;
- — MpUOOPETEHNE HABBIKK Pa0OTHI C TEXHHYECKOHN U MPOEKTHOM JokyMeHTanuen mo MITP3A;;
- — o0y4eHHe MEeTO/IaM KPUTHYECKOM OIEHKH CyliecTByonmx ycrpoicte MIIP3A u cuctem
peneitHOM 3aIUThl U ABTOMATUKH, UX CPABHUTEIBLHOTO aHAJIN3a;;
- — o0y4yeHHre MeTo/1aM MTPOEKTUPOBAHUS CUCTEM PEJICHHON 3alUThl U aBTOMATHKHU C
ucnonb3zoBanuem MITP3A..

dopmupyembie y 00yJaronerocs KOMNeTeHIUH U 3alJIaHUPOBAaHHBIC Pe3yJbTaThl 00yUYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMITETeHIIH HHIHKATOPA 0CTHKEHHSI
KOMIEeTeHIIHH
IIK-1 Cnocoben U/1-3nx-1 Ciocoben 3HATh:
PYKOBOIHTH pa3paboTKoOit pPeaNTM30BbIBATH AJITOPUTMBI - — COBPCMCHHBIC TOCTMKCHUS HAYKH U
MHUKPOIIPOLIECCOPHBIX pENEeHON 3aIUThI TEXHHUKH B 0071aCTH MPOPECCHOHATBHOI
YCTPOMCTB peseitHon JEATCIIbHOCTH;;
3aIUTHI - —3(peKTUBHBIC MPOU3BOICTBEHHO-

TEXHOJIOTHYECKHE PEKUMBI PAOOTHI
00BEKTOB JICKTPOIHEPTETUKHU U
AIEKTPOTEXHUKH. ;

- — METOJIbl U CPEJICTBA
aBTOMATU3MPOBAHHBIX CUCTEM YIIPaBJICHUS
TEXHOJIOTHYECKUMU MTPOLIECCAMU
AIEKTPOIHEPrETUUECKON U
ANEKTPOTEXHUYECKON TPOMBIIIEHHOCTH;;
- — METOJIBI CO3JaHUs U aHaIu3a MOJIEIIEH,
MO3BOJISIOIIUX TPOTHO3UPOBATh CBOMCTBA
1 NIOBeJIeHNE 00BEKTOB
npodeccHoHaNBbHON e TEIbHOCTH;.

YMETh:
- — IPUMEHSATh COBPEMEHHBIE METO/IbI
WCCJIEIOBAHMsI, OLICHUBATh U IIPEICTABIATh
Pe3yJIbTaThl BHITIOTHEHHON padoThI;;

- — (opMynupoBaTh TEXHUYECKUE 3a1aHUS,
pa3pabaTbIBaTh U MCIIOJIb30BaTh CPEICTBA
aBTOMAaTU3ALMU IIPU IPOEKTUPOBAHUH U
TEXHOJIOTUYECKON MOJITOTOBKE
IIPOU3BOJICTBA;;

- — IPUMEHSATh METO/IbI aHAIH3a
BapHUaHTOB, pa3pabOTKH U TIOUCKA
KOMIIPOMUCCHBIX PELICHU. ;

- — HCTI0JIb30BaTh UHOCTPAHHBIN S3BIK B
npodeccuoHanbHOM chepe;.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JIMCIMITJIMHA ~OTHOCHTCS K OCHOBHOW MpO(eCCHOHAILHONH —00pa30BaTe/IbHON —IpOrpamme
WHTennekTyallbHble CUCTEMBI 3alUThI, aBTOMAaTUKU U yIpaBiieHus 3Heprocuctemamu (nanee — OIIOIN),
HanpasiaeHuss noAaroroBku 13.04.02 DnekTposHepreTHka M 3JICKTPOTEXHUKA, YPOBEHb OOpa30BaHMUS:
BBICIIIEE OOPA30BAHME - MATUCTPATYPA.

basupyercs Ha ypoBHe BbIclIero o0pa3oBanus (6akaiaBpuaT, CIICUATIHUTET).

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUU JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMTYCKHOM KBaTU(UKALMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OO1me MpUHIKIBL 1.7 2 4 - - - - - - - 3.7 - IlodzomogKa K neKyuiemy KOHmpoio:
peanuzanuu GyHKIUN [ToaroroBka K MPOX0XKAECHUIO TECTUPOBAHUIO
P3A B Nel
MHKPOIIPOILIECCOPHBIX Camocmoamenvroe usyuenue
TEpMHUHAJIAX meopemuueckozo mamepuana: N3ydenne
11 OO11¥e MPUHITUITEL 7.7 4 - - - - - - - 3.7 - TeopeTHyeckoro marepuaina (2 daca) [1] ¢. 5-40;
peanuzanuu GyHKIUH [2] c. 135-143
P3A B H3yuenue mamepuanoe 1umepamypHslx
MHKPOIIPOIIECCOPHBIX UCIOYHUKOG:
TEepMHHAIIAX [2], cTp. 11-16
2 AJTOPUTMEI 30 8 6 8 - - - 2 - 6 - Iloozomoeka Kk 1adopamopnoil pabome:
MpeIBapUTENLHOMI [oxroToBka k maboparopHoit padote Nel
00paboTkn Camocmoamenvhoe usyuenue
nHpopmanum. meopemuyuecko20 mamepuana: Vzyuenue
ANTOpUTMEI TEOPETHYECKOro U MPAaKTHYECKOTr0 MaTepualia,
M3MEPHUTENIBHBIX MOJIFOTOBKA K BBITIOJIHEHHUIO J1a00PaTOPHOM
OpraHoB paborsl (6 yacos) [2] c. 118-120, c. 143-182
2.1 ANTOpUTMEI 30 8 6 8 - - - 2 - 6 - IlodzomogKa K meKkyuiemy KOHmMpOJo:
npe/iBapuTeIbHON [MoaroroBka K MPOXOKAESHHIO TECTUPOBAHUIO
06paboTku Ne2
nHdopmanum. H3yuenue mamepuanoe 1umepamypHobix
ANropuTMEI UCHMOYHUKOG:
U3MEPUTENIBHBIX [2], cTp. 17-80
OpraHoB
3 OcobenHoctu 18 4 2 8 - - - 2 - 2 - IToozomogka K nadopamopnoii pabome:
peanuzanuu IMoaroroska x naboparopHoii pabote Ne2
anroputMoB P3A Camocmoamenvroe usyyenue
3.1 OcobeHHocTH 18 4 2 8 - - - 2 - 2 - meopemuueckozo mamepuana: Vzyuenve
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peanuzanuu
anroputMoB P3A

TEOPETUYECKOTO U MIPAKTHISCKOTO MaTepHana,
MOATOTOBKA K BBIMIOJIHEHHUIO J1a00PaTOPHOit
paborsl (2 yaca) [2] c. 239-253

H3yuenue mamepuanog numepamypHuix
UCHOYHUKOG:

[1], cTp. 434-456
[3], cTp. 183-205
[4], cTp. 149-158

4 Cucrema BBOZIA 8 4 2 Iloozomoeka K meKyuiemy KOHmMPOJII0:
AHAJOTOBBIX CUTHAJIOB IToaroroBka K MPOXOKACHHUIO TECTUPOBAHHIO
4.1 CucreMma BBOIA 8 4 2 Ne3
AQHAJIOTOBBIX CUTHAJIOB Iloozomogka k 1abopamopmnoit pabome:
IToxroToBka Kk 1abopatopHOii padoTte Ne3
Camocmosamenvnoe usyuenue
meopemuueckozo mamepuana: Visyaenue
TEOPETHYECKOro U MPAaKTHYECKOT0 MaTepuaa,
MOZITOTOBKA K BBIMIOJIHEHUIO Ta00PaTOPHON
pabotsI (2 gaca) [2] c. 128-135
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[2], cTp. 81-104
5 Ioctpoenue cucrem 28 12 10 CamocmosamensbHnoe usyuenue
MHKPOITPOIIECCOPHBIX meopemuyuecko20 mamepuana: 1zydenue
3amuT. OcoOeHHOCTH TEOPETHYECKOTO U MPAKTUUECKOTO MaTepHana.
AJITOPUTMOB MOJITOTOBKA K BBITIOJIHEHHUIO J1a00paTOPHOM
MHUKPOTIPOIIECCOPHBIX pab6otsr (10 wacoB) [1] c. 409-449, c. 533-545,
3amuT. Bompockl c. 567-571
9KCIUIyaTaluu Iloozomogka k nabopamopmnoit pabome:
MHUKPONPOLIECCOPHBIX [oxroroBka k taboparopHOi paboTte Ned
3aIIUT H3yuenue mamepuanog 1umepamypHbix
5.1 IToctpoenue cucrem 28 12 10 UCHIOYHUKOB:
MUKPOHPOLIECCOPHBIX [2], cTp. 105-155
3amuT. OcobeHHOCTH
AJITOPUTMOB
MHKPOIIPOIIECCOPHBIX
3a1uT. Bonpocsl
IKCILTyaTaluu
MHUKPOITPOIIECCOPHBIX
3alIUT




3a4er ¢ OLEHKOI 36.0 - - - - 18 - - 0.3 - 17.7
Kypcogoit mpoekr (KIT) | 16.3 - - - - - - - 0.3 16 -
Bcero 3a cemectp 144.0 32 16 16 - 18 - 4 0.6 39.7 17.7
Hroro 3a cemecTp 144.0 32 16 16 18 4 0.6 57.4

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUHU IO KYPCOBBIM
npoektam/padoram; MKKII — unauBuayansHbie KOHCYIbTAIIMU 0 KYpPCOBBIM IpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIUU 110 pa3aesaam
muctumuinael, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Obwue npunyunvt pearuszayuu dyukuui P34 6 mukponpoueccoptvix mepmunaiax

1.1. O6mume npuHIHUITBI peanu3anui GyHKIuH P3A B MEKpPONIPOIIECCOPHBIX TEPMHUHAIAX

OO6o0muIeHHas CTPYKTypHash CXeMa MHUKPOIPOIECCOPHOTO TepMHUHANa peNeHHON 3aIluThl |
aBromMatuku (MIIP3A). Cucrema cBsi3u ¢ OOBEKTOM YIpaBlIEHHUs, KaHAIbl BBOJIa aHAJOTOBBIX W
JUCKPETHBIX cUTHANOB. [IpencraBieHre BEBIOOPOK MTHOBEHHBIX 3HAYCHHI SJICKTPUICCKUX BEITUIHH
JBOMYHBIMH KoJaMu. OCOOEHHOCTH (PYHKIIMOHUPOBAHUS MUKPOIIPOLIECCOPHBIX CUCTEM PEaIbHOTO
BpPEMEHM, TPeOOBaHUS K almapaTrype U IporpaMMHOMY OOECIIEUEHUIO CUCTEM PEAJIbHOTO BPEMEHU. .
O606menHas ¢hopMa 3aUCH aJTOPUTMOB PEICHHOMN 3alIMTHl U aBTOMATUKH MPHU UX pealu3aliy B
MIIP3A. TIlocnemoBaTeinbHOCTh O0paOOTKH WHPOpPMAIMK B aNropuTMax: (HOpMHpPOBaAHHE
CpPaBHHMBAEMbIX BEJIMYUH, BBIIIOJIHEHUE OINEpaliil cpaBHEHUS, JIOTHUecKrue (QYHKIUU, pacIIMpeHue
oneparuii byneBoit anreopel. OcOOCHHOCTH TIpeIcTaBIeHus anropuTMoB B MITP3A 1o cpaBHEHHIO
C aHaJOroBBIMHU peanu3alnusamMu. Peanuszanus onepanuii uHTErpupoBanus U auddepeHInpoBaHUSL
110 BIOOPKaM MIHOBEHHBIX 3HaUEHUI, IOTPEIIHOCTH peasln3aluy onepanuil. Peannzanns ciaoxkHbIX
(GyHKIIMOHAIBHBIX 3aBHCUMOCTEH, BO3SMOXKHOCTH U OTpaHUYCHHs UCTIOIb30BaHUs psiaoB Teitnopa u
TabnuL QyHKIUI..

2. AJZZODumel npedeapumeﬂbHoﬁ 06[761601711(’1/[ qubopMauuu. AJZZODumel usmepumeibHblx
opcaHoe

2.1. AnropuTMmsI IpeaBapUTEIbHON 00pab0OTKK HH(pOPMAITUU. AJTOPUTMBI H3MEPHUTEIIBHBIX
OpraHoB

OO0mass CTpyKTypa alrOpuTMOB H3MEpPHUTENbHBIX OpraHoB. HasHaueHue anropuTMoB
IpeJIBapUTENbHON 00pabOTKK BXOAHBIX CUTHAJIOB U MX cocTaB.. [IpencraBieHne cCMHyCcOUIaabHbIX
BEJIMYMH B BHJIE OPTOTOHAIBHBIX COCTABISAIOIMINX. ANTOPUTMBI OPTOTOHAIN3ALIUN CUHYCOUIATBbHBIX
BEJIMYMH: aJrOPUTMbl JBYX BBIOOPOK, AJIrOPUTMbl Ha OCHOBE ONEpAaLMi HHTETPUPOBAHUS U
muddepeHpoBaHus. BiusHue agIuTHBHBIX TAPMOHUYECKUX TTOMEX, YACTOTHBIE XapaKTePUCTUKU
anroputMoB. OOnacTb HCMONb30BaHMUS anropuTmoB.. [ludpoBas uyacToTHas uIbTpanus.
[Tepenarounas GpyHKIUS HEPEKYPCUBHOTO (puibTpa U ee cBoiicTBa. MeTOobl YCTpaHEHUs BIMSHUS
NEePUOANYHOCTH YAaCTOTHOM XapaKTepUCTUKU (pUiIbTpa Ha morpemHocTu. AnroputM dypwe, Kak
Pa3sHOBUHOCTb YaCTOTHOTO (hUIIBTPa, €r0 YaCTOTHBIE XapaKTEepUCTHKH. beicTpoe npeobpazoBaHue
®ypbe, BO3MOKHOCTH €r0 UCIOJB30BAHUS B aJlTOPUTMaX U3MEPUTEIbHBIX OpraHoB. OnTuMu3anus
3anucu  anroputMa @Dypbe.. ANTOPUTMBI UACHTUGUKAIMM TMPUHYKICHHON COCTaBISIOLICH
BXOJIHOTO CHTHaja Ha OCHOBE MOJeENeld CcurHajia.. AJITOPUTMBI BBIIEIEHUS CHUMMETPUYHBIX
CJIara€MbIX 3JIEKTPUUECKUX BEIMYHH I10 OPTOrOHAIBHBIM COCTABIISIFOIIMM BXOJHBIX CUTHAJIOB U 110
BbIOOpPKaM MTHOBEHHBIX 3HaueHui. VX comocraBieHue u 00JacTh ucrosib3oBaHus.. [lonarue o6
AaBapUMHBIX COCTABIAIOIIUX DJJIEKTPUYECKUX BEJINYMH, IPEUMYIIECTBA MX HCIIOJIB30BAHUSA B
IropuTMax pesielHON 3alUThl MO0 CPAaBHEHHUIO C MOJIHBIMHU (Da3HBIMHU BETUYMHAMU. AJITOPUTMBI
GuUIbTPOB aBapUHBIX COCTABIAOIMMX. HebamaHnc QUIBTPOB aBapUHHBIX COCTaBISIONIUX TPU
OTKJIOHEHHSIX YaCTOThI CETH M aCUMHXPOHHBIX peXUMax. MeTo bl CHUKEHUS BEIHMYMHbI HeOanaHca..
ANTOpPUTMBI U3MEPUTEIBHBIX OPraHOB C OJHOM IOJBEIEHHON BEIUYMHON Ha MPUMEpE pEJe TOKa.
BapuaHTbl anropuTMOB Ha OCHOBE MCIIOJIb30BaHMSI BHIOOPOK MTHOBEHHBIX 3HAYEHUI, UX CBOMCTBA
U BO3MOXHOCTM IPUMEHEHHUS. AJTOPUTM Ha OCHOBE MCIOJIb30BAaHUS OPTOTOHAIBHBIX
COCTaBJISIIOLINX, OCOOEHHOCTH 3allliCH aIrOpUTMa, MHUHHUMH3UPYIOLIETO 3aTpaThl MAIIWMHHOTO
BPEMEHHU IIPU €T0 peanu3aluu.. AJITOPUTM pEJIE CONPOTUBIEHU. MeToauKa peanu3alnun CI0KHbIX
XapaKTepUCTUK cpadaThIBaHUs PEJie CONPOTUBIICHUS B KOMIUIEKCHON IJIOCKOCTH COMPOTUBIEHUI.
[Tpumepsbl peanu3any peie CONPOTHUBICHHS C XapaKTepUCTUKaMHU cpalOaThIBaHUS B BHJIE
OKPYKHOCTH M TOJIMTOHATBHBIMUA XapaKTePUCTUKAMH.. AJTOPUTMBI pejie HalpaBJIEHUs MOLHOCTU
Ha OCHOBE HEMOCPEICTBEHHOI'O pacueTra yrjla MeXay BEKTOpaMU TOKa M HAIPsDKEHUs, a TakKe Ha
OCHOBE pacueTa BEKTOPHOIO IIPOM3BEIEHUS BEKTOPOB TOKa W HampsbkeHusa. CpaBHeHue
QITOPUTMOB, 00JIACTH UX MCIIOJIb30BAHUS.. AJTOPUTMBI U3MEPUTEIBHBIX OPraHOB AUCTAHIIMOHHOTO
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TUMA, BKIIOYAIONIME MOJAENh 3alllMIIaeMoro OOBeKTa, Ha TpUMEpe 3allUThl  JIMHUU
3IIEKTPOIEPENAYMN. .

3. Ocobenrnocmu pearuzayuu arzopummos P34

3.1. OcobeHHOCTH peanu3anuu anroputMo P3A

[Torpemnoctu 1udpoBOi peanu3anyi aIrOPUTMOB U3MEPUTEIIBHBIX OPTaHOB, UX HMCTOYHHUKHU.
MunuMuzanus apudMeTHYeCKHX IOIpEeIIHOCTel B Ipolecce cyera. BiusHue mnorpermsoctei
U(pPOBOrO MPEJICTABICHUS AaHAJOTOBBIX BedWYuH. [IpoOneMa CHHXpOHHM3AIMKU BBIOOPOK
MIHOBEHHBIX 3HAaue€HUH JByX M Oojee BXOJHBIX BEIMYMH M IyTH ee peleHus. BiusHue
CKOJIb3511er0 OKkHa Pypbe Ha pacueT OpTOrOHAJIbHBIX 3HAUYEHUI BEJINYMH B IEPEXOJHBIX pEeXKUMAX..
CrpyKkTypa alropuTMH4YECKOro 00€CHedyeHUus MHOTO(QYHKIMOHAIBHOTO KOMILUIEKCa peleiiHoN
3allluTl M aBTOMAaTHUKU B cocTtaBe TepMuHana MIIP3A. AnropurMbl KOHTPOJISI COCTOSIHUS
3alIMIAeMOro O0BEKTa M AJITOPUTMBl JIOKAINW3ALUU MOBPEXJICHUM Ha O0BEKTe, UX COCTaB M
pexuMbl paOoThl. BapuaHTbl opraHu3aliy BBIIOJIHEHUS AJITOPUTMOB B PEAbHOM MacluTade
BPEMEHU..

4. Cucmema 66004 aHAN0208bIX CUSHATIO8

4.1. Cucrema BBOJIa AaHAJIOTOBBIX CUTHAJIOB

XapakTepucTUKa aHaJOrOBbIX CHUTHAJIOB, WX COCTaB IMpPU pealu3alud airoputMoB P3A
Pa3IMYHBIX AIEKTPOIHEPreTUYECKUX 00BEKTOB. TpeOoBaHUS K TOUHOCTH MPECTaBICHUS CUTHAJIOB
BBIOOPKAMHM MTHOBEHHBIX 3HadeHHUH.. CTpyKTypHas cXeMa KaHaJOB BBOJIa aHAJIOTOBBIX CHUTHAJIOB,
Ha3HA4YeHHE DJJIEMEHTOB. Pexxumbl pabOThl cHCTEMBI BBOJAA: NPOrPaMMHBIA BBOJ, BBOJ IO
MPEPHIBAHUIO, KaHaJ MPSMOrO JOCTylla B TaMATh, MEPUOJAMYECKUN M SIHU30IUYECKHI BBOJ
CUTHANOB.. BpIOOp 1mIara JOUCKpeTH3allMd M YPOBHS KBAaHTOBAHMS — aHAJOro-LIU(PPOBOTO
npeoOpa3zoBanusi. KpaTHOoCTh BXOAHBIX curHajioB U pacder pazpsaHoctu AL[Il. Bo3moxxHOCTH
BOCCTAHOBJICHHsI CHUTHalla 1O €ro BbIOOpKaM. BriusHuE IUCKpeTH3alMd Ha CHEKTPaIbHYIO
MJIOTHOCTh CUTHAJNA, YPPEeKT «MacKUpoBKH» crektpa. [Ipumenenune teopemsl KoTenpbHUKOBA ISt
BbIOOpA I1ara TUCKPETH3AUU. MeTOAbl CHIKEHHSI TIOTPEITHOCTH MTPU BOCCTAHOBIIEHUHU CUTHAJA TI0
€ro BBIOOpKaM..

5. Ilocmpoenue cucmem MUKpoOnpoueCcCoOpHblX 3auiumn. Ocobennocmu aieopummos
MUKPONPOUECCOPHbBIX 3auum. BOI’lDOCbl IKCcnayamauuu MUKponpoyecCoOpHblx 3auiuni

5.1. IlocTpoeHue cucTeM MUKPOIPOLIECCOPHBIX 3auT. OCOOEHHOCTH aJrOpUTMOB
MHUKPOIPOLIECCOPHBIX 3aIIUT. BOIIPOCHI AKCITyaTaniu MUKPOIIPOLECCOPHBIX 3aLUT

TunoBoi cocTaB aJIrOPUTMOB PeJEHHON 3amMThl U aBToMaTuku B MIIP3A, npumeps! Begynmx
¢upm, Bbmyckaomux MIIP3A. IlpuHuunsl QopMUpOBaHUS CUCTEMBl PEICHHON 3alUTBl U
ABTOMATHKH 3JIEKTPO3HEPreTUYECKOro OO0BbEKTa Ha MMKPONPOLIECCOPHBIX TepMUHalaX. Bribop
yuciaa W THNA TEPMUHAJIOB MPH IOCTPOCHHHM 3aKOHYEHHOW CHCTEMBl PEIECHHOM 3alluThl H
ABTOMATHKH CJIOXXHOTO 00BekTa.. [IposiBIeHHE OTKa30B 2JIEMEHTOB TE€PMUHANAa HAa BBIOJHEHHE
GyHKIMI peneiiHOM 3aluThl M aBTOMAaTHKH, CXeMa BIUSHUSA OTKa3a W cOos 3JeMeHTa Ha
BBINOJIHSAEMYIO (DYHKIIMIO. MeTo/Ibl MOBBIIICHUST HAIS)KHOCTU Ha dTare MPOEKTUPOBAHUS CUCTEMBbI
P3A u B mnpomecce »3KCIulyaTalMd. BapHaHTBl CTPYKTYPHOTO pEe3€pBUPOBAHMSI CHUCTEMBI,
noctpoeHHol Ha ocHoBe MIIP3A. CBoiicTBa CTpYKTYpHOTO pPE3€pPBHUPOBAaHUS TEPMHUHAJIOB IIO
nornueckum cxemam M, MJIM n maxkoputapHOro pe3epBupoBaHus. Bo3M0XHOCTH Ma)KOPUTApPHOTO
pe3epBUPOBAaHUS 1O  AITOPUTMY  BBIOODOYHOM  MeIuaHbl, pealu3alus alropurMa B
MYJIBTUIIPOLECCOPHON BBIYMCIUTENBHOIN cucTteMe.. Bo3moxkHoCcTH U 3(()EKTUBHOCTH BKIIFOUEHUS
MIIP3A B kauectBe HHxkHero ypoBHs ACY TII. Kanans! cBsi3u, TpeOOBaHUS K KaHaliaM, BapUaHThI
BbInoaHeHus. [Iporokonsl oOMeHa, mpoOiembl M uX pemieHus. ObecrieyeHre COBMECTUMOCTH
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paboThl TEPMHHAJIOB pa3nuyHbIX (pupMm-usroroButencii. Crangaptr 61850: HazHaueHwue,
BO3MOXKHOCTH, BapHaHThl TIIOCTPOCHHMsS CcHCTeM Ha 0a3e crangapra 61850.. IIpumeps
(bopMHpOBaHHUS CHCTEMBI PEICHHOM 3aLIUTH U AaBTOMAaTHKH Pa3IMYHBIX 00BEKTOB.. O030p BeAyIIHUX
¢bupm™m, Beimyckarommx MIIP3A, XxapakTepucTHKa OCHOBHBIX THIIOB TepMHHANOB. [IpoGnemHbIC
BOMPOCHI HMCIOJb30BAHUS THUIOBBIX TEPMUHAJIOB: IOJHOTA (DYHKIMH peneiHol 3ammTel U
ABTOMATHUKH, OCOOCHHOCTU aNrOpPUTMOB (DYHKIMOHUPOBAHUS 3aLIUT, 3aJI0)KEHHBIX B TEPMHUHAIbI
MHOCTPAHHOI'O IIPOM3BOJICTBA, HAJIMYME PEKOMEHJAIMM 10 mpoekTupoBaHuto cucteM P3 u A Ha
0a3e BBIYCKAEMBIX TEPMHUHAIOB, UX I[OJHOTAa W OOOCHOBAHHOCTh.. BapHaHTHI BBINOIHEHUS
ocHOBHBIX 3amuT BJI Ha 6a3e MIIP3A. OcobGeHHOCTH anropuTMOB (DYHKIIMOHUPOBAHUS 3aIUT C
a0COIOTHON CeNEeKTUBHOCThI0. KOHTpoIb BpeMeHU 3aJepKKW B Iepefadye CUTHaja MO0 KaHaly
CBSI3M M €ro yder B ajroputmax 3amuT. CocTaB IYyCKOBBIX OpPraHOB 3aIIUT C aOCOIIOTHOU
CEJIEKTUBHOCTBIO, HCIIOJIb30BAHME ABAPUUHBIX COCTABJISIOLIMX SJEKTPUUYECKUX BEIMYHMH B
IIyCKOBBIX OpraHax. Beimonnenue oprana Manunyasiuuu J1d3 ¢ afanTUBHBIMUA XapaKTEPUCTUKAMHU.
WNHuTterpanbuplii npuHiun cpaBHeHus ¢a3 B JIdP3. Meroasl ycTpaHeHUsS «MEPTBBIX» 30H OpraHa
HaNpaBJICHUS MOLTHOCTH B (HIBTPOBBIX HANpPABICHHBIX 3allUTax.. BapHaHThl BBIIOIHEHUS
pe3epBHbIX 3amuT BJI Ha 6a3ze MIIP3A. D¢ dekTUBHOCTh yBEIMUEHUS YUCIA CTYIIEHEH B 3alUTax
C OTHOCHUTEJIBHOM CEJIEKTUBHOCTHIO, HAa3HAUEHUE JIONOJHUTENIbHBIX CTyNeHed. XapaKTepUCTUKU
cpalbaThlBaHUSI peJie COMPOTHBIICHUS JUCTAHIIMOHHBIX 3alIUT B KOMIUIEKCHOM IJIOCKOCTHU
CONPOTUBIIEHUH, UX OTJIMYUSA OT AHAJIOTOBbIX 3amUT. OCOOEHHOCTH pacyeTa YCTaBOK JUIsl pejie
COTPOTHUBIICHUS CO CIIO)KHBIMU XapaKTePUCTUKAMH CpadaThiBaHUs. AJITOPUTMBI ITyCKOBBIX OPraHOB
OJIOKHPOBKHM OT Ka4aHWUW AMCTAHIMOHHBIX 3aLUT, KOHTPOJIHUPYIOLIUE aBapUKUHbIE COCTABIISAIOLINE
TOKa, a TaK)K€ CKOPOCTh M3MEHEHUS BEKTOpa CONPOTUBJICHMS. Jlornmyeckoil 4acTu OIOKUPOBOK.
[TpuHUMIIBI OJOKMPOBKU AMCTAaHLMOHHOM 3aIMTHI NPU MOTEpE Leneil HalpsHKeHUs, AOMOJIHEHUE
JUCTAHLUMOHHBIX 3alUT CTYNEHSIMH HEHANpPAaBJICHHBIX TOKOBBIX 3alllUT M JIOTMKAa MX BBOJA B
paboty.. OcoOEHHOCTH aJITOPUTMOB JU(PEpeHIINATBHBIX 3alIUT TpaHchopMaTopoB. Bapwant
BbIMONHEeHUs auddepenimanbioit 3amuTel 0T K3 Ha 3emmro. Topmo3HbIE XapaKTePUCTHKU
cpabareiBanus IU(p(epeHIHATBHBIX 3alUT, YPPEKTUBHOCT BBOJAA JIOTIOJHUTEIFHOTO YYacTKa
TOPMO3HOM XapakTepUCTUK U ee pacyeT. BapuaHTbl (opMupoBaHHMs TOKa TOPMOMKEHHS, HX
CPaBHMUTENBHBIM aHanu3. MeToasl 1U(GpPOBOro BBIPAaBHUMBAHUS TOKOB HUPKYJISIUU B IJI€4ax
3alUThl.. TUOBl pe3epBHBIX 3amMT TpaHchopmaropoB B coctaBe MIIP3A. Xapakrtepuctuku
cpabaThIBaHUs pele€ CONPOTHBJICHUS JUCTAHIMOHHBIX 3alUT, WX OCOOEHHOCTH B BapUaHTE
OpUMEHEeHHs Ul 3alluT TpaHchopMaTopoB. THUIMOBONW BapuaHT paclpeieieHus CTyneHel
JUCTAHIIMOHHBIX U TOKOBBIX 3alIUT C YYETOM MX HalpaBJIE€HHOCTH, pacueT YCTaBOK cpadaTbIBaHUs
OTIENbHBIX CTyNEHeH. BzanMopaelcTBHE TEpPMHHAIOB, YCTAHOBJIEHHBIX Ha pa3HBIX CTOPOHAX
3amuuaeMoro aBrorpaicgopmaropa.. CoctaB TEPMUHAIOB PEJIEHHON 3alIMTHI OT BHYTPEHHUX U
BHemHuX K3 reHeparopa u Onoka reneparop-tpaHchopmaTop. OcoOEHHOCTH aJropuTMOB
(GYHKIIMOHMPOBAaHUM 3aIlUT, peann3oBaHHbIX B MIIP3A Ha mpumepe TepMHHAIOB pa3IUYHBIX
¢bupwm.. JlumeBas naHenb TepMHUHAIA PENIEHHON 3aIUTH M1 aBTOMATHUKH, COCTAaB 3JIEMEHTOB JIUIIEBOI
naHesn U ux (QyHkuuu. [loHsATHE O KOH(PUIypUPOBAaHMU TEPMHUHAIOB pENEHHONW 3aIlUThI U
ABTOMATHUKH, COCTAB PEIIAeMbIX 3aJad. Bo3MOXHOCTH KOH(GUTYPUPOBAHHS C JIUIIEBOM MaHENH, a
TaK)Ke C HCIOJIb30BAaHUEM MOJKIIOYEHHBIX K TEPMUHAIY MEPCOHATBHBIX KOMIIBIOTEPOB WJIH Yepe3
cucremy ACY. Bapuantsl GopMHpOBaHUS JOTMYECKONW YACTH 3ALIUTHI: TEPMHUHAIBI C GKECTKOM»
JIOTUKOHM, a Takke CBOOOJHO Mporpammupyemasl JIOTHKa, WX cornocrapieHue. CrenuanbHoe
nporpaMMHOe obecrieueHue, MpeaHazHaueHHOe JJs1 KOH(QUIYpUpOBaHUS TEPMHHAJIOB, OCHOBHbBIE
¢dbyHKIIMOHaIbHBIE MOAYJH.. HopmaTuBHas JOKyMEHTAIUs, PErIaMEeHTHUPYIOIias 3KCIUTyaTalluio
MIIP3A, npouenypsl oociyxuBanusi. CepBUCHbIE (YHKIIMU B COCTaBE TEPMUHANA: CUTHAIU3AIMS,
U3MEepeHNe MapaMeTpoB, PETUCTpallUs aBapUITHBIX MpOIeccoB, IU(ppoBoe ocuuuiorpadupoBaHue,
HakonuTenbHas uHGopMmarus. XKypHanbl coObITHI U 1UPOBBIE OocIIIIOrpaMMbl. [IporpamMMHoe
ofOecrieueHre, TMpeIHAa3HAYEeHHOE Ui MPOCMOTpa M aHajdu3a aBapUMHBIX  IPOLIECCOB.
CamomarHocTuka TepMHHAJA, €€ 0011e MPUHLUIIBI K BO3MOKHOCTH. .
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3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. UccnenoBanue dpunbtpa yphe;
2. Uccnenosanue PC;
3. Uccaenosanne PHM;
4. Uccnenosanue J13T;
5. UccnenoBanue GpuabTpa CHMMETPUYHBIX COCTABIISIONIHX;
6. UccnenoBanue puibtpa RMS.

3.4. TeMbl 1a00paTOPHBIX padoT
1. AIropuT™MBbl peABapUTENbHON 00pabOTKH HHPOpMALUK: PUIBTPHI CAMMETPUYHBIX
COCTaBIISAIONINX, (PUIBTPA aBAPUIHBIX COCTABIIOMNX, AITOpUT™M Dyphe;
2. AIrOpUTMBI U3MEPUTEIBHBIX OPraHOB MUKPOIIPOLIECCOPHBIX 3AILUT: PEJIe TOKA, pele
COIPOTHUBIICHUS, PEJIE HAIIPABJICHUS MOILHOCTH;
3. Peanmuzanus anroputmoB P3A Ha 6aze @unbrpa @yphe U H3MEPUTETHHBIX OPTaHOB
MHUKPOIIPOLIECCOPHBIX 3aIUT;
4. TectupoBaHue pean30BaHHOTO anropurma P3A.

3.5 KoncyabTanuu

Ipynnoevie koncyremayuu no paszoeaam oucyunaunsl (1°K)

. CyXJIEHME MaTepualloB II0 BOMpocaM paszjeia IIMe MPUHIMIIBI peanu3aluu
1. 06 "O06
¢bynkuuit P3A B MEKpOTIPOLIECCOPHBIX TepMUHAaax"
. CYXJIGHHE MaTepuajioB IO BONpocaM pasjelna JTOPUTMBl  TpeABApUTEIHLHON
2. 06 "A
00paboTku HHPOPMALIUH. ANTOPUTMBI H3MEPHUTEIBHBIX OPTaHOB"
3. OO0cyxaeHne MaTepHaioB 1o BorpocaM paszena "OcoO0eHHOCTH peaau3aluy alropuTMOB

P3A"
4. OOcyxaeHue MaTepualioB Mo BompocaM paszena "CucreMa BBOIa aHAIOTOBBIX CUTHAJIOB"
5. OOcyxnenue  marepuaqoB 1o  Bompocam  paznena  "'lloctpoeHume  cucreMm

MHUKPOIIPOLIECCOPHBIX 3aUT. OCOOEHHOCTH aNrOpUTMOB MHMKPOINPOLIECCOPHBIX 3allUT.
Bonpocs! skcrmyaTaiuu MUKPOIIPOLIECCOPHBIX 3aIUT"

3.6 TemaTnka KypcoBbIX POEKTOB/KYPCOBBIX padoT

2 Cemectp
Kypcosoii npoekt (KIT)
Tewmsr:
- [Iporpammuas peanuzauus ¢pynkunn AJIAP Tepmunana ¢pupmsl ABB no crangapty MOK 61850
- Peanmzanus u ncciiegoBanme cnocoO0OB HEMPEPHIBHOTO CIEKTPATBHOTO aHAIIN32
I'padguk BbINOJHEHHA KYPCOBOIO IIPOEKTA
Henens 1 2-8 9-16 | 3auerHas
Paznen 1 2 2 3amura
KypCOBOTO KypCOBOTO
IPOEKTa IpOEeKTa
O6Bvem 10 40 50 -
pasnena, %
Boeimmonuennsiii | 10 50 100 -
o0BbeM
HapacTaIOIUM
arorom, %

\ Howmep paznena \ Paznen kypcoBoro npoekra ]
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TeopeTnyeckas 4acTh

IIpakTHuyeckas 4acTb
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3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U opMu

YEMBIX B HUX KOMIIeTeHI Uil

3ariaHupOBaHHbIE PE3YIbTaThl 00Y4YEHNUS 110

Howmep paznena
JTUCHUTLIUHEI (B

O1eHOYHOE CPEICTBO
(THI ¥ HAUMEHOBAHUE)

Konpr
JUCLUIUINHE COOTBETCTBUHU C
WH/INKaTOPOB
(B cOOTBETCTBUHU C pazjesioM 1) n.3.1)
1]12]3]4]5
3HaTh:
— METO/Ibl CO3/1aHUs U aHallu3a MoJenei, JlaGopatopHas paboTa/3amura 1a00paToOpHON pabOThI
[IO3BOJIAIOIIMX IIPOrHO3UPOBATH CBOf/’ICTBil U V-3 + Nel. ITporpamMmmMupoBaHnue TOKOBOH 3aLIUThI
NoBeJIeHHE 00BEKTOB IPOQecCHOHATBHOMN
JIeSITENIbHOCTH;
— METO/Ibl ¥ CPEJICTBA ABTOMATU3UPOBAHHBIX CUCTEM Otuer/3amuTa npakTHUecKoi paboTsl Ne3.
YNPaBIICHHs TEXHONOTHYECKAMH MpoLeccaMit V-3 N I 4+ | Hccnenosanue Bonpocos peaj3alii 0CHOBHBIX
3JIEKTPOIHEPIETUUECKOM U SIIEKTPOTEXHUUECKON IYCKOBBIX OPraHOB YCTPOMCTB pesieiiHOM 3aIluThI 1
IIPOMBIIIJIEHHOCTH; ABTOMATHKH
—3((peKTHBHBIE TIPOU3BOICTBEHHO-TEXHOJIOTHYECKHE Otuer/3amuTa npakTHUecKoi paboTel Ne2.
PEXKHUMBI padOTHI 0OBEKTOB AJICKTPOIHEPTCTHKH H VT-3mc + 14 + HccnenoBanue Borpoca 00eCrieueHus MOACTPOUKH 110
AJIEKTPOTEXHUKH. ) 4aCTOTE OCHOBHBIX (PMIIBTPOB, IPUMEHSEMBIX B
YCTPOMCTBAX PEICHHON 3aIIUThl 1 aBTOMATHKH
— COBpPEMEHHBIE JIOCTUKEHUSI HAYKU U TEXHUKU B Otuer/3amuTa npakTHueckoi paboTel Nel.
o0nactu nmpodeccnoHaNbHOM e TeNbHOCTH; V-3 + | 41+ | 4|4 | Hccnenopanue XapakTepUCTHK OCHOBHBIX ¢uIbTPOB,
IPUMEHSEMBIX B YCTPOIMCTBAX pesieiiHOM 3aIuThl U
ABTOMATHKH
Ymersb:
— UCTIOJIBh30BaTh I/IHf)CTpaHHHﬁ A3BIK B VT-3mc + JlaGopatopHas pabora/3amura na60paT0pH017£ paboThI
npodeccuoHanbHO chepe; Ne2. ITporpammupoBanue auddepeHnaabHON 3alUTh
— MIPUMEHATH METO/Ibl aHAJIN3a BAPUAHTOB, JlaGopatopHas pabora/3amura 1a60paTopHON pabOTHI
pa3pabOTKH M TTOMCKA KOMIIPOMHUCCHBIX PEIICHHIA. NJI-3nk-1 ]+t Ne4. TIporpaMMmupoBaHre aBTOMATHUKH JIMKBUIAIAN
ACUHXPOHHOTO peXKHUMa
— popMynUpPOBaTh TEXHUYECKUE 3aTaHMUS, Jlaboparopnas padota/3anura 1a60paTopHON pabOThHI
pa3pabaTbIBaTh U HCIIOJIb30BATh CPEJCTBA N-3nk-1 + |+ + | Ne3. [IporpaMMupoBaHie JUCTAHIIMOHHOMN 3aIUTHI

ABTOMaTu3allvu MPU MPOCKTUPOBAHUU N
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TEXHOJIOTHYSCKOU IIOATOTOBKE ITPOMU3BOJACTBA,

— MIPUMEHATH COBPEMEHHBIE METO/IbI CCIICAOBAHMS,
OLICHUBATh U TPEJICTABIATH PE3yIbTaThI
BBINTOJIHEHHON paboTHI;

WJI-3nk-1

Jlaboparopuas pabota/3amniura 1abopaTopHOi paboThHI
Nel. IIporpammupoBaHre TOKOBOW 3aIIUThI
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
2 cemecTp

®opma peanuzaiuu: BeinonHeHue 3ajaHus
1. 3ammra npaktuaeckoit padboter Nel. MccnenoBanne xapakTepuCTHK OCHOBHBIX (DMIIBTPOB,
MIPUMEHSEMBIX B YCTPOMCTBAX peeHHOM 3anIuThl 1 aBTOMaTukH (OTUeT)
2. 3ammra npaktudeckoil padbotsr Ne2. MccnenoBanue Bomnpoca odecriedeHus HoCTPORKH 1O
4acTOTE OCHOBHBIX (PMIIBTPOB, IPUMEHSIEMbIX B YCTPOICTBAX pesieiHOM 3alluThl U aBTOMAaTUKH
(Otuer)
3. 3amuTa npaktuyeckoit padboTsl Ne3. MccnenoBanue BOIPOCOB pealin3aliid OCHOBHBIX
IIYCKOBBIX OPraHOB YCTPOMCTB peielHOM 3auTsl U aBToMaTHKU (OTueT)

Dopma peanuzaruu: Jlomyck k 1abopatopHoit padorte
1. 3amuTa madoparoproit padbotsl Nel. [IporpammupoBanue TokoBoit 3amuThl (JlabopaTropHas
pabora)
2. 3ammra taboparopHoi padoTer Ne2. [IporpammupoBanue nuddepeHnnanbHON 3aUThI
(JTaboparopnas pabota)
3. 3ammra naboparopHoit padbotsl Ne3. [IporpaMmmupoBanme TUCTaHIIMOHHOMN 3alIUTHI
(JTaboparopnas pabota)
4. 3amuta taboparopHoit paboTsl Ned. [IporpamMupoBaHre aBTOMAaTUKH JIMKBUAIIUN
aCHHXPOHHOTO pexkuma (JIaboparopnas padoTta)

bamibHO-peHTUHTOBas CTPYKTYpa AUCLUILIIMHBI SBISETCS MPUIOKEHUEM A.
bamibHO-peNTHHTOBas CTPYKTYpa KypCOBOTO IMPOEKTA SIBJISIETCS IPUIIOKEHNEM b.

4.2 IIpoMe:KyTOYHasI ATTECTALUSA 110 M CIHILIMHE

Kypcosoui npoexm (KII) (Cemecmp Ne2)
OueHka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynenroB HUY «MOW» Ha 0oCHOBaHMU CEMECTPOBOM U aTTECTALlMOHHOMN COCTABIISIOMIMX.

3auem c oyenxoti (Cemecmp Ne2)
Onenka ompenensercss B cooTBeTcTBUU ¢ llonokeHuemM o OailbHO-pEHTHHIOBOM cUCTeME IS
ctynentoB HUY «MDW» Ha ocHOBaHMHM CEMECTPOBOM M aTTECTAIIMOHHOM COCTABIISIOIINX

B numnioMm BBICTaBIsE€TCA OIIEHKA 3a 2 CEMECTD.

IMpumeuyanue: OeHOYHBIE MAaTEPUAITBI 11O TUCIUITIIMHE IPUBEICHBI B (DOHIIE OIEHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNUS

1. ®enoceeB, A. M. Penelinas 3ammuTa dJIEKTPUIECKUX CUCTEM : Y YEOHHK /TSI BY30B I10
CHelHaTbHOCTH ""ABTOMATH3AIUS IPOU3BOCTBA U paclpeieeHus deKkTpodHeprun’ / A. M.
®enocees . — M. : Dueprus, 1976 . — 560 c.;

2. LHurnep, I'. Lludposas 1ucTaHIMOHHAS 3aIUTa IPUHLUIIBI U IPUMEHEHHe : nep. ¢ auri. / I
[Murnep . — M. : Dueprom3aar, 2005 . — 322 c. - ISBN 5-9807300-9-5 .;

15



3. H. B. UepnoOpoBoB- "Peneiinas 3ammra", (4-e usn., nepepad. u jor.), M3aarenscTBo:
"Oneprus", Mocksa, 1971 - (624 c.)

https://biblioclub.ru/index.php?page=book&id=599593;

4. lbsixoB A. @., Ouapenko H. U.- "MukpornpoueccopHas aBTOMaTUKa U pejieiHast 3aiura
aJIeKTpodHepreTuueckux cucrem", (2-¢), M3narensctBo: "U3narensckuit njom MOU", Mocksa, 2010
-(336¢c.)

http://e.lanbook.com/books/element.php?pll_id=72351.

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. Office / Poccuiickuii makeT o(hUCHBIX IPOrpam;

2. Windows / OnepanonHas cucrema cemeiictsa Linux;

3. Buneokondepenmnuu (Maitna, Coepmxkas, BK u ap).

5.3 UaTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bl JaHHBIX U HH(OPMAILIHOHHO-
CIIPpaBOYHbIC CUCTEMBbI:

1. 9BC Jlaus - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTpoHHasi Gubmoreka - https://elibrary.ru/

4. baza nannbix Web of Science - http://webofscience.com/

5. ba3za qaunbix Scopus - http://www.scopus.com
6. HanmoHanbHas dj1eKTpOHHas Oudmoreka - https://rusneb.ru/

7. 3BC "Koncyabrant cryaenrta' - http://www.studentlibrary.ru/

8. Dnexrponnas oudmoreka MOU (36 MOH) - http://elib.mpei.ru/login.php
9. ITopTan oTKPLITHIX AaHHBIX Poccuiickoii ®@exepaunnu - https://data.gov.ru
10. OTkpbITas yHuBepcuTerckas nnpopmannonnas cucrema «POCCHSD -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropun, OcHamenue
HAaMMCHOBAHHUC
Y4eOHble ayAUTOpUU IS 1-107, Aynutopus CTOJI, CTYJI, KA}, MyIbTUMEIUNHBINA
IIPOBEJIEHUS JIEKIIMOHHBIX kadenpsl P3nAD IIPOEKTOP, PKpaH, JOCKa MapKepHasl,
3aHSATUN U TEKYLIETro KypHAaJIbl, KHUTH, Y4€OHUKH, TOCOOHS
KOHTPOJIS
VY4ebHble ayIUTOPUH IS 1-107, Aynutopus CTOJ, CTYI, KA, MyIbTUMEANHHBINA
MPOBEJICHUS TPAKTUYECKHUX kadeaps P3uAD MPOEKTOP, IKPaH, I0CKa MapKepHas,
3aagruit, KP u KII YKYpHAJIbl, KHUTH, Y4€OHUKH, TOCOOUS
VY4eOHble ayAUTOpUU IS J-114, CTOJI, CTYJI, KOMIIBIOTEPHASI CETh C
npoBesieHus 1abopatopHbix | KommbroTepHslil kitace BBIXOZI0M B IHTEpHET, KOMIIBIOTED
3aHATHI kadeaps P3uAD TePCOHAJIbHBIN
J-105, CTOJI, CTYJI, KOMIIBIOTEPHAS CETh C
KomnberoTepHsiil kjlacc | BbIXOAOM B IHTEpHET, 10CKa MapKepHas,
kadenpsl P3nAD KOMIIBIOTEP MEPCOHAIbHBIN
VY4eOHble ayAUTOpUU IS J1-107, Ayautopus CTOJI, CTYJI, KA, MyIbTUMETUNHBIN
IIPOBEACHUS kadenpsr P3nAD IIPOEKTOP, PKPaH, JOCKa MapKepHasl,
MTPOMEKYTOUHON KypHaJIbl, KHUTH, y4eOHUKH, TOCOOUS
aTTecTaluu
ITomemenus s J1-114, CTOJI, CTYJI, KOMIIBIOTEPHAS CETh C
camocTosTenbHON paboTel | KoMmmbroTepHbIi Kinacce BbIX0ZI0M B IHTEpHET, KOMIIBIOTED
kadenaps P3uAD TePCOHAIbHBIN
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J1-105,

CTOJI, CTYJI, KOMIIBIOTE€PHAsi CETh C
KomMmnbroTepHslii Ki1acce

BbIX0ZI0M B IHTEpHET, 10CKa MapKepHas,

kadeapsl P3uAD KOMIIBIOTEP NEPCOHAIBHBIIN
ITomemenus nis J1-108, Kabunet Kpecio pabouee, CTOI, CTYII,
KOHCYJIbTUPOBaHUS COTPYJIHUKOB Kad. KOMITBIOTEPHAsI CETh C BBIXOJIOM B
"P3uAD"

WuTepHer, 10cKa MapKepHasi, KOMIBIOTEp
IIepCOHANIbHBIN, IPUHTEP

Kpecio pabouee, CTOI, CTYII, mKad,

KOMIIbIOTEPHAs CETh C BBIXOJIOM B

J1-106, Kabunet
COTPYIHUKOB Kad.

"P3nAD" HHTepHEeT, KOMIIBIOTEP EPCOHAIBHBIN
J-103/1, [Tomemienue Kpecyo pabouee, CTOJ, CTYJ, mKad It
kag. "P3uAD"

JOKYMEHTOB, KOMIIBIOTEpHAsI CETh C
BbIX0ZI0M B MIHTEpHET, 10CKa MapKepHas,
KOMIIBIOTEP NEePCOHATBHBIN, IPUHTEP
Kpecyo pabouee, CTo, mKad 1t
JOKYMEHTOB, KOMIIBIOTEpHAsI CETh C
BbIX0ZI0M B IHTEpHET, KOMITbIOTED
IIEPCOHAIIBHBIN, IPUHTEP
CTOJI, CTYJI, KOMIIBIOTEP MEPCOHATBbHBIN

J-210, ITomemenne
COTPYAHUKOB Kadeapsl
P3uAD

J-208, ITomemenne
kadenpsl P3uAD
H-211, ITomemenne
kadenpsl P3uAD

Kpeciio paboyee, CTOI, CTYII, Kad s
JIOKYMEHTOB, KOMITBIOTEP TIEPCOHATBHBIH,
IPUHTEP

Kpecio pabouee, cTy, mKad A

r-101s-3, Pabouee

IIOMEIICHHUE JIOKYMEHTOB, KOMIIBIOTEpHAs CETh C
COTPYJTHUKOB Kadeapbl BBIX0JIOM B IHTEpHET, KOMIIBIOTED
P3uAD IIEPCOHAIIBHBIN, KOHIUIIMOHED
[Tomerenus 1 XpaHeHUst J1-103/2, Cxnan KOMIIBIOTEPHAS CETh C BBIXOJIOM B
000py1I0BaHUS U YI4E€OHOTO kadeaps P3uAD

WNutepuer, obopynoBanue
CHEeIHAIN3UPOBAHHOE

HWHBCHTApPs
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Anroputmsl P3A 1 ux nporpamMmHas peanuzanus

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3

KM-4

KM-5

KM-6

KM-7

3amura npaktudeckoid padotel Nel. MccnenoBanue xapakTepuCTHK OCHOBHBIX (DHIIBTPOB,
IPUMEHSIEMBIX B YCTPOMCTBAX peleiiHON 3auThl U aBTOMaTUKU (OTueT)

3amura npaktrudeckoit padotel Ne2. MccienoBanue Bonpoca o0ecreuyeHus MmoACTPORKH 110
Y4aCTOTE OCHOBHBIX (PMIIBTPOB, IPUMEHSEMBIX B YCTPOHCTBAX PEICUHON 3alIUTHl U aBTOMATUKH
(Otuer)

3amuTa npaktuyeckoit padotsl Ne3. VMccnenoBanue BonpocoB pean3alii OCHOBHBIX ITYCKOBBIX
OpPraHOB YCTPOMCTB pelieHO 3aMThl 1 aBTOMaTHKHU (OTYeT)

3amuta nadoparoproi padotel Nel. [IporpammupoBaHue TOKOBOM 3amuThl (JlabopaTopHas
pabora)

3amuta nadoparoproi padotel Ne2. [IporpammupoBanue quddepeHIHaTbLHON 3aUThI
(JTaboparopuas padoTta)

3amuTa naboparoproit padotsl Ne3. [IporpammupoBaHie TUCTAHIIMOHHOM 3alIUTHI
(JTaboparopuas padoTta)

3amuTa naboparopaoit padotsl Ne4. [IporpammupoBaHiie aBTOMaTHKH JIMKBUAALUN
acMHXpOHHOro pexxuma (Jlaboparopnas padota)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4€T C OLIEHKOM.

Nunexc KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howmep Pas e AMCIHITHHE] KM: 1 2 3 4 5 6 7
paznena Henens 4 6 8 10 13 14 18
KM:
OO0111e MpUHLUIBI peaIn3aluu
1 ¢yskuii P3A B MUKpONpOIIECCOPHBIX
TEepMUHAJIAX
OO61re TpUHLIKITBI pealu3auu
11 ¢bynkuuit P3A B MUKpONIPOLIECCOPHBIX + +
TEepMUHAJIAX
AJNTOpUTMBI IPEIBAPUTEIBHOMN
2 00paboTku nHOpMAIUU. AJITOPUTMBI
U3MEPUTENIbHBIX OPraHOB
AJNTOPUTMEI TIPEIBAPUTEITHHOM
2.1 00paboTKH HHPOPMALIUU. AJITOPUTMBI + + + + + +
WU3MEPUTEIBHBIX OPTaHOB
Oco0eHHOCTH peanu3aluy alropuTMOB
3
P3A
31 Oco0eHHOCTH peanu3aluu aropuTMOB + + + 4 4 +
P3A
4 Cucrema BBO/Ia aHAJIOTOBBIX CUTHAJIOB
4.1 Cucrema BBO/Ia aHAJIOTOBBIX CUTHAJIOB + + +
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[TocTtpoenue cucrem
MHUKPOIPOLIECCOPHBIX 3AILHUT.
Oco0eHHOCTH aNrOpUTMOB
MHUKPOIPOLIECCOPHBIX 3aluT. Bompocst
9KCILTyaTaluu MUKPOIIPOLIECCOPHBIX
3aIlUT

5.1

IToctpoenue cucteM
MHUKPOIPOLIECCOPHBIX 3AILHUT.
Oco0eHHOCTH aIrOpPUTMOB
MHUKPOIPOLIECCOPHBIX 3aluT. Bompocsl
9KCILTyaTallid MUKPOIIPOLIECCOPHBIX
3aIlUT

Bec KM, %:

10

15

15

15

15

15

15
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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

Anroputmsl P3A u ux nporpamMmHas peanu3anus

IIpuioxenue b

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

Hepeqenb KOHTPOJBHBIX MQPOHPI/IHTI/Iﬁ TEKYIIET0 KOHTPOJAHA YCIIEBAEMOCTH IO KYPCOBOMY

NMPOEKTY:

KM-1 Tlonyuenue 3aganus
KM-2 Brmonnena 1 gacts KIT
KM-3 Brmmonnena 2 gacts KIT

Bujx npome:xyTouHoii arrecranmu — 3amura KI1.

Nunexc KM-1 | KM-2 | KM-3
Howmep Pazen xypcoBoro mpoekTa/KypcoBoii paboThI KM:
paznena ACITKYP P P P Henens 1 8 16
KM:
1 Teopernueckas 4acTb +
2 [TpakTrueckas yacTh + +
Bec KM, %: 10 40 50
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