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1 Hean u 321294 M3VUYCHUA TUCHMIIIIAHBI
1.1 Iexp mpenoagaBaHus TUCIIUILINHBI

Kypc «BHyTpeHHHE TEpEeHANpPSIKEHUs] B  JJIEKTPUUYECKUX  CETIX»
ABJISIETCS OCHOBOM LIMKJIOB CHEUUAIBHBIX 3JEKTPOTEXHUYECKUX KYpCOB IO

CIICLIUATN3a N «InexTpuduKkanus 151 aBTOMATH3ALUS TOPHOTO
MIPOU3BOJCTBAY.

[lensr0o mnpenogaBaHusi JUCUUIUIMHBI SIBIAETCA W3YYEHHUE YCIIOBUU
paboTel W  TpeOOBaHMM K  M3OJISIIIMH, TNPUYMH  BO3HUKHOBCHHS

MepEeHanpsHKEHNUI U UX BO3JICMCTBHE HA N30JISIIIMOHHBIE KOHCTPYKIUU.

1.2 3agauu u3yuyeHus JUCIUTLIUHBI

B pesynbprare msyueHus] MAaHHOW JMCITUILIMHBI OYAYIOITUN CHCIAATHCT
JIOJDKEH OCBOWUTH  BHUJBI  JJICKTPUYECKOW  M3OJSIIUM M HampsDKEHUS,
BO3JCHCTBYIOIINE HA H3OJISALHIO;, H3YYUTh DSJICKTPUUECKHUE XAPAKTCPUCTUKHU
BHYTPEHHEU U30JISILNU, YCIOBUS CTAPEHUS U30JISIINM;

OCBOUTBH CTHOCOOBI M METOJIUKY HCITBITAaHUS H30JISIHH; O3HAKOMHTBCS C
KJIacCUu(PUKaMiA ~ BHYTPEHHUX  MEPCHANPSHKEHUMHM W OpUYMHAMH  UX
BO3HUKHOBEHUS; WM3YyYUTh METOJbl OIEHKM W TPOTHO3UPOBAHUS BHYTPEHHUX
NepeHanpsHKeHUi,  METOAbl M YCTPOMCTBA,  MOpEeAHA3HAYEHHbIE IS
OTPaHUYECHHS BHYTPEHHUX MEPEHANPSIKECHHM.

1.3 IlepeueHb MIaHUPYEMBIX PE3YJNbTATOB OOYYEHHUS MO IUCLUILIIMHE
(MOIyNI0), COOTHECEHHBIX C IUIAHUPYEMbIMH pe3yjbTaraMud OCBOEHUS
o0OpazoBaTeIbHOM MPOTPaMMBbI

IICK-10.1:c1o0cO0HOCTHI0 ¥ TOTOBHOCTBIO CO31aBATh H IKCIUIyaTHPOBATH
3J1eKTPOTEXHHYECKHEe CHCTeMbI TOPHBIX NMPeINPHUATHIL, BKJIIOYAKOIINE B ceOst
KOMILJIEKTHOE 3JIEKTPOOOOPYA0BaHUE 3aAKPHITOr0 U PyAHUYHOI0 MCIIOJIHEHM S,
JJIeKTPHYECKHE CeTH OTKPBITHIX U MO3eMHbIX FTOPHBIX U TOPHO-CTPOUTETbHBIX
padoT, B TOM 4HcJie B YCJIOBUAX YPe3BbIYAHHBIX CUTYaLMii

Yposens 1 Bupl anekTprudeckoi 30U, UCTIOIB3YEMOM B AIIEKTPOTEXHUYECKUX
CUCTEeMaX TOPHBIX MPEANPUATHI U OCHOBHBIE (JAaKTOPHI BO3ICHCTBYIOIIHE
Ha 3JIEKTPOOOOPYA0BAHNE 3aKPHITOTO U PYTHUYHOTO MCTIOHEHUS
ANEKTPUUECKUX CETEeH OTKPBITTHIX, MOJJ3€MHBIX, TOPHBIX U TOPHO-
CTPOUTEIBHBIX PadoT.

Yposens 2 DIEKTPUYECKHUE XAPAKTEPUCTUKU BHYTPEHHEH U30JISLNH, TPUYHHBI
CTapCHUA U30JALIUA U MCTOJAbI UCITBITAHUA U30JISA1HUHU, HCHOHB3yeMOﬁ B
AIIEKTPOTEXHUUECKUX CUCTEMAaX FOPHBIX MPEANPUATHI, BKIIOUAIOIINX B
ce0st KOMITJIEKTHOE AJIEKTPOOOOPYI0OBaHUE 3aKPHITOTO U PYAHUYHOTO
WCIIOJTHEHUS, SIEKTPUYECKUE CETH OTKPBITHIX U MOA3EMHBIX TOPHBIX
pabor.




Yposens 3

Knaccuduxaruio BHyTpeHHUX MEepeHNapsKeHUH 1 IPUYUHBI KX
BO3HHKHOBEHUS, METOIbI OLIEHKHU ¥ MTPOTHO3UPOBAHMSI BHYTPEHHUN
NepeHanpsLKeHUH U METOJIbI U YCTpOicTBa UX 3P HEKTUBHOTO
OTPaHUYEHUS B IMEKTPOTEXHUIECKUX CHCTEMAaX TOPHBIX MPEANPUATHH,
BKJTFOYAIOIINX B CE0s1 KOMIUIEKTHOE 3JIEKTPOOOOPYAOBaHHE 3aKPBITOTO U
PYJHHYHOTO MCITOTHEHHS, JICKTPUIECKHAE CETH OTKPBITHIX U TIOJ3€MHBIX
TOPHBIX PadoT.

Yposens 1

Omnpenenste BUJ IEKTPUUECKON H30JISLUHU, UCTIONb3YyEeMOH B
ANMEKTPOTEXHUYECKUX CUCTEMAX TOPHBIX MPEANPUATUN U OCHOBHBIC
(baxkTOphI BO3JCHCTBYIONINE HA DTIEKTPOOOOPYAOBaHHE 3aKPHITOTO U
PYAHUYHOTO UCTIOJIHEHUSI SJIEKTPUUECKUX CETEH OTKPBITTHIX, OJA3EMHBIX,
TOPHBIX U TOPHO-CTPOUTEIHHBIX paboT.

Yposens 2

OmpenensaTp HMEKTPUUECKIE XapaKTePUCTUKN BHYTPEHHEH N30SI U
NPUYHMHBI €€ CTapEHUs], IPUMEHSATh METO/IbI JJISl HCIIBITAaHUs U30JISIIHH
UCTIONIb3yEeMOH B ANIEKTPOTEXHUUECKUX CUCTEMax FOPHBIX NPEATIPUATHH,
BKJIIOYAIOIINX B C€0s KOMIUIEKTHOE 3JIEKTPOOOOPYAOBAaHUE 3aKPBITOTO U
PYAHUYHOTO MCHOJTHEHHS, IEKTPUIECKUE CETH OTKPBITHIX M MOJ3EMHBIX
TOPHBIX paboT.

Yposens 3

KnaccuguuupoBars BHyTpeHHUE NEPEHANPSHKEHUS U IPUYUHBI U
BO3HHKHOBEHUS, TPUMEHSITh METO/IbI OLIEHKU M ITPOTHO3MPOBAHHSI
BHYTPEHHUX MEPEHANPSKEHUH U METO/IbI UTX 3PPEKTUBHOTO
OTPaHUYEHUS B IMEKTPOTEXHUIECKUX CHCTEMAaX TOPHBIX MPENNPUATHH,
BKJIIOYAIOIINX B c€0s KOMIUIEKTHOE 3JIEKTPOOOOPYA0BaHUE 3aKPBITOTO U
PYJHHYHOTO MCIIOTHEHHS, dJICKTPUIECKHAE CETH OTKPBITHIX U TIOJJ3EMHBIX
TOPHBIX padoT.

Yposens 1

HaBbIkaMu 110 OTIpeIeNIeHUIO OT/ICIBHBIX BUIOB 3JICKTPUIECKOHN U30JIAIIUN
1 (aKTOPOB BO3ACHUCTBYIONIUX Ha JIEKTPOOOOPYAOBAHUE 3aKPBITOTO U
PYJHHYHOTO MCITOJTHEHHS IEKTPUUYECKUX CETEH OTKPBITTHIX, MOA3EMHBIX,
TOPHBIX U TOPHO-CTPOUTEIBHBIX paloT.

Yposens 2

Happikamu 0 U3MEPEHHIO SJCKTPUUECKUX XAPAKTEPUCTUK BHYTPEHHEN
U30JISIIUH, TIO UCTIBITAHUIO SJIEKTPUIECKON N30SI, UCTIONB3YeMOU B
AJICKTPOTCXHUYCCKUX CUCTECMAX TOPHBIX HpeI[HpHHTPIﬁ, BK/JIFOYAKOIINX B
ce0s1 KOMITJIEKTHOE JIEKTPO0OOPYIOBAHUE 3aKPHITOTO U PYAHUIHOTO
HCIOJIHCHUSA, SJICKTPUUICCKHUC CCTU OTKPBITHIX U MMOJA3CMHBIX TOPHBIX
padoT.

Yposens 3

Hasrixamu 110 MMPUMCHCHUIO MCTOAOB IJIA OUCHKH W IPOTHO3UPOBAHUA
BHYTPEHHHUX NEpEHANpPsDKEHUN 1 UX 3P ()EeKKTUBHOTO OrpaHUueHHS B
SJICKTPOTCXHUYCCKUX CHUCTEMAX I'OPHBIX HpeI[HpI/IﬂTI/II\/II, BKIIIOUAKOIIIMX B
ce0s1 KOMIUIEKTHOE AJIEKTPOOOOPYAOBaHHE 3aKPBHITOTO U Py THHYHOTO
HCIIOJIHCHUA, JICKTPUUCCKHUE CETU OTKPBITHIX U MMOJA3CMHBIX TOPHBIX
pabor.

IICK-10.2:c10cO0HOCTHI0 M TOTOBHOCTBIO CO3aBaTh U IKCILIyaTHPOBATh CHCTEMbI
3allUTHI 1 ABTOMATHKH € HCKPO0e30NacHbIMM LEeNAMH YIIPABJIEHUS, a TAKIKe
KOMILJIEKCHI 00ecrneyeHus: JIeKTP00e30NnacHOCTH U 0€30NMACHOM IKCILUTyaTAluu
TeXHOJOTH4YEeCKUX YCTAHOBOK

VYposens 1

Bunsl a51eKTpUYecKON U30JILUHN, UCIIONIB3YEMOU B DJIEKTPOTEXHUYECKUX
crcTeMax FOPHBIX NPEANPHUATHI U OCHOBHBIE ()aKTOPbI BO3ACHCTBYIONINE
Ha CUCTEMBI 3allIUTHl U aBTOMATHKH ¢ UCKPOOE30MacHBIMU LIETISIMU
YIPaBIICHUS, a TAKKE KOMIUIEKChI 00eCIIeueH sl NEKTPOOe30M1aCHOCTH U
6e30macHOM KCILTyaTalliy TEXHOJIOTUYECKUX YCTaHOBOK.
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Yposens 2

9HeKTpI/I‘IeCKI/IC XapaKTCPUCTUKU BHYTpeHHeﬁ H30JI0UA, MPUINHBL
CTapCHUA U30JAIUN U METOJAbI UCITbITAHUA U30JIA1IHUHU, HCHOJ’[BSYGMOfI B
CUCTCMaAX 3allUThI U aBTOMATUKH C I/ICKpO6630HaCHLIMI/I OCIsIMU
YHpaBJICHUA, a TAKIKEC KOMIIJICKCHI obecrneueHUs 3JI€KTpO6€30HaCHOCTI/I u
0e3omacHoit OKCILTYyaTalu TCXHOJIOTHYCCKHUX YCTAaHOBOK.

Yposens 3

Kraccuguxkaryro BHyTpeHHHX MEPEHITapsHDKEHUH M TPUIHHBI MX
BO3HMKHOBEHUSI, METO/BI OLICHKH U ITPOTHO3UPOBAHUS BHYTPEHHUI
NepeHANpPsHKSHUH 1 METOJIBI M yCTpOoiicTBa MX 3¢ (DEKTHBHOTO
OrpaHWYCHUSA B B CUCTCMaAX 3allIUTBI 1 aBTOMATHUKU C I/ICKp06€3OHaCHBIMI/I
LETsIMU YTIPaBJICHUsI, a TAK)KE KOMIUIEKCH 00eCTICUeHHS
3J1eKTPO0OE30I1aCHOCTH U O€3011aCHOMN IKCIUTyaTallui TEXHOIOTHYECKUX
YCTaHOBOK.

Yposens 1

Onpenensars BUJ JJIEKTPUUECKON U30JISLIUN, UCTI0JIB3YEMOM B
AJICKTPOTCXHUYCCKUX CUCTCMAX T'OPHBIX HpeI[HpI/ISITI/Iﬁ 1 OCHOBHBIC
(baxkTOphl BO3CHCTBYIONINE HA CUCTEMBI 3alIUTHI U aBTOMAaTUKU C
I/ICKpO6€30HaCHBIMI/I LCIIAMU YIIPABJICHUS, d TAKIKC KOMIIJICKCHI
oOecrieueHus MEKTPOoOE30MacHOCTH U O€30MTaCHON IKCILTyaTarliu
TCXHOJIOTUYCCKUX YCTAHOBOK.

Yposens 2

OnpenensaTh AEKTPUYCCKUE XapaKTCPUCTUKH BHYTPCHHEH H30JISIMUA U
IMPUYUHBI €€ CTAPCHUS, IPUMCHATh METOAbI JJI UCIIBITAHHUA U30JIALIUN
UCTIOJIb3yEeMOW B CHCTEMaXx 3alllUThl U aBTOMATUKHU C UCKPOOE30MaCHBIMU
LCIIAMUA YIIPABJICHUS, a TAKIKC KOMITJICKChI oOecrieueHus
AIIEKTPOOE30MaCHOCTH U 0€30MaCHOM 3KCILTyaTallui TEXHOJIOTUIECKUX
YCTaHOBOK.

Yposens 3

KnaccuduuupoBars BHyTpeHHUE NTEPEHANPSHKEHUS ¥ TPUYUHBI 1
BO3HMKHOBEHUS, IPUMEHATH METObI OLICHKH U IIPOTHO3UPOBAHUS
BHYTPEHHUX MEPEHANPSKEHUI U METOIBI UTX dPPEKTHBHOTO
OrpaHUYEHUS B CUCTEMAX 3alIUTHI U QBTOMATHKH ¢ UCKPOOE30acHbIMU
LENsIMU YTIPaBJIEHUS, a TAKKE KOMIUIEKCHI 0OeCTieueHus
ANEKTPOOE30IacCHOCTH 1 6€30IacHOM 3KCILTyaTallii TEXHOIOTHYECKUX
YCTaHOBOK.

VYposens 1

Hasrixkamu 1o OMPCACIICHNUIO OTACIIbHBIX BUIO0OB BHGKTpI/I‘{CCKOﬁ n30J101uu
1 (aKTOPOB BO3ACHUCTBYIONIUX HA CHCTEMBI 3aIlIUTH H ABTOMATHKH C
I/ICKp06€3OHaCHbIMI/I LCIIAMU YIIPABJICHUS, a TAKIKC KOMIIJICKCHI
oOecreueHus AMEKTPOOE30MacCHOCTH U 0€30MaCHON IKCILTyaTariiu
TCXHOJIOTUYCCKUX YCTAHOBOK.

Yposens 2

Haprikamu 1o HN3MCPCHUIO JJICKTPUYCCKUX XAPAKTCPUCTUK BHyTpeHHefI
U30JIAIUH, 110 UCTIBITAHHUIO BHCKTpH‘IGCKOfI H30JI1IUH, I/ICHOJ’IBS}/CMOI\/’I B
CUCTCMaAX 3allUThI U aBTOMATUKH C I/ICKpO6630HaCHLIMI/I OCIsIMU
YHpaBJICHUA, a TAKIKE KOMIIJICKCHI obecrneueHus 3H€KTpO6€3OHaCHOCTI/I n
Oe3oracHo’ 9KCIUTyaTalluu TCXHOJOI'MYCCKUX YCTAaHOBOK.

Yposens 3

HaBblkamu 0 IPUMEHEHUIO METOIOB JIJIsl OLIEHKH U IIPOrHO3UPOBAHMS
BHYTPEHHUX TMEPEHANPsLKEHUH U MX 2P PEKKTHBHOTO OTpaHUYECHHS B
cCHCTeMax 3allUThl ¥ AaBTOMAaTUKU C UCKPOOE30MaCHBIMU LETISIMU
YIPaBJICHHUS, a TAK)KE KOMIUIEKChI 00€CIIeYeHMsI AIEKTPOOE3011aCHOCTH U
0e30macHOM 3KCIITyaTallii TEXHOJIOTNYECKUX YCTAaHOBOK.

IICK-10.3:cnnoco0HOCTHIO C031aBATh U IKCILIYyaTHPOBATH JIEKTPOMEXaHHUYeCKHue
KOMILJIEKChI MALIMH M 000PY10BAHUS TOPHBIX NPEANPUATHI, BKJIIOYAS
3J1eKTPONPHUBO/IbI, IPeodpa3oBaTe/ibHbIe YCTPOIiCTBA, B TOM YHCJI€e 3aKPHITOTO0 U
PYAHMYHOTO B3PbIBO3AIMILIEHHOT0 UCIIOJTHEHHS, 1 UX CHCTEMbI YIIPABJIECHUS
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VYposens 1

Bunsl s5ieKTprYecKon U30JIALUH, UCIIONIB3YEMOU B DJIEKTPOTEXHUYECKUX
CUCTEMAaX FOPHBIX NMPEANPUATHI U OCHOBHBIE (PAKTOPHI BO3AECUCTBYIOLIHE
Ha HJIEKTPOMEXaHNYeCUKHe KOMIUIEKChI MAlllMH U 000PY/JOBaHUS TOPHBIX
MPEINPUSATHIA, BKIIOYast AJIEKTPONPUBOJIBI, IpeoOpazoBaTebHbIC
YCTPOMICTBA, B TOM YHCJIE 3aKPBITOIO U PYJHUYHOIO B3PHIBO3ALIUTHOIO
VICIIOJIHEHMS, U X CUCTEMBI YIIPABJICHMUSL.

Yposens 2

DNEeKTpUYECKUE XAPAKTEPUCTUKN BHYTPEHHEN U30JILUHU, IPUUHHbI
CTapeHus N30JSLNUNA U METOABI UCIIBITAHUS U30JIALIMH, UCIIONb3YEMOM B
ANIEKTPOMEXAHUYECUKUX KOMIUIEKCAaX MAIIUH U 000pY10BaHUS TOPHBIX
MPEINPHUATHIA, BKIIIOUYas SIEKTPONPUBOIbI, MpeoOpa3oBareIbHbIe
YCTPOICTBA, B TOM YHCJIE 3aKPHITOrO U PYTHUYHOIO B3PHIBO3ALIUTHOIO
WCIIOJIHEHUS, U UX CUCTEMBI YIIPABICHHUS.

Yposens 3

Knaccudukaruro BHyTpEHHHUX TIEPEHITAPSIKCHUN 1 TPHYHUHBI HX
BO3HMKHOBEHUSI, METO/BbI OLICHKU U IIPOTHO3UPOBAHUS BHYTPEHHUN
MepEeHaNpPsHKEHUN U METOBI U yCTPOHCTBA HX A((HEKTUBHOTO
OIrpaHUYCHUSA B JICKTPOMCXAHNYCCUYKUX KOMINJICKCAX MalllUH U
000pYI0BaHHSI TOPHBIX MPEANIPUATHH, BKITFOYAs JICKTPOTIPHUBO/IHI,
npeoOpa3zoBaresbHbIe YCTPOICTBA, B TOM YUCIIE 3aKPHITOTO U PyIHUYHOTO
B3PBIBO3AIMTHOTO UCIIOJIHEHUS, U IX CHCTEMBI YIIPABJICHUSI.

Yposens 1

Omnpenensitb BUJ 3JIEKTPUUECKON H30JISLUH, UCTIONb3YyEMOH B
ANIEKTPOTEXHUUECKUX CUCTEMAX TOPHBIX NPEANPUATUI U OCHOBHBIE
(baxkTOpB! BO3JCHCTBYIONINE HA DJIEKTPOMEXAHUUECUKHE KOMIUIEKCHI
MaIlluH ¥ 000pYI0BaHUS TOPHBIX MPEANPUITHIA, BKIIOYas
AIIEKTPOINPUBO/IbI, TPE0Opa30BaTeIbHbIE YCTPOUCTBA, B TOM YHUCIIE
3aKpBITOTO U PYAHUYHOIO B3PBIBO3AIIMTHOIO UCIIOJIHEHUS, U UX CUCTEMBbI
YIpPaBJIECHUS.

Yposens 2

OnpenensTh AEKTPUIECKUE XapaKTEPUCTUKN BHYTPEHHEHN U301 U
MIPUYMHBI €€ CTAPEHUS, TPUMEHSATh METObI JUIsl UICIIBITAHUS U30JISLUN
UCIOJIb3YEMOMH B AJIEKTPOMEXAHUYECUKMX KOMIUIEKCAax MAIIUH U
000py10BaHUS TOPHBIX MPEATNPUSATHH, BKITIOYAs 3JEKTPOIMPUBOIBI,
npeoOpazoBaresbHbIE YCTPOICTBA, B TOM YUCIIE 3aKPHITOTO U PyIHUYIHOTO
B3PBIBO3AIMTHOTO UCIIOJIHEHUS], 1 X CUCTEMBI YIIPABICHHUS.

Yposens 3

Knaccudunuponars BHyTpeHHHE NTEPEHANPSHKEHUS U PUYHHBI U
BO3HMKHOBEHUS, TPUMEHSATh METObI OLIEHKH U MPOTHO3UPOBAHUS
BHYTPEHHUX MEepPeHANPSKEHUN U METOABI UTX APHEKTUBHOTO
OTpaHUYEHUS B AIIEKTPOMEXAHHMUECUKNX KOMILIEKCAaX MalluH U
000py/10BaHUsI TOPHBIX MPEATNPUATHH, BKITIOYAs 3JEKTPOIPUBOIBL,
npeoOpa3zoBaresibHbIe YCTPOICTBA, B TOM YUCIIE 3aKPHITOTO U PyIHUYHOTO
B3PBIBO3AIIMTHOTO UCIIOJIHEHHUS, U KX CUCTEMbI YIIPaBICHUS.

Yposens 1

HaBpixamu o onpeneneHnto OTAENbHBIX BUJOB dJIEKTPUYECKON N30 UN
U (aKTOPOB BO3ACUCTBYIOIIUX HA IEKTPOMEXAHHMUECUKUE KOMILJICKCHI
MallluH 1 000pYy10BaHUS TOPHBIX IPEANPUITUHA, BKIIOYas
AIIEKTPONPUBO/IBI, TPe0OPa30BaTEIbHbIE YCTPOUCTBA, B TOM YHUCIIE
3aKPBITOTO U PYITHUYHOTO B3PBIBO3ALIUTHOTO UCIIOJIHEHUS, U UX CHCTEMBI
YIIPABJICHUS.

Yposens 2

HaBbikaMu 10 U3MEpPEHHIO JEKTPUUECKUX XaPAaKTEPUCTUK BHYTPEHHEH
M30JISILIMU, TIO UCTIBITAaHUIO 3JIEKTPUUECKON U30JISLUHU, HCIIOJIb3YEMOM B
ANIEKTPOMEXAHNYECUKUX KOMIUIEKCaX MalllMH U 000pYJOBaHUS TOPHBIX
MPEANPUSATHH, BKIIIOUYasl JIEKTPONPUBObI, IpeoOpa3oBareIbHbIe
YCTPONCTBA, B TOM YHCJIE 3aKPBITOTO U PYAHUYHOIO B3pPBIBO3ALIUTHOIO
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HCIIOJIHCHUA, U UX CUCTCMbI YIIPABJICHU.

Yposens 3

Hapblkamu 0 IPUMEHEHUIO METOIOB JUJIsl OLIEHKH U ITPOTHO3UPOBAHMS
BHYTPEHHUX MEPEHANPsLKEHUH U MX 3P PEKKTHBHOTO OTpaHUYECHHS B
ANEKTPOMEXAHNYECUKUX KOMILUIEKCaX MallluH U 000pYyJOBaHUS TOPHBIX
NPEANPUATHIA, BKIIOYast AJIEKTPONPUBO/IbI, IpeoOpazoBaTebHbIC
YCTPOMCTBA, B TOM YHCJIE 3aKPBITOIO U PYJHUYHOIO B3PBIBO3ALIUTHOIO
UCIIOJIHEHMS, U UX CUCTEMBI YIIPABJICHMUSL.

IICK-10.4:c10cO0HOCTHI0 H TOTOBHOCTBIO CO31aBATh M IKCILIyaTHPOBATh CHCTEMBbI
aBTOMATH3AIMH TEXHOJIOTHYECKHUX MPOLECCOB, MAIIIMH U YCTAHOBOK FOPHOTO

MPOM3BOACTBA

Yposens |

Bunsl s51eKTprYecKOn U30JIALUH, UCIIONIB3YEMOU B DJICKTPOTEXHUYECKUX
cCHCcTeMax TOPHBIX MPEANPHUITHI U OCHOBHBIE ()aKTOPHI BO3ACHCTBYIOIINE
Ha CUCTEMbI aBTOMATU3ALUU TEXHOJIOTUYECKUX IIPOLECCOB, MALLIUH U
YCTaHOBOK T'OPHOTO IIPOU3BOACTBA.

Yposens 2

DNEeKTpUYECKUE XaPAaKTEPUCTUKN BHYTPEHHEN U30JILUHU, IPUUUHbI
CTapeHMsI U30JISILUU U METOIbI UCIIBITAHUS U30JIALIUH, UCIIOIb3yEMOM B
CUCTEMAX aBTOMATU3ALUUU TEXHOJIOTUYECKUX IIPOLECCOB, MAILIUH U
YCTaHOBOK F'OPHOTI'O IPOU3BO/ICTBA.

Yposens 3

Knaccuduxanuio BHyTpeHHUX NEPEHNApsKEHUH 1 IPUUMHBI UX
BO3HUKHOBEHUS, METOBI OLIEHKH U ITPOrHO3UPOBAHMS BHYTPEHHUN
NepeHanpsKeHU 1 METOIbI M yCTPOicTBa MX A3PHEKTUBHOTO
OTpaHMYEHUS B CUCTEMAaX aBTOMAaTHU3AMN TEXHOJOTHYECKHUX IPOLECCOB,
MaIllMH ¥ YCTaHOBOK TOPHOTO MTPOU3BOJICTBA.

VYposens 1

Onpenenars BUA IEKTPUIECCKON U3OJISIINH, UCTIOIB3YEMOH B
ANEKTPOTEXHUYECKUX CUCTEMAX TOPHBIX MPEANPUATHI U OCHOBHBIE
(hakTOphI BO3/ICHCTBYIOIINE HA CUCTEMbI aBTOMATU3AIIUU
TEXHOJIOTHYECKHUX MPOLIECCOB, MAINH U YCTAHOBOK TOPHOTO
IIPOU3BOJCTBA.

Yposens 2

OnpenensTs AEKTPUIECKUE XapaKTEPUCTUKN BHYTPEHHEHN U301 U
INPUYHMHBI €€ CTapeHUs], IPUMEHATh METO/IbI AJISl UCIIBITaHUS U30JISALUH
HCIOJIb3YEMOMB CHCTEMAaX aBTOMATU3allMH TEXHOJIOTHYECKUX MPOLIECCOB,
MalIlH U YCTaHOBOK TOPHOTO MPOU3BOCTBA.

Yposens 3

Knaccudunupopars BHyTpeHHHE MTEPEHANPSIKEHUS U IPUYUHBI U
BO3HMKHOBEHUS, TPUMEHSATh METObl OLIEHKHU U MPOTHO3UPOBAHUS
BHYTPEHHUX MEepeHANPSKEHUN U METOABI UTX APHEKTUBHOTO
OTrpaHUYEHUS B CUCTEMAaX aBTOMAaTU3allMi TEXHOJOTUYECKUX ITPOLIECCOB,
MaIllMH ¥ YCTaHOBOK T'OPHOTO MTPOU3BO/ICTBA.

Yposens 1

Happikamu 1o OMpPECACIICHNUIO OTACIIBHBIX BUIOB BHGKTpI/I‘IeCKOﬁ HU30JIAINHN
u q)aKTOpOB BO3,HCI>'ICTBYIOH_IPIX Ha CUCTEMBI aBTOMAaTu3alnun
TEXHOJIOTUYCCKHUX ITPOUECCOB, MAILIMH U YCTAHOBOK I'OPHOI'O
MMpONU3BOACTBA.

Yposens 2

Happeikamu 1o HU3MCPCHUIO DJICKTPHUYCCKUX XAPAKTCPUCTUK BHYTpeHHeﬁ
U30JIAIMH, 110 UCTIBITAHHUIO BHGKTpHHCCKOﬁ H30JI1IUH, HCHOHBSyGMOfI B
CUCTCMAX aBTOMATHU3alluH TCXHOJOTMYCCKUX IIPOLCCCOB, MAIlIMH U
YCTaHOBOK IrOpHOTO IIPOU3BOACTBA.

Yposens 3

HaBpikamu M0 IPUMEHEHHUIO0 METOJIOB JIJIsl OLIGHKH U TPOTHO3UPOBAHUS
BHYTPEHHUX MEepeHANPSHKEHUN U UX 3(PPEKKTUBHOTO OrpaHUYCHHUS B
CUCTEMaxX aBTOMAaTHU3aIl[i¥ TEXHOJIOTUYECKHUX MPOIECCOB, MAIITUH H
YCTaHOBOK TOPHOTO IIPOU3BOICTBA.
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1.4 Mecto aucuUIUIUHBI (MOIYJsl) B CTPYKType 0Opa3oBareabHOU
MIPOTPaMMBI

MaTeMaTI/II(a, (1)I/I3I/II(a, MarCpuaaoBCACHHUC, TCOPECTHUYCCKUEC OCHOBBI
QJICKTPOTCXHHKM, OJICKTPHUUCCKHC HU3MCPCHUA, OJICKTPHUUCCKHEC n
QJICKTPOHHBIC allIIaparhbl, SJICKTPUICCKUC MAIIUHBI.

DONeKTpoCHa0KEHUE TOPHBIX MPEANPUSTUN, aBTOMAaTU3UPOBAHHBIN
ANIEKTPONPHUBOA ~ MallMH M YCTAHOBOK  TOPHOTO  MPOW3BOJACTBA,
aBTOMAaTH3allMsl TOPHBIX MPEANPUITHI, SJIEKTPOMAarHUTHas OOCTAaHOBKA U
AJIIEKTPOMArHUTHas COBMECTHUMOCTh HA TMOJCTAHLHUSAX, CPEACTBA M CUCTEMBI
oOecrieueHus AMEKTPOOE30MaCHOCTH Ha TOPHBIX MPEANPUITUSIIX.

1.5 OcobenHocTH peanu3ay IUCHUTLTAHBI
S3BIK peanuzanuy TUCHUIUIMHBI Pycckuid.

Huctuminaa (Moaynb) peanusyercsa 6e3 npumenenus 20 u JJOT.



2. O0beM TUCHUILIMHBI (MOTYJIS1)

Cemectp
Bcero,
. 3aUETHBIX
Bun yue6HO# paboThI
€IMHHIL 9
(akam.gac)

Oomast Tpy10eMKOCTh

JTUCIUILIHHBI 4 (144) 4 (144)

KonTakTHas pa6ora ¢

1,89 (68) | 1,89 (68)
npenoaaBaTejieM:

3aHATHSA JIEKLIMOHHOTIO THIA 1,42 (51) | 1,42 (51)

3aHATHA CEMUHAPCKOTO THUIIA

B TOM YHUCJIC: CCMUHAPbI

MIPAKTHYECKUE 3aHATHS 0,47 (17) 0,47 (17)

IIPAKTUKYMBI

J1abopaTropHbIe paboTHI

JpyTHe BUIbI KOHTAKTHON
paboTEI

B TOM YHCJIC: TPYIIITIOBBIE
KOHCYJIbTalluN

UHAWBUAYAIbHBIC
KOHCVYJIbTAllMH

HWHad BHEAyAUTOPHAaA
KOHTaKTHas pa60Ta:

TPYHIIOBBIC 3aHATUS

WHAWNBUAYAIBHBIC 3aHATU

CamocrosiTesbHast padora

ofyaomExexn: 2,11 (76) | 2,11 (76)

H3y4YCHUE TEOPETHYECKOTO
kypca (TO)

pacyeTHoO-TpadUuecKue
3amanws, 3anaun (PI3)

pedepar, acce (P)

KypCOBOE IIPOEKTUPOBAHHE

(KTT) Her Her

KypcoBas pabota (KP) Her Her

IIpoMe:kyTOUHASI aTTeCTAIUS
(3auér)




3 Conep:xanne TUCHUILINHBI (MOTYJIs1)

3.1 Paznensl TUCHUIUIMHBI U BUJbI 3aHATUN (TEMaTHYECKUM TU1aH

3aHATH)

3aggaTusa
CEMHUHAPCKOTO THUIIA

Cemunap | Jlaboparo
3aHATUSA | BI /MR pHBIC Camocros
Monaynu, Tembl
No /i (pasnes) nexiuonH | [Ipaktuue | paboOTHI TenbHast | DopMupyembie
- P Oro THUIa CKHe u/unu pabora, KOMIIETEHIIMHI
JUCIUTIAHBI
(akam.uac) | 3amarusa | IIpaktuky | (akam.gac)
(akan.gac) MBI
(akam.gac)
1 o) 2 A ’~ L 1
Bunasr
ANEKTPUUYECKOMN IICK-10.1
W30S U u [1CK-10.2
! HanpsiKEHHUS, 6 0 0 15 IICK-10.3
BO3/ICHCTBYIOLLIHE I1CK-10.4
Ha U30JISIIUIO
DJIEKTPUYECKHUE
XapaKTEePUCTUKHU IICK-10.1
BHYTPEHHEN I1CK-10.2
2 W30JISIIIHH, 6 2 0 15 I[ICK-10.3
cTapeHue [1CK-10.4
U3OJISIIIAH
[1CK-10.1
UcnbiTanue [1CK-10.2
3 M30JIALUU 6 0 0 15 [1CK-10.3
I[1CK-10.4
e
. [1CK-10.2
4 IIepEHaINpPsKEHAN 10 0 0 8 [ICK-10.3
U TPUYUHBl  UX [ICK-10.4
BO3HUKHOBEHUS
II/\I/ICTOI[BI OLICHKH [ICK-10.1
I1CK-10.2
5 MIPOTHO3UPOBAHUS 10 10 0 15 MCK-10 3
BHYTPEHHHX [ICK-10 4
nepeHanpsHKeHU
yci;‘;ifl‘jm n TICK-10.1
[1CK-10.2
6 OI'paHIZ‘-ICHI/ISI 13 5 0 8 [ICK-103
BHYTPEHHUX [ICK-10 4
NepeHanpsHKeHU
Bcero 51 17 0 76
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3.2 3aHsaTHs JIEKIUOHHOIO THUIIA

No paznena
JUCIHUIIIINH
Bl

HaumenoBanue 3ansatuil

O0BeM B akaja.gacax

Bcero

B TOM 4HUCJIC, B
WHHOBAIMOHHOM

dbopme

B TOM YHCIIE, B
ANEKTPOHHOM

dbopme

OO6m1as xapakTepucTUKa
BHEIIIHEN U3OJIALIUUNA

OO6mras xapakTepucTUKa
BHYTpPEHHEHN H30IAIIUU

JlnmuTenpHas mIpoOYHOCTH
ANEKTPUYECKON U3OJSALINI

KparkoBpemennas
IIPOYHOCTH
AIEKTPUUYECKON U3OJSALNU

Cucrema KOHTPOJIS
Ka4eCTBA U30JISIIUOHHBIX
KOHCTPYKIIHUUN 1
WCIIBITAHUE U30JIALINH
MOBBIICHHBIM
HanpspKeHUEM

MeTo YaCTHIHBIX
Pa3psAI0B TSl OLEHKU
HA30JISIAN U
HEepa3pyIIAIONINE METObI
KOHTPOJIS U30JISLIUN

KoHTpois n3omsannu 1o
TaHICHCY
JTUDIIEKTPUUECKUX
II0TEPb, METOBI
KOHTPOJIS C
HCII0JIb30BaHUEM
SIBJICHHS] 00COpOIInH,
aHaIn3
TpaHchOpMaTOpHOTro
Mmacia

KOMMyTaJ_II/IOHHLIe
NEPCHAIPAXKCHUA U
MPUYIUHBI UX
BO3HHUKHOBCHUA

[TepenanpsxkeHus: B CETAX
6-10 kB npu nyroseix
0JTHO(ha3HBIX
3aMBIKAHUSAX HA 3EMITIO
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10

KommyTranmonssie
NIEpEHANPSKEHUS B
pexume 0aH0(ha3HOTO
3aMbIKaHUS Ha 3€MJII0

11

Pe3zonancuele u
heppope3oHaHCHbBIC
IEpEeHANPSIKECHUS

12

MeToBI OIIEHKH U
MIPOTHO3UPOBAHUS
KOMMYTAIIHOHHBIX
NepeHanpsKeHU

13

MeToabl OIICHKH U
MIPOTHO3WPOBAHUS B
pexuMe JyroBoro
0JTHO()A3HOTO 3aMBIKAHHS
Ha 3emm1o B cetH 6-10 kB

14

Mertob1
MIPOTHO3UPOBAHUS
(beppope3oHaHCHBIX
MepeHANPsKEHUI

15

Merto/ibl U yCTpOMCTBa
3 PEKTUBHOTO
OTpaHUYEHUs
KOMMYTAIIMOHHBIX
nepeHanpsKeHu

16

Mertosl 1 ycTpoiicTBa
3 PEKTHBHOTO
OrpaHHYEHUS
NIEpEHAIPS)KEHUN B
PEKMMeE JTyTOBOTO
0JTHO(A3HOTO 3aMBIKAHHUS
Ha 3eMJTI0

17

Meroasl U yCTpONCTBA
OTpPaHUYEHUS
[IEpEHAIPSHKEHUN ITPU
BO3HMKHOBEHUU
KOPOTKHX 3aMbIKaHU B
cerax 6-10 kB

18

Meroasl 1 yCTpONCTBa
3 PEKTUBHOTO
OTapHUYCHUS
(beppope3oHaHCHBIX
MepEHaNpPsKEHUN

19

Tpanchopmanus
NIEpEHANPSKEHUN U
CPEICTBO UX
OTpaHUYEHUs

Daoann
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3.3 3aHATHS CEMUHAPCKOTO THUIA

No OObeM B akaj.uacax
3 B TOM YHCIIe, B B TOM YHCIIE,
Ne | paznena N N
HanmeHoBaHME 3aHATHIA WHHOBAIIMOHHOM B
/11 | IUCIIAILIT Bcero o
dbopme AIIEKTPOHHOM
WHBI
dbopme
Onpenenenue cpoka
1 2 CITY>KOBI BHYTpEHHEH 2 0 0
U30JISIIAH
OrneHka KOMMYTallMOHHBIX
2 5 H yrad 4 0 0
nepeHaIpsLKEHUH
O11ieHKa epeHanpsHKeHU I
3 5 MIPU AYTOBBIX OJHO(AZHBIX 4 0 0
3aMBIKAHUSAX HA 3EMITEO
Ouenka (heppope30HaHCHBIX
4 5 i (b 1YYYY ” ) 0 0
TepeHANPsHKEHU T
Br160op 1 o6ocHOBaHME
PaLMOHAIBHBIX YCTPOUCTB
5 6 3alIUTHI OT 2 0 0
KOMMYTAIAOHHBIX
MepeHANPSKEHUI
Br160op 1 06ocHOBaHME
MOHATHHBIX METOJIOB U
6 6 | Pao A 2 0 0
YCTPOWCTB 3alIUTHI OT
JYTOBBIX NIEPEHAIIPSKEHUN
Bri6op 1 o6ocHOBaHME
paIMoOHATBLHBIX METOIOB U
7 6 YCTPOWCTB 3alIUTHI OT 1 0 0
(beppope30HaHCHBIX
NIepEHaNPS)KEHAN
Dan 17 Ay Ay
3.4 JIabopaTopHbIE 3aHATHS
OObeM B akaj.uacax
Ne
Ne | pasnena } B TOM HCIIE, B | g 1om uncrie,
HanmeHnoBanue 3aHsATHIA WHHOBAIMOHHOMN B
/I | JUCIIHAILT Beero 5
HEL dopme 3JIEKTPOHHOM
dbopme
Daonx
S5 ®oHA OLEHOYHBIX CPeICTB AJsl NPOBeIeHHUS MPOMEKYTOYHOMN
arrecrainmu

O1eHOYHBIE CPEACTBA HAXOATCS B MPHIIOKEHUH K PabOYrM
nporpamMmam JTUCIUIIINH.
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6 IlepeyeHb OCHOBHOW M JONOJHHUTEJbHON Y4eOHOH JMTEpPaTypHl,
HE00X0AMMOi VIS OCBOCHHS AUCHUILIMHBI (MOXYJIA)

6.1. OcHOBHAas JUTEpATypa

ABTODBI, 3armaBue WznarenscTBO,
COCTaBUTEIN roj

JI1.1 | bazytkun B.B., TexHuka BICOKUX HanpspkeHui: M3omsuust | Mocksa:
Jlapuonos B.I1., U TIEPEHANPSIKEHUS] B DJIEKTPUUECKUAX DHeproaroMm3ar,
[Munrans 10.C., cuctemax: Yueb. Ui SJIEKTPOIHEPT. CIIEL. 1986
Jlapnonos B.IL BY30B

JI1.2 | AmoxoBcKas TexHUKa BBICOKUX HANPsOKEHUH: yueb. s | MockBa:

JL.®., JlappuoHOB | CTYZI€HTOB JIEKTPOTEXH. M DJIEKTPOIHEpreT. | dHeprus, 1976
B.IL., ITuntans CIIELl. BY30B

10.C., PazeBur

J1.B., PsOkoBa

E.A., PazeBur

J.B.

JI1.3 | Kapomckas K. I1., |IlepenanpspkeHus u 3aliuta OT HUX B Jlenunrpan:
Koctenko M. B., |BO3aymiHbIX 1 KaOeTbHBIX Hayxa, JIenunrp.
JleBuHiuTENH M. | 3nekTporepenadyax BBICOKOTO HAPsDKEHUs: | oTa-Hue, 1988
JI., Edppemos N. y4eOHHK
A., Tuxonees H.

H., Tuxonees H.
H.

JI1.4 | MenpmmkoB B.A., | MeTononorus ucciieJOBaHus Kpacnosipck, 2006

Ky3bmun C. B. KOMMYTAIIMOHHBIX [IEPEHANPSKECHUHN B
CUCTEeMaXx JJIEKTPOCHA0XKEHUS
MPOMBIIUICHHBIX TIPEANPUATHNA
HanpspkenueM 6 (10) kB u pazpabotka
MEPOTIPUATHIA U CPEACTB 0 UX
OTPaHUYEHUIO: JIUC. ... KaH[l. TEXH. HAyK

JI1.5 |3aBapeikun b. C., | DnexkTpocHa0KEHUE OTKPBITHIX TOPHBIX KpacHosipck:
Ky3zpmun P. C., paboT: yueGHOe mocobue /Ui CTYACHTOB CoVy, 2013
MeunnmukoB B. BY30B 110 crell. "['opHoe aeno"

A., ITaBnoB B. B.,
Kpyuek O. A.
JI1.6 |Tepacumos A. U., |IIpoexTrpoBaHue 3eKTPOCHAOKEHUS Kpacnostpck:
Kyssmun C. B. 1[eX0B 000TaTuTeNbHBIX (Padbpuk: yueOHoe Coy, 2014
nmocoOue JyIsi CTYJIEHTOB BY30B,
00yYaroIINXCs 110 HAPABICHUIO
(cnermansHOCTH) "TOpHOE
neno" (cnenuanuzanus "InexkTpudukams
Y aBTOMaTHU3allks TOPHOTO MPOU3BOACTBA")

JI1.7 | Crenanuyk K. ®@., | TexHuka BHICOKMX HalpsHKEHUN: yueo. MuHck:

Tunsikos H. A. nocoOue JIsl SIEKTPOIHEPT. CIIell. BTY30B Brpiuniimas

mkoJja, 1982

14




JI1.8 | Cepos B. 1., Mertozapb! u cpencTa O0prObI € Mocksa: Hayka,
yuxwuit B. 1., 3aMBbIKaHUSIMU Ha 3€MJTIO B 1985
Arynaes b. M., BBICOKOBOJIBTHBIX CUCTEMAX TOPHBIX
JokykuH A. B. PEANPUITHI
JI1.9 | Tutkos B. B. [lepenanpskeHus: U1 MOJTHUE3ALIUTA Mocksa: Jlanp",
2016
JI1.1 | Baxos B.®., TexHrKa BBICOKMX HaNPSOKCHUH: YU4eOHUK Mocksa: OO0
0 |JlaBpuHoBHu B.A. "Hayuno-
U310aTeIbCKUN
uentp MHOPA-
M", 2018
6.3. Meronuyeckue pazpaboTku
ABTOpBI, 3ariaBue HUznarenscTBO,
COCTaBUTEIN roJ
JI3.1 | 3apxu 1. M., BuyTpenHnue nepeHanpsKeHus B CeTsIX 6- Jlenunrpan:
Memkos C.M., 35xB Hayka, 1986
Xamunos ©.X.,
Edumosa b. B.
JI3.2 | Maiinaramues P. KoMMyTanoHHbIe IepeHanpsKeHus B Kpacnosipek, 2011

A., Ky3smun C. B.

pactpeeTuTeNbHBIX CEeTSIX 6 KB MIaXT U
PYIHHUKOB U c110c00 UX 3PHEKTUBHOTO
OTPaHMYCHHUSA: TUC. ... KaH/I. TEXH. HAyK

8 Meroauueckue ykazaHusi AJs1 O0y4YAOMIUXCA IO OCBOEHHIO
AUCHUIIAHBI (MOIYJIs1)

9 IlepeyeHb MHGPOPMALMOHHBIX TEXHOJOTHI, MCIOJb3yeMbIX IMPH
OCYIIIeCTBJIEHMH 00pPa30BaTeJbHOr0 Mpolecca no JUCHUIUIAHE (MOIYJII0)
(mpu HEOOXOAMMOCTH)

9.1 Ilepeuenb HEOOXOAUMOTO MMPOTPAMMHOTO 00ECTICUEHHSI

9.1.1

MathCad

9.12

MATLAB

9.2 IlepeyeHb HEOOXOIUMBIX MH(DPOPMAIIMOHHBIX CITPABOYHBIX CUCTEM

10 MarepuajbHO-TeXHUYECKASA

0a3a,

Heo0XoauMas

AJIA

OCyILIeCTBJIEHUs 00pa30BaTeJbHOI0 NPoLecca Mo JUCHHUILIHHE (MOAYJII0)

[lomemennss  uis  TPOBEACHUS  JIGKIIMOHHBIX,  NPAaKTHUYECKUX  3aHATHH
YKOMILUIEKTOBAaHBI ~HEOOXOJIMMOU  CIENUATU3UPOBAHHOW  y4eOHOW MeOenblo U
TEXHUYECKUMHU CpPEACTBAaMH JIJISl TIPEJICTABICHUS Y4eOHOW WH(POpPMAIMK CTYACHTaM.
JIaboparopHbie pabOTHI MPOBOSATCS HA CHICIIHATH3UPOBAHHBIX CTEH/IAX.
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