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JIMarHOCTUKHU
3. HaHOMHXeHepuss MaTepualoB U YCTPOKCTB
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1. OBIIAA XAPAKTEPUCTHUKA MOYJISI Ananorosble # MUKPONIPOLIECCOPHBIE YCTPOICTBA
3JIEKTPOHHBIX NPUOOPOB

1.1. AHHOTAUMSA COAEPKAHUS MOTYJIA

CopepxaHue ITUCUUIUIMH MOJYJIS IO3BOJIMUT CTYAEHTAM OBJIQJETh 3HAHUSMU MIPUHIIUIIOB IOCTPOCHUS
COBPEMEHHBIX JKCIIEPUMEHTAIBHBIX CUCTEM YMPABISEMBIX MPHU MOMOIIM MEPCOHATBHBIX KOMIIBIOTEPOB,
MOJIyYeHHUI0O U 00paboTKe HKCIEePUMEHTaJIbHBIX JaHHbIX. Oco0oe BHHMMaHHE YJIENSeTcs BONpPOCaM
OpraHMU3alK SKCIIEPUMEHTAIBHBIX KOMIUIEKCOB, CTPYKTYpPE MEPCOHANBHBIX KOMITBIOTEPOB, HHTEpPeiicam
cBs3u. Kpome Toro, paccmarpuBaeTcsi MPOrpaMMHBIN makeT uisi oOpabOTKM M BU3yalIHU3alUH
SKCHEPUMEHTAJIbHBIX IAHHBIX.

1.2. CTpykTypa u 00beM MOAYJISA

Tabnuna 1
O0beM AUCHUILIAH MOAYJIS
Ne " BCEro MOayJsl B 3a4€THBIX
Hepe'{eﬂb AUCHUIIIMH MOAYJIA B MMOCJ1€10BATEJIbHOCTH UX OCBOCHUSA

n/n eIMHULAX
1 MUKpOIIPOLIECCOPHBIE CUCTEMBI B HAYKE U IIPOU3BOJICTBE 4
2 [IpoekTupoBaHue aHATIOTOBBIX JIEKTPOHHBIX YCTPOUCTB 4
HUTOTI'O o momysro: 8

1.3.11ocieqoBaTe/IbHOCTH OCBOCHUSI MOYJISA B 00pa30BaTeJIbHOM MPOrpaMmme

IIpepekBH3UTBLI MOAYI

He npenycmotrpensl

MOYJIsI

HOCTpeKBH3HTbI U KOPCKBU3UTLI

MaTepI/Ianm SJICKTPOHUKH U HAHODJICKTPOHHUKHU

1.4. Pacnipenesienne KommeTeHUM

00yueHusi (MHAUKATOPHI) 10 MOIYJIIO

mo JUCHUMILIMHAM MOAYJd, INIAHUPYEMBIC PE3YJIbTATbI

Tabnuna 2
Ilepeyennb
Koa n HaumeHoBaHMe IInanupyemble pe3yJibTaThl 00y4eHHs
AUCHMIIHH
KOMIeTeHIUH (MHAMKATOPBI)
MOYJIs
1 2 3
Muxponpoueccop | OIIK-5 - Cnocoben 3-1 - 310°%kUTh OCHOBHBIE HOPMBI U IIpaBuUIa,
HBIE CHCTEMBI B TUTAHUPOBATh, periaMeHTHpYoIue paboThl 10 CO3IaHHUIO,
HAyKe U OpPraHnu30BLIBATH U YCTaHOBKEC U MOJCPHU3AINN
MIPOU3BOJICTBE KOHTPOJIMPOBATH PA0OTHl | TEXHOJOTHYECKOTO 000pyIOBaHHS,
0 CO3/IaHUIO0, YCTAHOBKE | TEXHOJOTHYECKUX MPOIECCOB H
U MOAECpHU3ALINU MH(OPMALIMOHHBIX CUCTEM
TEXHOJIOTUIECKOTO




o0opyioBaHUs U
TEXHOJIOTHUYCCKUX
NPOILIECCOB B cepe cBoei
npodeccrnoHaIbHOM
JeSITeIbHOCTH

3-2 - OOBSICHUTD NPUHLMIIBI U TUIIOBOU
MOPSAJIOK MJIAHUPOBAHUS, OPraHU3ALMH U
KOHTPOJISI BBIIIOJIHEHUS pa0oT M0 CO3aHMUIO,
YCTaHOBKE U MOJIEpHU3ALIUU
TEXHOJIOTUIECKOTO 000pyT0BaHHS,
TEXHOJOTMYECKHUX MPOLECCOB U
MH(OPMALIMOHHBIX CUCTEM

3-3 - [lepeuncnuTb OCHOBHBIE pa3JeIbl
JOKYMEHTOB (T€XHHUYECKOTO 3aJaHMs,
TEXHUYECKHUX YCJIOBHM U T.II.), B COOTBETCTBUH
C KOTOPBIMU BBIMIOJHSIOTCS pabOTHI 110
CO3/IaHHIO, YCTAHOBKE U MOJIEPHU3ALIUU
TEXHOJIOTUYECKOT0 000py10BaHHMS,
TEXHOJIOTMYECKHUX IPOLECCOB U
MH(POPMALIMOHHBIX CHCTEM

3-4 - Iloka3zaTh BO3MOKHOCTH UCIIOIL30BAHHUS
HU(POBBIX TEXHOJIOTHH (CO31aHne UPPOBHIX
JIBOMHUKOB) ISl ONITUMH3AIIANA PAOOTHI TIO
CO3/IaHUI0, YCTAHOBKE U MOJCPHHU3AIINN
TEXHOJIOTHYECKOTO 000PYI0BaHU,
TEXHOJIOTHYECKHUX MPOIECCOB U
MH(POPMAITMOHHBIX CUCTEM

V-1 - O60cHOBAThH AETANBHBIN IUIAH
MPOBEICHUS pabOT MO CO3/[aHUI0, YCTAHOBKE U
MO/JICPHU3AIIUH TEXHOJIOTHYECKOTO
000py10BaHUS, TEXHOJIOTHYECKHUX MPOLIECCOB U
HHGOPMAIIMOHHBIX CHCTEM

V-2 - Ananu3upoBaTh 3aiaHus, paclpeesiTh
1 OOBSCHATH UX PAOOTHUKAM KOJUIEKTHBA MPU
BBITIOJTHEHUH PabOT MO CO3AaHUIO, YCTAHOBKE U
MOJIEpHU3AIMU 000pYI0BaHUS,
TEXHOJIOTMYECKUX MPOLECCOB U
MH(OPMALIMOHHBIX CUCTEM

V-3 - OueHuBaTh UCHOJHEHUE PAaOOT MO
CO3/JaHUIO0, YCTAHOBKE M MOJICPHHU3ALIUH
TEXHOJIOTMYECKOro 000pyA0BaHNUS,
TEXHOJIOTHYCCKHUX IMPOUCCCOB U
I/IH(i)OpMaHI/IOHHI)IX CHUCTEM Ha COOTBETCTBUEC
peryiaMeHTam

V-4 - Mcnionb30BaTh Npu HEOOXOAMMOCTH
TEeXHUKU UPPOBOTO MOJECIUPOBAHUS IIPH
BBINOJIHEHUH PadOoT MO CO3/1aHUI0, YCTAHOBKE U
MOJIEpPHU3ALIMU TEXHOJIOTUYECKOTO
000pyI0BaHUS, TEXHOJIOTUYECKHUX TPOLIECCOB U
MH(POPMALMOHHBIX CHCTEM




I1-1 - CaMOCTOSITETLHO COCTABUTD IUIAH pabOT
B LIEJIOM IIO dTaraM CO3JaHusl, yCTAHOBKH U
MOJIEpPHU3ALIMU TEXHOJIOTUYECKOTO
000py10BaHUS, TEXHOJIOTUYECKHUX MPOIIECCOB U
WH(POPMAIIMOHHBIX CHCTEM JINOO OTAETBHBIX
3TaroB 3ToN paboThI

I1-2 - ITpoBecT KOHTPOJIb BHIMOJHEHUS
3aJlaHu¥ C Y4€TOM COOTBETCTBHSI periiaMeHTam,
CpPOKaM MCIIOTHEHUS U MaTepHaTbHBIM
3aTparam

JI-1 - JlemoHCTpUpOBaTh TPeOOBATEIHHOCTD U
MPUHLMUITNAIBHOCTB B IPOLIECCE KOHTPOJIA
BBIIIOJIHEHUS 3aJaHuN

OIIK-6 - Criocoben
TUTAHUPOBATh U
OpraHu30BaTh PabOTHI O
IKCILTyaTaI[uH
TEXHOJIOTUIECKOTO
o0opyoBaHus U
00ecCreYeHHIO
TEXHOJIOTUICCKUX
nporieccoB B chepe cBoei
npodeccrnoHaIbHOM
JESITEJIBHOCTH C YIETOM
SHEPro- u
pecypcordpexTuBHOCTH
MIPOM3BOJICTBEHHOT'O
IIUKJIa U TIPOIYKTa

3-1 - IlepedncnuTh OCHOBHbIE TEXHUYECKHE
IapaMeTpsl U TEXHOJIOTHUECKUE
XapaKTEPUCTUKU 3KCILUTyaTUPyEMOIO
000pYIOBaHUS U PeaTN3yEeMbIX
TEXHOJIOTUYECKHUX MPOLIECCOB

3-2 - Ha3Batb umMeromuecs: orpaHuyeHust
PEKUMOB IKCIUTyaTallii 000PYAOBaHUS U
periIaMeHThl TEXHOJIOTHYECKIX TPOIIECCOB

3-3 - OOBSACHUTH NPUHIIMIIBI FHEPTO U
pecypcocOepexeHus IPOU3BOJCTBEHHOTO
LMKJIA ¥ IPOTyKTa

V-1 - Texuuuecku rpaMoTHO (POPMYIUPOBATH
3aJlaHus 10 KCIUTyaTalluy TEXHOJIOTHYECKOTO
000py1I0BaHUS U 00ECTICUCHHIO
TEXHOJOTMYECKHUX MPOIECCOB C yUETOM
HUMEIOLIUXCS OTPAaHUUYEHUN PEKUMOB
JKCIUTyaTallui 000PyA0BaHUS U PErJIaMEHTHI
TE€XHOJIOTUYECKHUX IIPOLECCOB

V-2 - OueHuBaTh X0 3KCIUTyaTalUN
TEXHOJIOTUYECKOro 000py0BaHUS U
peann3alnuy TEXHOJIOTMYECKUX MPOIECCOB Ha
OCHOBAHUM BU3YaJbHOTO aHAIN3a U MTOKa3aHUI
KOHTPOJIbHO-U3MEPUTEILHON anmnapaTypsl

V¥-3 - O60cHOBaHHO KOPPEKTUPOBATH XO/T
9KCIUTyaTalluy TEXHOJIOTUYECKOTO
000pyIOBaHUS U peaTH3aIlin
TEXHOJOTUYECKHUX MPOIECCOB, JOOUBAsCH
MOBBILIEHUS YPOBHSI SHEPTO U
pecypcocOepeskeHus: IPOU3BOACTBEHHOTO
LUKJIA ¥ IPOJTyKTa

I1-1 - Opranu3zoBaTh B COOTBETCTBUHU C
pa3paboTaHHBIM YTBEPKIACHHBIM TUIAHOM




BBITIOJIHCHUEC pa60T 110 SKCILTyaTalnuunu
TEXHOJOTHUECKOTO 000pyIOBaHUS U
00€eCICUCHHIO TEXHOJIOTUYECKHIX MPOIIECCOB B
cdepe cBoelt mpodecCuoHaTbHON
JeSITeTIBHOCTH

I1-2 - ITpeanarats U apryMeHTUPOBAHHO
JI0Ka3bIBaTh 11€J1€CO00Pa3HOCTh
KOPPEKTUPOBOK MMapaMeTPOB IKCILTyaTallMH
000pyI0BaHUs U peaan3aluu
TEXHOJIOTMYECKUX MPOLECCOB ISl OBBIIICHUS
YPOBHSI 3HEPro U pecypcocOepexeHus
MIPOU3BOACTBEHHOTO LIMKJIA U TPOIyKTa

J1-1 - JleMOHCTpUpPOBaTh OTBETCTBEHHOE
OTHOIIIEHHE K paboTe, OpraHu3aTOPCKUe
CIIOCOOHOCTH

[IpoexkTupoBanue
AQHAJIOIOBBIX
3JIEKTPOHHBIX
YCTPOMCTB

OIIK-3 - Criocoben
IUTAHUPOBATh U TIPOBOIUTH
KOMILICKCHBIC
UCCIICIOBAHUS U
W3BICKAHUS JJIS1 PEIICHUS
WH)KEHEPHBIX 33124
OTHOCSIIITXCS K
npodeccrnoHaIbHOM
NesITeIbHOCTH, BKITFOUAst
MIPOBEACHUE U3MEPEHUH,
TUTAHUPOBAHHE U
MTOCTAaHOBKY
IKCIIEPUMEHTOB,
WHTEPIPETAIHIO
MOJTYYCHHBIX Pe3yJIbTaTOB

3-1 - ChopmynupoBaTh OCHOBHBIE PUHITUIIBI
OpraHM3allNH U TUTAHUPOBAHMS HAYIHOTO
UCCIIeIOBaHUS

3-2 - XapakTepn3oBaTh BO3MOKHOCTH
MCCIIEIOBATEIILCKOM anmapaTypbl H METOIOB
WCCIICTIOBAHUS, HCITOJIb3YSI TEXHHIECKUE
XapaKTePUCTHKHU M 00JIACTH IPUMEHEHHS

3-3 - Cnenatb 0030p OCHOBHBIX METOJIOB
CTaTHCTUYECKON 00pabOTKH U aHAIH3a
PE3yNIbTaTOB H3MEPEHU

3-4 - [lepeunciauTh OCHOBHbIE HOPMATUBHbIE
JIOKYMEHTHI, perJIaMeHTHUpPYIOIIHe 0popMIIeHHE
HAYYHO-TEXHHYECKUX OTYETOB M 3alIUTY MPAB
WHTEJUICKTYyalTbHOH COOCTBEHHOCTH

V-1 - Cobupatrh 1 aHANU3UPOBATH HAYYHO-
TEXHUYECKYI0 MHPOPMALIUIO 1715
ONTHMAJIBHOIO IIAHUPOBAHUS UCCIIEN0BAHUSA U
U3bICKaHUs

VY-2 - O00CHOBAaHHO BBIOPATh HEOOXOIUMYIO
anmapaTypy U METOJ] HCCIICTOBAHUS IS
pEeIICHU MHXXCHCPHBIX 3a1a4, OTHOCAIIHUXCA K
npodecCHOHaTBHON AEATEIFHOCTH

V-3 - OnenuBath 0(hOpMIIEHHE HAYYHO-
TEXHUYECKHX OTYETOB, MyOJIMKALMI HayUHBIX
pe3yNbTaTOB, TOKYMEHTOB 3aLIUTHI
MHTEJUIEKTyallbHOW COOCTBEHHOCTH Ha
COOTBETCTBUE HOPMATHBHBIM TPEOOBAHUAM

[1-1 - BbIMOHATE B paMKax NOCTABIEHHOTO
3aJlaHuUs SKCIIEPUMEHTAIbHBIE KOMILUICKCHbBIE




HAayYHO-TCXHUYCCKUC UCCIICAOBAHUA U
H3BICKAHUWA IJId PCIICHUA MHKCHCPHBIX 3a/1a4 B
obmactu IpoecCHOHATLHOM 1A TEIBHOCTH,
BKJIIOYast 00pabOTKy, HHTEPIIPETAIUIO U
odopmiieHHE pe3yIbTaTOB

I1-2 - OpopMuUTh HAYIHO-TEXHUYESCKUN OTYET,
MyOIMKAIUIO HAYYHBIX PE3YIbTaTOB,
JOKYMEHTBI 3aIllUThl HHTEJUIEKTYalIbHOM
COOCTBEHHOCTH B COOTBETCTBUHU C
HOPMAaTUBHBIMH TPEOOBaHUSIMU

-1 - IlposBisiTh yMEHHE BUICTDH JI€TAIH,
YIIOPCTBO, aHATUTHYECKUE YMEHUS

OIIK-5 - Criocoben
TUTAHUPOBATh,
OpPraHU30BBIBATH
KOHTPOJMPOBATH PA0OTHI
0 CO3/IaHUI0, YCTAHOBKE
U MOJICpHH3AINU
TEXHOJIOTUYECKOT0
o0opyIoBaHuUs U
TEXHOJIOTUICCKUX
nporieccoB B chepe cBoei
npodeccrnoHaIbHOM
JESITeIbHOCTH

3-1 - VI3105KHUTh OCHOBHBIE HOPMBI M IIPABHJIA,
pErIaMEHTHPYIOLINE PaGOTHI 110 CO3IAHHMIO,
YCTAQHOBKE M MOJIEPHU3ALIHN
TEXHOJIOTHYECKOTO 000PYI0BAHUS,
TEXHOJIOTUYECKHX TIPOLECCOB
UH(POPMAIMOHHBIX CUCTEM

3-2 - OOBSICHUTD NPUHIMIIBI U TUITOBOM
MOPSAIOK IJIAHUPOBAHHUS, OPraHU3AlNH U
KOHTPOJISI BHITIOJIHEHUS pa0oT MO CO3JaHMUIO,
YCTaHOBKE U MOJICpHU3ALIUU
TEXHOJIOTUYECKOr0 000py10BaHMs,
TEXHOJIOTHYECKUX MPOLIECCOB U
MH(POPMALIMOHHBIX CUCTEM

3-3 - [lepeuncnuTbh OCHOBHBIE pa3JEibl
JOKYMEHTOB (TEXHHYECKOTO 33aJaHus,
TEXHUYECKHUX YCIOBUH U T.I1.), B COOTBETCTBUHU
C KOTOPBIMH BBITIOJIHSIIOTCS PaOOTHI 110
CO3/JaHUI0, YCTAaHOBKE M MOJICPHU3ALIUH
TEXHOJIOTUIECKOTO 000pyT0BaHHS,
TEXHOJIOTUYECKHX MPOLIECCOB U
UH()OPMAIIMOHHBIX CUCTEM

3-4 - [loka3aTh BO3BMOKHOCTH MCITOJIb30BaHUS
HU(PPOBBIX TEXHOJIOTHH (CO31aHne IUPPOBBIX
JBOMHUKOB) Ul ONTUMH3AIH PAOOTHI 1O
CO3/IaHUI0, YCTAHOBKE U MOJIEPHHU3AIIUU
TEXHOJIOTHYECKOTO 000PYI0BAHUS,
TEXHOJIOTUYECKHX MPOIECCOB U
UH(OPMALIMOHHBIX CUCTEM

V-1 - O0ocHOBaTh AeTaNbLHBIN IIAH
MIPOBEICHUS padOT MO CO3J]aHHI0, YCTAHOBKE H
MOJICPHU3AIUU TEXHOJIOTHICCKOTO
000pyI0BaHUs, TEXHOJOTHICCKUX ITPOILIECCOB H
MH(OPMAIMOHHBIX CHCTEM




V-2 - AHanu3upoBath 3aJlaHusl, pacpeleisTh
1 O0BACHATH UX pAaOOTHUKAM KOJIJICKTHBA MTPH
BBITTOJIHEHUH PadOT MO CO3/1aHUI0, YCTAHOBKE H
MOJIEpHU3aLMU 000pY10BaHUS,
TEXHOJOTMYECKHUX MPOLECCOB U
MH(POPMAIMOHHBIX CHCTEM

V¥-3 - OueHuBaTh UCIIOJIHEHHE PadOT IO
CO3/IaHUI0, YCTAHOBKE U MOJIEPHU3AIIUU
TEXHOJIOTHYECKOr0o 000pyAOBaHNUS,
TEXHOJIOTHYECKUX MPOIECCOB U
MH(OPMALIMOHHBIX CHCTEM Ha COOTBETCTBHE
periiaMeHTam

V¥-4 - Vcionb30BaTh NpU HEOOXOAUMOCTH
TEXHUKU [IUPPOBOTrO MOJECIUPOBAHUS IPU
BBITIOJTHEHUH pabOoT MO CO3AaHMIO, YCTAaHOBKE U
MOJIEpPHU3ALIMU TEXHOJIOTUYECKOTO
000py10BaHUs, TEXHOJIOTHYECKHUX ITPOLIECCOB U
MH(POPMALIMOHHBIX CUCTEM

I1-1 - CaMoCTOSITEILHO COCTABUTD IUIAaH pabOT
B I[EJIOM TI0 dTaraM CO3JaHusl, YCTAHOBKH H
MOJICPHU3AIIUHN TEXHOJIOTHYECKOTO
000pyI0BaHUS, TEXHOJIOTHYECKHUX MPOLIECCOB U
MH(OPMAIIMOHHBIX CHCTEM JIMOO OTACITBHBIX
ATAIoOB 3TOW PabOTHI

[1-2 - ITpoBecT KOHTPOJIb BHIMOJIHEHUS
3aJlaHuM C y4ETOM COOTBETCTBHSI perjlaMeHTaM,
CpPOKaM MCIOJHEHUS U MaTepHaIbHBIM
3aTpaTam

JI-1 - JleMoHCTpUpOBaTh TpeOOBATEIHHOCTD U
MIPUHIUIIAAIBHOCTD B IIPOLIECCE KOHTPOJIA
BBIIIOJIHEHUS 3aJaHUN

OIIK-6 - CriocoGen
TUTAHUPOBATh U
OpraHu30BaTh PabOTHI MO
IKCILTyaTaI[uH
TEXHOJIOTUYECKOTO
000pyI0BaHUs U
00ecreYeHHIo
TEXHOJIOTUIECKUX
poIieccoB B chepe cBoei
npodeccrnoHanbHOM
ACATCIIbBHOCTU C YUCTOM
SHEPro- u
pecypcoddhexTuBHOCTH
MMPONU3BOACTBECHHOT'O
LUKJIA ¥ TPOAYKTA

3-1 - [lepeunciiuTh OCHOBHBIE TEXHUYECKHUE
napaMeTpsl U TEXHOJIOTHYECKHE
XapaKTePUCTHKU IKCILUTyaTHPyEMOTO
000pyI0BaHUs U peaan3yeMbIX
TEXHOJIOTUYECKHUX MPOIECCOB

3-2 - Ha3Batb uMeromuecs: orpaHuYeHUs
PEKUMOB IKCIUTyaTallii 000PYAOBaHUS U
periIaMeHThl TEXHOJIOTHYECKUX TPOIIECCOB

3-3 - OOBSICHUTH MPUHIIMIIBI SHEPTO U
pecypcocOepekeHus: IPOU3BOIACTBEHHOTO
LUKJIA ¥ IPOJTyKTa

V-1 - TexHUUECKU TPAMOTHO (hOPMYIIUPOBATH
3aJlaHus 10 IKCIUTyaTaluy TEXHOJIOTHYECKOTO
000pyT0BaHUs U 00ECTICUCHUTO




TEXHOJIOTMYECKUX IIPOLIECCOB C YYETOM
MMEIOIINXCS OTPAHUYECHUN PERKUMOB
HKCIUTyaTalui 000PyI0BaHHS U PETJIaMEHTHI
TEXHOJIOTMYECKUX IPOLECCOB

V-2 - OueHuBaTh X0 KCILTyaTallu
TEXHOJIOTHYECKOTO 000PYI0BaHUS U
peaTu3aluy TEXHOJIOTHYECKUX MPOIECCOB Ha
OCHOBaHUU BU3YaJILHOTO aHAllM3a U OKa3aHUM
KOHTPOJIbHO-U3MEPHUTENHHOM armaparypbl

VY-3 - O60CHOBaHHO KOPPEKTUPOBATH X0
IKCILTYaTALUH TEXHOJIOTUIECKOTO
000pyI0OBaHUS U peaTu3aluu
TEXHOJIOTHYECKUX MPOIECCOB, JOOUBASIChH
IIOBBILLIEHNS YPOBHSA JHEPIo U
pecypcocOepexeHus MPOU3BOICTBEHHOTO
[UKJIA U TTPOAYKTA

II-1 - Opranu3oBaTh B COOTBETCTBHH C
pa3paboTaHHBIM YTBEPKACHHBIM INIAHOM
BBINOJIHEHHE PadOT MO HKCIUTyaTaIUH
TEXHOJIOTHYECKOTO 000PYAOBaHUS U
00€CIeYeHNIO TEXHOJIOTHYECKUX MTPOLIECCOB B
cdepe cBoeit mpodeccuoHaIbHON
JeSTEeIbHOCTH

I1-2 - ITpepnarats U apryMeHTUPOBAHHO
JIOKa3bIBaTh 11€J€CO00Pa3HOCTh
KOPPEKTUPOBOK MMapaMeTPOB dKCILTyaTalluH
000pyI0BaHUs U peaan3alnuu
TEXHOJIOTUYECKHUX MPOLECCOB ISl TOBBIIICHUS
YPOBHS SHEPTO U pecypcocOepeKeHUs
MIPOM3BOJICTBEHHOTO LIUKJIA U MPOTYyKTa

JI-1 - JleMOHCTpUpPOBaTh OTBETCTBEHHOE
OTHOILIEHHE K paboTe, OpraHN3aTOPCKUE
CIIOCOOHOCTH

OIIK-7 - Crocoben
TUTAHUPOBATh U YIIPABIISTh
YKU3HEHHBIM ITHKJIOM
WHXEHEPHBIX MPOAYKTOB U
TEXHUYECKHX OOBEKTOB,
BKJIIOYas CTaIUH 3aMBICTIA,
aHaim3a TpeOboBaHUH,
MIPOEKTUPOBAHUS,
HA3COTOBJICHU,
IKCILTyaTaIuH,
MOIICPIKKH,
MOJICpHU3AINY, 3aMEHBI U
YTHIIA3AIHAN

3-1 - 310XUTh TPUHIUIIBI IMUTAIITMOHHOTO
MOJICTTUPOBAHUS JJIsSI HPUHATHSI MHKEHEPHBIX
peleHuit

3-2 - JlaTb onpeieneHne KU3HEHHOTO LUK
HH)KEHEPHOT'O IMPOAYKTa, €0 OCHOBHBIX
CTaaui U MoJenen

3-3 - [lepeuncnuTh NPUHIHUIIBI U BO3MOXKHBIE
poJieBbIe MOJENH YIIPaBICHUS KOMaHION
WHKXEHEPHOTO MPOEKTa

V-1 - ®opMyaupoBaTh HHKEHEPHBIE 33]1a4H C
y4eToM (pOopMaTH30BaHHBIX TPeOOBAHUI




V-2 - OnpenensiTb OCHOBHBIE TOTPEOHOCTH
CTEMKXO0J1/1€pOB (3aMHTEPECOBAHHBIX CTOPOH) U
dbopMyupoBaTh TpeOOBaHUS K

3¢ HEKTUBHOCTH WHKXEHEPHBIX POITYKTOB U
TEXHUUYECKUX OOBEKTOB

V-3 - Mcnionb30BaTh MPOrpaMMHBIE TTAKEThI
MIPY MMOCTPOSHUH UMUTAIIMOHHON MO
paspabaTbiBaeMOW CUCTEMBI WU
HCIOJIB3YIOIIEH CHCTEMBI

V-4 - BeiOpatb 000py/10BaHUE
TEXHOJIOTUYECKYIO OCHACTKY IPH pa3padboTke
TEXHUYCCKHX 3aJaHHUI HA IPOCKTUPOBAHUE U
W3TOTOBJICHUE HHKEHEPHBIX MTPOIYKTOB U
TEXHUYECKHX 00BEKTOB

[1-1 - OcBoUTH NPAKTUKU NOCTPOEHUS U
MPUMEHEHUS UMUTAIIMOHHBIX MOJIETIeH B
Mpoliecce NPOEKTUPOBAHUS

I1-2 - ImeTh npaKkTU4YEeCKUil ONBIT
IUTAHUPOBAHUS U YIPABIECHUS )KU3HEHHBIM
LUKJIOM UHXEHEPHBIX IPOJYKTOB U
TEXHUUYECKUX OOBEKTOB

I1-3 - ®opmasn30BaTh M COTIACOBBIBATH
TpeOOBaHUs, OTHOCAIINECS K BHEITHUM
YCIIOBUSIM (9KCILTyaTalllu, COTPOBOKICHUS,
XpaHEeHUs], IEPEBO3KU, BHIBOJIA U3
JKCILTyaTaluu)

[1-4 - Pa3zpaboTaTh TEXHHUYECKUE 3aJJaHUS HA
MIPOEKTUPOBAHKE U U3TOTOBJICHHE
MHXEHEPHBIX MPOAYKTOB U TEXHUYECKHUX
00BEKTOB, BKJIIOUAst BHIOOP 000PY10BaHUS U
TEXHOJIOTMYECKOM OCHACTKU

J1-1 - IIposIBIIATE HACTOWYUBOCTD B
JOCTUKECHMH LieJId; BHUMATEIbHOCTS;
AHanUTUYECKUE YMEHHUS

1.5. ®opma o0yueHus
OO0yueHue 1o IUCHUIUITMHAM MOAYJISI MOXKET OCYLIECTBIATHCS B OUHON opMax.




PABOYAS NTIPOI'PAMMA JJUCHUITJIMHBI
MuxkponponeccopHbie CHCTEMbI B HAYKe H
NMPOU3BO/ICTBE

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Nen/m | @amuans Umsa OtyecTBO Yenas crenen, JloJI3KHOCTD Honpasenenue
yueHoe 3BaHHue
1 Mouceiikun EBrennii KaHauIaT (GU3UKO- Jlouent (bU3UIECKUX
BuranseBuu MaTeMaTHYECKHUX METOI0B U
HayK, TOIICHT puOOpoOB
KOHTpOJIS KauecTBa

PexoMeHI0BaHO y4eOHO-METOAUYECKMM COBETOM HHCTUTYTA DU3NMKO-TEXHOTOTUYECKUI

IIpotokon Ne 6 ot 11.02.2022 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e Mouceiikun EBrenuii BuraabeBuu, louenT, pusnyecknx MeToa0B U NPUOOPOB KOHTPOJISI
KayecTBa

1.1. Texnojaoruu peajinzanuu, HCMOJb3yEeMbIC IIPU H3YYCHUH JUCHUIIIMHBI MOIYJIA

- TpanunuonHas (penpoayKTUBHAs ) TEXHOIOTUS
— PasnoypoBHeBoe (quddepeHipoBaHHoe) 00yUeHne
o ba3oBslil ypoBEeHB

*Bazoewiti I ypoeenv — coxpamsem J102UKy CAMOU HAYKU U NO360JAEM NONYYUMb YNPOUJEHHOe, HO 8epHOe U HNONHOe

npedcmasienue o npeomeme OUCYURIUHbL, mpebyem 3Hanue cucmemsl ROHAMUU, yMeHue peuwams npoonemusie cumyayuu. Oceoenue
OAHHO20 YPOBHS PEe3VAbMAMOE8 00VUeHUs O0NNCHO oDecneuums (GopMuposanue 3anIaHUPOSAHHBIX KOMAEMeHYUll U NO3601un
0byuawemycs Ha MUHUMATLHOM YPOBHE CAMOCIMOAMENbHOCIU U OMEEMCMEEHHOCIU BLINOTHAMNG 3A0AHUSL;
Ipoosunymeuiii Il yposenv — yenyonsem u obozcawaem 6a308bill ypoBeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopabomku
Mamepuana OUCYUNnIuHbl. Imo npoucxooum 3a ciem KaoUeHUs OONOIHUMeNbHOU uHpopmayuu. JJanHelil yposens mpebyem yMeHUs
peuiams npooemMvl 8 PAMKAX KYPCA U CMEHCHBIX KYPCO8 NOCPEOCBOM CAMOCIMOAMENbHOU NOCIAHOSKU Yeau U 8b100pa NPocpammbyl
Oeticmeuii. OceoeHue 0aHHO20 YPOBHS Pe3yIbMamos 00yueHus no380aUMm 00y4aoueMycs nogblCUMb yPO8eHb CAMOCMOAMETbHOCIU
U OMEEMCMEEHHOCIU 00 MBOPYECKO20 NPUMEHEHUSA 3HAHULL U YMEHU].

1.2. Conep:kanue TUCHUNIHHBI

Tabmuna 1.1
Kon
Pa3nen, tema
pasneda, HMCIHILIHHBL* Conep:xanue
TEeMBI
ACY TII. YenmoBeko-MaImuHHBIA HHTEPPEIIC.
[Iporpammuoe obecnieuenne ACY TII. SCADA
ACY TII. Cucremsl cucrema. ApxurekrypHoe nocrpoeane SCADA-

1 SCADA u DCS cucteM. Kanans! cBs13u. ba3el qaHHBIX.
Pacnipenenennsie cuctems! ynpasienus — DCS.
O0acTh MpUMEHEHUS
IIporpammupyemsble JIOTHYECKHE KOHTPOJLIIEPHL. THIIbI

KoHtposeps! cuctem IJIK. Apxurektypa. S3prku MOK 61131-3.

2 aBTOMAaTH3aLUH CrienManu3upoBaHHBIE KOHTPOJUIEPHL:
CepsoxonTpomnepsl, [IN]] KoHTposepsl.
Untepdeiic RS-485. OcHOBHBIE IPUHIUTIBL

IIpombinuieHHBIE

nocrpoenusi. CornacoBaHue JIMHUU C

3 HHTEPEHCHI U CETH
NepeaaTInKoM U IpueMHUKOM. Tomomnorus cetd Ha
ocHoBe nHTepdeiica RS-485. [IpomeinuieHHbIE




cetu: Profibus, Modbus. OcHOBHBIE TTapaMeTpPHI U

xapakTepuctuku. [lepenada cooOmenuii.

MUKpPOKOHTPOJIIEPHI B [Ipumenenne MK B npocreiimux cuctemax
4 CHUCTEMAaX aBTOMAaTH3aLNH aBTOMATU3aLlUN.
O6paboTka u OcHoBHbIE (PYHKIIMOHATIBHBIE BO3MOXHOCTU
BU3yaIH3alus nporpamMmmHoro makera OriginPro mpu
MTOJTy9E€HHBIX WCTIONIb30BAaHUH B HAYYHBIX MCCIIETOBAHMSX /IS
5 9KCHEPUMEHTAIIBHBIX U 00pabOTKH U BU3yaIM3aLUH IT0JTyYSHHBIX
pacyeTHBIX TaHHBIX 9KCIIEPUMEHTAIBHBIX U PACUETHBIX TaHHBIX

Hay4YHBIX HCCJ'IC,I[OB&HHI?I

1.3. HampaBnienue, BUABI BOCIIUTATENBHOMN AEATEILHOCTH U HCIOIb3yEeMbIE TEXHOIOTUN

HamnpaBnenus BocnUTaTENbHOM AESITEIBHOCTUA COMNPSATAIOTCS CO BCEMH pE3yJibTaTaMH OOydeHUSs
KOMIIETEHIIMH M0 00pa3oBaTelbHOM MporpaMMme, UX OCBOEHHE OO0ECIEYMBAETCS COJEpKAaHUEM BCEX
JUCLUIUIMH MOJYJICH.

1.4. IIporpaMMa AUCHMIIIIMHBI PEATTU3YETCS HA TOCYIapCTBEHHOM si3blke Poccuiickoil @enepanui .
2. YYEBHO-METOJUYECKOE U TH®OPMALIMOHHOE OBECIIEYHEHHUE JUCIUIIJINHbI
MukponpoueccopHbie CHCTEeMb] B HayKe U IIPOM3BOICTBE

DJIeKTPOHHBbIE pecypchl (U31aHMs)

1. Marpna, 1O. C.; MukpokoHTposeps! cepun 8051: mpakTHUecKkuii MOaXo : MpakTuieckoe nocoodue.; JIMK
[Tpecc, Mockaa; 2008; https://biblioclub.ru/index.php?page=book&id=85088 (DnexkTpoHHOE H3AaHKE)

2. enucenko, B. B.; Komnakrasie mojnenu MOII-tpan3uctopoB aiis SPICE B MUKPO-U HAHOZJIEKTPOHUKE :
moHorpadus.; Dumsmamimur, MockBa; 2010;  https://biblioclub.ru/index.php?page=book&id=68850
(OneKTpOHHOE M3/IaHHE)

3. Xappuc, . M.; LludppoBast cxeMOTEXHUKA 1 apXUTEKTypa KOMIIbIOTEPA: IONOJHEHHE 10 apXuTeKkType ARM
MPaKTUYECKOE nocooue TUTSt JIIOOUTENEN. ; JAMK [Tpecc, MockBa; 2019;
https://biblioclub.ru/index.php?page=book&id=577494 (OnexkTpoHHOE U3TaHUE)

4. [Turapes, JI. A.; MukpomnpoIiieccCopHble CHCTEMbI aBTOMATHUECKOTO yIpaBlieHus : yaeOHoe mocodue.; CaHKT-
[TerepOyprckuit  rocymapctBeHHbld arpapublii  yHuBepcuter (CIIOI'AY), Canxrt-IlerepOypr; 2017;
https://biblioclub.ru/index.php?page=book&id=480402 (DnekTpoHHOE U3AaHUE)

5. Promuk, C. M.; 1000 nu ogna mukpoHTposuiepHas cxema : cupaBouyHuk.; [IMK Ilpecc, Mocksa; 2016;
https://biblioclub.ru/index.php?page=book&id=565715 (OnekrpoHHOE H3AaHUE)

ITeuyaTHbIe H3TaHUSA

1. Marna, 0. C.; CoBpeMeHHBIE MHKPOKOHTPOJUIEPHL. ApPXHTEKTypa, MpOrpaMMHpOBaHUE, pa3paboOTKa



ycrporict; JIMK Tlpecc, Mockga; 2010 (1 3k3.)

2. Yrpromos, E. I1.; ludposas cxemoTexHuka : yue0. mocodue 1jisi CTyIeHTOB HanpaBiienuit 654600 u 552800
- "Undopmaruka u Berumci. Texuuka" (cnenuanbHocTh 220100 "Boryucit. MaiHbl, KOMIUIEKChI, CUCTEMBI 1
cetn".; BXB-IletepOypr, Cankt-IleTepOypr; 2004 (47 3k3.)

3. Xaptos, B. f.; MukponpoliiecCopHbie CUCTEMBI : yueOHOE TocoOue 11 CTYICHTOB BY30B, 00YJAIOIITUXCSI TT0
HanpaBieHuto "MHpopMaTnka W BBIYUCIUTENbHAS TeXHHUKA", (KBamudukanus OakamaBp).; AKaaeMmus,
Mocksa; 2014 (1 5k3.)

Ipodeccnonanbubie 6a3bl JAHHBIX, MH(POPMAITMOHHO-CIIPABOYHbIE CHCTEMbI
1. [TomrotekctoBas bJ] American Chemical Society (http://pubs.acs.org/).
. [TomaoTekcToBast BJ] American Institute of Physics (http://scitation.aip.org/).
. [lonnotekctoBast B/ American Physical Society (https://journals.aps.org/about).
. MommroTekcroBast BJ] Annual Reviews Science Collection (http://www.annualreviews.org).

. [TomxotekcroBas BJ] Applied Science & Technology Source (http://search.ebscohost.com).

2
3
4
5
6. ITonnotexcroBas b/| eLibrary - Hayunas snextponnas 6ubimoreka (http://elibrary.ru).
7. Pedpeparunas B/ INSPEC. EBSCO publishing (http://search.ebscohost.com/).

8. IlomHorekcroBas b/] Institute of Physics (IOP) (http://iopscience.iop.org/).

9

bubmmorpadpuueckas B/l  Journal  Citation  Reports  (JCR). Web  of  Science
(http://apps.webofknowledge.com/).

10. ITomroTekcroBast b1 Nature (https://www.nature.com/siteindex).
11. TTomxorekcroBast b]I Optical Society of America (OSA) (https://www.osapublishing.org/about.cfm).
12. TlomaoTtekcroBast b1 Questel Patent (https://www.orbit.com/).

13. TlomnorekctoBas bJ] Science AAAS (American Association for the Advancement of Science)
(http://www.sciencemag.org/).

14. TlomxorekcroBast b]I ScienceDirect Freedom Collection (http://www.sciencedirect.com/).

15. PepeparuBnas b]] Scopus (http://www.scopus.com/).

16. [lonnorexcroBas b/l Springer Materials (https://materials.springer.com/).

17. TlomxoTtekcroBast b]I Springer Nature Experiments (https://experiments.springernature.com/).
18. ITomroTekctoBas b]I SpringerLink (https://link.springer.com/).

19. PedeparuBnas BJ] Web of Science Core Collection (http://apps.webotknowledge.com/).

20. [TomrotekctoBas bJ] Wiley Journal Database (http://onlinelibrary.wiley.com/).

Matrepunansi aas jaun ¢ OB3

Becy kontent OBC mpencraBineH B Buzae (aiioB crenuanbHOro (opmara It BOCIPOHM3BEIEHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BHJIE, IPUTOTHOM JUIsl IPOYTEHUS C UCIIOJIb30BAHUEM SKPAHHOM JTyTIbI
Y HaCTPOMKOM KOHTPACTHOCTHU.



Bba3bl JaHHbIX, HHq)OpMalII/IOHHO-CleaBO‘IHbIe H IMOUCKOBbIC CUCTEMbI

1. MunuctepcTBo o6pazoBanus u Hayku Poccuiickoit @enepanuu (http://MmunoOpHayku.pd/).

2. ®enepanbublii mopran «Poccuiickoe odpazosanue» (http:// www.edu.ru/).

3. OO0 Hayunas snextponnas 6ubmauoreka (http://elibrary.ru/defaultx.asp).

4. 3onanpHas HayuHas Oubnuoreka YpdDY (http://lib.urfu.ru).

5. DnexTpoHHbIid HaydHbI apxuB YpDVY (https://elar.urfu.ru).

3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

Mmcponpoueccopﬂble CHUCTEMBI B HAYKE U IIPOU3BOACTBE

Caenennsi 00 OCHAIIEHHOCTH TUCHUILIMHBI CIENUATU3UPOBAHHBIM H J1a00PATOPHBIM
000py/1I0BaHNEM U MPOTPAMMHBIM O0ecledyeHuemM

Tabmuma 3.1

Ne Buabl 3anaTui
n/n

OcHAIEHHOCTH CIENHAJbHBIX
noMelleHuii ¥ moMeleHuii A
CaMOCTOATEIbHOM PadoThI

IlepeyeHb JIMLEH3UOHHOTO
MPOrpaMMHOr0 odecrneyeHust

1 Jlexnu

Meb6enb ayauTopHas ¢
KOJINYECTBOM pabOunX MECT B
COOTBETCTBHUH C KOJTUYECTBOM
CTYZCHTOB

Pabouee mecto npenoaasarens
Jlocka aynuropHas

[Togxmrouenue k cetn HTEpHET

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

2 JlaGopaTopHsble
3aHATHUS

MeGenb aytuTOpHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJECHTOB

Pabouee mecto nmpenogaBaTens

HepCOHaHLHHe KOMIIBIXOTCPHI I10
KOJIMYCCTBY 06yqa}0mnxcx

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIH y4eOHOTO
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMU TPABUJIAMHU H
HOpMaMH

[Toakmrouenue k cetn HTEpHET

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

3 Texkymuii KOHTPOJIb U
MIPOMEKYTOYHAS
aTTecTanus

Mebenb ayauTopHast ¢
KOJIMYECTBOM pabOvMX MECT B

He Tpedyercs




COOTBETCTBUH C KOITUYECTBOM
CTYJICHTOB

Pabouee mecTo npenoaaBarens

Koncynpranun

Mebenb ayauTopHasi ¢
KOJIMYECTBOM pabo4MX MECT B
COOTBETCTBUH C KOJIHMUECTBOM
CTYACHTOB

Pabouee mecto npenoaasarens

He Tpedyetcst

CamocrosTenpHas
paboTa CTyICHTOB

Mebenb ayauTopHast ¢
KOJIMYECTBOM pabO4MX MECT B
COOTBETCTBUH C KOJIHMUECTBOM
CTYJICHTOB

HepCOHaHLHHe KOMIIBOTCPEI 110
KOJIMYCCTBY 06yqa}0mnxc;1

[Toagxmrouenue k cern IHTEpHET

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES




PABOYASA MPOTPAMMA JUCHUIIJIMHBI
IIpoexkTUpOBaHUE AHAJOTOBBIX YJIEKTPOHHBIX
YCTPOMCTB

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Nen/m | @amuans Umsa OtyecTBO Yenas crenen, JloJI3KHOCTD Honpasenenue
yueHoe 3BaHHue
1 Mouceiikun EBrennii KaHauIaT (GU3UKO- Jlouent (bU3UIECKUX
BuranseBuu MaTeMaTHYECKHUX METOI0B U
HayK, TOIICHT puOOpoOB
KOHTpOJIS KauecTBa

PexoMeHI0BaHO y4eOHO-METOAUYECKMM COBETOM HHCTUTYTA DU3NMKO-TEXHOTOTUYECKUI

IIpotokon Ne 6 ot 11.02.2022 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e Mouceiikun EBrenuii BuraabeBuu, louenT, pusnyecknx MeToa0B U NPUOOPOB KOHTPOJISI
KayecTBa

1.1. Texnojaoruu peajinzanuu, HCMOJb3yEeMbIC IIPU H3YYCHUH JUCHUIIIMHBI MOIYJIA

- TpanunuonHas (penpoayKTUBHAs ) TEXHOIOTUS
— PasnoypoBHeBoe (quddepeHipoBaHHoe) 00yUeHne
o ba3oBslil ypoBEeHB

*Bazoewiti I ypoeenv — coxpamsem J102UKy CAMOU HAYKU U NO360JAEM NONYYUMb YNPOUJEHHOe, HO 8epHOe U HNONHOe

npedcmasienue o npeomeme OUCYURIUHbL, mpebyem 3Hanue cucmemsl ROHAMUU, yMeHue peuwams npoonemusie cumyayuu. Oceoenue
OAHHO20 YPOBHS PEe3VAbMAMOE8 00VUeHUs O0NNCHO oDecneuums (GopMuposanue 3anIaHUPOSAHHBIX KOMAEMeHYUll U NO3601un
0byuawemycs Ha MUHUMATLHOM YPOBHE CAMOCIMOAMENbHOCIU U OMEEMCMEEHHOCIU BLINOTHAMNG 3A0AHUSL;
Ipoosunymeuiii Il yposenv — yenyonsem u obozcawaem 6a308bill ypoBeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopabomku
Mamepuana OUCYUNnIuHbl. Imo npoucxooum 3a ciem KaoUeHUs OONOIHUMeNbHOU uHpopmayuu. JJanHelil yposens mpebyem yMeHUs
peuiams npooemMvl 8 PAMKAX KYPCA U CMEHCHBIX KYPCO8 NOCPEOCBOM CAMOCIMOAMENbHOU NOCIAHOSKU Yeau U 8b100pa NPocpammbyl
Oeticmeuii. OceoeHue 0aHHO20 YPOBHS Pe3yIbMamos 00yueHus no380aUMm 00y4aoueMycs nogblCUMb yPO8eHb CAMOCMOAMETbHOCIU
U OMEEMCMEEHHOCIU 00 MBOPYECKO20 NPUMEHEHUSA 3HAHULL U YMEHU].

1.2. Conep:kanue TUCHUNIHHBI

Tabmuma 1.1
Kon
Pa3nen, tema
pasaea, HMCIHILIHHBL* Conepxxanue
TEeMBbI
IIpoekTupoBaHue Kak BUJ MHXXEHEPHOU JI€SITEILHOCTH.
CocraBHbIE YaCTH MPOCKTA. AHAITN3 TEXHUICSCKOTO 33 JaHUs
(T3). Dcku3HOE NMPOSKTUPOBAHUE AIEKTPOHHBIX TPUOOPOB.
TexXHU4eCKHIi TPOESKT JIESKTPOHHOTO Iprudopa.
HpI/IHHI/IHBI IIPOCKTUPOBAHUA W3rorosiienne U UCIIBITAHUS OKCIICPUMEHTAJIBHBIX
. 3IEKTPOHHBIX TPHOOPOB U 00pasIoB AMEKTPOHHOTO Mpubopa. ATTecTarus npudopa
AHAJIOTOBBIX YCTPOICTB KaK cpeicTBa uaMepenus. OpraHu3anus OnbITHOTO
MIPOM3BOJICTBA IEKTPOHHBIX MPUOOPOB. OCOOEHHOCTH
IIPOEKTUPOBAHUS AaHAJIOTOBBIX YCTPOMCTB 3JIEKTPOHHBIX
npuoopoB. ConepikaHne TEXHUIESCKOTO 3aaHMsI, CTaTUN
TEXHUYECKOTO MPOCKTUPOBAHUS.
OcKHM3HOE MPOEKTHPOBAHNE [Ipumep T3 nns npoekTUpOBaHNUA UMITYIBCHBIX U
) aHaJIOTOBBIX YCTPOWCTB IIMPOKOTIONIOCHBIX ycuiuTeel. Beioop u obocHoBaHue O10K-
3IIEKTPOHHBIX MPUOOPOB CXEMBI YCUITUTEIISI, OLIEHKA Yhclia KackajioB. Brioop
BBIXOJTHOTO Kackaa: TUPPepeHIHATEHOTO YCHITUTEIS




HaIpsDKEHUS, KaCKaTHOTO Aud depeHITMAIEHOTO KacKaaa,
OJHOTAKTHBIX U ABYXTAKTHBIX yCUIHUTENEH MOITHOCTH.
Br160p cxembl IpeyCHIINTeNe: yCUIUTeNbHbIE CEKLIMT Ha
MUKpocOopkax, TnHelHble ycunutenu Ha MUC,
OTIEpaIlMOHHbBIE YCHITUTEIH.

Br16op u 000cHOBaHHE COTIACYIONINX KaCKaJIOB:
SMHUTTEPHBIN TOBTOPUTEND, (Pa30MHBEPTOP, Kackaj ¢ o0Imei
0a3oii. Bei0op 1 000cHOBaHME CXEM PEryTUPOBKH YCUICHUSI.
Pacnpenenenue nckaxkxeHN MEXIY MPELyCUITUTENIEM U

BBIXOJHBIM KaCKaJaoM.

[TpuHIHIIBI TEXHUYECKOTO pacueTa ycuiuTeneil mpuoopos.
Pacuer BBIXOTHOTO KacKaa: BEIOOp TPAH3HUCTOPOB, pacueT

Harpysku, pacdcT KaCKaaa 1o IOCTOAHHOMY TOKY.

Texnuyeckoe MPOEKTUPOBAHNE | Oppeenenie MCXOAHBIX TAPAMETPOB VIS PACUETa

aHaJIOTOBBIX yCTPOUCTB HpeLyCUIuTENs. BIOOp OMepanuoHHOr0 YCUIUTENS 110

3
5JIEKTPOHHBIX IPUOOPOB Ka4CCTBCHHBIM
rokasaTessiM. PacueT MHOrOKacKkaJHOTO yCHIIUTENS Ha
OWITONSIPHBIX U TIOJNIEBBIX TPaH3UCTOpax. Pacuer
COTJIACYIOIIMX KAaCKal0B U CXEM PEryJUPOBKHU YCHUIICHUS.
Bri0op u o6ocHOBaHUE OCHOBHBIE TUIIBI TPAH3HCTOPOB, PE3UCTOPOB U EMKOCTEN.
s aneMeHTHOH 0a3bl aHanmoroBeix | Homuuaner mo 'OCT. Pa3zopoc napamerpoB. Tumsl
YCTPOMCTB OTIepaIMOHHBIX YCHIIUTENEH U UX KOHCTPYKTHUBBL.
[IpurnmmmaneHas cxema paspadboransoro ycmareis. [OCT
OxoHYaTeNbHBIH TEXHUYECKUH | Ha 0003HAYECHUS 3J€MEHTOB cxeMbl. OleHKa IOTPedsIeMOro
MIPOEKT YCUIUTENSL ToKa. Pa3zpaboTka ycnoBui XpaHEeHHS U TPAHCIOPTUPOBKU
5
3JIEKTPOHHOTO Npubdopa 3JIEKTPOHHBIX IPUOOPOB, COJIEPIKAIINX aHAJIOTOBbIE
yCTpOMCTBa.

1.3. HanpaBneHHe, BHUbI BOCITUTATEIIBHOM ACATCIIBHOCTH U UCII0JIB3YCMbIC TEXHOJIOTHHU
HaHpaBJ’IeHI/IH BOCHUTATEIbHOMN ACATCIIBHOCTU COIIPATAOTCA CO BCEMH PE3yJIbTaTaMU O6y‘-IeHI/IH

KOMIIETEHIIM MO0 00pa3oBaTelbHONW MpOrpaMMe, UX OCBOCHHE OO0ECIeYMBAETCS COJICpKAHHUEM BCEX
JUCUHUILIUH MOIYJIEH.



1.4. IIporpaMMa AUCHMILTUHBI peau3yeTcsl Ha TOCyAapcTBEHHOM si3bike Poccuiickoii @eneparui .
2. YYEBHO-METOJUYECKOE U UTHO®OPMAIIMOHHOE OBECIIEYEHUME JUCIIUIIJIMHBI
[IpoexTHpOBaHHE AHAJTOTOBBIX 3JIEKTPOHHBIX YCTPOICTB

DJIeKTPOHHBIE pecypchbl (M31aHMSA)

1. benoyc, A. W.; OCHOBBI KOHCTPYUPOBAHUSI BHICOKOCKOPOCTHBIX AJIEKTPOHHBIX YCTPOMCTB: KPAaTKUH KypC
«bemoit Marvum» : MoHoTpadws.; Texnocdepa, Mockaga; 2017,
https://biblioclub.ru/index.php?page=book&id=496397 (DnexkTpoHHOE U3AaHKE)

2. Baxenun, , B. I'., Baxxenun, , B. I'.; AHanoroBsie ycTpoiicTBa Ha ONEPALMOHHBIX YCHUIUTENSAX : yueOHOe
nocobue.;  Ypanbckuit  ¢enepanpHblii  yHuBepcurer, OBC  ACB,  EkarepunOypr;  2014;
http://www.iprbookshop.ru/66142.html (nexkTpoHHOE H31aHUE)

3. [orenos, A. X., Ctpebxkos, /I. C.; Ananoroas, unpoBasi U CUIOBas NEKTPOHUKA : yueOHUK.; Du3mariur,
Mockga; 2017; https://biblioclub.ru/index.php?page=book&id=485494 (DnexTpoHHOE U3/IaHNUE)

ITeyaTHbIE U3TaHUSA

1. Kaprep, b., Pabomzeit, A. H.; Onepaunonnsie ycunutenu ais Beex:; JJomdka-XXI, Mocksa; 2011 (1 7k3.)

2. IaceakoB, B. B., YupkuHn, JI. K.; TloxynpoBogHukoBsie MpruOOpsI : yueOHUK i By30B.; Jlanb, CaHKT-
[TeTepOypr; 2001 (61 3k3.)

3. IlacweiakoB, B. B., Uupkun, JI. K.; [lonynpoBogHuKoBEIE TPHUOOPHI : yued. mocoOue s CTYICHTOB BY30B,
00ydJaromuxcs Mo HaINPaBJICHUIO MTOATOT. 0aKaIaBpOB U MarucTpoB "DJIEKTPOHUKA U MUKPOIJICKTPOHUKA" U
M0 HAMPABJICHHUIO MOATrOT. NUIUIOMHP. CIEHUAIUCTOB "DIEKTPOHUKA U MUKPO3JIEKTpoHUKA".; Jlanb, CaHKT-
[TerepOypr ; Mocksa ; Kpacnoaap; 2009 (1 sk3.)

4. TlaceiakoB, B. B., Copokun, B. C.; Marepuaibl 2JIeKTPOHHONH TEXHHUKHU : YUEOHHUK JIJIsi CTYJICHTOB BY30B,
00y4aromuXxcs Mo CHeHaIbHOCTAM IeKTpoH. TexHuku.; Jlans, CII6. ; Mocksa ; Kpacnogap; 2003 (49 5k3.)

IIpogeccnonanbabie 02361 JAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIEC CHCTEMbI
1. [TomrotekctoBas BJ] American Chemical Society (http://pubs.acs.org/).
. [TomroTekcToBas BJ] American Institute of Physics (http://scitation.aip.org/).
. [lonmnotekctoBast B/ American Physical Society (https://journals.aps.org/about).

. [MomroTekcToBast B/ Annual Reviews Science Collection (http://www.annualreviews.org).
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4
5. [TonnotekcroBas BJ] Applied Science & Technology Source (http://search.ebscohost.com).
6. ITonmnotexcroBas b/| eLibrary - Hayunas snextponnas 6ubimoreka (http://elibrary.ru).

7. Pedeparunas b/ INSPEC. EBSCO publishing (http://search.ebscohost.com/).

8. ITomHorekcroBas bB/] Institute of Physics (IOP) (http://iopscience.iop.org/).

9

bubmmorpadpuueckass B/l  Journal  Citation  Reports  (JCR). Web  of  Science
(http://apps.webofknowledge.com/).

10. ITomroTekcroBast bl Nature (https://www.nature.com/siteindex).
11. TTomnorekcroBast b1 Optical Society of America (OSA) (https://www.osapublishing.org/about.cfm).

12. TTomnotekcroBas b]] Questel Patent (https://www.orbit.com/).



13. TlomnorekctoBasi bJ] Science AAAS (American Association for the Advancement of Science)
(http://www.sciencemag.org/).

14. TlonnorekcroBas b]I ScienceDirect Freedom Collection (http://www.sciencedirect.com/).

15. PedeparuBnas B/ Scopus (http://www.scopus.com/).

16. ITomaotekcroBast b1 Springer Materials (https://materials.springer.com/).

17. HonmuorekcroBas b/l Springer Nature Experiments (https://experiments.springernature.com/).
18. TlonnorekcroBas bJI SpringerLink (https://link.springer.com/).

19. Pedeparusnas BJ] Web of Science Core Collection (http://apps.webofknowledge.com/).

20. ITomxorekcroBas b/ Wiley Journal Database (http://onlinelibrary.wiley.com/).

Marepuaasb s gun ¢ OB3

Becy kontent OBC mpencraBieH B Buzae (ailioB crenuanbHOro (opmara il BOCHPOM3BEICHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BHUJIE, IPUTOTHOM JUIsSl IPOYTEHUS C UCIIOJIb30BAHUEM DKPAHHOM Ty TIbI
Y HaCTPOMKOM KOHTPACTHOCTHU.

Ba3bl 1aHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE U MONCKOBBIE CHCTEMBbI

1. MunuctepcTBo 0o6pazoBanus u Hayku Poccuiickoit @enepanuu (http://MmunoOpHayku.pd/).
2. ®enepanbublii mopran «Poccuiickoe odpazosanue» (http:// www.edu.ru/).

3. OO0 Hayunas snextponnas 6ubmauorexa (http://elibrary.ru/defaultx.asp).

4. 3onanpHas HayuHas Oubnuoreka YpdY (http://lib.urfu.ru).

5. DnexTpoHHbIid HaydHbIH apxuB YpDVY (https://elar.urfu.ru).

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI
IIpoexTHpOBaHNE AHAJIOIOBBIX YJIEKTPOHHBIX YCTPOHMCTB

Caenennsi 00 OCHAIIEHHOCTH TUCHUILIMHBI CIENUATU3UPOBAHHBIM H J1a00PATOPHBIM
000py/1I0BaHNEM U MPOTPAMMHBIM O0ecledyeHuemM

Tabmuma 3.1
Ne Buabl 3anaTui OCHALIEHHOCTDb CIEeNHATbHBIX IlepeyeHb JIMLEH3UOHHOTO
n/m noMelIeHNit 1 MOMeIeHuii 1J15 NMPOrpaMMHOro0 odecrneyeHunst
CaMOCTOATEIbHOM padoThI
1 Jlexmu MeGenb ayTuTOpHAas C Office 365 EDUA1 ShrdSvr ALNG

KOJINYECTBOM pabOUunX MECT B SubsVL MVL PerUsr Student EES
COOTBETCTBHUHU C KOJIIMYCCTBOM
CTYJICHTOB

Office 365 EDUAT1 ShrdSvr ALNG
SubsVL MVL PerUsr Faculty EES
PaGouee mecto npemnomaBarens

Jocka aynuropHas




[Toaxmrouenue k cetn HTEpHET

JlaGopaTopHsbie
3aHATHUS

MeGenb aytuTOpHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBHUH C KOJTUYECTBOM
CTYZCHTOB

Pabouee mecto mpenogaBaTens

HepCOHaHLHHe KOMIIBIOTCPHI 110
KOJIMYCCTBY o6yqa}01u1/1xc;1

Oo6opynoBanue,
COOTBETCTBYIOIIIEE TPEOOBAHUSIM
OpraHu3aluu yueoHoro
poIecca B COOTBETCTBHH C
CaHWTAPHBIMHU TTPABUIIAMHU U
HOpMaMH

[Tonkmrouenue k cetu MaTEpHET

Office 365 EDUA1 ShrdSvr ALNG
SubsVL MVL PerUsr Student EES

Office 365 EDUA1 ShrdSvr ALNG
SubsVL MVL PerUsr Faculty EES

Texkymuii koHTposb 1 | MeGenb ayauTopHas ¢ He Tpebyercs
IIPOMEXYTOYHAS KOJIMYECTBOM pabo4MX MECT B
aTTecTanus COOTBETCTBUH C KOJIHMUYECTBOM
CTYJICHTOB
Pabouee mecTo npenoaaBarens
Koncynbranun Mebenb ayauTopHast ¢ He Tpebyercs
KOJIMYECTBOM pabo4MX MECT B
COOTBETCTBUH C KOJIMUYECTBOM
CTYJICHTOB
Pabouee mecTo npenoaasarens
CamocTosTenpHas Mebenb aymuTopHas ¢ Office 365 EDUA1 ShrdSvr ALNG

paboTa CTyICHTOB

KOJIMYECTBOM pabO4MX MECT B
COOTBETCTBUH C KOJIMUYECTBOM
CTYJCHTOB

HCpCOHaHLHHe KOMIIBIOTCPEI 110
KOJIMYCCTBY 06yqa}0mnxc;1

ITongxmrouenue k cern IHTEpHET

SubsVL MVL PerUsr Student EES

Office 365 EDUAT1 ShrdSvr ALNG
SubsVL MVL PerUsr Faculty EES
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