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11.04.04 DNeKTpOHHKA U HAHOIJIEKTPOHHKA (YPOBEHb MarucTpatypsl) (npuka3 MuHOGpHAYKH
Poccun ot 22.09.2017 r. Ne 959)

PaGouas mporpaMma paccMOTpeHa i 0100peHa Ha 3acelaHuH Kadenpbl NeKTPOHHKH H
MHKPOIJIEKTPOHHKH

13.02.2020 r. mpotokon Ne 6 S(?

3as. kadenpoit 7 - C.J. JIyKkpsHOB
Pa6ouas mporpamMma oz06pena MeToudeckoi komuccueir MOuAC
26.02.2020 r. mpotokon Ne 5 S/‘

IIpencenarens C.U. JlykestHOB
PaGouast mporpamMMa cocTaBJieHa:
noueHT Kadeapsl JUMD, KaH/I. TEXH. HAYK % /,//{ C.A. EB1oKHMOB
Penensenr:

muapektop CL[, 000 "TEXHOAIT MHXXHHUPHHT", KaH. TEXH. ?ay}
< E.C. CycnunpsH



JIMcT akTyaJaM3anuu nporpaMmsl

[Iporpamma nepecmoTpeHa, odcyxaeHa u ogodpena st peanusanuu B 2021 - 2022 yaeOHom
roJly Ha 3acefaHuu Kapeapsl DIESKTPOHUKH U MUKPOIJIEKTPOHUKH

IIporokomor 20 1. Ne

3aB. kadempoii C.H. nyLHHOB

[Tporpamma nepecmMoTpeHa, odcykaeHa u ogodpeHa g peanuzanuu B 2022 - 2023 yuebHom
rojy Ha 3acefiaHuu Kadeapbl DIIEKTPOHHKHA U MHUKPOAJICKTPOHUKH

[Ipotokom ot 20 r. Ne

3aB. kadeapoii C.n. HyKI)HHOB




1 Iles NPpOM3BOACTBEHHOM - NPEJANUIVIOMHON NPAKTHKH

LlenstMu npoM3BOACTBEHHON NPEIAUILNIOMHON IIPAKTUKU IO HANPABJICHUIO MOATOTOBKHU
11.04.04 «DnekTpoHWKAa W HAHODIEKTPOHHKa», MNpoduiab moaAroToBku «lIpombliniennas
JIEKTPOHUKA M  aBTOMAaTHKa 3JEKTPOTEXHUYECKMX KOMIUIEKCOB» ABISIOTCS cOOp U
cUcTEeMaTu3alus MaTepualoB Ui BbinosiHeHUs: BKP Ha OCHOBE 3HaHUI M YMEHMH, IIOJy4E€HHBIX
B IIpoliecce TEOPETHUECKOro OOydeHHsI U C MUCIOJIb30BAaHUEM NPUOOPETEHHBIX MPAKTUYECKUX
HaBBIKOB, a TAKXKE MOJYUYEHUS ONBITA CAMOCTOSTEIbHON MPO(EeCCHOHATEHON I TETbHOCTH.

2 3aja4yu NPON3BOACTBEHHOI - MPeIUIIOMHOM NPAKTHKHU

3amayaMu IPOM3BOJCTBEHHON NPEIJUIUIOMHON NPAKTUKU SBISIOTCS U3ydeHHe U cOop
MaTEpHAJIOB 110 CIEIYIOIIUM BOIIPOCAM:

- CIPYKTypHas OpraHM3alMss M OCHOBHas IPOM3BOACTBEHHAs  JEATCIBHOCTH
IPEIIPUATHSL, Ha KOTOPOM pacroiaraercs 00bekT pazpadotku 1o reme BKP;

- ONHMCAHHE, OCHOBHBIE TEXHUYECKHE IapaMeTpbl U PEXHUMBI TEXHOJOTMYECKOTO
Ipolecca, a TakyKe [0Ka3aTeId KayecTBa BbIITYCKAEMOM MPOIyKIUY;

- cocTaB CHJIOBOro oOopynoBaHus oObekta paszpaborku BKP, ero rtexuuueckue
XapaKTEPUCTUKH, PEKUMBI pabOThI U IPaBUiIa FKCILTyaTal|H;

- ONMCaHUE, COCTAaB M TEXHUUYECKHE XapaKTEPUCTHKHU SJIEKTPOHHOTO OOOpYHOBaHMsS B
COCTaBe CUCTEMbI aBTOMaTHU3aluu 00beKTa pa3padboTku BKP;

- NpOBEACHMUE aHajau3a paboThl CYIIECTBYIOLIEH CHUCTEMbl aBTOMATHU3allMM C IEJIBIO
000CHOBaHHS HEOOXOIUMOCTH €€ MOJIEPHU3ALIMN WU BHEJPEHHS] HOBOM CUCTEMBbI, TOCTPOSCHHOMN
Ha 0a3e COBPEMEHHBIX MUKPOIPOIIECCOPHBIX CPEICTB;

- NIPOBEJICHUE aHAIN3a AITOPUTMOB, PEATNU3YIOIIHUX (YHKLIHUU aBTOMATH3allMU OOBEKTa
paspabotku BKP;

- BbIOOp KOHTPOJMPYEMBIX MapaMEeTpOB U HU3MEPSIEMBIX KOOpJIMHAT OOBEKTa
aBTOMAaTHU3allMM, a TaKkXKe MapaMeTpPOB YIPABISAIOMIMX BO3ACHCTBUI Ha HWCHOJHUTEIbHbBIE
MEXAHU3MBI;

- TpoBEACHHME aHamu3a HH(POPMALMOHHOTO OOecCHedyeHus MpPOrpaMMHPYEMbIX
TEXHUYECKUX CPEJCTB B COCTaBe CHCTEMa aBTOMATH3allMH, BHIOOp CTaHAApPTOB LHU(POBBIX
KaHaJIOB CBSI3H U CTPYKTYPY TOMOJIOTMH JOKaJIbHOU NHPOPMAIIMOHHOM CeTH;

- 00OCHOBaHME JIOCTUTAEMbIX IOKa3aTeJed KadecTBa NPOAYKIUH, TEXHHUUECKUX MU
SKOHOMUYECKUX J(P(EKTOB B pe3ylbTaTe BHEIPEHHs HOBOM CHCTEMbl aBTOMAaTH3allUH,
paspabarbiBaeMoii B pamkax TeMbl BKP.

3ajagyaMi TPOU3BOACTBEHHOM MPEIIUIUIOMHON MPAKTUKU, TaKXKe SIBISETCS OCBOEHHUE
CIIEYIOIINX MaTE€pPHAIIOB:

-METOAMKU TPUMEHEHHsI HUCCIIEJOBATEIbCKON W M3MEPUTEIbHON ammaparypsl JUIs
KOHTPOJIS U U3YUEHHSI OTJENBHBIX XapaKTEepUCTUK MaTepHUaIoB, IPUOOPOB U YCTPOMCTB;

-OTAeJIbHbIE MAaKeThl MPOrpaMM KOMIIBIOTEPHOTO MOJEIUPOBAHUSA U MPOEKTHUPOBAHUS
TEXHOJIOTUYECKUX MPOLIECCOB, TPHOOPOB U CUCTEM;

-TIOPSII0K 0JIb30BaHUs MEePUOINYECKUMH, pedepaTuBHBIMU u
CIPaBOYHO-UH(POPMALMOHHBIMU M3IaHUSAMH 110 MTPOGUITIO HANIPaBJIEHUS OTOTOBKH.

3 MecT0 NPaKTHKH B CTPYKTYpe 00pa30oBaTeIbHOI POrpaMMbl

JUis TpOXOKACHUS TPOM3BOJCTBEHHOM - NPEIJUIUIOMHOM TNPAKTUKH HEOOXOUMBbI
3HaHUA (YMEHHUs], Bia/ieHus), cCGOPMUPOBAHHBIE B PE3yNIbTAaTe U3yUEHHS JUCIIUIUINH/ IPAKTUK:

[Tpou3BoCcTBEHHAS - HAyYHO-UCCIIEI0BaTeIbCKast paboTa

ABTOMaTU3UPOBAHHBIN AIEKTPONPUBOA

Anmnapatueie cpencrsa ACY TII

HanexHoCTb 311EKTPOHHBIX YCTPONCTB

[Ipon3BoacTBEHHAs - HAyYHO-UCCIIEI0BaTEIbCKast paboTa

Cucremsl coopa, 1 00pabOTKH U repeaaun nHGopMaIuu

KoMIbroTepHbI€ TEXHOJIOTUH B HAYYHBIX UCCIIEJOBAHMSIX



IITC MHKpOIIPOLIECCOPHBIX CUCTEM

TexHn4yeckue cpencTsa MUKpPOIIPOLECCOPHBIX CUCTEM

TexHonornyeckue JaT4UuKu

MeTobl ¥ CpeICTBA JUAarHOCTUPOBAHUS SJIEKTPOHHBIX CUCTEM

MeTtonos10r1sa 1 METOBI HAYYHOTI'O MCCIIEA0BAHUS

Crennanu3upoBaHHbIE MUKPOKOHTPOJUIEPHI

CeHcopHBIE aTYUKN

KoHTpouib 1 HenbITaHus 3JIEKTPOHHBIX YCTPOMCTB

3nanus (YMEHHUs, BIAJCHHA), MOJIyUYCHHBIE B Ipolecce MpoxoxaeHus npakruxku/HUP
OyAyT HEOOXOAUMBI JUIsl U3yUEHUS IUCLUILINH/TIPAKTHK:

IToaroroBka k caade v cja4a rocyAapCTBEHHOIO 3K3aMEHa.

BrimonHenue u 3anura BeITYCKHOM KBATH(PUKAMOHHOM pabOTHI.

4 MecTo npoBe/ieHNHs IPOU3BOACTBEHHOI — MPEeUIUIIOMHON NPAKTHUKH
[IpousBojacTBEeHHAsT MPEATUIUIOMHAs TMPaKTUKa MPOBOAWTCA Ha 0a3e CTOPOHHUX

opraHuzanuil (y4pexiaeHui, NpeanpusTai) Mo NPOoPHII0 CHeHHAIBHOCTH, a TaKXe B

naboparopusx kadeapsl MEKTPOHUKU U MUKpodnekTpoHuku ®I'bOY BO «MITVY um. I'.H.

HocoBay.

Crioco6 mpoBeieHH S MPAKTUKU: CTAllHOHAPHASL.

IIpaktuka

OCYHICCTBIIKICTCA  HCIIPCPBIBHO.

5 Komnerenuun oOyuyawuerocsi, ¢opmupyembie B  pe3yJibTaTe MPOXOKIEHUS
NMPOU3BOJCTBEHHOI — MPETUNJIOMHON NMPAKTUKHI

B pesynbrate mpOXOXKACHHS TMPOU3BOJCTBEHHOW - MPEIJIMIUIOMHON TMPAKTHKU
oOyJaronuiicst ToJKeH 0071a1aTh CIEAYIONUMU KOMITETEHITUSIMU:

Kon nnaukaropa

Nuaukatop JOCTUAKEHUS] KOMIIETEHIUN

IIK-1 Cnocoben pa3pa6aTHBaTb N COTIJIACOBBIBATH TCXHUYCCKHC 3aJaHHA HA MMPOCKTUPOBAHUC
TCXHUYCCKUX yCJ'IOBHﬁ, mnmporpamMm M METOAUK HUCIIBITAaHUI OJICKTPOHHBIX yCTpOI\/JICTB n CUCTEM

IK-1.1

PazpaOaTbiBaeT W aHaJIM3UpPyeT BapUaHThl CO3AAHUSA DJIEKTPOHHOTO
YCTPOWCTBA WJIM JIEKTPOHHOM CHCTEMBI HA OCHOBE CHHTE3a HAKOILUIEHHOIO
OTIbITA, U3Y4EHUs JUTEPATYypPBI " COOCTBEHHOW HMHTYMIINU;
MIPOrHO3 TOCHEACTBUM, MOUCK KOMIPOMHMCCHBIX PEUIEHHH B YCIOBHUSAX
MHOTOKPUTEPUATBHOCTH

[1K-1.2

Pa3pa6aTI>IBa€T TEXHUYCCKOC 3a1aHUC Ha NPOCKTUPOBAHUEC, BKIIIOYAIOIICTO
O6H_II/IC XapPaAKTCPUCTUKU  BJICKTPOHHOTO YCTpOﬁCTBa nin CHUCTCMBEI,
KauC€CTBCHHBIC II0Ka3aTCjIM, KOHCTPYKTHBHBIC HW OKCIINTyaTalWMOHHBLIC
Tpe6OBaHI/I${ u Apyruc HCXOOHBIC JaHHBIC, HCO6XOIII/IMBIG JJIA
IIPOCKTHUPOBAHUSA

[1K-1.3

®opmupyer TpeOOBaHUS K BCIIOMOTAaTeNbHBIM YyCTpoHCTBaM (6J0KaM
MUTaHUS, WHAWKATOpPAaM, KOHTPOJbHBIM YCTPOWCTBAM), MEXAHUYECKUX H
KJIMMaTH4YECKHUX TpeGoBaHUil, IKCIUTyaTallMOHHBIX TpeOOBaHUiA,
TpeOoBaHUM K CEpUHHOCTIOCOOHOCTH, HAIEKHOCTH U APYTUM MOKa3aTeNsIM

[1K-2 CnocobeH pa3pabarbiBaTh CTPYKTYpHBIE M (DYHKIIMOHAJIBHBIE CXEMbI 3JIEKTPOHHBIX
CUCTEM M KOMIUIEKCOB, MPUHIMIHAIbBHBIE CXEMbl YCTPOWCTB C HCIOJIb30BAaHUEM CPEICTB

KOMITBIOTCPHOT'O

OPOCKTUPOBAHUA, TIPOBCACHUCM  IMPOCKTHLIX PACUCTOB W  TCXHHUKO-

SKOHOMHYECKUM 000CHOBAHUEM IIPUHUMAEMBIX PEITICHUN




[1K-2.1

Pa3pabarbiBaeT SCKM3HBIH MPOEKT, BKIIOYAIONICH: BBIOOP CTPYKTYpHOU
CXEMBI JJICKTPOHHOTO YCTPOMCTBA WJIM CHCTEMbI IYTEM COMOCTABJICHHUS
pa3IMYHBIX BapHMAHTOB M UX OLIGHKM C TOYKM 3PEHUS TEXHUYECKUX U
SKOHOMHYECKUX TpPeOOBAaHUIU; pacdeT BCeX HEOOXOIMMBIX IOKa3aTenei
CTPYKTYPHOM CXEMBI AIEKTPOHHOTO YCTPOMCTBA UM CUCTEMBI, B TOM YHCIIE
MOKa3aresie KauecTBa; BHIOOp M 0OOCHOBAHHE CXEMBI BCIIOMOTATEIBHBIX
YCTDOWCTB

I1K-2.2

[lonroraBnuBaeT TEXHUYECKUI MPOEKT, BKIIIOYAIOILErO: pPa3paboOTKy
IIPUHLMIIMAIBHOW CXEMBbl BCETO 3JEKTPOHHOI'O YCTPOWCTBA U OTAEIbHBIX
ero JeTajeil M y3JIoB; BBIOOP THUIIA 3JIEMEHTOB C YYETOM TEXHHUYECKUX
TpeOoBaHUII K  pa3padaTblBAa€MOMY  YCTPOWCTBY, SKOHOMHYECKOM
11€J1eCO00Pa3HOCTH U MPEATNOIaraeMoi TEXHOJIOTUH €r0 U3rOTOBJIEHUS

[1K-2.3

[Ipon3BOAUT TEXHUKO-?KOHOMUYECKOE 000CHOBAHUE MTPUHATOTO PEIICHUS C
pacueramMu ceOECTOMMOCTH YCTPOWCTBA M CTOMMOCTH €r0 JKCIUTyaTaluy,
CpaBHEHHUE C aHAJIOTaMU 10 TEXHUKO-9KOHOMUYECKUM XapaKTEePUCTUKAM

[TK-3 CniocoOeH MpoBOIUTh HANIAAKY, UCIIBITAHUS U CIa4y B SKCILTyaTalldi0 OMBITHBIX 00pa3iioB

3JICKTPOHHBIX YCTPO

WICTB U CUCTEM

I1IK-3.1

[Ipon3BOAUT MOHTAX, HAJIAJKY U NIPEABAPUTEIIbHBIE UCIIBITAHUS OIIBITHOI'O
oOpa3ia (ONBITHOM MAPTHH) AJIEKTPOHHOIO YCTPOMCTBA WM CHUCTEMBI B
COOTBETCTBUM C MpOrpaMMaMHM MU METOAMKAMHU HCIBITAHUH U Jpyrou
HOPMAaTHUBHO-TEXHUYECKOW JIOKYMEHTALNEN

[1K-3.2

[IpoBoauT aHamu3 M CHCTEMaTU3allMI0 JAHHBIX 00 OTKa3ax B paboTte

OIIBITHBIX 06]38.3I_IOB QJICKTPOHHOI'O 060py,Z[OBaHI/I$[

[1K-4 CnocoGeH mpoBOAMTH aHAJINW3 HAayYHO-TEXHHYECKOH MpoOjeMbl Ha OCHOBE MoJa0Opa U
M3YYEHHUS JTUTEPATYPHBIX U MATEHTHBIX UICTOYHUKOB

[1K-4.1 [IpoBOAUT aHATUTHYECKUE U SKCIIEPUMEHTAIbHbIE PA0OTHI U UCCIIETOBAHUS
JUIs  JTMarHOCTUKA W OLIEHKM COCTOSIHMSI CHCTEM DJIEKTPOHUKH U
TEJIEKOMMYHUKALUN C UCTIOJIb30BaHUEM HEOOXOIUMBIX METO/IOB U CPEICTB
KOHTPOJISI ¥ aHAJIU3a

[1K-4.2 [IpoBOINT HKCIIEPTHYIO OLICHKY TEXHUYECKUX MPEIIOKEHUN, TEXHUYECKUX

3aJlaHdil | APyrux JOKYMCHTOB, CBA3dHHBIX C IIPOCKTUPOBAHUECM

3JIEKTPOHHBIX YCTPOMCTB

[TK-5 CnocobeH mpoBOANTh MaTeMaTHUYECKOE M KOMITbIOTEPHOE MOJAECTUPOBAHUE DIIEKTPOHHBIX
YCTPOMCTB M CUCTEM C LIEJIbI0 ONTUMU3AINH (YIYUIIEHUs ) MX IapaMeTPOB

[TK-5.1 [IpoBOIUT dKCIIEPUMEHTANIBHBIE UCCIEAOBAHUS IEKTPOHHBIX YCTPOHCTB U
CHUCTEM, C ONHCAaHWEM TIPOIIECCOB B HHUX W OMNpeAessieT TpeOOBaHUS K
YCTPOMCTBAM M CUCTEMAM

[TK-5.2 [TIpoBOIUT KOMIIBIOTEPHOE MOAECIUPOBAHUE FJIEKTPOHHBIX YCTPOMCTB

Ha CXCMOTCXHUYCCKOM N CUCTCMOTCXHNYCCKOM YPOBHAX

[IK-6 CrniocobeH MpoBOAUTH anmapaTHOE MaKETUPOBAHMS U IKCIEPUMEHTANbHBIE PaboOThl TO
MPOBEPKE JOCTIKUMOCTH TEXHHUYECKUX XapPaKTEPUCTHUK, IJIAHUPYEMBIX TMPHU MPOEKTUPOBAHUHU
DJIEKTPOHHON anmapaTypsl

[1K-6.1 ITpoBOIUT dKCIIEPUMEHTATIBHBIE UCCIIEOBAHUS JIEKTPOHHBIX YCTPOWUCTB U
CHCTEM TIO TPOBEPKE JOCTIKUMOCTH TEXHUYECKHX XapaKTEPUCTHUK,
TUTAHUPYEMBIX IIPU MPOSKTHPOBAHUY JICKTPOHHOM anmnapaTypbl

[1K-6.2 Ocy1iecTBiseT KOHTPOJIb COOTBETCTBHS pa3padaThIBA€MbIX INPOEKTOB U

TEXHUYCCKOM JOKYMCHTAIMK CTaHAapTaM, TCXHHYCCKHUM YCIOBUAM H

JAPYT'MM HOPMATUBHBLIM JOKYMCHTAM




6. CTpyKTYypa U coiepikaHue MPOU3BOICTBEHHOM - MPEIIMIIOMHOI MPAKTHUKH

OO01mast TpyA0eMKOCTh MTPAKTUKK  COCTaBIsieT 3 3aueTHBIX enaunull 108 akan. gacos,
B TOM YHCIIE:

— KOHTaKTHas pabora — 2,6 akaJi. 4acosB:

— camocrosiTenbHas padora — 105,4 aka. yacos;

Ne
/11

Paznensr (3Tansl) U cogeprkaHue
MIPAaKTHKH

Cemectp

Bunbl paboT Ha IpakTHKE,
BKJIFOUAs CAMOCTOSATENBHYIO PaboTy

KOH KOMIICTCHIIUU

TToaroToBUTENBHBIN ATAIl

OOuMii WHCTPYKTaX MO TEXHHUKE
6€30MacCHOCTH Ha MPEAIPUSITUH.
[IpocnymmuBanme BBOJHOTO
WHCTPYKTa)Xa II0 OXpaHe Tpyla B
MOApa3IeNeHUH.

O3HakoMJIeHHE ¢  [paBUIaMHU
MPOITYCKHOTO pexumMa u
IepeMeIeHus] [0  TEePPUTOPUHU
TPEANPHUSTHSL.

MK-1.1, [IK-1.2, [IK-1.3, T1K-2.1,

I1K-2.2, TIK-2.3, T1K-3.1, I1K-3.2,

IK-4.1, TIK-4.2, TIK-5.1, T1K-5.2,
I1K-6.1, I1K-6.2

O3HaKOMHUTEJIBHBIN 3Tal II0 TEME
BKP

O3HaKoMJIEHHE:!

- C TEXHOJOTHYECKHM IIPOIIECCOM
TPEANPHUSITHS, CTPYKTYpOW
MPOU3BOJICTBEHHBIX MOpa3IeNICHU
U MX B3aUMOCBS3SIMH;

- C acCOPTHMEHTOM BBIITyCKaeMOi
MPOTYKIIHH, OCHOBHBIMH
TEeXHHKO-IKOHOMHYECKUMHU
MOKa3aTensIMH paboThl;

- co CTPYKTYpOI
3aHUMAIOIIHXCS
pa3paboTKH,
IKCIUTyaTaluu
MPOMBIIIIEHHBIX
MH()OPMAIIMOHHBIX U YIPABIISIOMINX
CPEJICTB, HAIpUMep, CIYKObI CBSI3H,
ACY TII, KUITHA u 1p.;
- C  pemaeMbIMH
ciyx6amMu
B3aHMOCBSI3BI0  CIY)KO — MEXIy
co00if ¥  HPOU3BOJCTBEHHBIMU
HOApa3IeIeHUsIMU.

CITy k0,
BOIIPOCAMHU
BHEIPEHHUS u

AJIEKTPOHHBIX

JTAHHBIMH
3a7a4aMH,

IK-1.1, MIK-1.3, [IK-2.1, T1K-2.2,

IK-2.3, I[1IK-3.1, [1K-3.2, TIK-4.1,

I1K-4.2, TIK-5.1, T1K-5.2, T1K-6.1,
I1K-6.2

IIpon3BoCTBEHHBI ATall IO TEME
BKP

Nsyuenue:

- XapaKTepPHCTHK TEXHOJOTHYECKHUX
MPOLIECCOB Kak 00BEKTOB
YIIPaBIICHHSI " HUCTOYHUKOB
HH(POPMAIHH;

- KOHCTPYKIMHA U TEXHHYECKHX
napaMeTpoB OCHOBHBIX
MPOU3BOJCTBEHHBIX ~ arperatoB M
obopymnoBaHus;

- (bYHKITMOHATBHBIX "
NPUHIUIHAATBHBIX  AJIEKTPHYECKUE
cxeM JIIEKTPOHHBIX
MPOMBIIIICHHBIX YCTPOWCTB,
UCTIONIB3YEMBIX B
MPOU3BOJICTBEHHBIX TPOIECccax st
UX KOHTPOJIS ¥ YIIPABIICHHUS;

- HCTOYHUKOB MIePBUYHOMN
HHPOpMAIIH (1aT4YUKOB),
BTOPUYHBIX  TPeoOpa3ylomux |

MOKAa3bIBAIOIIUX MPUOOPOB;

IK-1.1, MK-1.3, I1K-2.1, TIK-2.2,
MK-2.3, [1K-3.1, [1K-3.2, TIK-6.1,
I1K-6.2




- HCTIOTHUTEIBHBIX
(TepMHUHAJIBHBIX) YCTpOHCTB
(MexaHU3MOB), BKJIFOYAS ux
COOCTBCHHBIE CXEMBI M CXEMBI HX
CONPSDKEHHsT ¢ NHPOPMALMOHHBIMHU
U YIPaBISIOMIMH 3JICKTPOHHBIMH
YCTpOICTBaMH.

Oran cbopa JTAaHHBIX u
Matepuainos mo reme BKP

COop chenyonmx MaTepHaliOB MO
teme BKP:

- CTPYKTypHas OpraHusamusi |
OCHOBHasI IIPOM3BOJICTBEHHAS
JeATeNIbHOCTh ~ MPEANPHUSITHS, Ha
KOTOPOM  pacmoiaraercsi O0O0BeKT
paspabotku o reme BKP;

- OITHCaHHe, OCHOBHEIE
TEXHUIECKHUE napaMeTphbl u
PEKIMBI TEXHOJIOTHIECKOTO
mporiecca, a TakKe I0Ka3aTelH
KauecTBa BEITTyCKaeMoi
MPOYKIIHH;

- COCTaB CHJIOBOTO O0OpYIOBaHUS
obbekra paspabotkn BKP, ero
TEeXHHYECKHUE XapaKTEePUCTHUKH,
peXUMBl  pabOTBI W TpaBmiIa
JKCILTyaTalluy;

- OINHCaHHEe, COCTaB U TEXHHUYECCKUE
XapaKTePUCTHKH NIEKTPOHHOTO
000pyIOBaHHs B COCTABE CHCTEMBI

aBTOMATH3AIAH obbekra
paspabotku BKP;

- BBIOOD KOHTPOJIPYEMBIX
[apameTpoB u U3MEPSIEMBIX
KOOPIHHAT o0BekTa
ABTOMATH3AIHY, a TaKKe
napameTpoB YIIPABIISFOLINX

BO3JICHCTBUI HA HCIIOJHHUTEIBHEIC
MEXaHHU3MBI.

IK-1.1, 1IK-1.2, [IK-1.3, [1K-2.1,

[K-2.2, IK-2.3, I1K-3.1, TIK-3.2,

IK-4.1, 1IK-4.2, TIK-5.1, T1K-5.2,
I1K-6.1, I1IK-6.2

Oran aHanM3a COOpaHHBIX
MaTepuaIoB u HayaJbHOI'O
npoekTupoBanus o reme BKP

IMpoBeneHne aHanmza COOpPaHHOTO

marepuana:

- AHAJIU3 BO3MOXKHBIX MH)XXEHEPHBIX
pereHui o MOJIEPHH3AIUH
JJIEKTPOHHBIX MIPOMBIIITIEHHBIX

CpE€ACTB U CUCTEM aBTOMATU3AIINN,

- TpOBEICHUE aHaiuu3a paboThI
CyILIECTBYIOMIEH CHCTEMBI
aBTOMaTH3aLUH c LEJIBIO

000CHOBaHHS HEOOXOAMMOCTH €&
MOJICpHH3AIMK VUM  BHEAPEHUS
HOBOW CHCTEMBI, IOCTPOCHHON Ha
0aze COBPEMEHHBIX
MHKPOTIPOLIECCOPHBIX CPEJICTB;

- TIPOBEJICHNE aHaIN3a allTOPUTMOB,

peanu3yoImx (yHKIMK
ABTOMATH3ALHH o0BbeKTa
paspabotku BKP;

- IPOBEJICHUE aHasm3a
MHPOPMAIMOHHOTO  oOecreueHus
MNPOrPaMMHUPYEMbBIX  TEXHUYECKHX
CpeICTB B COCTaBe  CHCTEMa

aBTOMaTH3alluH, BEIOOP CTaHIApTOB
IM(POBBIX  KAaHAJIOB  CBSI3U U
CTPYKTYpY TOIIOJIOTHH

IK-1.1, MIK-1.2, T1K-1.3, TIK-2.1,

MK-2.2, 1IK-2.3, [1K-3.1, TIK-3.2,

IIK-4.1, 1IK-4.2, T1K-5.1, TIK-5.2,
I1K-6.1, ITK-6.2




JIOKaJIbHOM MH(POPMALIMOHHOMN CETH;
- 00OCHOBaHHME  JOCTHI'aeMBIX
HoKa3aresieil KadecTBa MPOAYKLHH,
TEXHHYECKHX W OIKOHOMHYECKHX
3(dexToB B pe3yabTaTe BHEAPCHUS
HOBOH CHCTEMBI aBTOMATH3ALMH,
pa3pabaTeIBacMOil B paMKax TEeMBI
BKP.

Otan caMOCTOSITENbHOI paboThI
crynenra o reme BKP

OcBoeHne JIOTIOJTHUTEbHBIX
MaTepuaios i BeinoaHeHust BKP:
-METOIMKHU MIPUMEHEHHUS
HCCIIeIOBATEIbCKOM it
W3MEPUTENFHOW amnmapaTypsl s
KOHTPOJISI M M3Y4YCHHUS OTIENbHBIX
XapaKTePUCTHK MaTepHasoB,
npuOOPOB M YCTPOKCTB;
-OTHENbHBIE TAKeThl  MpOorpaMMm
KOMITBIOTEPHOTO MOJICTUPOBAHUS U
MPOEKTUPOBAHUS TEXHOJIOTHIECKHIX
MPOIIECCOB, NPUOOPOB U CUCTEM;
-TIOPSIIOK MOJI30BAHUS
MEPUOJUUECKUMH, pedepaTHBHBIMU
U CIPAaBOYHO-UH(POPMAIIMOHHBIMH
U3JJAHUSAMEI o popHITI0
HaTPaBIIEHUS TIOJTOTOBKH.

IK-1.1, [IK-1.2, [IK-1.3, I1K-2.1,
IK-2.2, [IK-2.3, TIK-3.1, I1K-3.2,
IIK-4.1, IK-4.2, T1K-5.1, TIK-5.2,
I1K-6.1, I1IK-6.2

3aKII0YNTENbHBIN

IlogroroBka ¥ 3ammuTra OTYETa IIO
IPaKTHUKE

IK-1.1, MK-1.2, I1K-1.3, TIK-2.1,
MK-2.2, T1IK-2.3, T1K-3.1, TTK-3.2,




7 OuneHo4Hble CpeACTBAa [JIsi NPOBeJeHHS] IPOMEXKYTOYHOH aTTecTaluM IO
NpaKTHKe
[IpencraBiensl B npuioxxeHuu 1.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecTieueHue MPAKTUKH

a) OcHoBHas1 JiUTEpaTypa:

1. HoBukos, 1O. H. IloaroroBka u 3amuyra MaruCTePCKUX AUCCEPTALMN M OaKaIaBpPCKUX
pabot: ydeOHO-meTomamueckoe mocobue / KO. H. HoBukoB. — 2-¢ wu3m., crep. —
Canxrt-Ilerepoypr : Jlans, 2015. — 32 ¢. — ISBN 978-5-8114-1449-9. — TekcT : 371eKTPOHHBII
// JlaHb : TEKTPOHHO-OMOIMOTEYHAS CHCTEMA.

Pexxum noctymna: https://e.lanbook.com/book/648

2. 3axaxartHoB, B. I'. Texuudeckue cpecTBa aBToMaTH3aIuu : yaeOHoe mocooue / B.
I'. 3axaxaTtHoB, B. M. [Tonos, B. A. Adonskuna. — Cankrt-IletepOypr : Jlans, 2020. — 144 ¢. —
ISBN 978-5-8114-4111-2. — TekcT : 37eKTpOHHBIA // JlaHb : 3JeKTpOHHO - OMOIMOTEYHas
cucTema.

Pexxum noctyna: https://e.lanbook.com/book/130159

0) lonoiHUTE IbHAS JINTEpPaTypa:

1. CmupHaoB, 0. A. TexHudeckue cpeJCcTBa aBTOMATH3AIMKM U YIPABJICHHS : yaeOHOE
noco6ue / FO. A. CmupHoB. — 2-¢ u3sn., crep. — Cankr-IlerepOypr : Jlanp, 2018. — 456 c. —
ISBN 978-5-8114-2376-7. — Tekct : smekTpoHHBINH // JlaHB : AIEKTPOHHO- OMOIMOTEYHAsS
cucrema.

Pexxum noctyna: https://e.lanbook.com/book/109629

2. A6pocumos, JI. 1. Bba3ucHble MeTo/nbl MPOEKTHPOBAaHUS M aHanu3a cereil OBM :
yuebHoe mocodue / JI. . AbpocumoB. — Cankt-IlerepOypr : Jlans, 2018. — 212 c¢. — ISBN
978-5-8114-3538-8. — TekcT : anekTpoHHbIH // JIaHb : 31eKTpOHHO-0MOIMOTEeYHas crcTeMa.

Pexxum mocryma: https://e.lanbook.com/book/112694

3. bepeskun, E. ®. HagexHOCTh U TEXHUYECKAs! TUATHOCTHUKA CUCTEM : yueOHOe mocooune
/ E. ®@. bepe3kun. — Cankt-IletepOypr : Jlans, 2019. — 260 c. — ISBN 978-5- 8114-3375-9. —
Tekct : a7eKTpoHHBIN // JIaHb : AIEKTPOHHO-O0MOIMOTEYHAS CUCTEMA.

Pexxum mocryma: https://e.lanbook.com/book/115514

4. My3unos, X. H. IIporpaMMHO-TeXHHUYECKHE KOMILJIEKChl aBTOMATU3UPOBAHHBIX
cucTeM ynpanieHus : yaueoHoe nocobue / X. H. My3unos. — Cankr- IlerepOypr : JIans, 2018. —
164 c. — ISBN 978-5-8114-3133-5. — Tekcr : anekTpoHHBIH // JlaHb : SJEKTPOHHO
-OubIMoTeYHas cucrema.

Pexxum moctyma: https://e.lanbook.com/book/108458

5. KouykoBa O.A., Ycaras T.B., Ycarsrii I.}O. DnekTporexHu4ecKre 4epTEKHU U CXEMBI:
yaeOnoe mocodbue / O. A. Kouykona., T.B. Vcaras, I.}O. Ycateiii. - Marautoropck: M3n-Bo
Marnuroropck. roc. TexH. yu-ta uM. I'. 1. HocoBa, 2016. - 68 c.



B) MeToanueckue yKazaHus:

1. EBmoxumoB C.A. IlporpaMMmupyeMble TEXHUYECKHE CpEACTBA B CHUCTEMAX
aBTOMATHU3allMM  [POMBIIIICHHBIX  00beKTOB.  OCHOBBI  ammapaTHOro0  MOCTPOCHHUS
TEJIEMETPUUECKOM CHUCTEMbl H3MEPEHHUs YNPYIMX MOMEHTOB B JIMHUSX TJIABHBIX IPUBOJOB
TOJICTOJIUCTOBOTO TIpOoKaTHOro ctaHa. [Tekct]: ywueOHoe mocobme /B.P. Xpammuu. —
Marnuroropck: M3n-so Marauroropck. roc. Texs. yu-ta um. I'.1. Hocosa, 2018.-86 c.

2. JIykbsiHoB C.M. MamuHHbIie a3bIki. OCHOBBI MUKPOITPOIIECCOPHOM TEXHUKH. [ TeKcT]:
yuebHoe no-cobue / C.W. JIykbsros, [I.B. llIBunuenko, E.C. Cycnuupiy, P.C. ITumHorpaes, H.B.
[IBumuenko, C.C. KpacuibHukoB. — Marauroropcek: M3n-Bo MarHuToropck. roc. Te€XH. yH-Ta
um. I''1. Hocosa, 2016. — 130 c.

3. JIykbsnoB, C.U. KypcoBoe npoeKTHpOBaHHE MO AUCHUIIMHAM «MalluHHBIE S3bIKU
IporpaMMupo-BaHusi» U «OCHOBBI MHKpoIpolieccopHOM TexHuku» [Tekct]: meromuueckue

vkazauusg / C.U. Jlvkeg-vos. E.C. Cvcrmunein. J.B. [Isunuenko. P.C. IlumHornaes. —
r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe obecnieuenue

Haumenosanue I10 Ne moroBopa CpoK JeiiCcTBUS TUIICH3UH
MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHo
CorelDraw 2017  |/1-504-18 ot 25.04.2018 0EeCCPOYHO
Adobe Photoshop |K-113-11 ot 11.04.2011 0EeCCPOYHO
NI MultiSim K-68-08 ot 29.05.2008 6eccpoUHO
NI Developer Suite [K-118-08 ot 20.10.2008 0ecCpoYHO
Oracle Virtual Box [cBoGoano pacnpocrpansemoe 11O 0eCCPOUHO
FlowVision K-93-09 ot 19.06.2009 0ecCpPOUHO
MathWorks K-89-14 ot 08.12.2014 0ecCpPOUHO
MathCAD v.15 J1-1662-13 oT 22.11.2013 0eCCPOUHO
Oracle My SOL cB00OOHO pacnpoctpansemoe 110 0OECCPOUHO
MS Visual Studio |cBo6oaH0 pactpocTpansemoe 11O 0eCCPOYHO
Bpay3ep Mozilla  |[cBoG6oaHO pactipocTpansemoe [10 0OECCPOUHO
Micro-Cap ( ¢B0001HO pacnpocTpansemoe 10 0eCCPOUHO

IIpodeccnonanbuble 02351 JAHHBIX 1 HH(POPMAMOHHBIE CIPABOYHbIC CHCTEMBbI
HazBanmne Kkypca CcplKa
ITouckosas cucrema Axagemust Google (Google Scholar) [URL.: https://scholar.google.ru/
HNudopmanmonnas cucreMa - Emxmnoe oxno mocryma x|URL: http://window.edu.ru/




9 MaTtepuajibHO-TeXHHYeCKoe o0ecreyeHne MPaKTHKH

MarepuanbHO-TEXHUYECKOE OCHAIICHUE MPOU3BOACTBEHHOUW 0a3bl mpenmnpustuii [TAO
«MMK»y», OO0 «OCK», [TAO «HIIO «AnapoumHas TEXHHKa» IMO3BOJIICT B MOJIHOM O0ObEeMe
peanu30BaTh LEIM U 3aJauyd MPOU3BOJCTBEHHOW NPEATUINIOMHOM HpPaKTUKH, cHOpMUPOBATH
COOTBETCTBYIOIIIE  KOMIIETEHIIMM M  O0ECle4YnTh HEOOXOAMMBIM  MaTepHalioM  JUis
npoektupoBanus BKP.

Ecnu mpou3BojACTBEHHAs MPEAIUILIOMHAsI MPAaKTUKa mpoBoautcs Ha 6aze MI'TY, To
JOCTYITHO CIIE/1yIOIllee MaTepUalIbHO-TEXHUYECKOe 00eCIIeyeHUe:

JIaGopaTopusi MUKPOTIPOLIECCOPHBIX CUCTEM:

1. MynbTuMenuiiHble CpEICTBA XpaHEHUs, Iepelaud M IpeACTaBIECHUs Y4eOHOI
uHpOpMaLnH.

2. Crnenuanu3upoBaHHble yuyeOHble cTeH/bl (Y4eOHBIH MUKPOIPOLIECCOPHBIA KOMIUIEKT
cepun K580).

3. YHuBepcanbHble U3MEpUTEIbHbIE TPUOOPHI.

4. Ocuumiorpad.

5. JlemoHcTpanmonHsie miakatbl «Cucrema komanx MIT KPS80BMEO0A ».

JlaGoparopusi MarepuanoB SJEKTPOHHOW TEXHHUKHM W METOJOB MAaTeMaTH4eCKOTro
MOJICJIUPOBAHUS:

1. JJTaboparopusie crenast ELVIS_S12C128.

2. IlepcoHanbHbIE KOMIIBIOTEPHI.

JIaGoparopusi mpeoOpa3oBaTeIbHON TEXHUKH M IPOTPAMMHPOBAHHBIX TEXHHUYECKUX
cpencts Ne360:

1.JTabopaTopHble CTEH/IBI ¢ KOMILIEKTOM J1a00paTOPHBIX padoT:

-IIpeoOpazoBarenpHas Texauka [1T-2.

-ABTOHOMHBIE TpeoOpa3oBaTeNy.

2. YueGusie ctenanl «I[1IJIK OMRONy, Bxirodaromiye B cedst MOHOOJIOK ¢ KOHTPOJIIEPOM
U CEHCOPHBIM MOHHUTOPOM, a TaKkKe HOYTOYK CO CHEIHaIM3UPOBAHHBIM MPOTPAMMHBIM
o0ecreyeHneM U BUPTYalIbHBIMU O0ObEKTaMHU aBTOMATH3AIUH.

3. JlabopaTopHbIii cTeH Ha 6a3e KoMmIuiekTa yueoHoro obopynosanus "[IJIK-Siemens”

(12 BupTyanbHBIX OOBEKTOB aBTOMATH3AI[MH) CTCHJA BKJIIOYAaeT B ceOs MOHOOJIOK C
KOHTPOJJIEPOM U HAOOpOM (PM3HUECKUX UMUTATOPOB Pa3IMYHbl 0ObEKTOB YIPABIIEHUS, & TAKKE
HOYTOYK CO CHEIMaIM3UPOBAaHHBIM MpPOrpaMMHBIM oOecrieueHneM STEP 7 u BupTyanbHbIMU
00BEKTaMH aBTOMATHU3AIIH.

4. JTabopatopHblii CTeH 1 Ha 0a3e KoMILIeKTa yueoHoro odbopynoBanus «I1JIK-Siemens+y»

(12 BupTyanpHBIX OOBEKTOB aBTOMATH3AllMHM) CTEHJ BKIOYAeT B ce0sS MOHOOJIOK C
KOHTPOJUIEPOM U CEHCOPHBIM MOHHUTOPOM, a TaKXe HOYTOYK €O CHelHaIU3HMpPOBAHHBIM
nporpaMMHbEIM oOectiedeHrneM STEP 7 i BUpTyanbHBIME 00BEKTaMU aBTOMATH3AIHH.

5. JlaGopaTopHbIii MOayh "/laTYMKK TEXHOIOTHYECKOM HHpOopManuu'.

6. JlaGoparopHblii creHa Ha 0Oa3ze KoMIUIeKTa ydeOHOro obopymoBaHus «CpencTBa
aBTomaru3anuu u ynpasienus CAY-MAKC-Siemens-HK».

JlaGopaTopust CXeMOTEXHUKH:

10 ynuBepcanbHbIX 1abopaTopHbIX cTeHA0B §7J1-01, MynbTUMETpBI, OCHMIIOrpadBlI.

Crenuain3upoBaHHBIN KOMITBIOTEPHBI Kitace (J1aboparopus 343):

IIaTh KOMIUIEKTOB OTIamoyHbIX wiar Triscend TE512S32 ¢ 6nokamu nuranus + 5 B 0,5
A, 5 xommerotrepoB ¢ O3Y He menee 512 MB, mo6oit HU remeparop, JByXKaHaIbHBIH
ocumwmorpad ¢ pasBeprkoil He MeHee 0,2 MKC, M3MEpUTENb YaCTOTHBIX XapaKTEPUCTHK.
[Mporpammuoe obecmeuenne Triscend FastChip, mporpammbr mis pacuera Ko3(pPHIIMEHTOB
¢mieTpoB KX u BUX.



Ipunioxenne 1

OIIeHO‘lHLIe cpeacrea Jid MpoBEeACHUSA HpOMe)l(yTOqHOﬁ aTrrecranuu 1o
Hp0H3B0)1CTBeHHOﬁ Hpen}II/IHJIOMHOﬁ MPaKTUKE

IIpomexyTouHas arrecTanys 110 IPOU3BOACTBEHHOM NPEIAUIUIOMHON TPAKTUKE UMEET

LCJIBIO OMPCACIINTL YPOBCHDb CO6paHHOFO Ha MPAKTUKE MaTCpurajia U CTCIICHb TOTOBHOCTU

oOyuatonerocst kK camocrositesibHoMy BbinosHeHuto BKP. [Ipomexxyrounas arrectanus

NPOBOJIUTHCA B (hOpMeE 3aUeTa C OLEHKOW. 3a4eT C OI[EHKON BBICTABIIACTCS 00ydJaronieMycs 3a

IIOATOTOBKY U 3allIMTY OTUETA I10 ITPAKTHUKE.

[Inanupyemble pe3y/bTaThl 00y4eHHS U OLIEHOYHbIE CPeACTBA I NPOBeeHH s
NMPOMEKYTOYHOM aTTeCTalluM:

Kon
WHIAUKATOpa

NuaukaTop qoCTHXKEHHS
KOMIIETEHIINHT

OLeHOYHbIE CPENICTBA

[IK-1: CnocobeH pa3pabaThIBaTh U COTIIACOBBIBATH TEXHUUECKHE 3aJaHHsI HA IPOCKTHPOBAHNE TEXHUIECKHUX YCIOBHUH,
IPOrpaMM U METOJUK UCIBITAHUM 3JIEKTPOHHBIX YCTPONCTB U CUCTEM

I1K-1.1:

PazpabatbiBaer u
aHaAJIM3UPYET BapUaHTHI
CO3/IaHUs NEKTPOHHOTO
YCTPOKCTBA WU
3JIEKTPOHHOW CUCTEMBI HA
OCHOBE CHHTE3a
HaKOIUICHHOTO OTIBITA,
W3Yy4eHUs JINTEPATYPHI U
CcOOCTBEHHOW WHTYHIINH;
MTPOTHO3 TOCJEICTBUH, TIOUCK
KOMIIPOMUCCHBIX PELLEHUN B
YCIOBHSIX
MHOTOKPHUTEPHAILHOCTH

Ilepedyenb TeopeTHYECKNX BOMPOCOB K 3a4éTYy:

1. OnpeneneHue U CTPYKTypHAsl CXeMa aBTOMATHUYECKOM CHCTEMBI
ynpasnenus (ACY).

2. llomstTme mnepenaToyHOW (QYHKITHH.
(YHKITHHA.

3. [IpaBuna npeobpa3oBaHue CTPYKTypHBIX cxeM ACY.

4. IToHsATHE CTATMYECKUX U aCTaTUYECKHUX 3BeHbeB cucTeMbl ACY.

5. IloHsATHE CTAaTHYECKUX M aCTaTHYECKUX aBTOMATHYECKUX CHUCTEM
YHpaBICHHUSL.

6. IloHsATHE BpEeMEHHBIX XapaKTepHUCTUK 3BeHbeB U cucteM ACY.
IlepexonHast xapakTepUCTHKA.

7. lloHATHE YaCTOTHBIX XapaKTEPUCTHK 3BEHBEB U CHUCTEM. Bubl
YaCTOTHBIX XapaKTEPHUCTHUK.

8. Metoz norapuMUIecKUX YaCTOTHBIX XapaKTEPUCTHK.

9. [lepenatounas pyHKIMs, TepexoaHas xapakrepuctuka, JIAUX u
JIOYX 0oCHOBHBIX BUJIOB 3BEHBEB.

10. IMepenaTouynas GpyHKIMA, IEpexoaHas xapakrepuctuka, JTJAUX
n JIOUX muddepennmaropa, [I1-perynstopa, [INI-perynsaropa.

11. Ilonstre ycroitunBoct CAP.

12. IToka3arenu KadecTBa peryIupPOBAHISL.

13. Ouenka kavectBa perynupoBaHus no JIOUX pasoMkHyTOH
CUCTEMBI.

14. O6mye TNpUHIUNBI CHHTE3a CHCTEM C IIOCIIEAOBATEIHHOMN
KOppeKLUel Npu NOAYNHEHHOM PEryIMPOBAHUN NTapaMETPOB.

15. IloHsATHE MOAYIBHOTO U CHMMETPUYHOTO ONITUMYMaA.

16. Crpykrypras cxema cucteMbl TII-JI (B BHIe mepemaTOYHBIX
GyHKIUH).

17. Onpexnenenue nepenaToOYHbIX (PYHKIMH PETySTOPOB TOKA H
CKOPOCTH B IByXKOHTYPHOI CHCTEME.

18. OrpannyeHune ToKa U MPOU3BOTHON CKOPOCTH.

19. IlpuHnunuanbHas cxemMa M BPEMEHHas XapaKTEepHCTHKa
3aaTYMKa HHTEHCUBHOCTH.

20. MexaHu4yecKkle XapaKTepPUCTHKH JBUTATelIs TIOCTOSIHHOTO TOKa
U ACUHXPOHHOI'O IBUTATEJIsl.

21. MexaHnueckue XapakTepUCTHKH JABUTATENs MOCTOSIHHOTO TOKa
HE3aBUCHMOTO BO30YKICHUS B PEKUMAX TOPMOKEHUS.

22. MexaHUYeCKHE XapaKTEPUCTUKU ACHUHXPOHHOI'O IBUTaTels B
peKHMax TOPMOKEHUS.

23. OcHOBHBIE TOKAa3aTeIM M CHOCOOBI PEryJIMPOBaHUs CKOPOCTH

Buner mepemaTouHBIX




Kon

HH}II/IK&TOP JOCTHKCHU S

HWHIUKATOPa KOMITCTEHIINT OueHouHbIE CpeACTBa

JBUraTENs OCTOSIHHOTO TOKa HE3aBUCUMOT'0 BO30OYKICHHS.

24. YacTOTHOE PEeryJIMPOBaHIE ACHHXPOHHBIX AJICKTPONPHBOAOB.
[K-1.2: Pa3pabatbiBaeT TexHuueckoe | [IpumepHbIe MpakTHYECKHe 3aJaHusI /15 3a4éTa:

3aJlaHue Ha IPOEKTUPOBAHHE,
BKJTFOYAIOIIETO O0IITHE
XapaKTePUCTUKH
3JEKTPOHHOI'0 yCTPOICTBA
WJIM CUCTEMBI, Ka9eCTBEHHBIE
MMOKa3aTeIH,
KOHCTPYKTHUBHBIC U
SKCIUTyaTallHOHHBIE
TpeOOBaHUS U APYTHE
UCXOJIHBIE TAHHBIE,
HEOOXOAUMBIC IS
MIPOEKTUPOBAHUS

1. ITocrosiHHast BpeMeHU TuUpHCTOpHOrO mpeodpasosarens 1, =0,01 c;

nepenaTouHpii ko3 uimenT mnpeoOpa3oBareiss MO  YIIPABIAIOMEMY
Bosaeiicteuro K =70 . IlocrosHHas nBuratenss OpU HOMHHAIEHOM
MarHuTHOM moToke C, = 4,078 Bc . DKBHBaJICHTHOE COIPOTUBICHHE
skopHoit nemn R, =0,056 Owm. DaexrpomarHUTHas [OCTOSHHA
Bpemernn 1, =0,123 € . DnexrpoMexaHudeckas IOCTOSIHHAs BpPEMEHH

T,=023c

CHUCTEMBl  3JIEKTPONPHBOAA 1O  YIPaBIAIOLIEMY
(Bo3My1IaroIIee BO3ACHCTBIE IPUHSITH PABHBIM HYJIIO).

I.(p)
R i) R €. (P) 1
2 > =

1+Tp T.p c

Omnpenenuts TepefaTOYHYI0 (QYHKIHUIO DPa3OMKHYTOH

BO3JICHCTBUIO

um[ & @ (P)

e (p)
1+T,p

e (P)

2. PaccunTarh nepeaaTouHylo (YHKUHIO OBUraTelsl HOCTOSHHOTO TOKA
HE3aBUCUMOTO BO30YXKIEHHS, CTPYKTYpHAs CXeMa KOTOpOro IpUBe/ieHa Ha

. @
pucyHKe, 1o yrpasisitomeMy Bosaeiicrsuro W, (p) = (p) (I.(p)=0
U(p)
). llo wHaiimeHHOW TmepenaToYHONW (YHKIMU ONPEAETUTh CTATHU3M
(acratm3m)  cucrembl.  [locrosmHas — gBurarens C=3,2 Bc
OkBHBaleHTHOe comporuBienne sikopHoi nemn R, =0,023 Owm.
DeKTpOMarHuTHast HOCTOSIHHAS BpEMEHU T,=018 c
DnekTpomexaHudeckas nocrosiHaas spemenn 1, =0,35 C.
I (p)
u(p) UR, | (p) R, o) 1 [P
1+T p cT,p p

&, (P

3. Paccuutare nepenaTouyHyr0 (YHKUHUIO ABHraTeisl MOCTOSHHOTO TOKa
HE3aBHCHUMOT0 BO30YKIEHUS, CTPYKTYPHAsI CXeMa KOTOPOTo pHBEeHa Ha

puCyHKe, 10 Bo3Myiuarowemy Bosaeiictsuo W, (p) = % (U(p)=0

). Ilo wHaiinenHo# mepesaToyHOH (GYHKUMH ONpPEAETUTh CTaTU3M

(acratm3m)  cucreMmbl.  Ilocrosnmas  gpuratens C=3,2 Bc
DKBHBaJeHTHOe comporueieHne skopHoil mnemn R, =0,023 Owm.
DJIeKTpOMarHUTHAsI HOCTOSIHHAS BpPEMEHHU T,=018 c

DnekTpomexaHudeckas nocrosHaas spemenn 1, =0,35 C.
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o(p)

I (p) R a(p)
[ALE >
cT,p

1/R,
1+T,p

4. Onpeaenuthb napameTpsl xkenaeMoit JTAUX mus CAP, o6ecnieanBarorive
CIleyIomye TMOKasaTenn kadecrsa: Bpemst perymuposanus {, =05 C;

nepeperyiupoBarne ¢ =30 %, ko3pUIKCHT yCHneHHs pa3OMKHYTOR

cucremsl K =100.
[IpuGIMKEHHbBIE 3aBUCMMOCTH IS ONpesenenns, kooduuuenra [

¥ 3amaca 1o aMIuryae L, mo zomycTuMoMy mepeperynupoBaHUI0 o
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5. Ucnonesys JIAUX pazomkrayToit CAP 1 puOmmKkeHHbIE 3aBHCHMOCTH
JUTSL OTIPEICTICHUs IOITYCTUMOTO MIEPEPEryIMPOBaHust o , KodhduimeHTa

S u 3anaca no ammumtyne L, TpeGyercs mpuOIMKEHHO OIpPEeNeNHTh

Ko3(pPUIMEHT  yCHIIeHUs Pa30OMKHYTOM  CHCTEMBlI, BpeMs
PETYINPOBaHUS U MEpePeryIMpPOBaHHUE.
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6. Ilo 3amamHeiM  JIAUX  HecKkOppeKTHMpOBaHHOMN L,

ckoppektupoBannoii L, ACP moctpouts JJAUX mociienoBaTeIsHOro

KOppeKTHpylolero 3BeHa L u ompexnenuts ero mnepeaaTodHyro
(YHKIHIO.




Kon WHnukaTop HOCTHXKEHUS

MHINKaTOpa KOMIIETEHIIHH OnEHOYHBIE CPE/ICTBA
L(v
O
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-40
A v
01 1 10 100 1000
1K-1.3: dopmupyeT TpeGOBaHHS K
BCIIOMOI'aTCJIbHBIM

ycrpoiictBaM (010kaM
MUTAHUS, HHIUKATOPaM,
KOHTPOJIbHBIM
yCTpOWCTBaM),
MEXaHHUUYECKHUX U
KITUMATHYECKUX
TpeOoBaHUiA,
9KCILTyaTallMOHHBIX
TpeboBaHUil, TpeOOBAHUI K
CepUITHOCTIOCOOHOCTH,
HAEKHOCTH U IPYTUM
MOKAa3aTeIsIM.

IIpumepnbie 3ananns o0bexkTa BKP 0151 3ammTel oT4éTa nmo
NMpaKTHKe:

1. ABTOMaTHU3UPOBAaHHBIN 3JIEKTPONPUBOJ MOCTOBOI'O KpaHa

2. ABTOMaTH3UPOBAHHBIN AIEKTPOIPUBO]T TACCAKUPCKOTO AT

3. ABTOMAaTH3MPOBAHHBIN IEKTPONPUBO/]I IAXTHOH (CKUITOBOW MIIH
KJIETbEBOM) TIOIEEMHOM MAIIUHEI

4. ABTOMaTH3UPOBAHHBIN AIEKTPOIPUBOJ MAUIUH HENPEPHIBHOTO
TpaHcIopTa

5. ABTOMaTU3HMPOBAaHHBIN NIEKTPOTIPUBO/] OJHOKOBIIIOBOTO dKCKaBaTopa
6. ABTOMAaTU3HPOBAHHBIN 3JIEKTPONPUBO BEHTHIATOPHON YCTaHOBKU
7. ABTOMaTU3HPOBAHHBIN 3JIEKTPONPUBO HACOCHON YCTaHOBKHU

8. ABTOMAaTH3MPOBAHHBINA JIEKTPONPUBO] KOMIIPECCOPHOM CTaHIIUU
9. ABTOMaTH3MPOBAaHHBIN AIEKTPOIIPUBO]] METATUTOPEXKYIIIETO CTAaHKA

I1K-2 Crioco6eH pa3pabaTbelBaTh CTPYKTYpHBIE M (DYHKIIMOHAIBHBIE CXEMBI  3JIEKTPOHHBIX CUCTEM U
KOMIUIEKCOB, IPUHIMITHATIBHBIE CXEMbI YCTPONCTB C UCIIOIb30BAaHUEM CPEICTB KOMITBIOTEPHOTO
MIPOEKTUPOBAHUS, IPOBEICHUEM IPOEKTHBIX PACUETOB U TEXHUKO- SKOHOMUYECKUM 00OCHOBaHHEM

IIPUHUMAEMBIX PEIICHUN

[K-2.1 Pa3pabaTbiBaeT 3CKU3HBIM
MIPOEKT, BKIIFOYAOIIICH:
BBIOOD CTPYKTYPHOM
CXEMBI JIEKTPOHHOTO
YCTPOMCTBA HJIK CUCTEMBI
MyTEM COIMOCTABIICHUS
pa3IUYHBIX BAPUAHTOB U
UX OLIEHKH C TOYKH 3PEHUs
TEXHUYECKUX U
SKOHOMUYECKUX
TpeOoBaHU; pacyeT Bcex
HE00XO0IMMBIX
ITOKa3aTeNel CTPYKTYpPHOR
CXEMBI JIEKTPOHHOTO
YCTPOMCTBA WJIM CUCTEMBI,
B TOM YHCJIE [TOKA3aTese
KadecTBa; BHIOOP U
000CHOBAaHUE CXEMBI
BCIIOMOTaTeJIbHBIX
YCTPOMCTB

3HaHue 00BEKTOB NPEAUINIOMHON PAKTUKH:

- XapaKTepUCTUK TEXHOJOTHYECKUX MPOIECCOB KaK OOBEKTOB
yIpaBieHUS U HCTOYHUKOB MH(POPMAIIHH;

- KOHCTPYKUMH ¥  TEXHMYECKMX IapaMETpPOB  OCHOBHBIX
IIPOM3BOJICTBEHHBIX arperaToB U 000PYyJOBaHMUS;

- (DYHKIMOHAJIBHBIX M MPUHUUIHAIBHBIX 3JIEKTPHUECKUE CXEM
AIIEKTPOHHBIX ~MPOMBILIUIEHHBIX YCTPOWCTB, HCIOJB3YEMBIX B
IIPOU3BOJICTBEHHBIX NIPOLIECCAX ISl UX KOHTPOJIS U YIIPABIICHUS;

- ICTOYHUKOB NepBUYHON HHPOpMAIUH (JaTYUKOB),

- BTOPUYHBIX MPeoOpa3yoIIKX U MOKa3bIBAIOIINX IPHUOOPOB;

- HUCIOJHUTENbHBIX (TEPMUHAIBHBIX) YCTPOUCTB (MEXaHU3MOB),
BKJIIOYasi UX COOCTBEHHBIE CXEMBI U CXEMBI UX COMPSKEHUS C
UH(POPMALMOHHBIMU U YTIPABJISIOUIMMHU 3JIEKTPOHHBIMH
YCTPOMCTBaMHU.




Kon WHnukaTop HOCTHXKEHUS

HHIAKATOpa KOMIIETEHIINT O1LieHOYHBIE CPEeICTBA

[IK-2.2 [MoarorasiuBaer O11eHOYHbBIE BOMPOCHI 10 OCBOEHHUIO MaTepuaioB Tembl BKP:
TeXHUYEeCKUn IIPOEKT, - CTPYKTypHasa1 oOpraHusanusd MW OCHOBHad MHIPOU3BOACTBCHHAA
BKJIFOUAOIIETO: NEATEeTLHOCTh TPEANPUATHS, HAa KOTOPOM pacrojiaraercs OO0BEKT
pa3paboTKy pa3zpabotku no teme BKP;
NPUHIUINATBHON cXeMpl |- ONHMCAHHE, OCHOBHBIC TEXHHYECKHE IApPaMETPbl M PEXHMBI
BCEr0 DJIEKTPOHHOTO TCXHOJIOTUYCCKOI'0O IIponecca, a TakKXKC II0Ka3aTCjin KadCCTBa
YCTPOHCTBA M OT/IENBHBIX | BBITYCKAEMO# MPOIYKIINH;
ero aeraneii U y3JoB; - COCTaB CHJIOBOTO oOopynoBaHHs 00bekTa pa3paborku BKP, ero
BHIOOP THITA SJIEMEHTOB ¢ | TCXHAYECKHE XapaKTEePUCTHKH, PEKUMbI PabOTBI W [paBUia
Y4E€TOM TEXHUYECKUX OKCILTyaTalnu;
TpeboBaHHil K - ONMCAaHME, COCTAB U TEXHUYECKHUE XaPAKTECPUCTUKH 3JIEKTPOHHOTO
pazpabaTsiBaeMOMy 000py/ZIOBaHUsT B COCTaBE CHCTEMBl aBTOMATH3alMH OOBEKTa
YCTPOHCTBY, paszpabotku BKP;
HYKOHOMUUECCKOU - BI>I60p KOHTPOJHUPYCMBIX IMAPaMCTPOB U U3MCPACMBIX KOOpAWUHAT
11e71ecCO0OPa3HOCTH 00BEKTa aBTOMATU3AIIMH, a TAKXKE MMapaMeTPOB YIIPABISIOLINX
HpeﬂnoﬂaraeMof/’I BO3JI€CUCTBHUHU HA UCIIOJIHUTCIIBHBIC MCXaHU3MBEI.
TEXHOJIOTHH €0
HU3TrOTOBIICHUS

I1K-2.3 [IpousBogut [Tpumepsl 3a1aHUl  TTO TEXHUKO-KOHOMHUYECKOMY 00OOCHOBAHHIO
TEXHUKO-IKOHOMHUYECKOE | MPUHSITOTO PEIICHUS:
obocHoBanue mpuHATOrO | 1. Ha ocHOBaHMM aHanu3a NaHHBIX MO BHIOPAHHOMY BaMU
pelieHuss C  pacyeTaMu | CKBO3HOMY IPOEKTY pacCUUTANTE MOKa3aTeu YKOHOMHUYECKOM
ce0eCTOMMOCTH 3P HEKTUBHOCTH U 0OOOCHYHTE HHBECTULIMOHHYIO
YCTPOWCTBA M CTOMMOCTH | MPUBJIEKATEIHHOCTh PeaTN3allii BaIlIeTo MPOEKTA.
ero skcrTyatanuy; | 2. O00CHYHTE OCHOBHBIE MUHYCHI PU UCTIOJIB30BAaHUH JTMHEHHON

CpaBHCHHUE C aHAJIOraMH 110
TCXHUKO-OKOHOMHUYCCKUM
XapaKTCPUCTHKaAM

MO/IENI MTHHOBAIIHA, OCHOBAHHOW Ha THUIOTE3€ «TEXHOJIOTHYECKOTO
TOJTYKa» («OT HAYKH — K PBIHKY).

3. Omnpenenute OCHOBHBIE PUCKU JJIS BAIlIETO MPOEKTA U METObI
npoTtuBoelicTBUs UM. Mcnonb3yiiTe quarpaMmy KapTbl pUCKOB.

[1K-3 CniocoOeH npoBOANTh HAJAAKy, UCTIBITAHUS U CJIady B AKCILIYaTaIMIO OMBITHBIX 00Pa30B AIEKTPOHHBIX
YCTPOUCTB U CUCTEM

I1K-3.1

[Tpon3BOaUT MOHTaX,
HaJaaKy u
MpeABapUTEIIbHBIC
WCIIBITaHUSL OIIBITHOTO
oOpasma (OnbITHON
MapTUH) DIEKTPOHHOTO
YCTPOMCTBA HJIK CUCTEMBI
B COOTBETCTBHUU C
nporpaMMaMu 1
METOANKAMU UCTIBITAHUH U
Apyroi
HOPMAaTUBHO-TEXHUYECKOU
JTOKYMEHTaIeu

Hepequb BOIIPOCOB HaJIAAKE 3JICKTPOHHBIX YCTPOﬁCTBI

1. VYcTpoiicTBO BXOAHBIX KackagoB MUKpocxeM TTJI

2. Y cTpoicTBO BEIXOAHBIX KackanoB Mukpocxem TTJI

3. YceTpoiicTBo BXOAHBIX KackagoB MukpocxeM KMOII

4, YeTpoiicTBO BEIXOAHBIX KackanoB Mukpocxem KMOIT

5. Cxewma coriacoBanus BeIxogHoro kackaza TTJI ¢ BXoaHbIM
kackagoM KMOIT

6. Cxewma cornacoBanus BeIxogHoro kackaga KMOIT ¢ BXxogHBIM
kackagoMm TTJI

7. Harpy3ouHas crtocoOHOCTh MHEKPOCXEM.

8. Cxema cornacoBanusi mukpocxeM TTJI ¢ pa3inuuHbIM OUTAIOIIUM
HanpspKeHUEM

9. Cxema cornacoBanust mukpocxeM KMOII ¢ paznmuaabiM

MUTAIOIINM HATIPSHKCHUEM
10. Cxema JIByHAINpaBICHHOTO COTIACOBAHUS MUKPOCXEM C
Pa3IMYHBIM IMATAIOIINM HAIPSKECHUEM.

11. [NoBbieHne Harpy3049HO# ciocodHocTH MIKpocxem KMOIL
12. CxeMbl TOJIKIIIOUEHUS CBETOANO0B K MuKkpocxemam T TJL.
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HWHIUKATOPa KOMIIETEHIIUN OneHo4HbIe CpeacTBa
13. CxeMbI TOJIKITIOYEHHUST CBETOAMO0B K MukpocxeMam KMOII.
14. CxeMbl TOJIKITIOUEHHS KHOIIOK THUIIA «CYXOH KOHTaKT» K
mukpocxemam TTJL
15. CxeMbl TOIKITFOUEHHS KHOIIOK TUIIA «CYXOW KOHTaKT» K
mukpocxemam KMOIL
16. [IporpaMmHast 3ammTa OT Apede3ra KHOMOK THIa «CYXOH
KOHTaKT)
17. AmnmapatHas 3a1uTa oT Apede3ra KHOMOK THUIa «CyXOW KOHTaKT»
18. [Nonkmouenne HHAYKTUBHOW HATPY3KH K BBIX0aM Iu(ppoBoi
JIOTHKH
19. JlnHamMudeckas MHIUKAIIHS
Ha cemucermeHTHbIXx LED nnaukaTtopax
20. MartpudHas opraHu3anys KiaBuaTyphl
21. Onwucanue uarepdetica SPI.

[1K-3.2 [IpoBomur  aHamu3  ® IlepeyeHr  BONPOCOB IO  HAAEKHOCTU  DIEKTPOHHOTO

CHUCTEMATHU3AIMI0 JaHHBIX
00 oTkazax B pabote
ONBITHBIX o0pa3sIos
AEKTPOHHOTO
o0opynoBaHus

00opyIoBaHus:

1. XapakTepucTuKu MOTOKOB OTKa30B M BOCCTaHOBJIEHUI B
TEOPHUH HA/ICKHOCTH.

2. Moaenu ciydaifHbIX TPOIECCOB B TEOPUU HAJIEKHOCTH.

3. MapkoBcKue IpoLecchl B TEOPUU HAJEKHOCTH.

4. Mopenu HaAEKHOCTU C HCHOJIb30BAaHUEM OIHOMEPHBIX
XapaKTEPUCTHK CIy4ailHBIX IPOLIECCOB TEXHOJOTHYECKUX U
PEKUMHBIX [TapaMETPOB OOBEKTOB.

5. Mogenp HaneKHOCTH «IIapaMeTp-TIoje JOIyCKa» ¢

IIPUMEHEHHUEM CTOXACTUYECKHUX TuQdepeHInaTbHBIX
YPaBHEHHUH C YaCTHBIMU ITPOU3BOIHBIMH.

6. XapakTepuCTUKH MOJIENH HaJIe)KHOCTH
«Harpy3ka-HecylIas ClloCOOHOCTb»

7. Matemaruueckue 3aBUCUMOCTH Ul ONMCAHUSA

MOJIETIM  HAJCKHOCTH  «HAarpy3Ka-Hecyllas ClIoCOOHOCTbY
MIPU HE3aBUCUMBIX MKy COOOW Harpyske ¢ Hecyllel
CIIOCOOHOCTBIO.

8. Mopenbs  «Harpy3ka-HeCyIasi ClloCOOHOCTbY TP
HATUYUU  KOPPETSIUU  MEXKAY Harpy3kod ©  Hecylleu
CIIOCOOHOCTH.

9. Knaccugukaius orka3oB 00bekToB. EnuHHUYHBIE U
KOMIJIEKCHBIE TIOKA3aTEIH HAEKHOCTH.

10. @DakTOphl, BIUAIONIME HA HAJCKHOCTh CHCTEM.
Kiaccudukammst MeTo10B pacuera CUCTEM Ha HAJEKHOCTD.
11. Hasznauenue u BHUIBI HCIBITaAHUH Ha
HAJACKHOCTh. ONpeIeTuTebHbIC UCITBITAHNS Ha HAJIC)KHOCTb.
12. Hasznauenue u BHUIBI HCIBITAHUH Ha
HaJICKHOCTh. MHOTO(aKTOPHBIC HCITBITAHHS HA HAJIC)KHOCTb.
13. Haznauenue " BUJIBI HCIBITAaHUN Ha
HaJeKHOCTh. KOHTPOIbHBIC NCTIBITAHUS HA HAZE)KHOCTD.

14. Knaccudukanus MeTomoB pacdyera CHCTEM Ha
HaJIeKHOCTh. PacueT HaIe)KHOCTH TIPU OCHOBHOM COETMHEHUH
3JIEMEHTOB CUCTEMBEL.

15. Knaccudukanmss MeromoB pacdera CUCTEM Ha
HAJECKHOCTh. Pacyer HaJIe)KHOCTH C Y4ETOM BOCCTAHOBJICHHSI
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1 Pa3IUIHON TITYOMHOM KOHTPOJISL.

[1K-4 Cnoco0OeH TpOBOJAWTH aHAIM3 HAYYHO-TEXHMYECKOW MpOOJeMBbl HAa OCHOBE MOAOOpa W H3Yy4eHUs
JUTEPATYPHBIX U MTATCHTHBIX UCTOYHUKOB

[1K-4.1 [IpOBOJNT aHATIUTHYECKHE OueHouHble CcpeAcTBa MO  3ajadyaM  MPEeIIUILIOMHOM
U SKCIIEpUMEHTAIbHbIE HPaKTUKU:
paGOTHI M MCCIIEIOBAHMS - CaMOCTOSITEIIbHOE TPHOOPETCHUE HOBBIX 3HAHHWH Yepe3
JUTSL THArHOCTHKH H MH()OPMAIIMOHHBIN MOUCK U OA00p JuTeparypsl o Teme BKP;
OLIEHKH COCTOSHHS CHCTEM - ¢popMynupoBKa 11enu, 3a1au uccnenoanuii B BKP, Bei6op
3JIEKTPOHUKU U MCTOAOB M CpPCACTB PCHICHUA IOCTABJICHHBIX 3aJad, a TaK¥Xe
TeJNeKOMMYHHUKAIIUHA ¢ oxunaemoro pesynbrata BKP;
HUCIIOIB30BAHUEM - pa3paboTka MaTeMaTHYECKOHM  MOJenu  OObeKTa
HEOOXOMMBIX METOIOB K | YIIPABJIEHHS C UCIIOJIb30BaHUEM COBPEMEHHBIX METOJIOB;
CPEICTB KOHTPOJIA U - pa3pa60TI<a TEXHHUYECKOIO, I/IH(bOpMaIII/IOHHOFO u
aHAIN3Aa anroputTMudeckoro obecneyenus no reme BKP;
- TMPOBEICHUE DSKCIEPUMEHTAJIbHBIX MCCIEAOBAaHUN U
KOMIIBIOTEPHOTO MOJEIMPOBAHUSL C INPUMEHEHUEM COBPEMEHHBIX
CpPEACTB U METOJIOB;
- a”Hanu3 pe3yiabratoB HUP, moaroroBka aHHOTUPOBAHHOTO OTYETA
Y HAYYHOM CTaThM MO pe3yJIbTaTaM HMCCIICIOBAHUS.
I1K-4.2 OLeHOYHBIE CPEACTBA MO IKCIEPTHOMY aHAIM3Y TEXHUYECKUX

[TIpoBOaUT 3KCIIEPTHYIO
OLIEHKY TEXHUYECKHUX
MPEJI0KECHUH,
TEXHUYECKUX 3aJaHul U
JPYTUX TOKYMEHTOB,
CBSI3aHHBIX C
MPOEKTUPOBAHUEM
3JIEKTPOHHBIX YCTPOUCTB

MPEIJI0KEHUN U TEXHUYECKUX 3aIaHUM:

-IIOPSAJIOK MOJATOTOBKH HAYYHBIX MyOJIMKaLUi, 3asBOK Ha
n300peTeHus;
- II0CJIEA0BATEIBHOCTD U ATAIbI IOATOTOBKY AHAJIMTHUYECKUX
oT4eToB U oT4eToB 0 HUP;
- BBINIOJIHATD aHAJIU3 PE3YJIbTATOB UCCIIECOBAHUS;
- TOTOBUTH OTUETHI IO pe3yJIbTaTaM HCCIIE0BaHUs B OpME OTUETOB
o HUP, HayuHbIX nmyOiIuKanui, aHaTUTHYECKUX OTUYETOB U
PEKOMEHIallUi 110 UCIIOJIb30BAHUIO;
- (hopMUpOBaTh U TOTOBUTH 3asIBKY HA M300pETCHHUS;
- HAaBBIKAMU aHAJIM3a PE3YJIbTATOB HCCIECIOBAHNUS;
- HaBBIKAMU OIMCAHUS PE3YJITATOB UCCIEAOBAHUSA U ITOATOTOBKU
OTYETOB M0 pe3ynbTaraM B (hopme otueToB 0 HUP, HayunbIx
nyOIMKanuil, aHATMTHYECKUX OTYETOB M PEKOMEHIALUH 110
MCII0JIb30BaHUIO;
- HaBBIKAMU ONUCaHus (HOpMYJIIbl H300PETEHHSL.

I1K-5 CriocobeH npoBOIUTh MaTEMAaTHUECKOE U KOMITBIOTEPHOE MOJICITMPOBAHUE 3JICKTPOHHBIX YCTPOMCTB U
CHCTEM C LEJIbI0 ONTUMU3ALMHY (YITYUIICHHs) MX TapaMeTPOB
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WHJIMKATOPA KOMIIETEHIINU O1ieHOYHBIE CPEICTBA
IIK-5.1 [Iposoaut Bomnpockl 110 3kcniepruMeHTaIbHBIM UCCIEI0BAHUSIM:
JKCIIEpUMEHTAJIbHBIE - HaBbIKaMU ITPOBCACHHUA SKCIICPUMCHTAJILHBIX UCCIICAOBAHUU U
HCCIICIOBAHMS KOMITBIOTEPHOTO MOJICTTUPOBAHUSI C TPUMEHEHUEM COBPEMEHHBIX
3JIEKTPOHHBIX YCTPOUCTB U | CPCICTB M METOJ0B;
CHCTEM, C OIUCAHUEM - HaBbIKAMU TUIAHUPOBAHUS TTPOBEACHUS SKCIIEPUMEHTAIBHBIX
IIPOILIECCOB B HUX U UCCIICIOBAHH,
onpejenseT TpeboBaHus K | - HOPSIOK (hopMHUPOBAHMS ITAIOB HAYYHOU JIEATEITLHOCTH C IICJIbIO
YCTpOMCTBaM U cuctemaM | AOCTHXKCHUS pE3yJibTata;
- 3TaIbl CACTEMHOT0 MOAX0/1a MIPU PEIICHUH UCCIET0BATEIBCKAX
3ajad;
- IPOU3BOJIUTH JEKOMITO3UIINIO 33/1a4U UCCIICTOBAHUS B
COOTBETCTBUU C YCIOBUAMU UCCIIECTOBAHUS;
- BBITIOJIHATH JICKOMITO3UIIAIO UCCIEN0BATENLCKOMN 3a/1a4d Ha
OTAEJIBHBIE JTAIbI, C YYETOM KaJIEHAAPHOTO IIJIaHa.
[1K-5.2 [IpoBoauT KOMIBIOTEpHOE | BOPOCH! 10 KOMIIBIOTEPHOMY MOJIEIUPOBAHUIO:

MOJIETIUPOBaHUE
JJIEKTPOHHBIX YCTPOUCTB
Ha CXEMOTEXHUYECKOM U
CUCTEMOTEXHUYECKOM
YPOBHSIX

- COBPEMEHHBIE METO/Ibl M CPEJICTBA KOMIIBIOTEPHOTO
MOJIEJINPOBAHMSI CUCTEM U IIPOLIECCOB;

- IOPSI0K OPTaHU3ALUH U IPOBEICHHSI SKCIIEPUMEHTAIbHBIX
UCCJIEJOBAaHUM ¥ KOMIIBIOTEPHOI'O MOJIETUPOBAHUS,

- IPOBOJIUTH OPraHU3aLlMOHHBIE MEPONIPUATHS U COCTABIATH IJIaHbI
HKCIIEPUMEHTAJIbHBIX MCCIIE0BAaHNUs U pa3padaThiBaTh MOPAIOK
KOMIIBIOTEPHOT'O0 MOJIETTMPOBAHUS IIPOLIECCOB U CUCTEM C
IIPUMEHEHUEM COBPEMEHHBIX CPEJICTB U METO/OB;

- COBpEMEHHbIE METObI pa3pabOTKH TEXHUYECKOTO,
MH(OPMALIMOHHOTO U AJITOPUTMHUECKOTO OOECIICUEHUSI CUCTEM
aBTOMATH3aLMK U yIIPaBJICHMUS,

- IOPSJIOK BBIOOPA M IPUMEHUMOCTH Pa3IMYHbIX METOJIOB
pa3paboTKN TEXHUUECKOro, THPOPMALIMOHHOTO U
ITOPUTMUYECKOTO 00ECTIeYeHHsI CUCTEM aBTOMATHU3alluU U
YIPaBJIEHUSL.

[1K-6 CniocobeH mnpoBOIUTH anmapaTHOE MaKETUPOBAHUS U SKCIIEPUMEHTANIbHbIE paOOTHI IO MPOBEPKE
JOCTUKUMOCTU TEXHUYECKUX XapaKTEPUCTHK, INIAHUPYEMBIX IIPU IPOEKTUPOBAHNN JIEKTPOHHON

arnmaparypbl

I1K-6.1 I[Iposoaut 3HaHHE JOMOJHUTEIbHBIX MaTEepUaIoB JJis BeinodHeHus: BKP:
SKCTIEPUMEHTANbHbIE -METOAUKU NPUMEHEHHUS HCCIEI0BATEIIbCKOW WU HM3MEPUTEIBHOMN
HCCIIEIOBAHMS anmaparypsl Jjs KOHTPOJISI U U3YYEHHS OTJIEIbHBIX XapaKTEPUCTUK

3JEKTPOHHBIX YCTPOUCTB U
CHCTEM I10 MPOBEPKE
JOCTH)KMMOCTH
TECXHUYCCKUX
XapaKTEPUCTHK,
IUTAHUPYEMBIX IIPU
MIPOEKTUPOBAHUU
3JIEKTPOHHOW ammapaTypbl

MaTepHajoB, MIPUOOPOB U YCTPOMCTB;

-OT/IeJIbHBIE MAKEThl IPOrpaMM KOMIIBIOTEPHOTO MOJEINPOBAHUS U
IPOCKTHUPOBAHUS TEXHOJOTMUECKUX IPOLECCOB, NPUOOPOB U
CHUCTEM;

-IIOPSAJI0K MOJI30BAHUS TIEPHOANUECKUMHU, peepaTUBHBIMU U
CIPaBOYHO-UH(OPMALMOHHBIMU U3AAHUSIMHU IO IPODUITIO
HaIpaBJIEHUS MOATOTOBKH.




Kon
WHIUKATOpa

I/IH)II/IKaTop JOCTHKCHU S
KOMIICTCHIINH

O1ieHOYHBIS cpe€acTaa

I1K-6.2

OcyiecTBiseT KOHTPOJIb
COOTBETCTBUS
pa3pabaTbIBacMBbIX
MPOEKTOB U TEXHUYECKOU
AOKYMCHTaIUK
CTaH/apTaM, TEXHUYECKUM
YCIIOBUSAM U APYTUM
HOPMAaTHBHBIM
IOKyMEHTaM

OueHoYHBIE CPENICTBA  aHATN3a COOPaHHOTO MaTepHana:

- aHaJu3 BO3MOXKHBIX HMHXKEHEPHBIX PEHICHUH 10 MOJEpHU3AINU
AIIEKTPOHHBIX TPOMBIIIJICHHBIX CPEJICTB M CUCTEM aBTOMAaTH3aIUY;

- TpoBeleHHE aHajdu3a padOThl CYIIECTBYIOIIEH CHUCTEMBI
aBTOMATHU3allMk C 1IeJIbl0  O0OCHOBaHUS HeoOXoauMocTu €€
MOJICPHU3AIIMM WM BHEIPEHUS HOBOM CHUCTEMbI, OCTPOCHHOM Ha
0a3e COBPEMEHHBIX MUKPOIIPOLIECCOPHBIX CPECTB;

- TMPOBEICHHE aHallM3a alTOPUTMOB, PEATU3YIOMNX (QYHKIIUU
aBTOMaTu3aIuu oobekTa pazpadborku BKP;

- IPOBEJICHUE aHAIM3a UH(POPMALIMOHHOTO 00ECIIEYEeHU S
MPOrPaMMHUPYEMBIX TEXHUYECKUX CPEJICTB B COCTaBE CUCTEMA
ABTOMATH3AIINH, BEIOOP CTAHIAPTOB IIU(PPOBBIX KAHAIOB CBSI3H U
CTPYKTYPY TOHOJIOTHH JIOKaTbHOU HH(POPMAITMOHHOM CETH;

- 000CHOBaHHE JOCTUTAEMBIX TIOKa3aTeNlel KauecTBa IPOAYKIINH,
TEXHUUYECKUX U IKOHOMUYECKHX 3((PEKTOB B pe3ysibTaTe BHEAPEHUS
HOBOU CHCTEMBbI aBTOMATHU3AIINH, pa3padaThIBAEMOU B paMKaxX TEMbI
BKP.

IToaroroBka otyeTa BHIIIOIHACTCS O6y‘~IaIOH_II/IMC$I CaMOCTOSATCIIBHO IO PYKOBOJACTBOM
npernoaaBaTeiid, KOTOprﬁ SABJIICTCA PYKOBOJUTCIICEM BKP JAaHHOI'O CTYICHTA. HpI/I HalmMCaHuH

oTyeTa 00yJaroIuiics JOJKEeH MoKa3aTh CBOE€ YMEHUE paboTaTh C HOPMATUBHBIM MaTepUaioM U

JIATCPATYPHBIMU UCTOYHUKAMU, a TAKIKEC BO3MOKHOCTb CUCTEMATU3UPOBAThL U AHAJIM3UPOBATH

q)aKTI/ILIGCKI/II\/'I Marepurail U CaMOCTOATCIIbHO TBOPUYCCKU €T0 OCMBICIINBATD.

COHep)KaHI/IC OTUCTA OMPECACIIACTCA NHANBUAYAJIbHBIM 3aIaHUEM, BbIJaAHHBIM

pyxoBoguteneM BKP. B nporiecce Hanucanus otuera o0ydaromuiics J0KEH pa3o0parbes B

TEOpEeTUYECKHUX Bonpocax BbiOpaHHoO! Tembl BKP, camocTosTenbHO mpoaHanu3upoBaTh

coOpaHHBIN MPaKTUYECKUN MaTepual, pa3oOpaTh 1 000CHOBATH MPAKTUUECKUE MTPEIIOKEHUS,

KOTOpBbIE B nocneaytomeM Oynyt peannzoBansl B BKP B Buse pa3pabotku no 3aganHoit teme. Bee
coOpaHHbIE MaTepUaibl Ha MPEJAUIUIOMHON MPAKTHKE TOJKHBI BOUTH B OTYET B KaUeCTBE

OCHOBHOTI'O COACP)KAHUA UJIN MIPCACTABJIICHBI B IIPUIIOKCHUU.

CrpyKTypa U coepkaHue OTUeTa 110 IPOU3BOJACTBEHHON NPEIANITIOMHON IPAKTUKE
JIOJKHA COOTBETCTBOBATh TpeboBaHusAM Eaunoit Cuctemsl KoncTpykropcekoit JlokymeHTanmm —
ECK/. CootBerctBytomas cnpaBouHas aureparypa no ECKJl umeercs B 6ubnuoreke MI'TVY.

I'oTOBEIN OTYET cHaeTcs Ha MPOBEPKY IPLIIOAaBaTCIIO HC MMO3/THCC 3-x JHEH 10 OKOHYaHHUS
IMPAKTHUKHU. HpCHOI[aBaTCJIB, IMMPOBEPHUB OTUCT, MOXKCT BO3BPATUTH €I'0 JJI1 ):[Opa6OTKI/I BMCECTC C
INUCbMCHHBIMHU 3aMCUYaHHUSAMU. O6yanOIHHﬁCﬂ AOJIKCH YCTPAHUTD MMOJIYYCHHBIC 3aMCUYAHUS U
npeaoCTaBUTh OTUET IS HOCJ'ICIIYIOH_ICﬁ IMPOBECPKHU.

I[IpumepHoOe MHAUBHUAYAJIbHOE 32/1aHIE HA TPOM3BOACTBEHHYIO NPEAIUIIJIOMHYIO
NPAKTUKY:

1. B coorBercTBHM ¢ Temoii BKP  m3yunth u coOparth cieayromuii MmaTepualt:

- CTpyKTypHas oOpraHuzanmusi u

OCHOBHas IMPOU3BOACTBCHHAA JOCATCIBbHOCTDH

NpEANpUsATHs, Ha KOTOPOM pacroiaraercs o0beKT pa3padoTku no teme BKP;




- ONMCAHHE, OCHOBHBIE TEXHUYECKHE MapaMEeTpbl U PEXKHUMBI TEXHOJIOTHYECKOIO
mpolecca, a TaKkkKe MoKa3aTelld KadyecTBa BhIITyCKaeMOW MPOYKIIHH;

- COCTaB CWJIOBOro obOopynoBaHus oObekTa pazpaborku BKP, ero texmmueckue
XapaKTEPUCTUKH, PEKUMbI paOOTHI U MpaBUIIa IKCILTyaTallUy;

- OIIMCaHME, COCTAB U TEXHUYECKHE XapaKTEPUCTUKHU AIEKTPOHHOIO 000py10BaHuUs B
COCTaBe CHCTEMbI aBTOMaTH3aIMN 00bekTa pazpaboTku BKP.

2. IlpoBectm anHamu3 coOpaHHOrO MaTepuana C LEIbl0 €ro IOCIEAYIOUIEro
UCII0JIb30BaHus Ipu BbinojiHeHnu BKP:

- IPOBEACHUE aHaIM3a pabOThl CYIIECTBYIOIIEH CHUCTEMbl aBTOMATU3ALMU C LIEJIBIO
000CHOBaHUS HEOOXOIUMOCTH €€ MOJIEPHHU3AIMH WJIM BHEJPEHUS HOBOUM CHCTEMBI, TOCTPOCHHON
Ha 0a3e COBPEMEHHBIX MUKPOITPOLIECCOPHBIX CPEJICTB;

- TpOBEICHHE aHalu3a alrOPUTMOB, pealu3yIoIMX (GYHKIUH aBTOMATHU3ALUU
o0wekra pa3padorku BKP;

- BBIOOpD KOHTPOJUPYEMBIX IMApaMETPOB M HU3MEPSEMBIX  KOOPIMHAT OOBEKTa
aBTOMATHU3allMM, a TaKXe IapaMeTpPOB YIPaBISIIOIIMX BO3JCHCTBUH Ha MHCIOJIHUTEIbHbBIE
MEXaHU3MBIL;

- TIPOBEJEHHE aHanM3a HWHPOPMALMOHHOIO OOECHedYeHUs M[POrpaMMUPYEMBbIX
TEXHUUYECKUX CPEICTB B COCTAaBE CHUCTEMa AaBTOMATH3allUd, BHIOOP CTAaHAAPTOB IH(PPOBBIX
KaHAJIOB CBSI3U M CTPYKTYPY TOTOJIOTHHU JIOKATBHOW HH(POPMAIIMOHHOH CeTH;

- 000CHOBaHME JOCTUTAEMbIX IOKa3aTeliel KauecTBa MPOAYKIIMH, TEXHUYECKUX U
OSKOHOMHYECKUX J(PQPEKTOB B pe3yabTare BHEAPEHHUS HOBOH CHUCTEMbl aBTOMAaTH3aIlHH,
paspabaTbeiBacMoi B pamMkax TeMbl BKP.

3. CaMOCTOSATENBHO OCBOUTh METOJUKH U MPUKIIATHOE IPOrpaMMHOE 0OecIieUeHHe,
HE0OXOUMbIE 1JIs BBITIOJHEHUS MHKeHepHol dactu BKP:

-METO/JIMKU TIPUMEHEHUS HCCIIEI0BATEIbCKOM U HW3MEPHUTEIbHOM ammapaTypsl JUIs
KOHTPOJISI U U3YUEHHsI OT/IENIbHBIX XapaKTePUCTUK MaTepHaIoB, IPUOOPOB U YCTPOUCTB;

-OT/ICJIbHBIE TAKEThl MPOrPaMM KOMITBIOTEPHOTO MOJEIMPOBAHHUS U NPOEKTHPOBAHUSA
TEXHOJIOTHYECKUX MPOLIECCOB, TPUOOPOB U CHCTEM;

-TIOPSII0K MOJIb30BAHUS NEPUOANYECKUMHU, pepepaTUBHBIMU U
CIPaBOYHO-UH(OPMALIMOHHBIMU U3JaHUSIMU 110 TPO(PUITIO HAIIPABJIEHUS TOATOTOBKH.

IToxa3zatenu u KPUTECPHUHA OLICHUBAHUS IIPH 3a1lIUTE 0TY€éTAa 10 l'lpOl/I3BOI[CTBeHHOI7[
Hpe}II[HHJIOMHOﬁ NMPaKTHUKE:

— Ha OIICHKY «OTJHYHO» (5 6ayI7I0B) — 00yJaronuiics MpeACTaBIsIET OTYET, B KOTOPOM B TTOJTHOM
0o0BeMe pacKphITO COepKaHUE 3aaHUS; TEKCT U3JIaraeTcs OCIeI0BaTeNbHO U JIOTUYHO C
MIPUMEHEHHUEM aKTyaJIbHbIX HOPMATUBHBIX JJOKYMEHTOB; B OTUETE JaHA BCECTOPOHHSSI OIIEHKA
MPAKTUYECKOT0 MaTepraa; UCIOJIb3yeTCsl TBOPUECKUH MOIXO K PEHICHUIO POOIEMBIL;
c(hOpMyIHPOBAHBI IKOHOMUYECKH 00OCHOBAHHBIC BBIBOJIBI U MIpeoKeHusl. OTueT
COOTBETCTBYET MPEIBSIBISIEMBIM TPEOOBAHHIM K 0(hOPMIICHHIO.

— Ha OIICHKY «X0opouio» (4 6ana) — o0y4aroIuiics MpeacTaBIseT OTIYET, B KOTOPOM COCpKAHHE
PacKpBITO JOCTATOYHO MOJHO, MaTePHAIT U3JTIaraeTcsi C MPUMEHEHHEM aKTYyalbHBIX HOPMATUBHBIX
JIOKYMEHTOB, OCHOBHBIE TIOJIO’KEHUS XOPOIIIO TPOaHAIU3UPOBAHBI, UMEIOTCS BBIBOJIBI U
YKOHOMHUYECKH 00OCHOBaHHBIE MpeaokeHuss. OT4eT B OCHOBHOM COOTBETCTBYET
MPEABSIBIISIEMBIM TPEOOBAHUAM K OPOPMIICHUIO.

— Ha OIICHKY «yAOBJIETBOPUTENbHO» (3 Oana) — 00yJaromuiicst mpecTaBisieT OTYET, B KOTOPOM
CoJiepKaHNe PACKPHITHI cl1a00 U B HETMOJIHOM 00beMe, BBIBOBI IPaBUIIbHBIC, HO TPEATIOKCHUS
ABJISIIOTCSI HEOOOCHOBaHHBIMU. Martepuain n3araercs Ha OCHOBE HETIOJIHOTO MEpEedHs
HOPMAaTUBHBIX TOKyMEHTOB. MIMetoTcst HapyleHus B 0(pOpMIIEHUN OTYETa.



— Ha OIICHKY «HEeY/0BJIEeTBOPUTEIbHO» (2 Oaiia) — 00yJaromuiicss IPeICTaBIIsIeT OTYET, B
KOTOPOM COJIEP>KaHHUE PACKPBITHI CJIA00 U B HEMOJIHOM 00beMe, BBIBOJIBI U TIPEIOKCHIS
SBIISIIOTCSI HEOOOCHOBaHHBIMU. Martepurai n3naraeTcs Ha OCHOBE HETIOJIHOTO MEPeYHs
HOPMAaTHUBHBIX JOKYMEHTOB. MIMeroTcst HapymeHus B oopmiieHUH otyeta. OTYeT ¢ 3aMeUaHUsIMH
BO3Bpaimiaercss oOydJammeMycss Ha J0padoTKy.



