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JIMcT akTyaJaM3anuu nporpaMmsl

[Iporpamma nepecmoTpeHa, odcyxaeHa u ogodpena st peanuzanuu B 2019 - 2020 yueOHom
roJly Ha 3acefaHuu Kageapsl DIESKTPOHUKH U MUKPOIJIEKTPOHUKH

IIporokomor 20 1. Ne

3aB. kadeapoii C.W. JIykpsaHoB

[Tporpamma nepecmMoTpeHa, obcyxaeHa u ogodpena s peanusanuu B 2020 - 2021 yuebrom
rojy Ha 3acefiaHuu Kadeapbl DIIEKTPOHHKHA U MHKPOAJICKTPOHUKH

[Ipotokom ot 20 r. Ne

3aB. kadenpoii C.Hn. HyKBSIHOB




1 Iles NPpOM3BOACTBEHHOM - NPEJANUIVIOMHON NPAKTHKH

LlenstMu pOM3BOACTBEHHON NPEIAUILIOMHON IMPAKTUKU IO HANPABJICHHUIO MOATOTOBKU
11.04.04 «DnekTpoHWKAa W HAHODJIEKTPOHHMKa», MNpoduiab moAroToBkd «lIpomblinennas
JIEKTPOHUKA M aBTOMAaTHKa 3JEKTPOTEXHUYECKMX KOMIUIEKCOB» SABISIOTCS cOop U
cUcTEeMaTu3alus MaTepuaos s BeinosiHeHUs: BKP Ha OCHOBe 3HaHUI U yMEHUH, IIOJy4E€HHBIX
B IIpoliecce TEOPETHUECKOro OOydeHHsI U C MCIOJIb30BAaHMEM NPUOOPETEHHBIX MPAKTUYECKUX
HaBBIKOB, A TAKXKE MOJTYYEHUS OMBITA CAMOCTOSTEIbHON MPO(EeCCHOHATBHON IS TETbHOCTH.

2 3aja4yu NPON3BOACTBEHHOI - MPeIUIIOMHOM NPAKTHKHU

3agayaMu IPOM3BOJICTBEHHON NPEIJUIUIOMHON NPAKTUKU SBISAIOTCS U3ydeHHEe U cOop
MaTepUaoB 10 CAEAYIOLIUM BOIIPOCaM:

- CIPYKTypHas OpraHM3alMsi M OCHOBHas IIPOM3BOACTBEHHAs  JEATCIBHOCTH
IpEINPUSATHS, Ha KOTOPOM pacrosaraercsi 00bekT pa3padboTku mo reme BKP;

- ONHMCAHHE, OCHOBHBIE TEXHUYECKHE IapaMeTpbl U PEXHUMBI TEXHOJOTHYECKOTO
Ipolecca, a Takke [M0Ka3aTeIu KauyecTBa BbIIyCKAeMOM MPOIYKIUY;

- cocTaB CHJIOBOro oOopynoBaHus oObekTa paszpaborku BKP, ero texuuueckue
XapaKTEPUCTUKH, PEKUMBI paOOThI U MPaBUiIa FKCILTyaTal1H;

- ONMCaHUE, COCTAaB M TEXHUUYECKHE XapaKTEPUCTHKHU SJEKTPOHHOTO OOOpYHOBaHMsS B
COCTaBe CUCTEMbI aBTOMaTHU3aluu 00beKTa pa3padoTku BKP;

- NpOBEACHME aHaau3a pabOThl CYIIECTBYIOUICH CHUCTEMbl aBTOMAaTHU3alMU C LEJbIO
000CHOBaHUS HEOOXOIUMOCTH €€ MOJIEPHU3ALIMN WU BHEJPEHUS HOBOM CUCTEMBbI, TOCTPOSCHHOMN
Ha 0a3e COBPEMEHHBIX MUKPOIPOIIECCOPHBIX CPEICTB;

- NPOBEJICHUE aHAJIN3a AITOPUTMOB, PEATNU3YIOIIUX (YHKIHUU aBTOMATH3allMU 0OBEKTa
paspabotku BKP;

- BbIOOp KOHTPOJUPYEMBIX HapaMEeTpOB U H3MEPSIEMBbIX KOOpIMHAT OOBEKTa
aBTOMATHU3allMM, a TaKKe IapaMeTpPOB YIPABIAIOIIMX BO3ACHCTBUI Ha HCHOJHUTEIbHbBIE
MEXAHU3MBI;

- TpOBEACHHME aHalu3a HH(POPMALMOHHOTO OOECHeYeHUs MPOrpaMMHPYEMBbIX
TEXHUYECKUX CPEJCTB B COCTaBe CHCTEMa aBTOMATH3allMH, BHIOOp CTaHAApPTOB LHU(POBHIX
KaHaJIOB CBS3M U CTPYKTYPY TOIOJIOTMH JOKaJIbHOU NH(POPMAIIMOHHOM CeTH;

- 00OCHOBaHME JIOCTUTAEMbIX IOKa3aTeJdel KadecTBa HPOAYKIUH, TEXHHUUECKUX H
SKOHOMUYECKUX J(P(EKTOB B pe3ylbTaTe BHEIPEHHS HOBOM CHUCTEMbl aBTOMAaTH3allUH,
paspabarbiBaeMoii B pamkax Tembl BKP.

3ajayaMy TPOU3BOACTBEHHON MPEIIUIUIOMHON MPAKTUKU, TAaKXKe SIBISETCS OCBOEHHUE
CIIEYIOIINX MaTE€pPHAIIOB:

-METOAMKU TPUMEHEHMsI HUCCIIEOBATEIbCKON W HM3MEPUTEIbHOW ammaparypbl JUIs
KOHTPOJIS U U3YUEHHSI OTJENBbHBIX XapaKTepUCTUK MaTepUaIoB, IPUOOPOB U YCTPOMCTB;

-OT/AeJIbHbIE MAaKeThl MPOrpaMM KOMIbIOTEPHOTO MOJEIUPOBAHUSA U MPOECKTHUPOBAHUS
TEXHOJIOTUYECKUX MPOIIECCOB, TPHOOPOB U CUCTEM;

-TIOPSII0K 0JIb30BaHUs MEePUOINYECKUMH, pedepaTuBHBIMU U
CHPaBOYHO-UH(POPMALMOHHBIMU M31aHUSAMHU 10 PO UITIO HANIPaBJIEHHUS OTOTOBKH.

3 MecT0 NPaKTHKH B CTPYKTYpe 00pa30oBaTeIbHOI POrpaMMbl

Jlis TpOXOKACHUS TPOM3BOJCTBEHHOM - NPEIJUIUIOMHOM TNPAKTUKH HEOOXOMMBbI
3HaHUA (YMEHHUs], BJaieHus), cGOpMHUPOBAHHBIE B PE3YNIbTaTe U3yUEHUS TUCITUIUINH/ PAKTUK:

[Tpou3BoCcTBEHHAS - HAyYHO-UCCIIEI0BaTeIbCKast paboTa

ABTOMaTH3UPOBAHHBIN AIEKTPONPUBOA

Arnmapatnsie cpeacrsa ACY TII

HanexHOCTb 2JIEKTPOHHBIX YCTPOHCTB

[Ipou3BoicTBEHHAs - Hay4YHO-HCCIe10BaTeNbcKas paboTa

Cucremsl cbopa, 1 00pabOTKH U nepeaaun nHGopMaIuu

KoMIiproTepHbI€ TEXHOJIOTMH B HAYYHBIX UCCIIEJOBAHMSIX



IITC MHKpOIIPOLIECCOPHBIX CUCTEM

TexHnYecKkue cpencTBa MEKPOIIPOLECCOPHBIX CUCTEM

TexHonornyeckue JaT4UuKu

MeTobl ¥ CpeCcTBA JUAarHOCTUPOBAHUS SJIEKTPOHHBIX CUCTEM

MeTtonos10rus 1 METObI HAYYHOI'O UCCIIEA0BAHUS

Crennanu3upoBaHHbIE MUKPOKOHTPOJUIEPHI

CeHcopHBIE HaTYUKU

KoHTpoub 1 HenbITaHus 3JIEKTPOHHBIX YCTPOMCTB

3nanus (YMEHHUs, BIAJCHHA), MOJyUYEHHBIE B Ipolecce MpoxoxkaeHus npakruxku/HUP
OyAyT HEOOXOAUMBI JUIsl U3yUEHUS IUCHUILINH/TIPaKTHK:

IToaroroBka K caade v ¢ja4a rocyAapCTBEHHOIO SK3aMEHa.

BrimonHenue u 3aniura BeITYCKHOM KBaTH(PUKAMOHHOM paOOTHI.

4 MecTo npoBe/ieHHsl IPOU3BOJACTBEHHOM — MPEJIMIUVIOMHON NPAKTUKHU
[IpousBojacTBEeHHAsT MPEATUIUIOMHAs TMPAaKTUKa MPOBOAWTCA Ha 0a3e CTOPOHHUX

opraHuzanuil (y4pexiaeHui, NpeanpusTUi) Mo NPOoPWII0 CHeHHAIBHOCTH, a TaKXe B

naboparopusx kadenpsl MEKTPOHUKU U MukpodnekTponuku ®I'bOY BO «MITVY um. I'.H.

HocoBay.

Crnioco6 mpoBeieHUS MPAKTUKU: CTAIIHOHAPHAS.

IIpaktuka

OCYHICCTBJIKICTCA  HCIIPCPBIBHO.

5 Komnerenuun oOyuyawuierocsi, ¢opmupyemble B  pe3yJibTaTe MPOXOXKIEHUS
NMPOU3BOJCTBEHHOI — MPETUNJIOMHON NMPAKTUKHI

B pesynbprate mpOXOKACHHS TMPOU3BOJCTBEHHOW - MPEIJIMIUIOMHON TMPAKTHKU
oOyJaronuiics ToJKeH 001a1aTh CIEAYIONUMU KOMIIETCHITUSIMU:

Kon nnaukaropa

Nuaukatop JOCTUXKEHUS] KOMIIETEHIUA

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

PazpaOaTbhiBaeT W aHaJIM3UPYET BapUAHThl CO3AAHUS  DJIEKTPOHHOTO
YCTPOMCTBA WM 3JIEKTPOHHOM CUCTEMBI HA OCHOBE CHHTE3a HAKOILUIEHHOIO
OTIbITA, U3Y4EHUs JUTEPATYypPBI " COOCTBEHHOW HMHTYHLIUHY;
MIPOrHO3 MOCIEACTBUM, MOUCK KOMIPOMHCCHBIX PELICHHH B YCIOBHUSAX
MHOTOKPUTEPUATBHOCTH

[1K-1.2

Pa3pa6aTLIBaeT TEXHUYCCKOC 3a1aHUC HAa NPOCKTUPOBAHUC, BKIIOYAIOIICTO
O6IJ_II/Ie XApPaAKTCPUCTHUKU  SJICKTPOHHOTO YCTpOfICTBa nin CHUCTCMBEI,
KauCCTBCHHBIC II0OKa3aTejikM, KOHCTPYKTHBHBIC MW OKCIINIyaTallMOHHBLIC
Tpe6OBaHI/I$I n Apyrue HCXOIHBIC JAaHHBIC, HCO6XOI[I/IMBIG I
IIPOCKTHPOBAHUSA

[1K-1.3

®opmupyer TpeOOBaHUS K BCIIOMOTAaTelIbHBIM YyCTpoHCTBaM (OJ0KaM
MUTaHUS, UHAWKATOPaM, KOHTPOJbHBIM YCTPOMCTBAM), MEXaHMYECKUX H
KJIMMaTU4YECKUX TpeGoBaHuil, IKCIUTyaTallMOHHBIX TpeOoBaHUiA,
TpeOOBaHMIl K CEpUIHHOCIIOCOOHOCTH, HAJIEKHOCTH U IPYTHM MOKa3aTesaM

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

KOMITBIOTCPHOT'O

NOPOCKTUPOBAHUA, TIPOBCACHUCM  IPOCKTHLBIX PACUCTOB W  TCXHHUKO-

SKOHOMHYECKUM 000CHOBAHHEM NPUHUMAEMBIX PEIICHUN




[1K-2.1

Pa3pabarpiBaeT SCKM3HBIN TPOEKT, BKIOYAIOIICH: BBHIOOP CTPYKTYpHOMH
CXEMbI 3JIEKTPOHHOTO YCTPOWCTBA WM CHUCTEMBI IMYyTEM COMOCTABJICHUS
pa3IMYHbIX BapHAHTOB M UX OLIEHKH C TOYKM 3PEHUS TEXHUYECKUX U
SKOHOMHYECKUX TpeOOBAaHUI; pacdeT BCeX HEOOXOIMMBIX IOKa3aTenei
CTPYKTYPHOM CXEMBI AIEKTPOHHOT'O YCTPOMCTBA UM CUCTEMBI, B TOM YHCIIe
MOKa3areseil KauecTBa; BHIOOp W 0OOCHOBAHWE CXEMBI BCIIOMOTATEIHHBIX
VCTDOUCTB

I1K-2.2

[lonroraBnuBaeT TEXHUUYECKUI MPOEKT, BKIJIIOYAIOILEIO: pPa3pabOTKy
IIPUHLUIIAAIBHON CXEMBbI BCErO 3JIEKTPOHHOI'O YCTPOMCTBA M OTIEIBbHBIX
ero JeTajeil M y3JoB; BBIOOp THUIIA 3JIEMEHTOB C YYETOM TEXHHYECKUX
TpeboBaHUIl K  pa3padaTblBAEMOMY  YCTPOWCTBY, OIKOHOMHYECKOU
1eJ1eCO00Pa3HOCTH U MPEATNOIaraeMoi TEXHOJIOTUH €r0 U3rOTOBJICHUS

[1K-2.3

[Ipon3BOIUT TEXHUKO-3KOHOMUYECKOE 000CHOBAHUE MIPUHATOTO PEILICHUS C
pacueramMu ce0ECTOMMOCTH YCTPOWCTBA M CTOMMOCTH €r0 SKCIUTyaTalluu;
CpaBHEHHE C aHAJIOTAMU M0 TEXHUKO-9KOHOMUYECKUM XapaKTEePUCTUKAM

[TK-3 CniocoOeH MpoBOIUTH HANIAAKY, UCIIBITAHUS U C/Iady B SKCILTYyaTalldiO0 ONMBITHBIX 00pa3iioB

3JIEKTPOHHBIX YCTPO

WICTB U CUCTEM

I1IK-3.1

[Ipou3BOIUT MOHTAXK, HAJAJAKy U MPEIBAPUTEIbHBIC UCTIBITAHUS OMBITHOTO
oOpasna (ONBITHOW MApPTUHU) DJIEKTPOHHOTO YCTPONCTBA WM CUCTEMBI B
COOTBETCTBUHM C MporpaMMaMd M METOJUKAMU HCHBITAHUN U ApYyrou
HOPMAaTHUBHO-TEXHUYECKOW JIOKYMEHTALUEN

[1K-3.2

[IpoBoauT aHamuM3 M CHCTEMAaTU3alMI0 JAHHBIX 00 OTKa3zax B paboTte

OIIBITHBIX 06pa3u0B SJICKTPOHHOI'O O60py,[[0BaHI/I$I

[1K-4 CnocoGeH mpoBOAWTH aHAIW3 HAYYHO-TEXHUYECKOW MpoOIeMbl Ha OCHOBE Mojadopa u
M3YUYEHUS JTUTEPATYPHBIX M TATEHTHBIX HCTOYHUKOB

[1K-4.1 [IpoBOANT aHATUTHYECKUE U SKCIIEPUMEHTATIbHBIE PA0OTHI U UCCIIETOBAHUS
JUIs  JTUarHOCTUKA W OLIEHKM COCTOSIHMSI CHCTEM JJIEKTPOHUKH U
TEJIEKOMMYHHUKAIUN C MCIIOIb30BaHHUEM HEOOXOIUMBIX METOJIOB U CPE/ICTB
KOHTPOJISI ¥ aHaJIu3a

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

3aJJaHuil | APyrux JOKYMCHTOB, CBSA3dHHBIX C TIIPOCKTUPOBAHUCM

9JICKTPOHHBIX YCTPOMCTB

[TK-5 CnocobeH mpoBOANTh MaTeMaTHUYECKOE M KOMITbIOTEPHOE MOJAECTUPOBAHUE DIIEKTPOHHBIX
YCTPOMCTB M CUCTEM C LIEJIbI0 ONTUMHU3AINH (YIIYUIICHUS ) MX IapaMeTPOB

[1K-5.1 [IpoBOIUT dKCIIEpUMEHTANIBHBIE UCCIEAOBAHNS MIEKTPOHHBIX YCTPOMCTB U
CHUCTEM, C OIHCAaHWEM TIPOILIECCOB B HUX U OMNpeAessieT TPeOOBaHHUS K
YCTPOMCTBAM M CUCTEMAM

[TK-5.2 [TpoBOIUT KOMITBIOTEPHOE MOAECIUPOBAHUE FTIEKTPOHHBIX YCTPOMCTB

Ha CXCMOTCXHUYCCKOM M CUCTCMOTCXHNYCCKOM YPOBHAX

[IK-6 CrniocobeH MpoBOAUTH anmapaTHOE MaKETUPOBAHMS U IKCIEPUMEHTANbHBIE PaboOThl TO
MPOBEPKE JOCTIKUMOCTH TEXHHUYECKUX XapPaKTEPUCTHUK, IJIAHUPYEMBIX TMPHU MPOEKTUPOBAHUHU
2JEKTPOHHOM anmapaTrypsl

[1K-6.1 IIpoBOAUT dKCIIEPUMEHTAIBHBIE UCCIIEOBAHMSI DJIEKTPOHHBIX YCTPOICTB U
CUCTEM TI0 TPOBEPKE JOCTUKHUMOCTH TEXHMUYECKUX XapaKTEPHUCTUK,
TUTAHUPYEMBIX ITPU MPOEKTUPOBAHUY JIEKTPOHHOM anmnapaTypbl

[1K-6.2 OcymiecTBiseT KOHTPOJIb COOTBETCTBHS pa3padaThbiBa€MbIX NPOEKTOB U

TEXHUYECKOH JOKYMCHTAIIMK CTaHAapTaM, TCXHHYCCKHUM YCIOBUAM H

JAPYI'MM HOPMATUBHBIM JOKYMCHTAM




6. CTpyKTYypa U cofiep:kaHue MPOU3BOICTBEHHOM - MPEIIMIIOMHOI MPAKTHUKH

OO01mast TpyJ0eMKOCTh MTPAKTUKK  COCTaBIsieT 3 3aueTHBIX enaunull 108 akan. gacos,
B TOM YHCIIE:

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

— camocrositenbHas paborta — 105,4 aka. yacos;
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Paznensr (3Tansl) U coaeprkaHue
MIPAaKTHKA

Cemectp

Bunbl paboT Ha IpakTHKE,
BKJIFOYAsT CAMOCTOSATENBHYIO PaboTy

KOH KOMIICTCHIIUU

IToAroTOBUTENBHBIN dTAI

OOuMii MHCTPYKTaX MO TEXHHUKE
0e3011acHOCTH Ha NMPEATPHUITHH.
[IpocnymmBanue BBOJHOTO
WHCTPYKTa)Xa II0 OXpaHe Tpyla B
MOApa3IeNeHUH.

O3zHakoMJIeHHE  C  IIpaBHJIaMH
MPOITYCKHOTO pexumMa u
MEepeMelIeHUsT 10  TepPUTOPHUH
TpeANPHUSTHSL.

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

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

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

O3HaKOMUTEJBHBIN 3Tall IO TeMe
BKP

O3HaKkoMIIEHHE!

- C TEXHOJOTHYECKHM IIPOIIECCOM
TPEANPUSITHS, CTPYKTYypOi
MIPOM3BOJICTBEHHBIX MOJpa3IeNICHU
U UX B3aUMOCBS35IMH;

- C acCCOPTHMEHTOM BBIITyCKaeMOM
HPOAYKIIHH, OCHOBHBIMH
TEeXHHKO-IKOHOMHYECKUMHU
MOKa3aTensIMH paboThl;

- co CTPYKTYpOH
3aHUMAIOIIHXCS
pa3paboTKH,
IKCIUTyaTaluu
MPOMBIIIIEHHBIX
UH()OPMALIMOHHBIX U YIPABIISIOIINX
CPEJICTB, HAIPUMep, CIYKObI CBSI3H,
ACY TII, KAIIuA u np.;
- ¢  pemaeMbIMH
ciyx6amu
B3aHMOCBSI3BI0  CIY)KO — MEXIy
co00if ¥  HPOU3BOJCTBEHHBIMU
HOIpa3ICICHUSIMH.

CITYK0,
BOIIPOCaMH
BHEJIPCHHUS u

JIIEKTPOHHBIX

JTAHHBIMH
3a7a4aMu,

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

IK-2.3, I1IK-3.1, I1K-3.2, TIK-4.1,

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

IIpon3BoCTBEHHBI ATall IO TEME
BKP

NsyueHnue:

- XapaKTePHCTUK TEXHOJIOTHYECKHX
MPOLIECCOB Kak 00BEKTOB
yIIpaBICHHS " HUCTOYHUKOB
HHPOPMAIHIH;

- KOHCTPYKIMH U TEXHHYECKHX
napaMeTpoB OCHOBHBIX
NPOU3BOJCTBCHHBIX  arperaroB u
obopymoBaHUs;

- (GYHKIIMOHAIBHBIX u
NPUHLIUIHATBHBIX  AJIEKTPHYECKUE
cXeM JIIEKTPOHHBIX
MPOMBIIIICHHBIX YCTPOWCTB,
HCIIOJIB3YEMBIX B
MPOU3BOJICTBEHHBIX TpOIeccax st
HX KOHTPOJIS M YIIPABJICHHUS,

- HCTOYHHKOB HIePBUYHOI
uHpopmau (maT4mKoB),
BTOPUYHBIX  IpeoOpasylomux u

MOKAa3bIBAIOIIUX MPUOOPOB;

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




- HCIIOTHUTETBHBIX
(TepMUHAJIBHBIX) YCTPOMICTB
(MEexaHU3MOB), BKJIFOYAS ux
COOCTBCHHBIE CXEMBI M CXEMBI HX
CONPSDKEHHS C MH(OPMAIMOHHBIMH
U YIPaBISIOMUMH  3JICKTPOHHBIMH
yCTpOicTBaMH.

Oran cbopa JTAaHHBIX u
Matepuainos mo reme BKP

COop chenyonmx MaTepHaliOB IO
teme BKP:

- CTPYKTypHas OpraHusamust u
OCHOBHasI IIPOM3BOJICTBEHHAS
JIESITeIbHOCTh  TIPEANPUATHS, Ha
KOTOPOM  pacmoiaraercsi OOBeKT
paspabotku o reme BKP;

- OIMCaHHe, OCHOBHEIE
TEXHUYECKUE napameTpbl u
PEKUMBI TEXHOJIOTHIECKOTO
mpolecca, a Takke IOKa3aTesld
KauecTBa BEITTyCKaeMoi
MIPOTYKIIHUH;

- COCTaB CHJIOBOTO O0OpYIOBaHUS
obwbekra paspabotkn BKP, ero
TEeXHHYECKHUE XapaKTEePUCTHUKH,
peXuMBl  paboTBl M IIpaBUIIA
IKCILTyaTaluH;

- OIMCAaHHUE, COCTAaB U TEXHUYECKHE
XapaKTePUCTHKH NIEKTPOHHOTO
000pyIOBaHMsI B COCTaBE CHUCTEMBI

aBTOMAaTH3aI[H 00BeKTa
paspabotku BKP;

- BBIOOD KOHTPOJHPYEMBIX
IapameTpoB u U3MEPSIEMBIX
KOOpPIMHAT 00BeKTa
aBTOMATH3ALIMH, a TaKKe
mapaMeTpoB VIIPABJISIOIINAX

BO3JCHCTBHII HA HCIOJHHUTEIBHEIC
MEXaHHU3MBI.

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

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

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

Oran aHanM3a COOpaHHBIX
MaTepuaIoB u HayaJbHOI'O
npoekTupoBanus 1o reme BKP

IMpoBeneHne aHanmza COOpPaHHOTO

marepuana:

- AHAJIU3 BO3MOXHBIX MHXXEHEPHBIX
peleHui o MOJIEPHH3AIUH
3JIEKTPOHHBIX HPOMBIIITIEHHBIX

CpE€ACTB U CUCTEM aBTOMATU3AIlNN,

- TMpoBeIeHHe aHamm3a paboTHI
CYyILIECTBYIOIIEH CHCTEMBI
aBTOMaTH3aLUH c LIEJIBIO

000CHOBaHHsI HEOOXOAMMOCTH €&
MOJICpHU3AIMK VM  BHEAPEHUS
HOBOW CHCTEMBI, IOCTPOCHHON Ha
0aze COBPEMEHHBIX
MHKPOTIPOILIECCOPHBIX CPEJICTB;

- TIPOBEJICHUE aHaIN3a allTOPUTMOB,

peanu3youmx GbyHKIUH
aBTOMATH3ALHH o0BbeKTa
paspabotku BKP;

- IIpOBEICHUE aHanm3a
MHPOPMAIMOHHOTO  obecneueHus
MPOrPAaMMHUPYEMBIX  TEXHUYECKHX
CPEACTB B  COCTaBe  CHCTeMa

aBTOMaTH3alluH, BBIOOP CTaHIApTOB
MQPOBBIX ~ KAaHAJIOB  CBS3U U
CTPYKTYPY TOIOJIOTHH

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

MK-2.2, [1IK-2.3, T1K-3.1, TIK-3.2,

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




JIOKaJIbHOM MH(POPMALIMOHHOM CETH;
- 00OCHOBaHHME  JOCTHI'aCMBIX
HoKazareseil KadecTBa MPOAYKIHH,
TEXHUYECKUX W IKOHOMHYECKHX
3¢ dexToB B pe3yabTaTe BHEAPCHUS
HOBOH CHCTEMBI aBTOMATH3aLMH,
pa3pabaTbIBacMOil B paMKax TEMBI
BKP.

Otan caMOCTOSITENbHOI paboThI
crynenra mo teme BKP

OcBoeHne JIOTIOJTHUTEbHBIX
MaTepuainoB i BeinoaHeHus: BKP:
-METOIMKHU MIPUMEHEHHUS
HCCIIeI0BATEIbCKOM Hu
W3MEPUTENFHOM amnmapaTypsl s
KOHTPOJISI M M3Y4YCHHUS OTIENBHBIX
XapaKTePUCTHK MaTepHasoB,
npuOOpPOB U YCTPOKCTB;
-OTHENbHbIE TAKeThl  IPOrpaMM
KOMITBIOTEPHOTO MOJIETUPOBAHUS H
MMPOEKTUPOBAHUS TEXHOJIOTHIECKHIX
MPOIIECCOB, NPUOOPOB U CUCTEM;
-TIOPSIIOK MOJI30BAHUS
MEPUOJUUECKUMH, pedepaTHBHBIMU
U CIPAaBOYHO-UH(POPMAIIMOHHBIMH
U3JJAHUSAMEI o popHITIO
HaTpaBJIEHUS TTOJTOTOBKH.

IK-1.1, [IK-1.2, TIK-1.3, I1K-2.1,
IK-2.2, [1IK-2.3, TIK-3.1, I1K-3.2,
IIK-4.1, IK-4.2, T1K-5.1, TIK-5.2,
[1K-6.1, I1IK-6.2

3aKIII0YUTEIbHBINA

[ToaroroBka W 3amUTa OTYETAa IIO
IIPAKTUKE

IK-1.1, 1K-1.2, T1K-1.3, TIK-2.1,
MK-2.2, 11K-2.3, TTK-3.1, TTK-3.2,




7 OuneHo4Hble CpeACTBAa [JIsi NPOBeJeHUS] IPOMEXKYTOYHOH aTTecTaluM IO
NpPaKTHKe
[IpencraBiensl B npuioxxeHuu 1.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE 00ecTieueHue MPAKTUKH

a) OcHoBHas1 JiUTEpaTypa:

1. HoBukos, 1O. H. IloaroroBka u 3amuyra MaruCTePCKUX AUCCEPTALMN M OaKaIaBpPCKUX
pabot: ydeOHO-meroamueckoe mocobue / KO. H. HoBukoB. — 2-¢ wu3m., crep. —
Canxrt-Ilerepoypr : Jlans, 2015. — 32 ¢. — ISBN 978-5-8114-1449-9. — TekcT : 37IeKTPOHHBII
// 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 : 37IeKTpOHHO - OMOIMOTEUHas
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 : smekTpoHHBIH // JlaHB : AIEKTPOHHO- OMOIMOTEYHAs
cucrema.

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

2. Ab6pocumos, JI. WM. basucHble METOIbI NMPOCKTUPOBAHKUSA W aHanM3a ceted DOBM :
yuebnoe mocodue / JI. . AbpocumoB. — Cankr-IlerepOypr : Jlans, 2018. — 212 ¢. — ISBN
978-5-8114-3538-8. — TekcT : aneKTpOoHHBIH // JIaHb : 37EKTPOHHO-OMOIMOTEYHAs CUCTEMA.

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

3. bepeskun, E. ®. HagexHOCTh U TEXHUYECKAs! TUATHOCTHUKA CUCTEM : yueOHOe mocooune
/ E. ®@. bepe3kun. — Cankrt-IletepOypr : Jlans, 2019. — 260 c. — ISBN 978-5- 8114-3375-9. —
TekcT : anexTpoHHbIH // JIaHb : 31eKTPOHHO-OMOINOTEYHAs cUCTEMA.

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

4. Myzunos, X. H. IIporpamMmmMHO-TEXHMYECKHE KOMIUIEKCH aBTOMATH3WPOBAHHBIX
cucTeM ynpanieHus : yaueoHoe nocobue / X. H. My3unos. — Cankr- IlerepOypr : JIans, 2018. —
164 c. — ISBN 978-5-8114-3133-5. — Tekct : anekTpoHHBIH // JlaHB @ SJEKTPOHHO
-O0ubroTeyHas cucrema.

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

5. KouykoBa O.A., Ycaras T.B., Ycarsrii /I.}O. DnekTporexHU4ecKe YEPTEKRHU U CXEMBI:
yaeOnoe mocodue / O. A. Kouykona., T.B. Ycaras, I.}O. Ycateiii. - Marautoropck: U3n-Bo
Marnuroropck. roc. TexH. yu-ta uM. I'. 1. HocoBa, 2016. - 68 c.



https://e.lanbook.com/book/648
https://e.lanbook.com/book/130159
https://e.lanbook.com/book/109629
https://e.lanbook.com/book/112694
https://e.lanbook.com/book/115514
https://e.lanbook.com/book/108458

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 TIpoKaTHOro ctaHa. [Tekct]: ywueOHoe mocobme /B.P. Xpammuu. -
Marnuroropck: M3n-so Marauroropck. roc. Texs. yu-ta um. I'.11. 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
nporpaMmmMupo-Banusi» U «OCHOBBI MHUKPOIPOLIECCOPHON TeXHUKU» [TekcT]: Meroanueckue

vkazauusg / C.U. Jlvkes-wos. E.C. Cvcrmmnei. .B. HIsunuenko. P.C. IlummHornaes. —
r) [Iporpammuoe obecneuenue u UnTepHer-pecypcebi:

IIporpammHoe obecnieuenue

Haumenosanue I10 Ne moroBopa CpoK JeiCcTBUS THICH3UH
MS Office 2007 Ne 135 or 17.09.2007 0eCCpPOUHO
CorelDraw 2017  |/1-504-18 ot 25.04.2018 0eccpoOUHO
Adobe Photoshop |K-113-11 ot 11.04.2011 0EeCCPOYHO
NI MultiSim K-68-08 ot 29.05.2008 0EeCCPOYHO
NI Developer Suite |K-118-08 ot 20.10.2008 0eCCPOUHO
Oracle Virtual Box [cBoGoano pacpocrpansiemoe 11O 0eCCPOUHO
FlowVision K-93-09 ot 19.06.2009 0OeccpOUHO
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 |cBo6oaHO pacnpocrpansemoe IO 0eCCPOUHO
bpay3ep Mozilla  |cBoOGoaHO pacnpocTpansemoe 11O 0ecCcpoYHO
Micro-Cap ( ¢B0001HO pacnpocTpansemoe 10 0eCCPOUHO

Hpmbeccnonanbﬂme 0a3bl JAaHHbIX U I/lH(l)OpMalII/IOHHI)Ie CIIPaBOYHBLIC CUCTEMbBI

HasBanue kypca Cchlika
ITouckosas cuctema Akagemus Google (Google Scholar) |URL: https://scholar.google.ru/
HNudopmanmonnas cucreMa - Emxmboe oxno gocryma x|URL: http://window.edu.ru/




9 MaTtepuajibHO-TeXHHYeCKoe o0ecreyeHne MNPAKTHKH

MarepuanbHO-TEXHUYECKOE OCHAIICHUE MPOU3BOACTBEHHOW 0a3bl mpenmpusituii [TAO
«MMK», OO0 «OCK», TTAO «HIIO «AnapougHasi TEXHHUKa» MO3BOJISIET B MOJHOM 00bEME
peanu30BaTh LEIM U 3aJauyd MPOU3BOJCTBEHHOW MPEATUINIOMHOM HpPaKTUKH, cHOpMHUPOBATH
COOTBETCTBYIOIIIE  KOMIIETEHIIMM M  O0ECre4YuTh HEOOXOAMMBIM  MaTepUalioM  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, Iepeladd M IpeACTaBICHUs Yy4eOHOI
uHpOpMaLnH.

2. Crnenuanu3upoBaHHble yuyeOHble cTeH/bl (Y4eOHBIH MUKPOIPOLIECCOPHBIH KOMIUIEKT
cepuu K580).

3. YHuBepcanbHble U3MEPUTEIIbHBIE TPUOOPBHI.

4. Ocuumiorpad.

5. JlemoHcTparnmonnsie miakatbl «Cucrema komanx MIT KPS80BME0A».

JlaGoparopusi MarepuanoB 3JEKTPOHHOW TEXHHUKHM W METOJOB MAaTeMaTU4eCKOTro
MOJICJIUPOBAHUS:

1. JJTaboparopusie ctenast ELVIS_S12C128.

2. IlepcoHanbHbIE KOMIIBIOTEPHI.

JIaGoparopusi mpeoOpazoBaTEIbHON TEXHUKH M TPOTPAMMHUPOBAHHBIX TEXHHYECKHX
cpencts Ne360:

1.JIaGopaTopHbIe CTEHIBI C KOMIUIEKTOM JIA00OPATOPHBIX PadOT:

-IIpeoOpazoBarenpHas Texauka [1T-2.

-ABTOHOMHBIE Tpeo0pa3oBaTEey.

2. Yueonsie crennl «I[IJIK OMRON», Bkitodaromire B ced6st MOHOOJIOK ¢ KOHTPOJLIEPOM
U CEHCOPHBIM MOHHUTOPOM, a TaKke HOYTOYK CO CHEIHaIM3UPOBAHHBIM MPOTPAMMHBIM
o0ecreyeHneM U BUPTYaIbHBIMU OObEKTaMHU aBTOMATH3AIHH.

3. JlabopaTopHbIii cTeH Ha 6a3e KomIuiekTa yueoHoro obopynosanus "IIJIK-Siemens”

(12 BupTyanbHBIX OOBEKTOB aBTOMATH3AllMM) CTCHJ BKJIIOYAaeT B ceOs MOHOOIIOK ¢
KOHTPOJJIEPOM U HAOOpOM (PM3HUECKUX UMUTATOPOB Pa3IMYHbl OOBEKTOB YIIPABIICHUS, & TAKKE
HOYTOYK CO CHEIMaIM3UPOBAHHBIM MpPOrpaMMHBIM oOecrieueHneM STEP 7 u BupTyanbHbIMU
00BEKTaMH aBTOMATHU3AIIH.

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

(12 BupTyanpHBIX OOBEKTOB aBTOMATH3AllMM) CTEHJ BKIOYAeT B ceOs MOHOOJIOK C
KOHTPOJUIEPOM U CEHCOPHBIM MOHHUTOPOM, a TaKXe HOYTOYK CO CHelHaIM3HMpPOBAHHBIM
nporpaMMHbIM oOecriedeHrneM STEP 7 i BUpTyanbHBIME 00BEKTaMU aBTOMATH3AIHH.

5. JlabopaTopHbIit MOy b "JlaTUMKK TEXHOIOTHYECKOM HHpopMauu'.

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

JlaGopaTopust CXeMOTEXHUKH:

10 ynuBepcanbHbIX 1abopaTopHbIX cTeHA0B §7J1-01, MynbTUMETpPBI, OCHMILIOrpadBI.

Crenuain3upoBaHHBIN KOMITBIOTEPHBIH Kitace (J1aboparopus 343):

IIaTe KOMIUIEKTOB OTIamoyHbIX wiar Triscend TE512S32 ¢ 6noxkamu nuranus + 5 B 0,5
A, 5 xommerorepoB ¢ O3Y He menee 512 MB, mo6oit HU reneparop, JByXKaHaIbHBIH
ocummorpad ¢ pasBeprkoil He MeHee 0,2 MKC, M3MEpUTENb YaCTOTHBIX XapaKTEPUCTHK.
[Iporpammuoe obecnieuenne Triscend FastChip, mporpammbr s pacuera K03()(HUIIMEHTOB
¢meTpoB KX u BUX.



Ipuiaoxenne 1

OHGHO‘IHBIB CpeacTBa 1Jd MpoBeACHUA HpOMe)l(yTO‘lHOﬁ aTTeCTallui 1Mo
Hp0H3BOJICTBeHHOﬁ Hpel[)lHHJIOMHOﬁ NMPaKTUKE

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

Muaaukatop oCcTXKEHUS
KOMIICTCHIIN

OLeHOYHbIE CPENICTBA

[IK-1: CnocobeH pa3pabaThIBaTh U COTIIACOBBIBATH TEXHUUECKHE 3aJaHMsI 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,
W3y4eHUs JINTEPATYPHI U
COOCTBEeHHOU MHTYHIINH;
MTPOTHO3 TOCJEICTBUH, TIOUCK
KOMIIPOMUCCHBIX PELLEHUN B
YCIOBHSIX
MHOTOKPHUTEPHAILHOCTH

Ilepedyenb TeopeTHYECKNX BOMPOCOB K 3a4éTYy:

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

2. llonstTme mepenaToyHOW (YHKITUH.
(YHKITHHA.

3. [IpaBuna npeobpa3oBanue CTPYKTYpHBIX cxeM ACY.

4. TlonsiTHE CTAaTUYECKUX U aCTaTUYECKUX 3BeHbeB cucTeMbl ACY.

5. IloHsATHE CTAaTHYECKUX M aCTaTHYECKUX aBTOMATUYECKUX CHCTEM
YIpaBICHHUS.

6. IloHsATHEe BpEeMEHHBIX XapaKTepUCTUK 3BeHbeB U cucteM ACY.
IlepexonHast xapakTepUCTHKA.

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

8. MeTox jgorapuMuIecKux 4aCTOTHBIX XapaKTEPHUCTHK.

9. llepenatounast pyHKIMs, IepexoaHas xapakrepuctuka, JIAUX u
JIOYX 0oCHOBHBIX BUJIOB 3BEHBEB.

10. TMepenaTouynas GpyHKIMA, IEpexoaHas xapakrepuctuka, JTJAUX
n JIOUX muddepenmnmaropa, [I1U-perynstopa, [INI-perynaropa.

11. Tlonstue ycroitunBoct CAP.

12. Iloka3arenu KadecTBa peryIupOBAHISL.

13. Ouenka kadectBa perynupoBaHus no JIOUX paszoMxHyTOH
CHUCTEMBI.

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

15. IloHsATHE MOAYIBHOTO U CHMMETPUYHOIO ONITUMYMA.

16. Crpykrypras cxema cuctembl TII-J (B BHIe mepemaTOYHBIX
GyHKIUH).

17. Onpexnenenue nepenaTOYHbIX (PYHKIMH PETYISTOPOB TOKA H
CKOPOCTH B IByXKOHTYPHOI CHCTEME.

18. OrpannyeHue ToKa U MPOU3BOTHON CKOPOCTH.

19. IlpuHnumnuanbHas cXxemMa M BPEMEHHAas XapaKTEepUCTHKA
3aJaTYMKAa HHTEHCUBHOCTH.

20. MexaHn4YecKne XapaKTePUCTUKH JABUTATENS MOCTOSHHOTO TOKa
Y aCHHXPOHHOTO JIBUTATEIIsI.

21. MexaHnuecknue XapakTepUCTHKU JBUTATENs MOCTOSHHOIO TOKa
HE3aBUCHMOTO BO30YKICHUS B PEKUMAX TOPMOKEHUS.

22. MexaHUYeCKHE XapaKTEPUCTUKU ACHHXPOHHOI'O JBUTaTels B
peKHMax TOPMOKEHUS.

23. OcHOBHBIE TOKAa3aTeJId M CHOCOOBI PEryJIMPOBaHUs CKOPOCTH

Buner mepemaTouHBIX




Kon

WHaukaTop TOCTHXEHUS

UHUKATOpa KOMITCTEHIINU OneHouYHBIE CpeNICTBa

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
JKCILTyaTallHOHHBIE
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 OpH HOMHHAIEHOM
MarHuTHOM moToke C, = 4,078 Bc . DKBHBalIeHTHOE CONPOTUBICHHE
skopHoit nemn R, =0,056 Owm. DnexrpomarHUTHas MOCTOSHHAS
Bpemenn 1, =0,123 € . DnexrpoMexanudeckas IOCTOSIHHAs BPEMEHH

T, =023c

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

I.(p)
R i) R €. (P) 1
2 > =

1+Tp T.p c

Onpenenurs MepelaTOYHy0 (QYHKIHIO Pa3OMKHYTOH

BO3JICHCTBUIO

um[ & @ (P)

e (p)
1+T,p

e (P)

2. PaccunTarh nepenaTouHyro (YHKLUHIO OBUraTessl HOCTOSHHOTO TOKa
HE3aBUCUMOTO BO30YKIEHHS, CTPYKTYpHAs CXeMa KOTOpOro pUBe/icHa Ha

. w
pucyHke, 1o yrpasisitomeMy Bosaeiicrsuro W, (p) = (p) (I.(p)=0
U(p)
). llo wHaiimeHHOW TmepenaToYHONW (YHKIMU ONPEAETUTh CTATHU3M
(acratm3m)  cucremsl.  [locrosuas — asurarens 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, CTPYKTYpHAs CXeMa KOTOPOTo IIpUBEeHa Ha

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

). Ilo wHaiineHHo# mepesaToyHOH (GYHKUMH ONpPEAETUTh CTaTU3M

(acratusm)  cucrembl.  Ilocrosumas  asuratens C=3,2 Bc
DKBHBaJeHTHOe comporueienne sikopHoil nemn R, =0,023 Owm.
DJIeKTPOMATHUTHASI HIOCTOSTHHASI BpEMEHH T,=018 c

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

o(p)

cT,p

1/R,
1+T,p

4. Onpeaenuthb napameTpsl xkenaeMoit JTAUX mus CAP, o6ecnieanBarorive
CIE/yIOIIUe IOKA3aTelIN Ka4ecTBa: BpeMs peryiauposanus i) =05¢c;

nepeperyiupoBarne ¢ =30 %, k03pPUIMCHT yCHICHHS PA3OMKHYTON

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

¥ 3amaca 1o aMIumryae L, mo zomycTuMoMy mepeperynupoBaHUui0 o

40

o 7 p ol

5 / 30

3 7 25 AN
25 N

N / 20 AN
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1 e 10
05 red (5) o

0 20 40 % 0 20 40 %

5. Ucnonesyst JIAUX pazomkrayToit CAP 1 npuOnmxeHHbIe 3aBUCUMOCTH
JUTSL ONIPEACTICHUs IOTyCTUMOTO MIEPEePEryIUPOBaHust o , KodhduimenTa

S u 3anaca no ammumtyne L, TpeGyercs mpHOIMKXEHHO ONpPENENHTH

Ko3(pPUIMEHT  yCHIIeHUs Pa30OMKHYTOM  CHCTEMBlI, BpeMs
PETYINPOBaHUS U MEpePeryIMpPOBaHHUE.
A L(U)
60T—=%
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40
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6. Ilo 3amamHeiM  JIAUX  HecKkOppeKTHMpOBaHHOMN L,
ckoppektuposannoii L, ACP moctpouts JJAUX mociie0BaTeIsHOro

KOppeKTHupytoiiero 3seHa L
GyHKIHIO.

« WA OIPCACIUTb €ro HnepeAaTo4Hyro
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MHINKaTOpa KOMIIETEHIIHH OneHOYHBIE CPe/ICTBA
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1K-1.3: dopmupyeT TpeGOBaHHS K
BCIIOMOTATEIbHBIM

ycrpoiictBaM (00kam
MTUTaHSI, HAUKATOPaM,
KOHTPOJIbHBIM
yCTpOWCTBaM),
MEXaHWYECKUX U
KIIMMATHIECKAX
TpeOoBaHUiA,
IKCIUTYaTaIlHOHHBIX
TpeboBaHUil, TpeOOBAHUI K
CepUITHOCTIOCOOHOCTH,
HAEKHOCTH U IPYTUM
MTOKA3aTEIISIM.

IIpumepHbIe 3ananns o0bekTa BKP 1151 3amm el 0T4éTa Mo
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 AIEKTPOIPUBO MAIUH HENPEPHIBHOTO
TpaHcIopTa

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

8. ABTOMAaTH3MPOBAHHBINA JIEKTPONPUBO]T KOMIIPECCOPHOM CTaHIIUU
9. ABTOMaTH3MPOBAaHHBIN NIEKTPOIIPUBO]] METATUIOPEXKYIIIETO CTaHKA

I1K-2 Crioco6eH pa3pabaTblBaTh CTPYKTYpHBIE M (DYHKIIMOHAIBHBIE CXEMBI  AJIEKTPOHHBIX 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
IIPOEKT, BKIIFOUAIOLIEH:
BBIOOD CTPYKTYPHOM
CXEMBI 2JIEKTPOHHOTO
YCTPOMCTBA HJIK CUCTEMBI
IIyTEM COIOCTaBJICHHUS
pa3IMYHbIX BApUAHTOB U
UX OLICHKHU C TOYKH 3pEHUS
TEXHUYECKUX U
9KOHOMMUYECKUX
TpeOoBaHU; pacyeT Bcex
HE00XO0IMMBIX
ITOKa3aTeNel CTPYKTYpPHOR
CXEMBI 3JIEKTPOHHOTO
YCTPOMCTBA WJIM CUCTEMBI,
B TOM YHCJIE ITOKa3aTenen
KauecTBa; BbIOOp U
000CHOBAaHUE CXEMBI
BCIIOMOTaTeNbHBIX
YCTPOMCTB

3HaHue 00BEKTOB NPEAUINIOMHON PAKTUKH:

- XapaKTepUCTUK TEXHOJOTHYECKUX MPOIECCOB Kak OOBEKTOB
yIpaBieHUS U HCTOYHUKOB MHPOPMAIIHH;

- KOHCTPYKUMH ¥  TEXHMYECKMX IapaMETpPOB  OCHOBHBIX
IIPOM3BOJICTBEHHBIX arperaToB U 000py10BaHMUS;

- (DYHKIMOHAJIBHBIX M MPUHUUIHAIBHBIX 3JIEKTPHUUECKUE CXEM
AIIEKTPOHHBIX ~MPOMBILIUIEHHBIX YCTPOWCTB, HCIOJb3YEMBIX B
IIPOU3BOJICTBEHHBIX MPOLIECCAX VISl UX KOHTPOJIS U YIIPABJICHNUS;

- ICTOYHUKOB NepBUYHON HHPOpMAIUH (JaTYUKOB),

- BTOPUYHBIX MPeoOpa3yoIIKX 1 MOKa3bIBAIOIINX IPHUOOPOB;

- HUCIOJHUTENbHBIX (TEpPMUHAIBHBIX) YCTPOUCTB (MEXaHU3MOB),
BKJIIOUYasi UX COOCTBEHHBIE CXEMBI U CXEMBI UX COTPSKEHUS C
MH(POPMALMOHHBIMU U YTIPABJISIOUIMMHU 3JIEKTPOHHBIMH
YCTPOMCTBaMHU.
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HHIAKATOPa KOMITETEHIINI O1ieHOYHBIE CpeICTBa

[IK-2.2 [MoarorasiuBaer O11eHOYHbBIE BOMPOCHI 10 OCBOEHHUIO MaTepuaiioB Tembl BKP:
TeXHUYEeCKUn IIPOEKT, - CTPYKTypHasa1 oOpraHusanusd MW OCHOBHad MHIPOU3BOACTBCHHAA
BKJIFOUAOIIETO: NEATeTLHOCTh TPEANPUATHS, HAa KOTOPOM pacrojiaraercs OOBEKT
pa3paboTKy pa3zpabotku no teme BKP;
NPUHIUINATBHON cXeMpl |- ONHMCAHHE, OCHOBHBIC TEXHHYECKHE IapPaMETPbl M PEXHMBI
BCEr0 DJIEKTPOHHOTO TCXHOJIOTUYCCKOI'0O IIponecca, a TaKXKC II0Ka3aTciin KadCCTBa
YCTPOHCTBA M OT/IENBHBIX | BBITYCKAEMO# MPOIYKIINH;
ero aeraneii U y3JoB; - COCTaB CHJIOBOTO oOopynoBaHHs 00bekTa pa3paborku BKP, ero
BHIOOP THITA SJIEMEHTOB ¢ | TCXHAYECKHE XapakTEePUCTHKH, PEKAMbl PabOTBI W NpaBuia
YYETOM TEXHUUYECKUX OKCILTyaTalru;
TpeGoBaHUil K - ONIMCAHUE, COCTAB U TEXHUYECKHUE XaPAKTEPUCTUKH SJIEKTPOHHOTO
pazpabaTsiBaeMOMy 000py/IOBaHUsT B COCTaBE CHCTEMbl AaBTOMATH3allMd OOBEKTa
YCTPOHCTBY, paszpabotku BKP;
HYKOHOMUUECCKOU - BI>I60p KOHTPOJUPYCMBIX IMAPaMCTPOB U U3MCPACMBIX KOOpAWUHAT
11e71ecCO0OPa3HOCTH 00BEKTa aBTOMATU3AIIMH, a TAKXKE MapaMeTPOB YIIPABISIOLINX
HpeﬂnoﬂaraeMof/’I BO3JI€CUCTBHUHU HA UCITIOJIHUTCIIBHBIC MCXaHU3MBI.
TEXHOJIOTHH €ro
HU3TrOTOBIICHUS

I1K-2.3 [IpousBogut [Tpumepsl 3a1aHUl  TTO TEXHUKO-KOHOMHUYECKOMY 0OOCHOBAHHIO
TEXHUKO-IKOHOMHUYECKOE | MPUHSITOTO PEIICHUS:
obocHoBanue mpuHATOrO | 1. Ha ocHOBaHMM aHanu3a JaHHBIX IO BHIOPAHHOMY BaMU
pelieHuss C  pacyeTaMu | CKBO3HOMY IIPOEKTY pacCUMTANTE MOKa3aTeu YKOHOMUYECKOM
ce0eCTOMMOCTH 3¢ (HEeKTUBHOCTH M 000CHYHTE MHBECTHIIHOHHYIO
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
npoTtuBozeicTBus UM. Mcnonb3yiiTe quarpaMmy KapThl pUCKOB.

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

I1K-3.1

[Tpon3BOaUT MOHTaX,
HaJaaKy u
MpeABapUTEIIbHBIC
WCIIBITaHUSL OIIBITHOTO
oOpasma (OnmbITHON
MapTUH) DIEKTPOHHOTO
YCTPOMCTBA HJIK CUCTEMBI
B COOTBETCTBHUU C
nporpaMMaMu 1
METOANKAMU UCTIBITAHUH U
JPyroi
HOPMaTHUBHO-TEXHUYECKON
JTIOKYMEHTaluen

[lepeueHr BONPOCOB HANAIKE SNEKTPOHHBIX YCTPOWUCTB:

1. YerpoiicTBO BXOIHBIX KackagoB Mukpocxem TTJI

2. Y eTpoiicTBO BEIXOAHBIX KackanoB Mukpocxem TTJI

3. VYcTpoiicTBO BXOAHBIX KackanoB MukpocxeM KMOIT

4. VYcTpoiicTBO BBIXOJHBIX KackanoB MukpocxeM KMOII

5. Cxewma cornacoBanus BeIxogHoro kackaza TTJI ¢ BXoaHbIM
kackagoM KMOIT

6. Cxewma corntacoBaHus BEIXoaHOTO Kackajga KMOII ¢ BXoaHBIM
kackagoMm TTJI

7. Harpy3ouHas crmocoOHOCTh MHKPOCXEM.

8. Cxema cornacoBanusi MukpocxeM TTJI ¢ pa3inuuHbIM OUTAIOIIUM
HaIPSKECHUEM

9. Cxema cornacoBanust Mukpocxem KMOII ¢ paznunaabsiM

MUTAIOIINM HATPSHKEHHEM
10. Cxema JIByHAINpaBICHHOTO COTIIACOBAHUS MUKPOCXEM C
Pa3IMYHBIM IMATAIOIINM HAIPSKECHUEM.

11. [NoBbimeHue Harpy3049HO# cnocoOHocTH MIKpocxem KMOIL.
12. CxeMbl TOJIKIIIOUEHUS CBETOANO0B K MUKpocxemam T TJL.
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13. CxeMbI IOJIKITIOYEHHUST CBETOANOI0B K MuKkpocxemam KMOIT.
14. CxeMbl MOJKITIOYEHN KHOTIOK THUIIA «CYXOH KOHTAKT» K
mukpocxemam TTJL
15. CxeMBbI TOJIKITIOYCHNS KHOTIOK THUTIA «CYXOW KOHTAaKT» K
mukpocxemam KMOIL
16. [TporpamMmHast 3ammTa OT Apede3ra KHOMOK THIa «CYXOH
KOHTaKT
17. AnmapaTHas 3a1uTa oT Apede3ra KHOMOK THUIa «CyXOW KOHTaKT»
18. [NonkmoueHre HAYKTUBHOW HATPy3KH K BBIX0aM Iu(ppoBoi
JIOTUKH
19. JlmHamMuyeckas MHIUKALHS
Ha cemucermeHTHbIXx LED nnaukaTtopax
20. Martpu4dHas oprasusanys KiaBuaTyphl
21. Onwucanue uarepdetica SPI.

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

CHUCTEMATHU3AIMI0 JaHHBIX
00 oTkazax B pabote
ONBITHBIX o0pa3sIos
AEKTPOHHOTO
o0opynoBaHus

000pyI0OBaHUs:

1. XapakTepucTuKu MOTOKOB OTKa30B M BOCCTaHOBJIEHHUI B
TEOPUH HA/ICKHOCTH.

2. Monenu ciydaifHbIX TPOIECCOB B TEOPUU HAJIEKHOCTH.

3. MapkoBcKue IpoLecchl B TEOPUU HAJEKHOCTH.

4. Mopenu HaleXHOCTU C HCIOJIb30BAHUEM OIHOMEPHBIX
XapaKTEPUCTUK CIIy4ailHbIX MPOLECCOB TEXHOJOTMYECKHX M
PEKUMHBIX [TapaMETPOB OOBEKTOB.

5. Mogenp HaAEKHOCTH «IIapaMmeTp-TIoje JOMyCKa» ¢

IIPUMEHEHUEM CTOXAaCTHYECKUX g depeHIHaTbHBIX
YPaBHEHUH C YaCTHBIMH ITPOU3BOIHBIMH.

6. XapakTepuCTUKH MOJIENH HaJIe)KHOCTH
«Harpy3ka-Hecyuiasi CliocOOHOCTb)»

7. Matemaruueckue 3aBUCUMOCTH JUIl  ONMCAHUSA

MOJIETT  HAJCKHOCTH  «HAarpy3Ka-Hecyllas CllOCOOHOCTh)»
MIPU HE3aBUCUMBIX MKy COOOW Harpyske M Hecyllel
CIIOCOOHOCTBIO.

8. Mopenbs  «Harpy3ka-HecyIasi ClloCOOHOCTbY NP
HAIMYUU  KOPPETSIUU MEXAYy Harpy3kod ©  Hecylleu
CITOCOOHOCTH.

9. Knaccugukaius orkazoB 00bekToB. EnuHNuYHBIE U
KOMIUICKCHBIC TTOKA3aTeH HAJIC)KHOCTH.

10. @DakTOphl, BIUAIONIME HA HAJCKHOCTh CHCTEM.
Krnaccudukanus MEeToIOB pacdyeTa CUCTEM Ha HAJIC)KHOCTD.
11. Haznauenwue u BUJIBI WCTIBITAHUN Ha
HaJCKHOCTh. ONpeIeTuTeNIbHbIC UCITBITAHAS HA HAJIC)KHOCTb.
12. Haznauenwue u BUJIBI UCTIBITAHU I Ha
HaJIC)KHOCTh. MHOTO(aKTOPHBIC HCITBITAHHS HAa HAJIC)KHOCTb.
13. Haznauenwue u BUJIBI WCTIBITAHUN Ha
HaJC)KHOCTh. KOHTPOJIbHBIE UCTIBITAHUS Ha HAJIS)KHOCTD.

14. Knaccudukanus MeTomoB pacdyera CHCTEM Ha
HaJICKHOCTh. Pacyer Ha/IeKHOCTH TIPU OCHOBHOM COCTHHEHUH
AJIEMEHTOB CHCTEMBI.

15. Knaccudukanmss MeromoB pacdera CUCTEM Ha
HAJECKHOCTh. Pacyer HaJIe)KHOCTH C y4ETOM BOCCTAHOBJICHHSI
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U Pa3IUYHON TIIYOMHOM KOHTPOJIS.

[1K-4 Cnoco0OeH TpOBOJAWTH aHAIM3 HAYYHO-TEXHMYECKOW MpOoOJeMBbl HAa OCHOBE MOJ00Opa W H3Yy4eHUs

JUTEPATYPHBIX U MMATCHTHBIX HCTOYHUKOB

IIK-4.1 [IpoBOAUT aHAUTUYECKUE OueHouHblE CcpeicTBa MO  3ajadyaM  MPEeIIUILIOMHOM
U SKCIIEpUMEHTAIbHbIE HPaKTUKU:
paGOTHI M MCCIIEIOBAHMS - CaMOCTOSITEIPHOEC NPHOOPETCHHE HOBBIX 3HAHMM dYepe3
JUTSL THArHOCTHKH H MH()OPMAIIMOHHBIN MOUCK U TO00p uTeparypsl o Teme BKP;
OLIEHKH COCTOSIHHUS CHCTEM - ¢popMynupoBKa 11enu, 3a1au uccaeaoBanuii B BKP, Beioop
3JIEKTPOHUKU U MCTOAOB M CpPCACTB PCHICHUA IOCTABJICHHBIX 3aJad, a TaKXKe
TeJNeKOMMYHHUKAIIUHA ¢ oxunaemoro pesynbrata BKP;
HUCIIOIB30BAHUEM - pa3paboTka MaTeMaTHYECKOHM  MoJenu  OObeKTa
HEOOXOMMBIX METOIOB K | YIIPABJIEHHS C UCIIOJIb30BaHUEM COBPEMEHHBIX METOJIOB;
CpPEICTB KOHTPOJIS U - pa3pa60TKa TEXHHUYECKOIO, I/IH(i)OpMaHI/IOHHOFO u
aHAII3a ajaropuTMudeckoro odecrnedenus mo reme BKP;
- IPOBEICHUE DSKCIEPUMEHTAJIbHBIX MCCIEAOBAHUN 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
JIPYTUX TOKYMEHTOB,
CBSI3aHHBIX C
MPOEKTUPOBAHUEM
3JIEKTPOHHBIX YCTPOUCTB

MPEIJI0KEHUN U TEXHUYECKUX 3a/IaHUM:

-IIOPSAJIOK MOJATOTOBKH HAYYHBIX MyOJIMKaLUi, 3asBOK Ha
n300peTeHus;
- II0CJIEA0BATEIBHOCTD U ATAIbI IOATOTOBKA AHAIIMTUYECKUX
oT4eToB M oT4eToB 0 HUP;
- BBINIOJIHATD aHAJIU3 PE3YJIbTATOB UCCIECNOBaHU;
- TOTOBUTH OTUETHI 110 pe3yJIbTaTaM UCCIIEI0BaHUs B JOPME OTUETOB
o HUP, HayuHbIX nmyOiIuKanui, aHaTUTHYECKUX OTUYETOB U
PEKOMEHIallUi 110 UCIIOJIb30BAHUIO;
- (hopMUpOBaTh U TOTOBUTH 3asIBKY Ha H300PETCHHUS;
- 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
HCITOJI30BAHUIO;
- HaBBIKAMU ONUCaHus HOpMYJIIbl H300PETEHHSL.

ITK-5 CriocobeH npoBOUTh MaTEMAaTHUYECKOE U KOMITBIOTEPHOE MOJIETMPOBAHUE IJIEKTPOHHBIX YCTPOUCTB U
CHCTEM C 1I€JIbIO ONTUMU3ALMH (YIYUILIEHUs) UX TapaMeTpOB
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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;
- TPOU3BOJIUTH JEKOMITO3UIIUIO 33/1a4U UCCIICIOBAHUS B
COOTBETCTBUU C YCIOBUAMU UCCIIECTOBAHUS;
- BBITIOJIHATH JICKOMITO3UIIAIO UCCIEN0BATENLCKOMN 3a/1a4d Ha
OTAEJIBHBIE JTAIbI, C YYETOM KaJIEHAAPHOTO IIJIaHa.
I1K-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
HKCIIEPUMEHTAIBHBIX MCCIIEIOBAHUS U pa3padaThIBaTh MOPSIOK
KOMITbIOTEPHOI'0 MOJEIUPOBAHUS IPOLIECCOB 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 SKCIIEPUMEHTAJIbHbBIE paOOTHI IO MPOBEPKE
JOCTUKUMOCTU TEXHUYECKUX XapaKTEPUCTHK, INIAHUPYEMBIX IIPU IPOEKTUPOBAHNN JIEKTPOHHON

armaparypbl

I1K-6.1 I[IpoBoaut 3HaHUE JIOMOJIHUTENBHBIX MaTepuasoB s BeimoaHeHuss BKP:
SKCIIEPUMEHTALHbIE -METOAUKU NPUMEHEHHUS HCCIEI0BATEIIbCKOW W HW3MEPUTEIBHON
HCCIIEIOBAHMS arnmaparypsl Jjis KOHTPOJISI U U3YYEHHS OTIEIbHBIX XapaKTEPUCTUK

JJIEKTPOHHBIX YCTPOUCTB U
CHCTEM IO IPOBEPKE
JOCTUKUMOCTH
TEXHUYCCKUX
XapaKTEPUCTHK,
IUTAHUPYEMBIX IIPU
[IPOECKTUPOBAHUU
3JIEKTPOHHOM aIrapaTypbl

MaTepHaoB, MPUOOPOB U YCTPOMCTB;

-OT/IeJIbHBbIE MAKEThl IPOrpaMM KOMIBIOTEPHOTO MOJEINPOBAHUS U
IPOCKTHUPOBAHUSI TEXHOJOTMUECKUX IPOLECCOB, NPUOOPOB U
CHUCTEM;

-IIOPSAJI0K MOJIb30BAHUS IEPHOANYECKUMHU, pehepaTUBHBIMU U
CIPaBOYHO-UH(OPMALMOHHBIMU U3AAHUSMHU IO TPODUITIO
HaIpaBJIEHUS MOATOTOBKH.




Kon
WHIUKATOpa

WHaukaTop TOCTHXEHUS
KOMITETEHILINT

OneHo4HbIe CpeacTBa

I1K-6.2

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

OueHoYHBIE CPENICTBA  aHATN3a COOPaHHOTO MaTepHana:

- aHAJIM3 BO3MOXHBIX HMHXXEHEPHBIX DPEHICHUH M0 MOJCPHHU3AIUU
AIIEKTPOHHBIX TPOMBIIIIJICHHBIX CPEJICTB M CUCTEM aBTOMAaTHU3alIUN;

- TpoBeleHHE aHajdu3a padOThl CYIIECTBYIOIIEH CHUCTEMBI
aBTOMATHU3allMk C 1eJIbl0  O0OCHOBaHUS HeoOXoauMocTu €€
MOJICPHU3AIIMU WM BHEJIPCHHUS HOBOW CHCTEMBI, TIOCTPOCHHON Ha
0a3e COBPEMEHHBIX MUKPOIIPOLIECCOPHBIX CPECTB;

- TMPOBEICHUE aHallM3a alTOPUTMOB, PEATU3YIOMMX (QYHKIIUU
aBTOMaTu3aIuu oobekTa pazpadborku BKP;

- IPOBEJICHUE aHaIM3a HH(POPMAIIMOHHOTO 00ECIICYCHHUS
IPOrpaMMHUPYEMBIX TEXHUYECKUX CPEJICTB B COCTaBE CUCTEMA
aBTOMATH3AIINH, BEIOOP CTAHIAPTOB IIU(POBBIX KAHATIOB CBS3H U
CTPYKTYPY TOHOJIOTUH JIOKaTbHOU HH(POPMAIIMOHHOM CETH;

- 000CHOBaHME JIOCTUTAEMBIX MTOKa3aTelel KadecTBa MPOIyKIINH,
TEXHUUYECKUX U IKOHOMUYECKHNX 3((EKTOB B pe3ysibTaTe BHEAPEHUS
HOBOW CHUCTEMBI aBTOMAaTHU3allNH, pa3padaTbiBacMON 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

oT4yeTa 00yJaroIUiCs TOJHKEH TI0Ka3aTh CBOE yMEHUe paboTaTh C HOPMAaTHBHBIM MAaTEPUAIOM U

JIATCPATYPHBIMU UCTOYHUKAMU, a TAKIKC BO3MOKHOCTb CUCTEMATU3NPOBATh U AHAJIM3UPOBATH

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

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

pyxoBoguteneM BKP. B nporecce Hanucanus oryera oOydaromuiics J0KEeH 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 Bune paspabotku no 3aganHoi reme. Bee
coOpaHHbIE MaTepUaibl Ha MPEJAUIUIOMHON MPAKTHKE TOJKHBI BOUTH B OTYET B KaUeCTBE

OCHOBHOTI'O COACP)KAHUA UIIN ITPEACTABJICHBI B IIPUIIOKCHUU.

CrpyKTypa u coep>KaHue OTUEeTa 110 IPOU3BOJCTBEHHON NIPENAUINIOMHON TPAKTHKE
JIOJKHA COOTBETCTBOBATh TpeboBanusM  Exunoit Cuctemsl KoncTpykropcekoit JlokymMeHTaum —
ECK/. CootBerctBytomas cnpaBouHas aureparypa no ECKJl umeercs B 6ubnuoreke MI'TVY.

I'oTOBEIN OTYET cHaeTcs Ha MPOBEPKY IPLIIOAaBaTCIIO HC MMO3/THCC 3-x JHEH OO0 OKOHYAHHUSI
IMPAKTHUKHU. HpCHOI[aBaTCJIB, IMMPOBEPHUB OTUCT, MOXKCT BO3BPATUTH €I'0 JJI1 ,I[Opa6OTKI/I BMCECTC C
INUCbMCHHBIMHU 3aMCUYaHHUSAMU. O6yanOIHHﬁCﬂ AOJIKCH YCTPAHUTD MMOJIYYCHHBIC 3aMCUYAHUS U
npeaoCTaBUTh OTUET IS HOCJ'ICIIyTOH.ICfI IMPOBEPKHU.

I[IpumepHoe MHAUBHAYAJIbHOE 32/1aHIE HA IPOM3BOACTBEHHYIO NPEAIMIIJIOMHYIO
NPaKTUKY:

1. B coorBercTBrm ¢ Temoit BKP  m3yunths u coOpath cieayromuii MmaTepualt:

- CTpyKTypHas oOpraHuzanmusi u

OCHOBHas IMPOU3BOACTBCHHAA ACATCIIBHOCTDH

NpEANpUsATHs, Ha KOTOPOM pacroiaraercs o0beKT pa3padoTku no teme BKP;




- ONMCAHHE, OCHOBHBIE TEXHUYECKHE MapaMEeTpbl U PEXKHUMBI TEXHOJIOTHYECKOIO
npoliecca, a TakKe M0Ka3aTel KauyecTBa BhIITyCKaeMOi POJyKIINY;

- COCTaB CWJIOBOrOo o0opymoBaHus oObekTa pazpaborku BKP, ero texmmueckue
XapaKTePUCTHKH, PEKUMBI paObOTHI M ITpaBUJIa SKCILTyaTallUH;

- OIIMCaHME, COCTAB U TEXHUYECKHE XapaKTEPUCTUKHU AIEKTPOHHOIO 000py10BaHuUs B
COCTaBe CUCTEMbI aBTOMATU3alui 00beKkTa pazpaborku BKP.

2. IlpoBectm anHamu3 coOpaHHOrO MaTepuana C LEJIbl0 €ro IOCIEAYIOUIEro
UCII0JIb30BaHus Ipu BbinojiHeHnu BKP:

- IPOBEACHUE aHaIM3a pabOThl CYIIECTBYIOIIEH CHUCTEMbl aBTOMATU3ALMU C LIEJIBIO
000CHOBaHMS HEOOXOAUMOCTH €€ MOJIEPHU3ALINU WIIM BHEIPEHUSI HOBOM CUCTEMBI, IOCTPOEHHOM
Ha 0a3e COBPEMEHHBIX MUKPOITPOLIECCOPHBIX CPEJICTB;

- TPOBEJCHHME aHAIM3a AJITOPUTMOB, pPEATM3YIOUIMX (YHKIUM aBTOMATU3ALUU
o0wekra pazpadorku BKP;

- BbIOOp KOHTPOJIMPYEMBIX NApaMETPOB U H3MEPSIEMbIX  KOOpAMHAT OOBEKTa
aBTOMATHU3allMk, a TaKXe IapaMeTpPoOB YINPABJSAIONIMX BO3ACUCTBUN Ha MCIOIHUTEIbHBIC
MEXaHU3MBI;

- TIPOBEJEHHE aHanM3a HWHPOPMALMOHHOIO OOECHedYeHUs M[POrpaMMUPYEMBbIX
TEXHUYECKUX CPEJICTB B COCTaBE CHUCTEMa aBTOMAaTHM3allud, BBIOOp CTaHAAPTOB LM(POBHIX
KaHAJIOB CBSI3U M CTPYKTYPY TOTOJIOTHH JOKaJIbHON HH()OPMAIIMOHHOHN CETH;

- 000CHOBaHME JIOCTUIAEMBIX IOKa3aTeJed KauecTBa MPOAYKLHHU, TEXHUYECKUX U
OSKOHOMHYECKUX JPQPEKTOB B pe3yabTare BHEIPEHHUS HOBOM CHUCTEMbl aBTOMAaTH3aIlHH,
paspabaTbeiBacMoi B pamMkax TeMbl BKP.

3. CaMOCTOSATEIEHO OCBOUTH METOJIMKH | MPHUKJIQJHOE TPOrPaMMHOE 0OecIieueHue,
HE00XO0/IUMBbIE /715 BHIIOJIHEHUS MHKeHepHoi udacTu BKP:

-METOJAMKU TPUMEHEHUS HCCIIEOBATEIbCKOM M M3MEPUTEIbHOW ammaparypbl s
KOHTPOJISI U U3yUEHHsI OT/IENIbHBIX XapaKTePUCTUK MaTepHaJIOB, IPUOOPOB U YCTPOUCTB;

-OT/IeJIbHBIE TMAKEThl MPOrpPaMM KOMITBIOTEPHOTO MOJEIMPOBAHUS U NPOEKTUPOBAHUSA
TEXHOJIOTHYECKUX MPOLIECCOB, TPUOOPOB U CHCTEM;

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

IToxa3zatenu u KPUHTCPUHU OCHUBAHUSA IIPHA 3aLIIUTE 0TYéTAa MO l'[pOI/[3BOIlCTBeHHOI71
Hpe}II[HHJIOMHOﬁ NMPaKTHUKE:

— Ha OIICHKY «OTJIHYHO» (5 6a/7I0B) — 00yJaronuiics MpeACTaBIsIeT OTYET, B KOTOPOM B TTOJTHOM
00BeMe pacKphITO COAECPKAHUE 3aJaHUS; TEKCT U3JIaraeTcs OCe10BaTeNbHO U JIOTUYHO €
MPUMEHEHUEM aKTyaJIbHbIX HOPMATUBHBIX JOKYMEHTOB; B OTYETE JJaHA BCECTOPOHHSIS OLIEHKA
MPAKTUYECKOT0 MaTepuaa; UCIOIb3yeTCsl TBOPUECKUH MOIXO0 K PEHICHHUIO TPOOIEMBIL;
c(hOopMyIHPOBAHBI IKOHOMUYECKH 00OCHOBAHHBIC BBIBOJIBI U MIpeIoKeHUs. OTUeT
COOTBETCTBYET MPEIBSIBIAEMBIM TPEOOBAHHAM K OQOPMIICHHUIO.

— Ha OLIEHKY «X0po1o» (4 6ayia) — o0yJaronuiics mpeacTaBisieT 0OTYeT, B KOTOPOM COZIepIKaHue
PacKpbITO JOCTATOYHO IOJIHO, MaT€pHAJl U3J1araeTcsi C IPUMEHEHUEM aKTyaJIbHBIX HOPMaTUBHBIX
JIOKYMEHTOB, OCHOBHBIE TI0JIO’KEHUS XOPOLIO IPOAaHAIN3UPOBAHBI, UMEIOTCS BBIBOJBI U
HKOHOMHUYECKH 00OCHOBaHHBIE MpeaoxkeHus. OT4yeT B OCHOBHOM COOTBETCTBYET
IpeIbABISIEMBbIM TPEOOBAaHUAM K OQOPMIICHHUIO.

— Ha OIICHKY «yAO0BJIETBOPUTENbHO» (3 Oana) — o0yJaromuiicst mpeacTaBiseT OTYET, B KOTOPOM
CoJIepKaHNe PAaCKPHITHI cl1ab0 U B HEMOJIHOM 00beMe, BBIBOIBI IPaBUIIbHBIE, HO TIPEASIOKEHHS
ABIISIIOTCS HEOOOCHOBaHHBIMHU. MaTepuai u3iaraeTcsi Ha OCHOBE HEIOJIHOTO MEePeUHs
HOPMAaTUBHBIX TOKyMEHTOB. MIMetoTcst HapyleHus B 0(pOpMIIEHUN OTYETa.



— Ha OIICHKY «HEeY/0BJIEeTBOPUTEIbHO» (2 6aiia) — 00yJaroIIuiicss IPeICTaBIIsIET OTYET, B
KOTOPOM COJIEPKaHHUE PACKPBITHI C1A00 U B HEMOJIHOM 00beMe, BBIBOJIBI U TIPETIOKECHHS
SBIISIIOTCSI HEOOOCHOBaHHBIMU. Martepurai n3naraeTcs Ha OCHOBE HETIOJIHOTO MEPeYHs
HOPMAaTHBHBIX TOKYMEHTOB. ViMeroTcs HapymeHus B opopmiieHHH otdera. OTYeT ¢ 3aMeuaHusIMH
BO3Bpalmiaercss oOydJarmeMycsi Ha J0padoTKy.



