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PaBouan nporpamma cocrasnena Ha ociose OI'OC BO - fakanasprar 1o HAnpaBIcHHio
noarotoskn 11.03.04 Drextponuka M HaHoanexkTpoHuka (npuka: MuunoGpuayxu Poccun or
19.09.2017 r. Ne 927)

PaGosan nporpaMMa paccMoTpera ¥ 000peHa Ha 3aceannm xmbenpu DNeRTPONHKH H

MHKPOMICKTPOHHKH
19.01.2022 r. nporokon Ne 5 2/
3as. kalpeapoit _ 7 2y — J1.10. Ycarsii

Pabouas nporpaMma 0100 peHa METOAHUCCKOH xouuccm:n I’Du

26.01.2022 r. nporokon Ne 5
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Pelensent:
anpexrop CLLOOO "TEXHOATT Muskcaunprnr”, kanji.rext
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IIporpamma npaktuku/HUP cocraBnena na ocHoBe ®I'OC BO - OakamaBpuar 1o

HanpasieHnto moarotoBku 11.03.04 DnexkrpoHnka u HaHOZIEKTPOHUKA (MTpuKa3 MUHOOpHAYKH
Poccun ot 19.09.2017 r. Ne 927)

JIner akTyaanzanmu NporpaMmsl

[Iporpamma nepecmMoTpeHa, oocyxkaeHa u ogoopena i peanuzanuu B 2023 - 2024 yuebHOM
rOJly Ha 3aceaHuy Kageapbl DIEKTPOHUKU M MUKPOIIEKTPOHUKU

[IpoTokosm o 20 . Ne

3aB. kadenpoit I[.IOj’caTLH?I

[Iporpamma nepecMoTpeHa, o0cyxaeHa u ojo00peHa 11 peanuzanuu B 2024 - 2025 yue6HOM
TOJy Ha 3acelaHuy KaQeapbl DIEKTPOHUKU M MUKPOAIEKTPOHUKH

[IpoTokomor 20 . Ne

3aB. kadenpoit JI.IOjfcaTmﬁ

[Iporpamma nepecMoTpeHa, 00CykaeHa u o100peHa 1 peanuzanun B 2025 - 2026 yueOGHOM
roJly Ha 3aceaHuu Kaeapbl DIEKTPOHUKU K MUKPOIJICKTPOHHKH

[IpoTtokonm oT 20 . Ne
3aB. kadenpoit J.YO. Ycarsrii

[Iporpamma nepecMoTpeHa, 00CyxaeHa u oo0peHa 1 peanuzanuu B 2026 - 2027 yueOGHOM
roJly Ha 3acelaHuu Kapeapbl DJIEKTPOHUKU U MUKPOAJICKTPOHUKU

[Ipotokom ot 20 r. Ne
3aB. xadenpoit J.YO. Ycarsrii




1 Iean npaktuxku/HAP

Lensimu poOU3BOACTBEHHOM MPEAAUIIIIOMHOM MPAKTUKHU IO HAMPABJIEHUIO TOATOTOBKU
11.03.04 «DneKkTpoHMKa ¥ HAHOAJIEKTPOHUKA, SBISIOTCS COOp M CHCTEeMAaTU3alisl MaTepUAIOB
Ju1s BeinosiHEHHsT BKP Ha oCHOBE 3HaHUU M yMEHHI, MTOJYYEHHBIX B MPOLIECCE TEOPETUUECKOTO
00y4eHHs U C UCTIOJIB30BAHUEM MPUOOPETEHHBIX MPAKTUYECKUX HABBIKOB, A TAKXKE MOYyUCHHS
OTIBITa CAMOCTOSITETILHOM PO (ECCHOHATBHOMN eI TETHHOCTH.

2 3apaun npaktuxku/HUP

3amauaM IPOU3BOJICTBEHHON MPEIIMIUIOMHON NMPAKTUKU SIBISIOTCS M3ydeHHUE U cOOp
MaTepHUasoB 110 CIEAYIOIHUM BOIIPOCaM:

- CTPYKTypHasT OpraHu3alusi ¥ OCHOBHasi IPOU3BOJACTBEHHAs JIEATEIbHOCTh
MPEANPUSITHS, Ha KOTOPOM pacroJiaraercsi 00beKT pa3padoTku no teme BKP;

- OIIMCaHME, OCHOBHBIE TEXHUYECKHE MapaMeTpbl W PEXUMBI TEXHOJIOTHYECKOTO
rpolecca, a Takke MoKa3aTean KauyecTBa BbIITyCKaeMOW MPOTYyKIUY;

- cocraB CcUJIOBOro obOopynoBaHus oObekTa paspaborku BKP, ero texunmueckue
XapaKTEPUCTUKH, PEKUMBbI paOOTHI U MpaBUiIa SKCILUTyaTalluH;

- OIMCaHHUE, COCTaB U TEXHUYECKHE XapaKTEPUCTUKU SJIEKTPOHHOTO OO0OpYIOBaHMS B
COCTaBe CHCTEMbI aBTOMaTH3auu o0bekTa pazpadbotku BKP;

- TIpOBEJeHHE aHalu3a pabOThl CYIIECTBYIOUIEH CHCTEMBl aBTOMATH3alMU C IIEJIBIO
000CHOBaHUS HEOOXOMMOCTH €€ MOIEPHU3ALMHU UJIU BHEIPEHHSI HOBOM CHCTEMBI, TOCTPOECHHOM
Ha 6a3e co-BpEMEHHBIX MUKPOIIPOLIECCOPHBIX CPEICTB;

- TIPOBEJICHUE aHAJIN3a AJTOPUTMOB, PEATH3YIOMMNX (PYHKIIMK aBTOMAaTH3alMA O0BEKTa
paszpabotku BKP;

- BBIOOp KOHTPOJHMPYEMBIX T[apaMETpPOB U HU3MEpPSAEMbIX KOOpJIMHAT OOBEKTa
aBTOMAaTH3alMy, a TaKXe IapaMeTpPOB YIPABISIIONIUX BO3ACHCTBUM Ha WCIOJHUTEIbHbIE
MEXaHU3MBI;

- TpoOBeleHHE aHalu3a MH(QOPMAIMOHHOTO OOEeCHeueHuss MPOrpaMMHUPYEMBbIX
TEXHUYECKUX CPEACTB B COCTaBE CHUCTeMa aBTOMAaTH3alluu, BBIOOpP CTaHIApTOB LU(PPOBBIX
KaHaJIOB CBS3H U CTPYKTYPY TOMOJIOTHH JOKaIbHOM HHPOPMAIITMOHHOH CETH;

- 000CHOBaHME JOCTUTaeMbIX IOKa3aTelled KadyecTBa MNPOAYKLUHH, TEXHHYECKUX H
SKOHOMHYECKUX 3(G(HEKTOB B pe3ylnbTaTe BHEAPEHHs] HOBOM CHUCTEMbl aBTOMATH3AalIUU,
paspabaTeiBaeMOl B pamkax TeMbl BKP.

3ajayaMu MPOU3BOJICTBEHHOW MNPEIIUIUIOMHON NMPAKTUKHU, TAKXKE SBISIETCS OCBOCHUE
CJIEIYIOLIMX MaTE€pPUaOB:

-METOJIMKM TPUMEHEHMSI HCCIENOBATEIIbCKOM M HM3MEPUTEIBbHOM amnmaparypbl Uit
KOHTPOJIS M U3YYEHHUS OTJENIbHBIX XapaKTEPUCTUK MaTepUajIoB, IpUOOPOB U YCTPOUCTB;

-OTJIEJbHBIE MAKEThl IPOrpaMM KOMIBIOTEPHOTO MOJEIUPOBAHUS U IMPOEKTUPOBAHUS
TEXHOJIOTHYECKHX MTPOLIECCOB, IPUOOPOB U CHCTEM;

-IIOPSAJIOK M10JIb30BaHUSA NEePUOAUYECKUMU, pedepaTuBHBIMU u
CHPaBOYHO-UH(OPMALMOHHBIMYU U3/IaHUSMU 10 IPOQUITIO HAPABIEHUS MOATOTOBKH.

3 Mecro npaktuxku/HUP B cTpykType 00pa3oBaTe/ibHOI IPOrpaMMbl

Jns mnpoxoxaenus mnpaktuku/HUP HeoOxomuMbl 3HaHus (YMEHUS, BIAACHUSA),
c(hOpMUPOBAHHBIE B Pe3yNIbTAaTe U3YUCHHUSI JUCIUILTNH/ PAKTUK:

[IporpamMmupoBaHHbIE TEXHUUYECKUE CPEICTBA

[IpoexTHas neATeIbHOCTD

Cpencra nepenaun MHGopMauu

CXeMOTEeXHHUECKUE CPECTBA COMPSKEHUS

MeTo 16l ¥ CpeCTBA JUATHOCTHPOBAHUS

OcHOBBI 00pa0OTKH IKCTIEPUMEHTATBHBIX TAHHBIX

OCHOBBI MPOESKTHUPOBAHUS ITEKTPOHHOM KOMITOHEHTHON 0a3bl



[TIpon3BOACTBEHHBIN MEHEKMEHT

CAIIP ycTpoiicTB NpOMBILIUIEHHOM JIEKTPOHUKHI

TexHOIornuecKue JaT4nKu

DNEKTPOHHBIE IPOMBILUIEHHbIE YCTPOUCTBA

DHepreruyeckas JEKTPOHUKA

Muxkponpoueccopsl

[IpousBoicTBEHHAs — IPOU3BOICTBEHHO-TEXHOJIOIMUECKast

Teopust aBTOMaTHUECKOTO YIIPABJIEHUS

TexHosnornueckoe npeIIpUHUMATEILCTBO

3HaHus (YMEHUs, BIAJICHUS), MOJy4YEHHBIE B IMPOIECCe MPOX0xaeHus mpaxtuku/HP
OyayT HEOOXOIUMBI JJ1 U3yUEHUS TUCITUIUINH/TIPAKTUK:

BrinosiHenue u 3amura BbITYCKHON KBaTU(PUKAMOHHON paboThI

4 Mecrto npoBenenust npakruku/HUP

[IpousBojcTBEHHAs MNpeAJUIUIOMHAs MpPaKTHKa NPOBOJAUTCS Ha 0a3e CTOPOHHUX
opranu3anuil (yupexaeHui, NpeanpuaTuil) Mo npoQuil0 CHEUUATbHOCTH, a TaKXke B
naboparopusix Kadeapsl eKTpoHUKH W MuKpodiekTpoHuku ®I'BOY BO «MITY um.I'.H.
Hocosa».

Crnioco0 nposenenus npaktuku/HUP: ctanmonapuas

[IpaxTuka/HUP ocymiecTisieTcst HempepbIBHO

5 Komnierenunu ody4yaruerocsi, opmupyembie B pe3yJibTaTe IPOX0KIeHUSA
npaktuxku/HUP n niianupyemble pe3yabTaThl 00y4eHHs

B pesynmprate mnpoxoxaeHuss mnpaktuku/HUP oOydarommiics momkeH o0manath
CJIETYIOIMMU KOMIIETCHIIUSIMU:

Kon nanukaropa NHaukaTop AOCTHIKEHUS KOMITETCHITUH

ITK-1 Crioco6en pa3pabaThiBaTh CTPYKTYPHBIC U (YHKITHOHAITBHBIE CXEMBI DJICKTPOHHBIX CHCTEM
Y KOMIUIEKCOB, MPUHIMITHAIBHBIX CXEM YCTPOUCTB C UCIOJB30BAHUEM CPEJCTB KOMIBIOTEPHOTO
MPOEKTUPOBAHMS, MPOBEACHUEM IMPOEKTHBIX PACYETOB U TEXHUKO- HKOHOMHYECKUM
000CHOBaHHMEM MTPUHUMAEMBbIX PEIICHUN

IK-1.1 Pa3pabarbiBaeT SCKHM3HBIH TPOEKT, BKIIOYAIONIUN: BBIOOP CTPYKTYpHOMH
CXEMBI AJIEKTPOHHOTO YCTPOWCTBA WJIM CHCTEMBI ITyTEM COIIOCTABIICHHS
pa3IMYHBIX BAapUAHTOB M WX OICHKH C TOYKU 3PEHUS TEXHUYECKUX U
HSKOHOMHUYECKUX TPEOOBaHUIA; PACCUUTHIBACT BCE HEOOXOIUMBIC ITOKA3aTEIN
CTPYKTYPHOU CXEMBI JICKTPOHHOTO YCTPONCTBA MIIM CUCTEMBI, B TOM YHCJIC

MoKa3zaTelu  KadyecTBa;  BBIOMpaeT U OOOCHOBBIBAET  CXEMBI
BCIIOMOTATENIbHBIX VCTDOUCTB
IK-1.2 [Tpou3BOIUT TEXHMKO-3KOHOMUYECKOE 000CHOBAHUE MPUHSATOTO PEIICHHUS C

pacu€raMu ce0eCTOMMOCTH YCTpOﬁCTBa H CTOUMOCTH €TI0 SKCIUTyaTallhu,
CPaBHHUBACT C aHAJIOTaMH I10 TCXHHUKO-3KOHOMHWYCCKUM XAPAKTCPUCTHKaAM

[IK-2 Cnocoben IMpOBOAUTDH pa60TBI 0 HaJaaKe, HUCHBITAHUIO W CHAA4Y€ B OSKCILTyaTalluRO
OIIBITHBIX 06]38.3I_IOB OJICKTPOHHBIX YCTpOﬁCTB N CUCTEM

[1K-2.1 ITpon3BOAUT MOHTAX, HAJA/IKY U MPEIBAPUTENIbHBIE HUCIIBITAHUS ONBITHOTO
oOpa3na (OmbITHOW MapTHM) SJIEKTPOHHOTO YCTPOWCTBA WM CUCTEMBI B
COOTBETCTBMU C MporpaMMaMd M METOAMKAMHU MCIBITAHUM M Jpyrou
HOPMAaTHUBHO-TEXHUYECKON JTOKYMEHTalMEN

[1K-2.2 AHanmu3upyeT U CUCTEMaTH3UPYeT JAaHHBIE 00 OTKa3zax B padoTe OIMBITHBIX
00pa31oB IEKTPOHHOTO 000PY/I0BaHUS

I1K-3 CnocoGeH mpoBoAuTh pabOThI MO HalaJKe, HACTPOIKE, peryJrupoBKE U HUCHBITAHUIO
AJIEKTPOHHBIX CPEJCTB U 000PYAOBAHUS




[1K-3.1 PazpabaTbiBaeT MEpONPHUATHH IO YIYYIICHHUIO KauecTBa OOCITYyKHUBAHHS
AJIEKTPOHHBIX CPEJICTB M MIEKTPOHHBIX CUCTEM PA3JIMYHOTO HA3HAUYCHHUSI.

[1K-3.2 W3yuaer  pexxumbl pabOTBl W YCIOBHS SKCIUTyaTalldd 3JEKTPOHHOTO
000PYIOBAHUSA

I1K-3.3 KoHnTponupyer napameTpsl HaJIe)KHOCTH pabOThI AEKTPOHHOTO

000PYIOBaHMS, IPOBOJIHUT TECTOBEIC IIPOBEPKU

[IK-4 CmocobeHn TecTtupoBaTh, OOCTYXKHBaTh W OOecCIeYMBaTL OecrepeOOHYI0 padoTy
QJICKTPOHHBIX CPEACTB M JJICKTPOHHBIX CUCTCM Pa3JIMYHOI'O HA3HAYCHU

[IK-4.1 OcyIecTBiieT OpraHu3alyio W TPOBEIACHHE MPO(QHUIAKTHISCKOTO H
TEKYILIEr0 PEMOHTA AJIEKTPOHHOT'O 000pY10BaHUs
[1K-4.2 Pemraer Bonpochl KOHTPOJIS MOJHOTHI M KaYECTBA IIPOBEICHUSI PEMOHTHBIX

pabot

[TK-5 CniocoGen opranu3oBath NPoPUIAKTHYECKYIO PAOOTY IJEKTPOHHOTO 000PYI0BAHUS

[IK-5.1 Pa3pabarbiBaeTr  MepomnpuATHs 1O  IUIAHHPOBAHUIO  MOpAJIKAa U
MOCJIEIOBATEIbHOCTH ~ MPOBEACHUA  NPOPMIAKTUYECKUX  paboT  Ha
DJIEKTPOHHOM 000PYIOBAHUH

IK-5.2 KonTponupyer mOJHOTY W KadecTBO MPOBEAEHUS MPOPUIAKTUUECKUX

paboT Ha IICKTPOHHOM 000PYI0BAHUHT




6. CTpykTypa u conep:xkanue npaktuxku/HUP

Oobmas Tpynoemkocts npaktuku/HUP cocraBnser 3 3auetHwix enuuun; 108 akan.
4acoB, B TOM YHCIIE:

— KOHTakTHas padora — 1,3 akaj. 4acos:

— camocTositenbHas padbota — 106,7 akaz. 4acos;
— B opMe npakTudeckoit noarorosku — 108 akan. gyacos.

Ne
n/n

Paznensr (3tamsl) u cogeprkanue
MPaKTHKA

Cemectp

Bunp! pabot Ha mpakTHKe,
BKJIIOYAs CAMOCTOSITEIIBHYIO PaboTy

KOZ[ KOMIICTCHIIMH

IToaroToBUTEILHBIN dTAI

OOmuil MHCTPYKTaX IO TEXHHKE
6€30I1aCHOCTU Ha NPEANPUITUH.
IIpocnymuBanue BBOJHOT'O
UHCTPYKTa)ka 10 OXpaHe Tpyla B
HoJpa3ieNieHHH.

O3HakoMJIeHHME ¢  IpaBHIaMu
HPOITYCKHOT'O pexumMa u
HEepeMELCHUsT [0  TeppUTOpUH
TPEIIPUSTHS.

IK-1.1, ITK-1.2, I1K-2.1, [1K-2.2,
IK-3.1, I1K-3.2, I1K-3.3, [1K-4.1,
I1K-4.2, I1K-5.1, I1K-5.2

O3HaKOMUTENBHBIN 3TAll MO TeMe
BKP

O3HaKOMJICHUE:

- C TEXHOJOTHYECKUM TPOIECCOM
TPEIPHSATHS, CTPYKTYpOW
MPOU3BOJICTBEHHBIX MOAPA3IeICHUI
U UX B3aUMOCBSI3IMU;

- C aCCOPTHMEHTOM BBIITYCKAaeMOM
HPOIYKINY, OCHOBHBIMH
TEXHUKO-?KOHOMUYECKUMU
MOKa3aTeNs MU paboThI;

- co CTPYKTypoOit
3aHUMAIOIUXCS
pa3paboTKH,
9KCIUTyaTaluH
MPOMBIIITIEHHBIX
MH()OPMAIIMOHHBIX U YIPABISIOIIIX
CPEICTB, HAIIPUMED, CIIYKOBI CBA3H,
ACY TII, KUTIuA u np.;
- C  pemaeMbIMH
CIy)x06aMu
B3aMMOCBSI3BI0  CIYXKO — MEXAY
coboi W  TPOU3BOJACTBEHHBIMH
MOZIpa3IeTICHISIMU.

CITyK0,
BOIPOCAMHU
BHEIPCHHS u

INIEKTPOHHBIX

JAHHBIMH
3a/1a4aMH,

IK-1.1, IK-1.2, TIK-2.1, TIK-2.2,
IK-3.1, IK-3.2, TIK-3.3, T1K-4.1,
IK-4.2, TIK-5.1, TIK-5.2

IIpon3BOACTBEHHEIH ATAIl IO TEME
BKP

Wzyuenwue:

- XapaKTePHCTHK TEXHOIOTHYECKUX
MPOLIECCOB KakK 00BEKTOB
YIIpaBICHUS u HCTOYHHKOB
UH(POPMAITUH;

- KOHCTPYKIMH ¥ TEXHHYECKUX
napameTpoB OCHOBHBIX
MPOW3BOACTBEHHBIX arperaTtoB M
000pyIOBaHUS;

- (hYHKIIMOHAJIBHBIX u
NPUHLUIUAATIBHBIX  DJIEKTPUIECKUE
cXeM 9IEKTPOHHBIX
MPOMBITIITIEHHBIX YCTPOWCTB,
UCIIOTB3YEeMBIX B
MPOU3BOICTBEHHBIX TPOIECCax IS
UX KOHTPOIISL ¥ YIIPaBJICHUS,

- HCTOYHHUKOB MIePBUYHON
nH(popMaIy (IaTINKOB),

IK-1.1, IIK-1.2, TIK-2.1, TIK-2.2,
IK-3.1, IK-3.2, TIK-3.3, [1K-4.1,
IK-4.2, TIK-5.1, TIK-5.2




BTOPHYHBIX ~ HpeoOpasyommx H
TIOKA3bIBAIOIIHUX TIPHOOPOB;

- UCIIOJHUTENbHBIX
(TepMHHAIIHBIX) YCTPOMICTB
(MexaHU3MOB), BKJIIOYast 150:¢
COOCTBEHHBIE CXEMbl U CXEMbl HX
COTIPSDKEHUS ¢ MH(OPMAIMOHHBIMA
U YIOPaBJSIIOUIMMH  3JIEKTPOHHBIMU
YCTpOKICTBaMH.

Oran cbopa JTAHHBIX u
MaTepuanoB o reme BKP

COop cienymomux MaTepuajoB IO
teme BKP:

- CTpPYKTypHas OpraHu3aumus M
OCHOBHas MPOU3BOJICTBEHHAS
JEATENbHOCTh  TPEIIPHUATHS, Ha
KOTOpOM  pacronaraercss OOBeKT
pazpaborku no reme BKP;

- OIUCaHue, OCHOBHBIC
TEXHUYIECKHE napameTpbl u
PEKUMBI TEXHOJIOTUIECKOT0
mporecca, a TakkKe IT0Ka3aTelu
KavecTBa BBIMTyCKaeMOi
NPOAYKLIMK;

- COCTaB CHJIOBOTO O0OpYIOBaHHS
obbekta paspaborku BKP, ero

TEXHUYIECKHE XapaKTePUCTHKH,
POKUMBI  pabOTBl W TpaBHiIa
IKCIUTyaTallnH;

- OIMCAHHE, COCTAB M TCXHHYECCKHUE
XapaKTePUCTUKH JNIEKTPOHHOTO
000pyOBaHUs B COCTaBE CHUCTEMBI
ABTOMAaTH3ALUN 00BeKTa
paspaborku BKP;

- BEIOOD KOHTPOJIHPYEMbBIX
napaMmeTpoB U U3MEPSCMBIX
KOOpJIUHAT o0beKTa
ABTOMATH3ALIMH, a TaKKe
napameTpoB YIPaBJISIOIINX

BO3JCHCTBUI HA HCIOJIHUTEIbHBIE
MEXaHH3MBI.

IK-1.1, TIK-1.2, TIK-2.1, TIK-2.2,
IK-3.1, I1K-3.2, T1K-3.3, [1K-4.1,
IK-4.2, TIK-5.1, T1K-5.2

Oran aHaym3a coOpaHHBIX
MaTepuasoB W Ha4YaJbHOTO
npoektrpoBanus mo teme BKP

IpoBencHue aHamu3a COOPAHHOTO

MaTepuana:
- aHaJIM3 BO3MOXKHBIX MHXCHEPHBIX
peuieHuit 1o MOJIEPHU3ALIUU
3IEKTPOHHBIX MPOMBIIIIIICHHBIX

CPEICTB M CUCTEM aBTOMATH3ALIUH;
- TMpoBelcHUE aHanu3a paboTh
CYIIECTBYIOIEH CHUCTEMBI
ABTOMAaTH3ALIUH c LENBI0
000CHOBaHHMS HEOOXOAUMOCTH €€
MOJIEPHU3AUMH WM  BHEAPEHUS
HOBOW CHICTEMBI, MOCTPOEHHOW Ha
Oaze COBPEMEHHBIX
MHKPOIPOIIECCOPHBIX CPE/ICTB;

- TIPOBEJICHUE aHAIN3a AITOPUTMOB,

peaTu3yoNIMX dyHKIMH
aBTOMAaTU3ALINU o0beKTa
pa3paborku BKP;

- MIPOBEJICHUE aHaJm3a
HHOOPMALOHHOTO  00ECIIeUeHUS
MPOrPaMMHUPYEMBIX  TEXHHYCCKHX
CPEIICTBE B  COCTaBe  CHCTEMa

ABTOMATH3aLMH, BHIOOpP CTAHIAPTOB
IU(PPOBBIX KaHAJIOB

IK-1.1, IIK-1.2, TIK-2.1, TIK-2.2,
IK-3.1, IK-3.2, TIK-3.3, [1K-4.1,
IK-4.2, TIK-5.1, TIK-5.2




CBSI3U U CTPYKTYpPY TOIOJIOTUM
JIOKAJEHOH MH(OPMAIIMOHHON CETH;
- 00OCHOBaHME  JOCTHTAeMBIX
HoKa3aTellel KauecTBa IPOAYKIIUY,
TEXHUYECKUX U 3KOHOMUYECKHUX
3 dEKTOB B pe3ynbTaTe BHEAPCHHUS
HOBOM CHUCTEMBl aBTOMAaTU3allUy,
pa3pabaTbiBaeMOl B paMKax TEMbI
BKP.

OTan  caMOCTOATENBHOH PabOThI
crynenra o reme BKP

[ee}

OcBoceHue JIOTIOJTHUTENBHBIX
MaTepuasoB s BeimonHeHus BKP:
-METOUKHI PUMEHEHUS
UCCIIEI0BATEIBCKON u
U3MEPUTEIBHON ammapaTypbl IS
KOHTPOJIS U U3Yy4EHHs OTIEIbHBIX
XapaKTEePUCTHK MaTepuallos,
puOOPOB U YCTPOKICTB;
-OTIeNbHBIE  IaKeThl  MPOrpaMm
KOMIIbIOTEPHOTO MOJIENUPOBAHUS U
MPOEKTUPOBAHUS TEXHOIOTHYECKHX
IPOLIECCOB, IPUOOPOB U CUCTEM;
-TIOPSIIOK I0JIb30BAHUS
HEePUOIMUECKUMH, pedepaTUBHBIMU
U CIIPaBOYHO-UH(OPMALMOHHBIMHU
U31aHUAMHI o npoduIio
HalpaBJIEHUs TOJTOTOBKH.

IK-1.1, TK-1.2, TIK-2.1, TIK-2.2,
IK-3.1, I1K-3.2, T1K-3.3, [1K-4.1,
IK-4.2, TIK-5.1, TIK-5.2

3aKIIIOYUTENBHBIN dTal

TloaroroBka otuera mo IMpaKTUKE.

IK-1.1, IK-1.2, TIK-2.1, TIK-2.2,
IK-3.1, IK-3.2, TIK-3.3, T1K-4.1,
IK-4.2, TIK-5.1, TIK-5.2




7 OueHo4Hble CpeACTBAa ISl NPOBeJeHHs] TPOMEXKYTOYHOH aTTecTaluM IO
npaktuxke/ HUP
[IpencraBnensl B npuiioxkenuu 1.

8 YueOHO-MeTOAMUeCKOe U MH(popMannoHHoe obecnieyeHue npakTuku/HUP

a) OcHoBHas JMTEpaTypa:

1. HoBukos, 1O. H. [loaroroBka u 3amuTa MarucTepCKUX AUCCEPTALMNA U OaKaIaBpCKUX
pabor : yueOHO-MeTomumyeckoe mocobobme / FO. H. HoBukoB. — 2-¢ wu3m., crep. —
Cankrt-IlerepOypr : Jlanb, 2015. — 32 c. — ISBN 978-5-8114-1449-9. — TekcT : 37I€KTPOHHBIH
// JlaH®b : 3NEKTPOHHO-OMOIMOTEUHAsI CUCTEMA.

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

2. ConoBbeB, H. A. BrimyckHast kBanu¢ukannonHas padota 6akanaBpa. MeTtoauueckue
ykazanusi : yueOnoe mocobue / H. A. ConosweB, T. B. Bonkoa, JI. A. FOpkeBckas. —
Cankrt-IlerepOypr : Jlans, 2019. — 68 c. — ISBN 978-5-8114-3337-7. — TekcT : 2JIeKTPOHHBIH
// JIaHb : 2NEeKTPOHHO-OMOIMOTEYHAsI CUCTEMA.

Pesxxum nmocryma: https://e.lanbook.com/book/113939

0) JonosiHuTe/IbHAS JINTEPATYpA:

1. 3axaxatHoB, B. I'. Texaudeckue cpeacTBa aBTOMaTH3aIuu : yueOHOe mocooue / B.
I'. 3axaxatHoB, B. M. Ilonos, B. A. Aponskuna. — Cankrt-IletepOypr : Jlans, 2020. — 144 c. —
ISBN 978-5-8114-4111-2. — TekcT : d7eKTpOHHBIA // JlaHb : 2JEKTPOHHO - OMOTMOTEYHAs
cucTema.

Pesxxum mocryma: https://e.lanbook.com/book/130159

2. CmupHoB, FO. A. TexHuueckne cpeacTBa aBTOMATHU3AIlMU U YIpaBICHUS : yueOHOE
nocobue / FO. A. CmupHOB. — 2-¢ u3a., crep. — Cankr-IletepOypr : Jlans, 2018. — 456 c. —
ISBN 978-5-8114-2376-7. — Tekct : anekTpoHHbIH // JIaHb : 2JEKTPOHHO- OMOIMOTEYHAS
cucTema.

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

3. Ab6pocumos, JI. U. bazucHple METOIBI MPOCKTHUPOBAHMUSA W aHainu3a cereid DBM :
yaebHoe nocodue / JI. 1. A6pocumoB. — Cankr-IlerepOypr : Jlanp, 2018. — 212 c. — ISBN
978-5-8114-3538-8. — Tekct : anekTpoHHbIH // JIaHb : 37€KTPOHHO-OMOIMOTEUHAsI CUCTEMA.

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

4. bepeskuH, E. @. HagexHOCTh U TEXHUYECKas IMAaTHOCTHKA CHCTEM : y4eOHOE Ioco0ue
/ E. @. bepeskun. — Cankr-IlerepOypr : Jlanp, 2019. — 260 c. — ISBN 978-5- 8114-3375-9. —
Tekct : a1eKTpoHHBINH // JIaHb : AIEKTPOHHO-OMOIMOTEYHAS CHCTEMA.

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

5. My3unos, X. H. IIporpaMMHO-TEXHUYECKHE KOMIUIEKCHI aBTOMAaTU3UPOBAHHBIX
cucTeM yrpasiieHus : yueoHoe nocodue / X. H. My3unos. — Cankr- IlerepOypr : Jlans, 2018. —
164 c. — ISBN 978-5-8114-3133-5. — TekcT : 371eKkTpoHHBIH // JlaHp : 3JIEKTPOHHO
-OubnmoTeyHas cucrema.

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

6. KouykoBa O.A., Ycaras T.B., Ycarsiii [I.}O. DnekTpoTeXHUUECKNE YEPTEKU U CXEMBI:

yuebHoe mocobue / O. A. Kouykosa., T.B. Ycaras, [[.}O. Ycareiil. - Marautoropck: U3n-Bo
Maruuroropck. roc. TexH. yu-ta um. I'. . HocoBa, 2016. - 68 c.

B) Meroanueckue yKa3aHus:



1. EBnmoxumoB C.A. IIporpammupyemble TEXHMUYECKHUE CpPEJICTBA B CHCTEMax
aBTOMATH3allMd  IPOMBIIIJICHHBIX  00bekToB.  OCHOBBI  ammapaTHOrO  MOCTPOCHUS
TEJIEMETPUUECKON CHUCTEMbl HM3MEPEHHUs YIPYIMX MOMEHTOB B JIMHUSAX IJIABHBIX IPUBOJIOB
TOJICTOJIMCTOBOTO TpokatHoro crana. [Tekcr]: yuebHoe mocobue /B.P. Xpammmu. —
Marnuroropck: M3n-so Marauroropck. roc. Texs. yH-ta uM. .. Hocoga, 2018.-86 c.

2. JlykpsinoB C.M. Mamunnbie s13p1kH. OCHOBBI MUKPOTPOLIECCOPHOM TeXHUKH. [ Tekcr]:
yaebHoe no-cobue / C.1. Jlykpsinos, [1.B. llIBumuenxko, E.C. Cycnumpi, P.C. [TummHorpaes, H.B.
HIBuguenko, C.C. KpacunbHukoB. — Marauroropck: M3a-Bo Marautoropck. roc. TeXH. yH-Ta
uM. I'.11. Hocosa, 2016. — 130 c.

3. JlykesinoB, C.U. KypcoBoe nmpoeKkTHupoBaHHE IO TUCHUILTHHAM «MalluHHbBIE SI3BbIKU
IporpaMMUpo-BaHus» U «OCHOBBI MHKpPOIIPOLIECCOPHON TeXHUKU» [TeKkcT|: meroauueckue
ykazanusa / C.M. Jlykes-voB, E.C. Cycnuubin, [[.B. IlIBuauenko, P.C. Ilumnorpaes. —
Maruuroropck: U3zn-so MI'TY um. I'"'11. Hocosa, 2011. — 55 c.

r) [Iporpammuoe o6ecneuenue u UnTepHeT-pecypceb:

IIporpamMHoe oGecnieyeHue

Haumenosanue 110 Ne noroBopa Cpok neicTBUS JTULIEH3UN
MS Office 2007 Ne 135 ot 17.09.2007 0EeCCPOYHO
7Zip ¢B0001HO pacapoctpauseMmoe 110 0eccpovHO
NI MultiSim K-68-08 o1 29.05.2008 0eCCPOYHO
NI Developer Suite |K-118-08 ot 20.10.2008 0eCCPOYHO
Borland Turbo C++[Ne112301 o 23.11.2005 0ECCPOUHO
Borland Turbo Nel112301 ot 23.11.2005 0eCCPOYHO
MS Visual Studio [cBoGoaHO pactpocrpansemoe 110 0eCCPOYHO
Adobe Reader ¢B0001HO pacipocrpanseMoe [10 0ECCPOUHO

IIpodeccuonanbHblie 6a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
Hassanue xypca CcrlIKa
HanunonansHasg nadopManonHo-anatutnyeckas cucrtemalURL:
ITouckoBas cucrema Axanemus Google (Google Scholar) [URL: https://scholar.google.ru/
DnekrpoHHble pecypcehl Ombamorekn MI'TY wmm. T'.M.|https://magtu.informsystema.r
MexnayHaponHas pedeparuBHas W mojHoTekcroBas|http://scopus.com
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JIaGopaTopust MEKPOTIPOLIECCOPHBIX CUCTEM:

1. MyneTuMenuiiHble CpEICTBa XpaHEHWs, Tepelaud M IPeACTaBJICHUS y4eOHOI
uHpOpMaLuu.

2. Crneunanu3upoBaHHble yuyeOHbIE CTEH/BI (Y4€OHBIH MUKPOMPOIIECCOPHBIA KOMIUIEKT
cepun K580).

3. YHUBepcanbHbIe H3MEPUTEIbHBIE TPHOOPHI.

4. Ocmmmnorpad.

5. llemoncTpanuonusie miakatel «Cucrema komang MIT KPS80BMS0A».

JlabopaTtopuss MarepuaioB OJIEKTPOHHOW TEXHHUKH M METOJOB MaTeMaTHYECKOTO
MO/ICIIUPOBAHMUSL:

1. JTaboparopusie ctenas ELVIS _S12C128.

2. IlepcoHasIbHBIE KOMITBIOTEPHI.

JlaGopatopus mpeoOpazoBaTENBbHON TEXHUKHM W TMPOTPAMMHUPOBAHHBIX TEXHUYECKHX
cpenctB Ne360:

1.JJaBopaTopHble CTEH/IbI C KOMIJIEKTOM J1a00paTOPHBIX padoT:

-IIpeoOpazoBarensHas Texauka [1T-2.

-ABTOHOMHBIE peoOpa3zoBaTEIIH.

2. Yueonsie cterbl «[IJIK OMRON», Brirogaroniue B cedst MOHOOJIOK ¢ KOHTPOJUIEPOM
U CEHCOPHBIM MOHHTOPOM, a Takke HOYTOYK CO CIEIHATU3UPOBAHHBIM IPOTPAMMHBIM
o0ecrieyeHreM 1 BUPTYAITbHBIMU 00bEKTaMH aBTOMATH3AIIHH.

3. JlabopaTopHbIi cTeH T Ha 0a3e KoMILIeKTa yueoHoro o6opynoBanus "TIJIK-Siemens”

(12 BupTyanpHBIX OOBEKTOB aBTOMATH3AIMH) CTEHJ BKIOYAeT B ceOs MOHOOJIOK C
KOHTPOJUIEPOM U HaOOpoM (PH3HUECKUX UMUTATOPOB pa3iINuHbl OOBEKTOB YIPABJICHHUS, a TAKXKE
HOYTOYK CO CHEIHATM3UPOBAHHBIM IMpOrpaMMHBIM obOecrieuenrneM STEP 7 u BUpTyalbHBIMU
00BeKTaMu aBTOMaTHU3aI1H.

4. JTabopatopHbIii cTEH T HA Oa3e KoMILIeKTa yaeOHoro 06opynoBanus «I1JIK-Siemens+»

(12 BupTyanbHBIX OOBEKTOB ABTOMATH3AI[MH) CTEHJ BKJIIOYAET B CeOS MOHOOIOK C
KOHTPOJUIEPOM M CEHCOPHBIM MOHUTOPOM, a TakXke HOYTOyK €O CHelUaIN3UPOBAHHBIM
nporpaMMHbIM oOecniedeHremM STEP 7 u BupTyansHbIMU 00bEKTaMU aBTOMATH3AIIHH.

5. JlabopatopHbIit MOaYNh "JlaTUMKK TEXHOJIOrHYeCKOM nHpopmarun'.

6. JlaGoparopuplii cTeHn Ha 0aze KoMILIeKTa ydeOHOro oOopymoBanms «CpencTBa
aBToMaTu3aiuu 1 ynpasiaenus CAY-MAKC-Siemens-HK».

JlaGoparopus CXeMOTEXHHUKHU:

- 10 ynuBepcanbHbIX JabopaTopHbIX cTeHa0B 87J1-01;

- MYJABTUMETPBI, OCHUILIOTpadBbI.

Criennanu3upoBaHHBIN KOMIBIOTEPHBIN KI1ACC!

IIsTe KOMIUIEKTOB OTHaMouHbIX iaT Triscend TE512S32 ¢ 6nokamu nuranus + 5 B 0,5
A, 5 xomnsiorepoB ¢ O3V e menee 512 Mb, HY reneparop, AByXxkaHalbHBIN ocuusuiorpad c
pazBepTkoii He MeHee 0,2 MKC, H3MEpHUTENb YaCTOTHBIX XapakTepucTuk. I[Iporpammuoe
obecnieuenne Triscend FastChip, mporpammer s pacuera ko3dpdunuentoB puaprpoB KUX u
BUX.



IIpuaoxenne 1

OHeHO‘leIe cpeacrea Jid MpoBEACHUSA l'[pOMe)KyTO‘IHOﬁ aTTeCTalnmu 1o

MPOU3BOJACTBECHHOM NMPEIIMIIJIOMHON NMPAKTHKE
[TIpoMexxkyTouHast aTTecTalys N0 MPOU3BOJCTBEHHON NPEAJAUIUIOMHON MPAKTUKE UMEET

LECJIBIO OMMPCACIINTE YPOBCHD C06paHHOFO Ha INPaKTUKEC MaTCpurajia U CTCIICHb TOTOBHOCTU

oOyyJaromerocst K caMmoctosiTenbHoMy BoimostHeHH0 BKP. TIpoMexyTounas aTTecTarius

IIPOBOJUTHCS B JOPME 3aU€Ta C OLIEHKOM. 3a4eT ¢ OLIEHKOM BBhICTaBIIsETCS 00yJaroleMycs 3a

IMOATOTOBKY U 3alIMTY OTUCTA I10 ITPAKTUKE.

l'lpOMe)KyTO‘IHOﬁ arTrecranmm.

HJIaHI/IpyeMLIe pe3yJabTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CPEACTBA JJIA IPOBCACHUSA

Kon
WHJIMKATOP
a

Nuaukatop A0OCTUKEHUS
KOMITIETEHIIUH

OrneHouHbIE CpencTBa

I1K-1: CiocoOeH pa3pabaTbiBaTh CTPYKTYpPHBIE U (DYHKIIMOHAJIBHBIE CXEMBI JIEKTPOHHBIX CUCTEM U
KOMIIJIEKCOB, MPUHIUIHUAIBHBIX CXEM YCTPOUCTB C UCMOIb30BAaHUEM CPEICTB KOMIIBIOTEPHOIO

MIPOEKTUPOBAHMSI, TPOBEICHUEM MPOEKTHBIX PACUETOB U TEXHUKO- 3KOHOMHUYECKUM 000CHOBaHUEM
MIPUHUMAEMBIX pEIICHUN

TIK-1.1:

Pa3zpabatpiBaeT S3CKU3HBIN
MIPOEKT, BKIIFOYAFOIINI:
BBIOOP CTPYKTYpHOM
CXEMBI 3JIEKTPOHHOTO
YCTPOMCTBA WJIM CUCTEMBI
MyTeM CONOCTaBIICHUS
Pa3IUYHBIX BAPUAHTOB U
WX OLIEHKU C TOUKHU
3peHusi TEXHUYECKUX U
SKOHOMMYECKUX
TpeOOBaHUM;
paccuuTHIBAET BCE
HE00X0IUMBIE
MOKa3aTeau CTPYKTYPHOU
CXEMBI 3JIEKTPOHHOTO
YCTPOMCTBA WU
CUCTEMBI, B TOM YHCIIE
MOKa3aTeu KauecTBa;
BBIOHpACT 1
000CHOBBIBAET CXEMBI
BCIIOMOTATENbHBIX
YCTPOUCTB.

IlepedyeHb TeopeTHYECKUX BOMPOCOB K 3a4€Ty:

1. OmnpenmeneHne ©W CTPYKTypHas CXeMa aBTOMAaTHYCCKOM
cucremsl ynpasieHus (ACY).

2. Tonstne mnepemarouHoi (yHKMU. Buasl mnepemnaToyHbIX
(OYHKIHH.

3. IIpaBuia mpeodpazoBanme CTPYKTYPHBIX cxeM ACY.

4. TloHATHE CTAaTUYECKUX M ACTaTUUYECKUX 3BEHBEB CHUCTEMBI
ACY.

5. TloHsATHE cTaTUYECKUX M AacCTaTHUUYECKUX aBTOMATUYECKUX
CHCTEM YIIPaBJICHUS.

6. ITonsTHE BpEMEHHBIX XapaKTepUCTHK 3BeHbEB B cucteM ACY.
Ilepexonnas xapaKkTepuCTUKA.

7. TloHsITHE YaCTOTHBIX XapaKTEPUCTHUK 3BEHBHEB M CUCTEM. Buibl
YaCTOTHBIX XapaKTEPUCTHUK.

8. Meron torapuMUIeCKrX YaCTOTHBIX XapaKTEPHUCTHK.

9. Ilepenmatounas ¢QyHKIUS, MEpEXOAHAS XapaKTEPHCTHKA,
JIAYX n JI®UX 0CHOBHBEIX BUAOB 3BEHEEB.

10. Ilepematounass GyHKOWS, TepexXomHas XapaKTEPHCTHKA,
JIAUX u JIoUxX muddepeHaTopa, [MU-perymsropa,
I[N -perynaropa.

11. Ilonsitue ycroiiunoctu CAP.

12. IToka3zaTenu KauecTBa peryaupoBaHUsL.

13. Ouenka kauyectBa peryaupoBanus no JIOUX pa3oMkHyTOI
CHCTEMBI.

14. OOmue NpUHLMIBI CHHTE3a CHCTEM C I10CIENOBATEIbHOM
KOPPEKLHUeH MpH NOAYNHEHHOM PeryIMpOBaHUH MTAPaMETPOB.

15. [loHsiTHE MOAYABHOTO U CUMMETPUYHOTO ONTUMYMA.

16. CtpykrypHas cxema cuctemsl TII-/] (B Buze nepeqaTouHbIx
hyHKITHI).

17. Omnpenenenue neperaTouHbIX GYHKIUI PETYISITOPOB TOKA U
CKOpPOCTH B IBYXKOHTYPHOI CHCTEME.

18. OrpaHnueHne TOKa U TPOM3BOIHON CKOPOCTH.

19. llpuHumMnuanpHas cxemMa W BPEMEHHAs XapaKTEepUCTHKa
3a/1aTYMKa HHTEHCUBHOCTH.

20. MexaHnuecKde XapaKTEPUCTUKU IBUTaTelsl MOCTOSHHOIO
TOKa M aCHHXPOHHOIO ABUTATENIS.

21. MexaHn4ecKue XapakTEPUCTHKH JIBUraTensl MOCTOSHHOIO




Kon
WH]JIUKATOP
a

I/IH)II/IKaTop JOCTHIKCHUA
KOMIICTCHIIMH

O1ieHOYHBIS cpeacTaa

TOKa HE3aBHCHUMOI'0 BO30YK/IEHHS B PEKUMaX TOPMOKEHHSL.

22. MexaHH4YeCKH e XapaKTepUCTUKN aCHHXPOHHOTO IBUTATEIS B
PEKUMaxX TOPMOKEHUSI.

23. OCcHOBHBIE TIOKA3aTENH U CIIOCOOBI PEryITHPOBAHUS CKOPOCTH
JBUTATENS TIOCTOSTHHOT'O TOKa HE3aBUCHUMOTr0 BO30YKICHUSI.
24. YacToTHOE peryInpoBaHNE ACHHXPOHHBIX AJIEKTPONPHUBOIOB.

T1K-1.2:

[IpounsBoaut
TE€XHUKO-3KOHOMHYECKOE
000CHOBaHME MPUHSITOTO
pelIeHus ¢ pacueTaMu
cebecToMMOCTH
YCTPOMCTBA U CTOUMOCTH
€ro IKCIUTyaTallly;
CPaBHHMBAET C aHAJIOTaMH
o
TEXHUKO-IKOHOMUYECKU
M XapaKTepPHCTUKAM.

IIpnMepHbIe NpakTHYeCKHeE 3aIaHUS 1JI4 3a4éTa:

1. IlocrosHHass  BpeMEHHM  THUPUCTOPHOTO  IMpPeoOpa3zoBaTEINs

T,=0,01 ¢ ; nepemarounsiii kodd¢uimeHT mpeodpasoBaTens IO
ynpapisitoiemy Boszneiicteuio K, =70 . TlocTosHHas aBUraTens mpu
HOMHHAJIBHOM MarHuTHOM mo0ToKe C, = 4,078 Bc . DxBuBaneHTHOE
conporusienue sikopHoit nenu R, =0,056 Owm. DnexkrpomaraurtHas
T,=0123 ¢

T,=0,23 c . Onpenenuts mnepesaTOUHyO

ITOCTOsIHHAs BpEMCHU 9HCKTp OMECXaHHUYCCKas1

IMOCTOsAHHAasA BPEMCHU

(DYHKITHIO Pa30MKHYTOW CHCTEMBI DJIEKTPOIIPUBO/A 10 YITPABJISIOIIEMY
BO3/ICHCTBHUIO (BO3MYIIAIOIIEE BO3ACHCTBHE MPUHSTH PABHBIM HYITIO).

1.(P)
. e (P)
i (p) |

o (p)

u,(p| k
—_ -

1/R,
1+T,p

e (p)
-

=
°
ol

€, (P)

2. PaccuntaTh niepenaTouHyI0 (PyHKIIMIO ABUTATENS TOCTOSHHOTO TOKA

HE3aBUCUMOTO  BO3OYKIEHHWs, CTPYKTYpHas CXeMa  KOTOPOIro
nNpuBeIEeHa Ha  PUCYHKE, [0  YIPABJIAIOLIEMY  BO3JIEHCTBUIO
w . N .

W, (p) = «(p) (1.(p) = 0). o HaiinenHol nepenatouHoi GyHKIMH

U(p)
ONpPENENNTh CTAaTU3M (acTaTH3M) CHCTeMBI. I1OCTOSHHAs IBUraTess
c=32 Bc DKBHUBAJIEHTHOE CONPOTHBICHUE SKOPHOM  IIE€HH
R,=0,023 Owm. DOnekrpomMarHuTHas MOCTOSHHAS  BPEMEHH
T,=018 c DIleKTpOMEXaHUYeCKass  IMOCTOSHHAas ~ BPEMEHH
T,=035c.
Ic(p)
u(p) 1R, |i(p) R, |@(P) 1 o(p)
— > =
1+T,p cT,p p

e, (P

3. Paccuurath nepeaaTouHyro (I)YHKI_II/IIO JABHUTIAaTCIIA ITOCTOSAHHOI'O TOKA

HE3aBUCUMOI'O0  BO3OYXKIIEHHS, CTPYKTypHass cxema KOTOpOro
NpUBEICHA Ha pPHUCYHKE, IO BO3MYILAIOIIEMY BO3AECUCTBUIO
@ o o o
W (p) = (p) (U (p) =0). o naiinennoii nepenaTounoii GpyHKIHN

1.(p)

OIPENEeNUTh CTAaTU3M (acTaTu3M) CUCTeMBL. [loCTOsSHHAs JBUTATEINS
c=32 Bc OKBUBAJICHTHOE CONPOTHUBJIICHUE SKOPHOM IIemu




Kon
WH]JIUKATOP
a

I/IH)II/IKaTop JOCTHIKCHUA
KOMIICTCHIIMH

O1ieHOYHBIS cpeacTaa

R,=0,023 Owm. OmnexrpomMarHuTHasi [OCTOSHHAsT  BPEMEHH
T,=018 c DJIEeKTPOMEXaHUYeCKasi  IIOCTOSIHHAsE ~ BPEMEHH
T,=035c.
. (P) R op)| 1 o(p)
T, "l P
. c
i (p) «P
1R .
1+T,p
4. Omnpenenuth mapamerpsl  xemaemoirt JIAUX jmna CAP,
oOecrieunBaroIMe  CIEAYIOIIME [OKa3aTeld  KauyecTBa:  BPEMs
perymuposanus  t, =05 C ; mnepeperynmuposanue o =30 % |,

koo duienT ycunenus pazomkaytoi cucrembl K =100.
[puGMKeHHbIE 3aBUCUMOCTH JUISl ONpEIeTIeHus, Kodpduimenta

p wu zamaca no ammmryze L, no  nomycrumomy
HEPEPErYIUPOBAHUIO O
40
5 / 301\
3 25\
/
25 N\
N / 20 AN
15 v 15 N
1 ~ 10
5
05 - ; p

0 20 40 % 0 20 40 %

5. Hcnomezys JIAUX paszomkayTtoit CAP u mnpuGmmkeHHBIC

3aBHCHMOCTH JUIS OIPEENICHNUS IOMYCTUMOTO epeperyIupoBaHus O
, koopduumenta S wu 3zamaca no ammwmryme L, TpeGyercs

MPUOTIDKEHHO OIpEeNeNnuTh KO3I(PQPUIUEHT YCUJICHUS Pa30MKHYTOH

CUCTEMBI, BpEMs PEryIHpPOBAHHUS U NIEPEPErYIUPOBAHHUE.
A L(U)
601—x
401
20Igk
201 L
v 10 100 1000 v
0,1 1 q ' ' g
—20+ &
— 40
— 60 i
— 80
-100
40
5 7 30
3 \
/ 25
25 N
5 / 20 N
15 pd 15 =
1 10
0.5 roi z s
0 20 40 % 0 20 40 %
6. Ilo zagammeiv JIAUX  HeckoppektupoBanHoit L. u
CKOPPEKTUPOBAHHOM L. ACP IIOCTPOUTH JTAUX

0CIIEI0BATEIBHOrO KOPPEKTHpPYOLIero 3BeHa L u ompenenuts ero
MepefaToYHy0 PyHKIHMIO.




Kon
WH]JIUKATOP
a

I/IH)II/IKaTop JOCTHIKCHUA
KOMIICTCHIIMH

O1ieHOYHBIS cpeacTaa

L(v

80 (v)

60 [

40

20 T

0
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IIpumepHble 3ananua 00bekTa BKP 115 3amuTel oT4éTa nmo
NnpaKTHKe:

1. ABTOMaTH3UPOBAHHBIN JIEKTPOIPUBOI MOCTOBOIO KpaHa

2. ABTOMaTH3HPOBAHHBIN DJIEKTPOIIPHBOJI ACCAKUPCKOTO TU(TA

3. ABTOMAaTH3UPOBAHHBIN NEKTPOIPUBOJ] IAXTHOM (CKUTIOBOM MITH
KJIETHEBOH ) TIOAbEMHON MAITHHBI

4. ABTOMaTH3MPOBAHHBII 3JEKTPONPUBO]] MAIIMH HETTPEPHIBHOTO
TpaHcIopra

5. ABTOMaTHU3MPOBAHHBIN AJIEKTPOIPUBOJ OTHOKOBIIIOBOTO
JKCKaBaTopa

6. ABTOMaTH3UPOBAHHBIN AJIEKTPOIPUBO] BEHTUIISITOPHON YCTAaHOBKU
7. ABTOMAaTH3UPOBAHHEIH JIEKTPOIIPHUBO HACOCHOW YCTaHOBKU

8. ABTOMaTH3UPOBAHHBIN 3JIEKTPOIPUBOJ] KOMIIPECCOPHOMN CTAHIUU
9. ABTOMaTU3UPOBaHHBIN 3JIEKTPOIPUBOJL METAIIIOPEXKYILETO CTaHKa

[TIK-2 CrniocoGeH npoBoauTh pabOTHI 10 HATAKE, UCTIBITAHUIO M CJIa4Ye B AKCILTyaTAIMIO OTIBITHBIX
00pa3IoB IEKTPOHHBIX YCTPOUCTB U CUCTEM

IIK-2.1 [IpOM3BOAUT MOHTAK, 3HaHue 00BEKTOB MPEAUIUIOMHON TTPAKTUKH:
HaIaIKy 1 - XapaKTePUCTHK TEXHOJIOTMYECKHUX MPOIECCOB KaK OOBEKTOB
peaBapuTeIbHbIC YIipaBJICHHUA U HCTOYHHUKOB I/IH(l)OpMaI_II/II/I;
WCIBITAHNS OTBITHOIO - KOHCTPYKUMH U TEXHHYECKHUX [apaMeTpoB OCHOBHBIX
06pa3ia (OMbITHOM MIPOU3BOJICTBEHHBIX arperaToB U 000pyI0BaHUS;
napTun) SMeKTpoHHoro |- QYHKUMOHAIBHBIX M NPUHUMINAIBHBIX JJICKTPHYCCKUE CXeM
YCTPOICTBA MM CHCTEMBI | 2VICKTPOHHBIX IIPOMBILIICHHbIX yCTPOWCTB, HCIOJIB3YyeMbIX B
B COOTBETCTBUU C MIPOU3BOJICTBEHHBIX MTPOLIECCaX ISl KX KOHTPOJISI U YIIPaBICHUS;
HporpaMMaMu U - ICTOYHUKOB TIEPBUYHOM HH(DOPMAITUH (IaTYNKOB),
METOIMKAMH UCTIBITAHUH | - BTOPHUYHBIX IIPEOOPA3YIOIINX U MOKA3BIBAIOIINX
U Ipyrou nprOOpOB;
HOPMATUBHO-TEXHMYECKO | - HCIOIHUTENBHBIX (TEPMUHAILHBIX) YCTPOHCTB (MEXaHU3MOB),
1 TOKyMEHTaIuen BKITIIOYAsi UX COOCTBEHHBIE CXEMBI M CXEMBI UX COTIPSIKEHUS C
UH(GOPMAITMOHHBIMU U YIIPABJISIFOIIMMHE JIEKTPOHHBIMU
YCTPOMCTBaMHU.
[K-2.2 OreHOUYHBIE BOIIPOCHI IO OCBOEHHIO MaTepranoB TeMbl BKP:

Ananusupyer u
CHCTEeMAaTH3UPYeT
JaHHbIE 00 OTKa3axX B
paboTe OMBITHBIX
00pa31oB IEKTPOHHOTO
00opynoBaHUS

- CTPYKTYpHasi OpraHu3alus M OCHOBHAs MPOU3BOJCTBEHHAs
NeATeNbHOCTb MPEANPUATHS, HA KOTOPOM pacIoiaraeTcst 00beKT
paspabotku o Teme BKP;

- OIKCaHHE, OCHOBHBIE TEXHUYECKHE IMapaMeTpbl U PEKHMbI
TEXHOJIOTHYECKOro Ipolecca, a TaKkKe IMOKa3aTelnu KayecTBa
BBIITYCKaeMOH MPOAYKIIIH;

- COCTaB CUJIOBOro 0bopyaoBaHus o0bekTa pazpadbotku BKP, ero




KOH I/IH)II/IKaTop JOCTHIKCHUA
HUHOAUKATOP KOMIICTCHIIMH
a

O1ieHOYHBIS cpeacTaa

TEXHUYECKUE XapaKTEPUCTUKH, PEKHUMbI PaOOThl M TpaBUIIA
JKCIUTyaTallluy;

- OINIMCaHWe, COCTaB M TEXHUYECKUE  XapaKTEPUCTHKU
IEKTPOHHOTO  O0OpyAOBaHUS B COCTaBe  CHCTEMBI
aBTOMaTHu3aluu oobekra pazpadorku BKP;

- BBIOOP KOHTPOJIUPYEMBIX TAPaMETPOB U U3MEPSIEMBIX
KOOpJMHAT 00bEKTa aBTOMAaTU3alllH, a TAK)KE IapaMeTPOB
YIPaBJISIOUIMX BO3EHCTBUI HAa UCIIOTHUTEIbHBIE MEXaHU3MBI.

[IpuMepsl 3a1aHuil IO TEXHUKO-KOHOMHUYECKOMY
000CHOBAaHMIO MPUHATOTO PEIICHHUS:

1. Ha ocHOBaHuu aHain3a JaHHBIX 110 BBIOpAHHOMY BaMu
CKBO3HOMY IIPOEKTY pacCUUTAWTE MOKA3aTeNN SKOHOMUYECKOMN
3¢ (deKTUBHOCTU U 000CHYIWTE HHBECTUILIOHHYIO
IPUBJIEKATEIBHOCTD pealn3allii BaIIero MPOeKTa.

2. O6ocHyITE OCHOBHBIE MUHYCHI ITPH UCIIOJIb30BaHUU JIMHEHHON
MOJIC]IM MHHOBAIIMM, OCHOBAaHHOM Ha TUIIOTE3¢
«TE€XHOJIOTUYECKOTO TOTYKa» («OT HAYKU — K PBIHKY»).

3. Onpenenute OCHOBHBIE PUCKH JJISI BALIETO MPOEKTa U METOIbI
MPOTUBOAECUCTBUS UM. Vcrionb3ylTe TuarpaMmy KapTbl pUCKOB.

[TK-3 CriocoGeH mpoBouTh pabOTHI 1O HATAAKE, HACTPONKE, PETYIMPOBKE M UCIIBITAHUIO DJIEKTPOHHBIX

CPEICTB M 000pYIOBaHUS

1IK-3.1 Pa3pabareiBaer
MEPOTNPUITHH TTIO
yIy4IIEHUIO KauecTBa
00CITy>)KMBaHUS
AIIEKTPOHHBIX CPEICTB U
AIIEKTPOHHBIX CUCTEM

PA3JIMIHOI0O Ha3HAYCHHA.

Ilepeuenb BOIIPOCOB HaJAJIKE SJIEKTPOHHBIX YCTPONCTB:
YcrpoiicTBO BXOAHBIX KackagoB Mukpocxem TTJI

Y CTpoiicTBO BHIXOIHBIX KackaioB MukpocxeM TTJI
YerpolicTBO BXOTHBIX KackanoB MukpocxemM KMOII
YerpolicTBO BEIXOAHBIX KackamoB MukpocxemM KMOIT

. Cxema cormacoBanus BeIxogaoro kackaga TTJI ¢ BXogHbIM
kackagom KMOII

vk wnN e

6. Cxema coriacoBanus BeixoaHoro kackaza KMOII ¢ BxogHeIM
kackagom TTJI

7. HarpyzouHast ciocoGHOCTb MUKPOCXEM.

8. Cxema cornacoanust MukpocxeMm TTJI ¢ paznuuHbiM
MUTAIOLUM HalpsLKEHUEM

9. Cxema cornacoanust MukpocxeM KMOII ¢ paznuyabiM
MUTAIOLUM HalpsHDKEHUEM

10. CxeMa JByHANPaBIECHHOIO COrNIACOBAHMSI MUKPOCXEM C
Pa3IMYHBIM MUTAOIINUM HAIPSKEHUEM.

11. [oBbImienne Harpy3o4Hoii cnocodHoctn Mukpocxem KMOIL
12. CxeMbl NOAKIOYEHHS] CBETOANOA0B K MuKpocxemam TTJL.
13. CxeMbl OJKIIIOYEHHUS CBETOIMOAOB K MUKPOCXEMaM
KMOIL

14. CxeMbl OJKIIIOYEHUSI KHOIOK THUIIA «CYXOW KOHTaKT» K
Mukpocxemam TTJL.

15. CxeMbl OJKJIIOYEHNUST KHOIIOK THUIA «CyXOW KOHTAaKT» K
mukpocxemam KMOII.

16. [IporpamMmMHas 3amura oT gpedesra KHOMOK THIIA «CYXOH
KOHTAaKT

17. AmnmapaTHas 3a1IUTa oT Ipede3ra KHOMOK THIIA «CYXOH
KOHTAaKT»

18. [ogknroueHne HHAYKTUBHON HArpy3KH K BBIXOJaM HU(PPOBOH




Kon

I/IH)II/IKaTOp JOCTHIKCHUA

HUHOAUKATOP KOMIICTCHIIUH OHCHO'-IHI)IC CpeacTsa
a
JJOTHKH
19. JnHamMuyeckast UHAUKaIAS
Ha cemmncermeHTHbIx LED nHaukaTopax
20. Marpuynas opraHu3anus KJIaBAaTypbl
21. Onucanue unrepgeiica SPI.
[1K-3.2 Nzyuaer PEXKUMBI [lepeuenr BOmpoCOB MO HAAEKHOCTH DIIEKTPOHHOTO
paboTel M YCJOBHUA 000pyI0BaHUS:
AKCIUTyaTaluu 1. XapakTepuCTUKH MOTOKOB OTKa30B U BOCCTAHOBJICHUI B
AJIEKTPOHHOTO TEOPUU HAEKHOCTH.
000pyI0BaHUS. 2. Mojienu ciy9JaifHbIX MMPOIIECCOB B TCOPHH HAJIC)KHOCTH.
3. MapkoBcKue NMpoIecChl B TEOPUU HAIEKHOCTH.
4. Monenu HaAEKHOCTH C MCIOJb30BAaHUEM OJHOMEPHBIX
XapaKTEPUCTHUK CIy4alHBIX MPOIECCOB TEXHOJIOTMYECKUX
U PSKUMHBIX TTapaMETPOB 0OBEKTOB.
5. Mopenb HaAEKHOCTH «IapaMeTp-moJie JOIMyCKa» C
KonTponupyer MPUMEHEHUEM  CTOXacTHYeCKuX  auddepeHInaTbHbIX
I1K-3.3 [apaMeTpsl HaJIEKHOCTH YPaBHEHUH € YaCTHBIMH ITPOU3BOIHBIMHU.

paboTHI AIMEKTPOHHOTO
000pyI0BaHUs, TTIPOBOTUT
TECTOBBIC TTPOBEPKH.

6. XapaKkTepruCTUKH MOJEIN HaIEeKHOCTH
«Harpy3Ka-HecyIas CoCOOHOCTh)»
7. MaremMaTHueCKHe 3aBUCUMOCTH IJISI OIHMCAHUS

MOJIETTM HAaJEeKHOCTH «Harpy3Ka-Hecylllas CIoCOOHOCTb)»
MIPU HE3aBUCHUMBIX MEXKJy COO0OM Harpy3ke W HeCYyIIeH

CIIOCOOHOCTEIO.

8. Mopens «Harpyska-HecyIas CliocCOOHOCTb) TIPH
HAJIMYUU  KOPPEIAIMHA MEXKIY HArpy3kod H HeCylleH
CIIOCOOHOCTH.

9. Knaccudukarnus oTka3oB 00bekTOB. EauHUYHBIE
1 KOMILJIEKCHBIE TIOKA3aTEIN HaIeKHOCTH.

10. ®dakTophl, BIUAIONIME HA HAJACKHOCTH CHCTEM.
Knaccudukanuss  MeTOJOB ~ pacueTa  CHCTEM  Ha
HaJIE)KHOCTD.

11. Hasnauenue u BUJBI UCIBITAHUN Ha
HaJeKHOCTh. OnpeneTuTeIbHbIC UCTIBITAHUS Ha HA/IC)KHOC
Th.

12. Hasnauenue u BUJIBI UCIBITAHUN Ha
HAJIC)KHOCTh. MHOr0(haKTOPHBIE HCIIBITAHHUS HA HAIEHKHOC
Th.

13. Hasnauenue u BUJIBI HACIIBITAHUH Ha
HaIe)KHOCTh. KOHTpOJIbHBIE UCTIBITAHUS HAa HAJIE)KHOCTb.
14. Knaccudukanuss MeToIOB pacyera CHUCTEM Ha

Ha/IeKHOCTb. Pacuer HaJeXHOCTH TPH  OCHOBHOM
COEJIMHEHUH 3JIEMEHTOB CUCTEMBI.

15. Knaccudukamus MeromoB pacuera CHUCTEM Ha
HA/IOKHOCTh.  Pacuer  HaJEKHOCTM  C  y4eTOM
BOCCTAQHOBJICHHSI U PA3JIMYHON TIIyOMHOM KOHTPOJIS.
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[1K-4 CnocoGeH TecTHpoBaTh, OOCIYXHUBaTh M oOecneunBaTh OecriepeOoiiHyr0 paboTy 3JIEKTPOHHBIX
CPEJIICTB U DJICKTPOHHBIX CHCTEM Pa3IMYHOTO HA3HAYCHUSI.

[IK-4.1

OcymiecTBiser
OpraHU3aIMio U
MIPOBEACHUE
MpoUIAKTUYECKOTO U
TEKYIIEro peMOHTa
AJIEKTPOHHOTO
000pyI0BaHUS.

OueHouHble cpeAcTBa IO 3ajayaM [PeIJUIIOMHON
IIPaKTUKHU:

- CaMOCTOSTEILHOE TIPUOOPETEHNE HOBBIX 3HAHUI depe3
MH(POPMALMOHHBIA MOUCK U TI0A00p JuTepaTypsl o Teme BKP;

- (dopmynupoBka 1enu, 3amgad uccienoanuii B BKP,
BbIOOpD METOJIOB U CPEJCTB pEIICHMs] MOCTaBICHHBIX 3aJad, a
TaKxe oxuaaemoro pesyiaprara BKP;

- pa3paboTka MaTeMaTH4YEeCKOW MOJenu
YIPABJICHUS C UCIIOJIb30BAaHUEM COBPEMEHHBIX METOJIOB;

- pa3paboTka TEXHUYECKOTro, HWH(GOPMAIMOHHOTO U
anropuTMUYecKoro obecrnieuenus nmo reme BKP;

- TMPOBEJECHUE OKCIIEPUMEHTAIBHBIX HCCIEAOBAaHUN U
KOMIIBIOTEPHOT'O MOJIETMPOBAHUS C IPUMEHEHHEM COBPEMEHHBIX
CPENICTB M METOJIOB;

- aHanu3 pe3yapratoB HMP, moArotoBka aHHOTHPOBAHHOTO
OTYETA ¥ HAYYHOU CTaThH IO pe3ylbTaTaM UCCIIETOBaHMUS.

o0BeKTa

[1K-4.2

PemaeT Bonpocsl
KOHTPOJIS IOJTHOTHI U
KayecTBa MPOBEACHUS
PEMOHTHBIX PadoT.

O1neHOUHBIE CpPe/ICTBA MO SKCIIEPTHOMY  aHAIIU3Y TEXHHUUECKUX
MPEUI0KEHUN U TEXHUYECKUX 3aJIaHHI:

-[IOPSIIOK TOJITOTOBKY HAYYHBIX IMYOJUKALIUM, 3asiBOK Ha
N300pETCHUS;
- IOCJIEIOBATENLHOCTD U ATAlbl HOJATOTOBKY aHAIMTHYECKUX
oTueToB 1 oTueTOoB 0 HUP;
- BBITIOJIHATH aHAJIU3 PE3YIbTATOB UCCIIEI0BAHUS;
- TOTOBUTH OTYETHI IO pe3ybTaTaM HUcCcieloBaHus B opme
oTueToB 0 HUP, HaydHBIX MyOnHUKaIui, aHaATUTHYECKIX OTYETOB
U PEKOMEHAIH [0 HCIIOIb30BaHUIO;
- opMHUpOBaTH ¥ TOTOBUTH 3asBKY Ha H300PETECHUS;
- HaBbIKaMU aHaJM3a Pe3yJabTaTOB UCCIIEI0BAHUS;
- HaBBIKAMU OTHMCAHUS PE3yJIbTaTOB UCCIIEI0BAHUS U MTOATOTOBKU
OTYETOB 10 pe3ynbrataM B (hopme otuetoB 0 HUP, HayuHbIx
nyONUKaIWi, aHaTUTHYECKUX OTYETOB U PEKOMEHAALUMN 10
UCIIOJIb30BaHUIO;
- HaBbIKaMU onucaHus GopmyIbl H300peTeHHUS.

I1K-5 Crioco6eH npoBOIUTh MaTEMATHYECKOE U KOMITBIOTEPHOE MOAEIMPOBAHUE 3JIEKTPOHHBIX
ycrpoiicTB 1 Crioco6eH opraHu3oBaTh NpoPHIAKTHUECKYIO0 PabOTy 3IEKTPOHHOTO 000pyJOBAHUS.

[1K-5.1

PazpabaTsiBaeT
MEpPOIPUATHS 110
TUTAHUPOBAHUIO MOPSIIKA
U TIOCJIEJIOBATEILHOCTH
MIPOBEACHUS
IPOPHUIAKTUIECKUX
paboT Ha 3JIEKTPOHHOM
000pynOBaHUU.

Bonpocsl 110 3kCiepuMEHTaIBHBIM UCCIEA0BAHUSIM:

- HaBbIKaMU IIPOBEJICHUS DKCIIEPUMEHTAIBHBIX UCCIECIOBAHUMN U
KOMIIBIOTEPHOTO MOJEIUPOBAHUS C IPUMEHEHUEM COBPEMEHHBIX
CPEICTB U METOJOB;

- HaBbIKaMU IJIAHUPOBAHUS IPOBEICHUS SKCIIEPUMEHTAIBHBIX
HUCCIEeOOBAaHUMN;

- IOPsIIOK (POPMUPOBAHUS ATATIOB HAYYHOU JIESATENBHOCTH C
LEJIbI0 JOCTHKEHHUSI pE3yJIbTaTa;

- 3Talbl CACTEMHOI0 MOJAX0Ja IIPU PELIEHUU UCCIEA0BATEIbCKUX
3a/]a4,




Kon

I/IH)II/IKaTOp JOCTHIKCHUA

HUHOAUKATOP KOMIICTCHIIN U OHCHO‘-IHLIC CpeacTsa
a
- IPOU3BOJIUTH JIEKOMIIO3ULIMIO 33/1a4M UCCIIEI0BAHUS B
COOTBETCTBUH C YCIOBUSMU UCCIECIOBAHUS;
- BBITIOJIHATH JICKOMIIO3UIIMIO UCCIIEA0BATEILCKOM 3a/1a4i Ha
OTJEJbHBIE ATAIbI, C YYETOM KaJEHAAPHOIO IJIaHa.
I1K-5.2 KonTponupyer Bonpocsl 1o KOMOBIOTEPHOMY MOJACIIUPOBAHUIO:
TIOJTHOTY M KauecTBO - COBPEMEHHBIE METOJIbI U CPEJICTBA KOMITBIOTEPHOTO
MIPOBEACHUS MOJCIIMPOBAHUA CUCTEM U MMPOLECCOB,
NPOMHUIAKTHYECKHX - TIOPSZIOK OPTaHU3AIMH U POBEJCHUS IKCIIEPUMEHTATBHBIX
pa60T Ha DJIEKTPOHHOM HCCIEA0BaHUN U KOMITBIOTCPHOI'0 MOJACIUPOBAHMA,
060PYIOBAHHHL. - IPOBOANTH OPraHU3AIMOHHBIE MEPOTIPUSTHUS U COCTABJISAThH

TUTaHBI SKCIIEPUMEHTAIBHBIX UCCIIEIOBAHMS U pa3padaThiBaTh
MOPSIIOK KOMIIBIOTEPHOTO MOJIETMPOBAHUS MPOIIECCOB U CUCTEM
C IPUMEHEHUEM COBPEMEHHBIX CPECTB U METOJIOB,;

- COBPEMEHHBIE METO/Ibl Pa3padOTKH TEXHUUYECKOTO,
MH(OPMALIMOHHOTO U aITOPUTMUYECKOTO 00ECTIEUEHHSI CUCTEM
ABTOMATH3AIMH U YIIPABJICHUS;

- IOPAZIOK BIOOpA ¥ MPUMEHUMOCTH PA3JINYHBIX METOA0B
pa3pabOTKH TEXHUYECKOTO, HHPOPMAIIMOHHOTO 1
QITOPUTMUYECKOTO 00€CIIeYeHUsI CHCTEM aBTOMATU3ALUH U
yIIpaBIICHUS.

3HaHHUE JIOTIOJIHUTEIBHBIX MaTEpUaIoB AJisl BeinojdHeHus BKP:
-METOJIMKH TTPUMEHEHHUS HCCIICI0BATEILCKON U M3MEPUTEIHHOM
anmapaTypel i1 KOHTPOJsI HM  HW3YYCHHsS]  OTACIIBHBIX
XapaKTEPUCTHK MaTEPHAIIOB, TPHOOPOB M YCTPOKCTB;
-OTAEIbHBIE MaKeThI mporpamm KOMITBIOTEPHOTO
MOJCIIMPOBAHUS W TMPOCKTUPOBAHUS  TEXHOJIOTHYECKUX
MIPOIIECCOB, TPUOOPOB M CUCTEM;

-TIOPSJIOK TI0JIb30BaHUS TIEPHOTUICCKUMHU, PehePATHBHBIMU H
CIIPaBOYHO-MH(POPMAITMOHHBIMHU H3JAaHUSMH TI0 TTPOPHUITFO
HaIpaBJICHUS TIOITOTOBKH.

OrneHoYHBIE CPEJCTBA aHAIM3a COOPAHHOI'O MaTepuana:

- QHAJIM3 BO3MOJKHBIX MHKEHEPHBIX PEIICHUN 110 MOJEPHU3ALNN
JJIEKTPOHHBIX  INPOMBINUIEHHBIX  CPEACTB MU CHUCTEM
aBTOMaTH3allH;

- TpOBEAEHUE aHalInW3a pPabOThl CYIIECTBYIOIIEH CHUCTEMbI
aBTOMAaTH3allMM C LeNbl0 OOOCHOBaHMS HEOOXOAMMOCTH €€
MOJIEpHU3aLMU WIN BHEJPEHUS HOBOW CUCTEMBI, IOCTPOECHHOU
Ha 0a3e COBPEMEHHbBIX MUKPOTIPOLIECCOPHBIX CPENICTB;

- MPOBEJCHHE aHaln3a aJTOPUTMOB, PEATH3YIOIIUX (DYHKIUH
aBTOMaTH3alu o0bekTa pazpabotku BKP;

- IpOBe/IeHNEe aHaTN3a HH()OPMAITIOHHOTO 00ecTeueHus
IPOrPaMMHUPYEMBIX TEXHUYECKHUX CPEJICTB B COCTABE CUCTEMA




Kon

I/IH)II/IKaTOp JOCTHIKCHUA

WH]JIUKATOP KOMIIETEHIIUHN OLeHOYHBIE CPEACTBA

a

aBTOMATH3AIUH, BEIOOP CTAaHAAPTOB IIU(MPOBBIX KAHAIOB CBSI3H U
CTPYKTYpY TOTIOJIOTHH JIOKATHhHOU MH(POPMAITMOHHON CETH;

- 000CHOBaHME JOCTUTAEMBIX ITOKa3aTeNIel KauecTBa
MPOAYKIIUU, TEXHUUYECKUX U IKOHOMUYECKUX d(PPEKTOB B
pe3yibTaTe BHEAPEHUSI HOBOM CUCTEMbI aBTOMATHU3AIIUH,
pa3pabaTeiBaeMoi B pamkax Tembl BKP.

[ToaroroBka oT4eTa BHIMOIHACTCA 00YIAIONTUMCS CAMOCTOSITEIBHO 110 PYKOBOJICTBOM
MpernoiaBaTens, KOTOpsIi sBigercs pykooautenaeM BKP nannoro crynenta. [Ipu Hanucannun
0TYeTa 00YJAIOIIUICS TOJDKEH MOKa3aTh CBOE YMEHUE paboTaTh ¢ HOPMATHUBHBIM MaTEPHUATIOM U
JINTEPATYPHBIMUA UCTOYHUKAMH, a TAaK’K€ BO3MOXKHOCTh CHCTEMATU3UPOBATh M aHAJIM3UPOBATh
(hakTHYECKUI MaTepHal U CAaMOCTOSITETHHO TBOPUYECKH €T0 OCMBICIINBATD.

CopepxaHue oTueTa OnpeaesseTcsl UHIUBUIYAIbHBIM 3aJaHUEM, BbITAHHBIM
pykoBoautesneM BKP. B nporecce Hanucanus otyera oOydaromuics J0LKEH pa3o0paThbes B
TEOPETUYECKUX BoIpocax BbiOpaHHOM Tembl BKP, camocTosiTensHO poaHaan3upoBaTh
coOpaHHBIN MIPAKTUYCCKUN MaTepua, pazoopaTh 1 000CHOBATH MPAKTHYECKUE TIPEITIOKCHNUS,
KOTOpBIE B MocieayromeM 0yayT peanin3oBanbl B BKP B Buie paspaboTku mo 3amannoi teme. Bee
coOpaHHbIE MaTepUabl Ha MPEATUIUIOMHON MPAKTUKE JOHKHBI BOUTH B OTYET B KAUeCTBE
OCHOBHOTO COJIEpKaHUsI WJIM PEICTABICHBI B IPUIIOKEHHH.

CrpykTypa U coliepaHue OTYETa M0 MPOU3BOJACTBEHHOW MPETUIIIOMHON MPAKTUKE
J0JDKHA COOTBETCTBOBaTh TpeboBanusM Enunoit Cuctembl Koncrpykropcekoit JlokymenTanum —
ECK/. CootBetcTByromas cupaBounas sureparypa no ECKJ] umeercs B oubnuoreke MI'TY.

['oToBBII OTUET CcaeTCs HA MPOBEPKY MPETOIaBATEII0 HE MMO3/IHEE 3-X THEH 0 OKOHYAHUS
npakTuku. [IpenomaBaresns, IpoBEpUB OTUYET, MOKET BO3BPATHUTH €T0 I JOPAOOTKH BMECTE C
MUCbMEHHBIMU 3aMeuaHusIMU. OOyJaromuiics T0JKEH YCTPaHUTh MOJIyYeHHbIC 3aMEeUaHus U
MPEIOCTaBUTh OTUET Ui TMOCIEAYIOIEH MPOBEPKHU.

IIpumepHoe MHAUBUAYAJIbHOE 32/1aHIE HA TPOM3BOJACTBEHHYIO NPEAIUIIIOMHYIO
NPAaKTHKY:

1. B cootBercTBUU ¢ TeMoit BKP u3yunuts wu coOparh cneayromuii MaTepualt:

- CTpPYKTypHas OpraHuzanus Hu OCHOBHAasi  IPOM3BOJACTBEHHAs JEATEIBHOCTh
NPENpUATHS, Ha KOTOPOM pacnojaraercs o0bekT pa3padboTku no teme BKP;

- ONMCAHHE, OCHOBHBIE TEXHMUYECKHE MapaMeTpbl U PEXHUMBI TEXHOJOTHYECKOTO
IpolLecca, a TakKe MOKa3aTelIn KayecTBa BbIITYCKAEMOW ITPOYKIINH;

- COCTaB CUJIOBOro obopynoBaHus oObekTa paszpaborku BKP, ero texHumueckue
XapaKTePUCTHUKH, PEKUMBI pabOTHI M ITpaBUJIa SKCILTyaTal|H;

- OIIMCAHUE, COCTAaB U TEXHUYECKHE XapaKTEPUCTHKH 3JIEKTPOHHOTO 000PYI0BaHMS B
COCTaBe CHUCTEMBbI aBTOMATU3aluu 00bekTa pazpabotku BKP.

2. IlpoBectn aHamu3 COOpaHHOIO MaTrepuana C LEeNbI0 €ro IMOCIeIyIOLIero

UCIOJb30BaHus NpH BbinolHeHnn BKP:

- MPOBEJICHUE aHAIM3a pabOThl CYIIECTBYIOUIEH CUCTEMbl aBTOMATH3AIMU C IENBIO




000CHOBaHMS HEOOXOIUMOCTH €€ MOJICPHU3ALIMH UM BHEIPEHUS HOBOM CHCTEMBI, TOCTPOSHHOM
Ha 0a3e COBPEMEHHBIX MUKPOIIPOILIECCOPHBIX CPEJICTB;

- TPOBEJCHHE aHAIW3a aJrOPUTMOB, DEATH3YIOMMX (YHKIUU aBTOMATU3AIUH
obOwekra pa3padorku BKP;

- BbIOOp KOHTPOJIMPYEMBIX MapaMeTpOB M H3MEPSIEMbIX  KOOpPAWHAT OOBEKTa
aBTOMAaTH3alMy, a TaKXe IapaMeTpPOB YIPABIISAIOIINX BO3ACUCTBUN Ha HWCIOJIHUTEIBHbBIC
MEXaHU3MBI;

- TpOBeACHHE aHaIu3a WHOOPMAIMOHHOTO OOECIEYeHUs MPOTPAMMHUPYEMBIX
TEXHUYECKHUX CPEJICTB B COCTaBE CHUCTEMa aBTOMATH3allMM, BBIOOP CTaHAAPTOB HH(POBHIX
KaHAJIOB CBSI3U M CTPYKTYPY TOTIOJIOTHH JIOKAIBHOW WH(OPMAIIMOHHOH CeTH;

- 000CHOBaHME JOCTUTAEMbIX MOKa3aTesield KauecTBa MPOJIYKIIMU, TEXHUYECKUX U
SKOHOMHMUYECKUX 3((PEeKTOB B pe3ynbraTe BHEAPEHUS HOBOW CHUCTEMbl aBTOMAaTH3AllMU,
paspabaTsiBaeMol B pamkax Tembl BKP.

3. CaMOCTOSITETLHO OCBOMTh METOJIMKH U MPUKIIAJHOE ITPOrPaMMHOE 0OecTieueHue,
HE0OXO0IMMBbI€ /Ul BBHIOJHEHUS MHKeHepHOH 4vacTu BKP:

-METOJIMKM TPUMEHEHHsI MCCIIEIOBATEIbCKOM W WM3MEPUTENIBbHOW anmaparypbl Ui
KOHTPOJISl U U3Y4EHUs OT/AEIbHBIX XapaKTEPUCTHK MaTepuaioB, IpruOOpPOB U YCTPOICTB;

-OTJIEIbHBIE IAKETHl MPOTPaMM KOMIIBIOTEPHOTO MOJIEIMPOBAHUS U IMPOECKTUPOBAHUS
TEXHOJIOTHYECKHX IPOLECCOB, TPUOOPOB U CUCTEM;

-TIOPSA0K MOJI30BAHUS TEPUOUUYECKUMHU, pePepaTUBHBIMU U
CIPaBOYHO-MH(OPMALMOHHBIMU U3JAHUSIMU 110 MPOQHIIIO HAMIPABJIEHUS OITOTOBKH.

IToka3aTenu U KPpUTEPUHU OLIEHMBAHUS NPH 3alUTE OTUYETA MO0 MPOU3BOACTBEHHOM
NPeJIUNJIOMHON MPAKTHKE:

— Ha OIICHKY «OTJIUYHO» (5 0ajI0B) — 00yJarOIIMIACS TPEACTABISIET OTYET, B KOTOPOM B TIOJTHOM
00BbEMe PACKPBITO COJIEPIKAHKE 3aaHUsT; TEKCT U3JIaraeTcsl MOCIeI0BATEIBHO H JIOTUYHO C
MPUMEHEHHEM aKTyaIbHBIX HOPMATUBHBIX JOKYMEHTOB; B OTYETE JJaHA BCECTOPOHHSISI OTICHKA
MPAaKTUIECKOTO MaTepHasa; UCIIOIb3yeTCsI TBOPUECKHUH IMOIX0] K PEIICHHUIO TPOOIIEMBI;
cOpMYIIMPOBAaHBI SKOHOMHYECKU 000CHOBaHHBIC BHIBOJIBI U TIpeIoKeHHsI. OTUeT
COOTBETCTBYET MPEIBIBIIEMbIM TPEOOBaHUSM K 0(DOPMIICHHUIO.

— Ha OIICHKY «Xopouoy» (4 6aia) — o0yJaromuiics MpeACTaBIseT OTYET, B KOTOPOM COACpKaHHE
PACKpPBITO TOCTATOYHO MOJHO, MAaTepUAIl U3JIaraeTcsi C MPUMEHEHUEM aKTyallbHbIX HOPMATHBHBIX
JOKYMEHTOB, OCHOBHbIE TIOJIO’KEHUS XOPOILIO MPOaHATU3UPOBAHbI, HMEIOTCS BBIBOBI U
SKOHOMHYECKH 000CHOBaHHBIE MpeAokeHuss. OTueT B OCHOBHOM COOTBETCTBYET
MpeIbABISIEMBIM TPEOOBAHUSAM K O(POPMIICHHIO.

— Ha OLICHKY «y/J0BJIeTBOPUTEILHO» (3 Oana) — o0yJaroniuiics mpeacTaBisieT OTYET, B KOTOPOM
CoJIep>KaHue PACKPBITHI CJIa00 U B HEMOJIHOM 00BbeMe, BBIBOJIbI TPABUIIBLHBIE, HO MPEATIOKEHUS
SIBJITIOTCSI HEOOOCHOBAaHHBIMU. MaTepuan u3jaaraeTcsi Ha OCHOBE HETOJIHOTO MEePEYHs
HOPMAaTUBHBIX JOKYMEHTOB. MIMeroTcs HapylieHus B 0(hoOpMIEHHH OTYETA.

— Ha OLIEHKY «HeyJA0BJIeTBOPUTEIbHO» (2 0aiia) — 00yJaromuiics mpeicTaBIseT OTUET, B
KOTOPOM COJIEp’KaHUE PaCKPBITHI ¢1a00 U B HEMIOJHOM 00bEMeE, BHIBOJIBI U MPEITOKEHUS
SBIISAIOTCSI HEOOOCHOBaHHBIMM. Martepuai u3naraercst Ha OCHOBE HEIOJIHOTO MepeyHs
HOPMAaTHUBHBIX IOKYMEHTOB. VIMetoTcst HapyiieHus B oopmiieHnn otyera. OTyeT ¢ 3aMevaHusIMH
BO3Bpamaercsd oOydamomemMycss Ha J0paboTKy.



