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1. llesu u 3212494 AU CIUILIHHBI

[{enpro MUCTIUTITUHBL SBIISIETCS (JOPMUPOBAHUE M PA3BUTUE 3HAHUN Y CTYJICHTOB B 001aCTH
pa3pabOTKH COBPEMEHHBIX MUKPOIPOIIECCOPHBIX YCTPOMCTB Pa3IMUHOIO Ha3HAUYCHMUSI.
OCHOBHBIMM 3aJla4aMU JAHHOMW JUCHUTUIUHBI SABIISIIOTCS: - U3yUYEHUE COBPEMEHHBIX
MPUHIIAIIOB U METOJI0JIOTUU MUKPOIIPOILIECCOPHBIX CPEJICTB, UCIIOJIb3yEMbIX B
PaTMOAIEKTPOHHBIX YCTPOMCTBAX; - OBJIaJICHHE TEXHUUECKUMH U TIPOTPaMMHBIMU
CpelcTBaMHU pa3pabOTKH, SKCILTyaTallud U CEPBUCHOTO OOCTYKUBAaHUS
MHUKPOIIPOLIECCOPHOTO 000PYAOBAHMUS; - MTOyYEHUE MPECTABICHUN 00 0COOEHHOCTAX
IPOEKTUPOBAHUS MPUOOPOB HA OCHOBE MUKPOKOHTPOJIIEPOB.

Kparkoe cogepkanue TUCHMIIIMHBI

PaccmarpuBarorcst coBpeMeHHbIe Hanboee paclipoCTpaHEHHbIE CEMENCTRA
MUKPOKOHTPOJJIEPOB OCHOBHBIX TPOU3BOAUTENEMN, UX OCHOBHBIE XapaKTEPUCTHUKH,
0COOEHHOCTH apXUTEKTYpbl U oOnacTu npuMenenus. [logpodbHo pazbupaeTcs apXuTeKkTypa
xkoHTposuiepa PIC 16F877, ero moicucreMa naMsiTH, a TaKKE OCTAIbHBIE Y3JIbl
mpolieccopa, B TOM 4Kciie Uisi POPMUPOBAHUS CUTHAJIOB C IIMPOTHO-UMITYJIbCHON
Moaysuuen. PaccMarpuBaroTCsi BOPOCH! B3aUMOAEHUCTBYSI MUKPOKOHTPOJLIIEPA €
nepudepuitHBIMA YCTPOUCTBAMH, yIpaBisieMbiMu mocpeactBoM LIIMM, cuEXpoHHBIX
curHasnoB. M3ydarorcs criocoObl CONpsKEHUsT MUKPOKOHTPOJLIEpA C MPOrpaMMHO-
ynpasisiemoi nepudepueii. B nucuurinnae ncnoiap3yercs 00IbII0Oe YHCIO IPUMEPOB
IpOrpaMMHOTO Koja Kak Ha si3bike Cu, Tak U Ha AccemOrepe. B xozie BbIoMHEHUS
IPAKTUYECKUX pAOOT CTYAEHTHI MPOrpaMMupyroT MUKpokoHTposuiep PIC 16F877 ¢
UCIIOJIb30BAHUEM JIa0OPATOPHBIX CTEH/IOB.

2. Komnerenuun odyuyawmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUANIMHBI

[Tnanupyemble pe3yabTaThl OCBOCHUS [Inanupyemblie pe3yabTaThl
OII BO (xomnieTeH1umn) OOy4eHWUSI 110 TUCIIUTUTHHE

3HAET: OCHOBHBIE TIOHATHUS TEXHOJIOTUH TOTYUCHHS
HOBBIX 3HaHHI (0a30BbIC MOJICIIH, THIIOTE3a,
CTPYKTypHasi ¥ apamMeTpudecKas uAeHTH)UKAIHS
MOJIETICH ); OpraHU3aINI0 MPOCKTHBIX padOT Ha
MPEINPUITUSX, CTPYKTYPY TEXHUYIESCKOTO 3aaHHS
TUIS1 IPOCKTHO-TEXHOJIOTHYECKON Pa3paboTKH
W3/1ETIHs1; BBEJCHHE B OOIIYIO MPOOIEMATHKY
dbunocoduu TeXHUKHU; HOPMHUPOBAHNEC HAYKH B
[IHPOKOM COIMOKYJIETYPHOM KOHTEKCTE U B €€
UCTOPUYECCKOM Pa3BUTHHU; COCTAB TPEOOBAHUIA,
MPEIbABISIEMBIX K YCTPOUCTBAM Ha
POTPaMMHUPYEMBIX KOHTPOJIIepax

'YMEET: COCTaBIIATh TUIAH 3aIUTHI PE3YJIETATOB
paboThI; MPOBOJUTH MOJICITUPOBAHHE,
TEOPETUYECKOE M IKCIIEPUMEHTATIHLHOE
WCCIICIOBAaHKE pa3padaThIBACMbIX TUPPOBBIX
YCTPOMCTB C UCIIOJIb30BAHUEM COBPEMEHHBIX
METOJIOB, CPEJCTB MPOSKTUPOBAHUS; COOTIONATh IPU
MPOSKTUPOBAHUHU TPEOOBAHMS CTaHIAPTU3ALNN U
METPOJIOTHUECKOTO 00ECIICUCHUS; HCIIOIb30BATh
npohecCHOHAIBHO OPUECHTHPOBAHHBIE CHCTEMBbI

YK-1 Crioco6eH ocyImecTBIsTh KpUTUYECKUI
aHaJM3 IPOOIEMHBIX CUTYAIi HA OCHOBE
CHUCTEMHOTO TO/IX0/1a, BEIpa0aThIBaTh CTPATETUIO
JEHCTBUAN




AQBTOMATH3UPOBAHHOTO POEKTHUPOBAHUS LIU(POBBIX
YCTPOUCTB; NPUMEHATh METOJOJIOTHIO HAYYHBIX
MCCJIEJOBAHUN U HAyYHOTO TBOPYECTBA; COCTABIATH
UIaH 3alUThl PE3yIbTaTOB PabOThI; BBIIEIATh
CYILLECTBEHHBIE XapaKTEPUCTUKHN U TPEOOBaHUS K
YCTPOWCTBY; COCTABJIATh TEXHUUECKOE 3aJaHUE HA
[IPOEKTUPOBAHNE YCTPOMCTB € IPOrPaMMUPYEMBIMH
KOHTpOJUIEpaMu

lIMeeT MpakTU4EeCKUN ONBIT: IIPUMEHEHHUS
COBPEMEHHBIX TEOPETUUYECKUX U
HKCIIEPUMEHTAJIbHBIX METOJIOB UCCIIEA0BAaHUS
PaaNO3IEKTPOHHBIX YCTPOUCTB, CBSI3aHHBIX C
npodeccCHOHANTBHOMN IeITeTbHOCTHIO 110
HaIPaBJICHUIO TOJrOTOBKH; aHAIN3a HAyYHO-
TEXHUYECKHX pa3paboTOK COBPEMEHHBIX
PagNO3IEKTPOHHBIX CPE/ICTB; aHAIN3a IPOECKTHO-
TEXHOJIOTMUECKUX PELIEHUI; paOOThI CO
CTaHJapTaMU U pyKOBOISAIIMMU MaTeprUallaMy;
MIaHUPOBAHMUSI, TIOATOTOBKH U MPOBEACHUS
W3MEPEHUN XapaKTEePUCTUK YCTPOUCTB Ha
pOTrpaMMHUPYEMBIX KOHTpOJIJIEpax ¢ COOIIOICHIEM
TpeOOBaHUIT HOPMATHUBHO-TEXHUYECKOM
TOKYMEHTalluu

3. Mecro nucuuninnbl B ctpykrype OII BO

[Tepeuenp npeanIecTBYOMNX JUCIUIUINH, [Tepedens nociaeayOUMX AUCIUIINH,
BUJIOB pabOT y4eOHOro MmjiaHa BUJIOB paboT

1.0.03 ®umnocodust TEXHUUECKUX HaYK,

1.®.04 Yucneuusie Mmetonsl B CAIIP
PasMO3IEKTPOHHBIX CPEICTB,

@®J1.01 IIpoekTupoBaHUE AHTEHHBIX KOMILIEKCOB,
YueOHast MpaKkTHUKa (TEXHOJIOTHYECKast, TIPOSKTHO-
TeXHoJorn4yeckas) (2 cemectp),

YdeOHast MpaKkTHKa (HayYHO-HUCCIIEI0BaTEIbCKAs
paboTa, Mmoy4eHne NepBUYHbBIX HABBIKOB HAY4YHO-
HCCIIeIOBaTEIbCKOM paboThl) (2 cemectp),
YyeOHast mpakTHKa (HayYHO-HCCIIeA0BaTEeIbCKAs
paboTa, MoTy4eHHe TIEPBUYHBIX HABBIKOB HAYYHO-
Hccle0BaTebCckoi padoTsl) (1 cemecTp)

He npenycmoTpensl

TpeboBaHUs K «BXOIHBIM» 3HAHUSIM, YMEHUSIM, HABbIKAM CTYIE€HTA, HEOOXOAUMbIM
IpY OCBOCHUH JJAHHOM AMCLMIUIUHBI M IPUOOPETEHHBIM B PE3YJbTaTe€ OCBOCHUS
NPEALIECTBYOIUX JUCHUTLINH:

Jucnunimza TpeboBanus

3HaET: METO/Ibl PACUETOB, AHATN3A U ONTUMHU3ALIII
apaMeTPOB PaIMOAICKTPOHHBIX CPEACTB; METOIbI
00pabOTKHU pe3ylbTaTOB TEOPETHUUECKHUX U

1.®9.04 Ynucnenurie Mmetonsl B CAIIP SKCIIEPUMEHTAIbHBIX UCCIIEI0BaHUM C
PaIO3IEKTPOHHBIX CPE/ICTB MCIIOJIb30BAaHUEM SI3bIKOB IPOrPAMMUPOBAHMS
BBICOKOTO YPOBHSI; SI3bIKH ITPOTPAMMHUPOBAHUS
COBPEMEHHBIX CUCTEM aBTOMATU3UPOBAHHOIO
MPOCKTUPOBAHMSI I MOACIMPOBAHUS




PaIO3JIEKTPOHHBIX CPENICTB; (PU3UUECKHE
MPUHLUIBI PYyHKIMOHUPOBAHUS PAAHOIIEKTPOHHBIX
CPEACTB PA3JIMYHOTO HA3HAYCHHS, KJIACCOB U
oOnactell mpUMEHEHUs JJIsl IPOBEACHUS
KBaJTM(DUIIMPOBAHHBIX BBHIUHCITUTEILHBIX
SKCIIEPUMEHTOB; METO/IBI MATEMaTHUECKOTO
MOJICTTUPOBAHUS Y3JTIOB U OJIOKOB
PaZMOAIEKTPOHHBIX CPEJICTB PA3IUYHBIX
TMATa30HOB BOJIH, METO/IbI YUCIICHHOTO
MCCJIETOBAHUS MaTeMaTUYEeCKUX MOJIEIeH;
COBpPEMEHHBIE METO/IbI 00pabOTKH PE3yIbTaTOB
MaTeMaTU4eCKOr0 MOJEIMPOBAaHHUS
PAMOAIEKTPOHHBIX CPEICTB, OCHOBHBIE TIOHSATHUS
TEXHOJIOTUH TTOJTYYSHUSI HOBBIX 3HAHHH (0a30BbIe
MOJIENIH, TUIIOTE3a, CTPYKTYPHAS U
napamMeTpuiecKas uaeHTH(HUKAIUS MOIEeTIEH);
OCHOBHBIE MPOOIEMBI UCTIOH30BAHUS YUCICHHBIX
METO/IOB MCCIIEJOBAHMSI HAYYHO-TEXHUYECKUX 3a/1a4
B CUCTEMaX aBTOMATU3MPOBAHHOTO MPOEKTUPOBAHUS
PaZMOdIEKTPOHHBIX CPEJICTB; METOABI aHAJIN3A U
ONTUMU3AINHA MATEMATHIECKUX MOJIETICH; OCHOBHBIC
XapaKTePUCTUKHU MPOTPaMMHOI0 o0ecIieueHus
CHUCTEM aBTOMATHU3UPOBAHHOTO MPOCKTHUPOBAHUS
PaZMOdIEKTPOHHBIX CPEJICTB PA3IIUYHOTO
Ha3HA4YeHUsI YMEET: IPOBOAUTH MOJIEIMPOBAaHUE,
TEOPETUUECKOE U IKCTIEPUMEHTAIBHOE
HCCIIeIOBaHNE pa3pabaThIBAEMBbIX YCTPOUCTB,
HCIIOJIb3ys COBPEMEHHbIE HHKEHEPHBIE MIaTGOpPMbI
TUTSE MOZIETTUPOBAHUS M ONTHMH3AIUN
XapaKTePUCTHUK PaHO3IEKTPOHHBIX CPE/ICTB;
MCTIOB30BaTh MapalJIeIbHBIC BBIYUCIUTETHHBIE
AJITOPUTMBI; pa3padaTsiBaTh (HOPMATH30BAaHHBIC
3a/1aHus JJIs1 IPOBEACHHS MaTEMATUYECKOTO
MOJIETUPOBAaHUS pa3pabaThIBa€MbIX y3JI0B U
YCTPOICTB, UCIIONB3YSI COBPEMEHHBIE METO/IBI
aHaJIM3a, CHHTE3a U YKCTIEPUMEHTATbHbBIX
UCCIIeIOBaHUI; 00eCTIeUnBaTh U JOKYMEHTAIBHO
MOJTBEPKIATh COOTBETCTBUE XapPAKTEPUCTUK
pa3pabaThIBAEMOr0 YCTPOKWCTBA M MATEMATHUYECKOM
MOJIEJIN; COCTABIISTh HAYYHO-TEXHUYECKYIO
TTOKYMEHTAITUIO TI0 BBITIOJTHEHHBIM HCCIIEOBAHUSM,
MPUMEHSATH COBPEMEHHBIE TEOPETUUECKUE U
HKCIIEPUMEHTAIbHBIE METO/IbI Pa3padoTKU
MaTeMaTH4YeCKUX MOJieJiel ucciaenyeMblx 0ObEeKTOB
U TIPOLIECCOB, OTHOCSIIUXCS K MPOo(dhecCHoHaIbHON
e TEIbHOCTH 110 HAlpaBJICHUIO MTOATOTOBKHY;
UCII0JIb30BaTh POTrPaMMHBIE CPEACTBA
WH)XEHEPHBIX IIAaTPOPM ISl pEHIeHUS] TPOESKTHBIX
3a/a4, aHAIM3UPOBATh PE3YIbTAThI
MaTeMaTH4YeCKOr0 MOAEIUPOBAHUS; UCTIOIH30BATh
npo¢eCCHOHAIIEHO OPUEHTUPOBAHHBIE CUCTEMBI
AQBTOMAaTU3MPOBAHHOTO MPOEKTUPOBAHUS IS
UCCIeIoBaHNs 0a30BbIX MaTEMATHUYECKUX MOJIEIeH
MeeT mpakTUYEeCKUI OMBIT: IPOBEACHUS
BBIYHCITUTENLHBIX YKCTICPUMEHTOB aHAN3a U
ONTUMHU3AIMH [TAPAMETPOB PaTUO3TEKTPOHHBIX




CPEICTB; UCTIOIB30BAHHSI PE3YIBTATOB
BBIYUCIUTEILHBIX SKCIICPUMEHTOB TSI KOPPEKIIUU
BXOAHBIX JAaHHBIX; HCIIOJIB30BaHUA
BBIYUCITUTEILHBIX METOIOB JIJISl IPOBEACHUS
MAaTCMATUYICCKOTI0 MOACIINPOBAHUA (bHSI/IquKI/IX
MPOIIECCOB B MMPOCKTUPYEMBIX YCTPOHCTBAX.;
PabOTHI C Pa3IMIHBIMU CUCTEMAMHU
ABTOMATH3UPOBAHHOTO NIPOEKTHPOBAHUS U
MAaTCMATUYICCKOTI0 MOACIINPOBAHUA
PaIMOIIEKTPOHHBIX CPEIICTB PA3THIHOTO
HAa3HA4YCHUA, pacuCTa U MOACINPOBAHUA PCIKUMOB
paboTHI PaTNONEKTPOHHBIX KOMITOHEHTOB,
KOPPEKIIUN 1 HACTPOUKH PAJHOAIEKTPOHHBIX
CPENICTB MO pe3yabTaramMm 00paboTKH
BBIYUCJIUTCIIBHBIX SKCIICPUMCHTOB C IPUMCHCHUEM
OBM, npuMeHEHHs] COBPEMEHHBIX TEOPETUUECKUX U
OKCIICPUMCHTAJIbHBIX MCTOJOB UCCIICAOBAHUA
PaIMOIIEKTPOHHBIX YCTPOWCTB, CBSI3aHHBIX C
npodeccHOHANTBHON IeATeTbHOCTHIO 110
HaIpaBJICHUIO ITOJITOTOBKH; aHAN3a HAyIHO-
TEXHUYECKHUX Pa3pabOTOK COBPEMEHHBIX
PaMOITEKTPOHHBIX CPENICTB.; PAOOTHI IO
COCTaBJICHUIO (DOPMATU30BAaHHBIX 3aJaHUN IS
MaTeMaTHIeCKOTO MOJICITMPOBAHHS PA3IMIHBIX
00BEKTOB HA OCHOBE CaMOCTOSITEIIbHBIX
MPOrPaMMHBIX Pa3pabOTOK U OMOIUOTEKH TIPOTPaMM
YHCIICHHOTO aHaJIN3a

@J1.01 ITpoekTpoBaHHE AHTEHHBIX KOMIIEKCOB

3HaeT: conepkaHue nMpoOIeMbl IPOSKTUPOBAHUS
AQHTEHH Pa3JIU4YHOrO Ha3HAYEHUs B YACTOTHOU
00JIaCTH, IEPCIEKTUBHbBIE METO/IbI
ABTOMATHU3UPOBAHHOIO IPOECKTUPOBAHNSI AHTEHH U
AQHTEHHBIX PELIETOK PAJUOTEXHUYECKUX CUCTEM,
OCHOBHBIE MIOHATHSI TEXHOJIOTMH MOJTYYEHUS HOBBIX
3HaHuil (6a30Bble MOJEINU, TUTIOTE3a, CTPYKTYPHAS U
napaMeTpuiecKkas HIeHTU(UKALN MOJIENIeH);
OCHOBHBIE MPOOJIEMBI UCTIOJIb30BaHHS YHCICHHBIX
METOJIOB UCCJIEIOBAHNS HAyYHO-TEXHUUECKUX 3a1a4
B CUCTEMAaX aBTOMAaTU3MPOBAHHOIO POEKTUPOBAHUS
aHTEHH U ycTrpoicTtB CBY; MeTobl aHan3a u
ONTUMHU3ALMHA MAaTEMATUYECKUX MOZIEIEN aHTEHH U
yctporicts CBU YMmeer: npoBoauTh
KOHCTPYKTOPCKHE U TEXHOJIOTHYECKHUE pACYEThl Ha
STarax 3CKU3HOTO MMPOEKTUPOBAHUS aHTEHH JIS
OIpEEIEHUS] OCHOBHBIX OTPAHUYEHHI Ha
MPOEKTUPYEMbIE aHTEHHBI U ycTpoiicTBa CBY;
OCYULIECTBIISITh PACU€Thl OCHOBHBIX XapaKTEPUCTHK
BOJIHOBOJIHBIX TPAKTOB, PE30HATOPOB U aHTEHH;
[IPOBOAUTH MOJEIUPOBAHUE, TEOPETUUECKOE U
SKCIIEPUMEHTAIBHOE UCCIIEA0BAHNE
pa3padaThIBa€MBIX Y3JI0B U YCTPOMCTB, HCIIONB3Ys
COBPEMEHHBIE METO/BI AHAJIN3A U CHHTE34,
[IPUMEHATH COBPEMEHHBIE TEOPETUUECKUE U
PKCIIEPUMEHTANIbHBIE METO/IbI Pa3pabOTKH
MaTeMaTH4ecKUX Mojiesiel uccieayeMbIX 00bEeKTOB
U TIPOIIECCOB, OTHOCAUINXCS K o ecCHOHAIbHOM

ACATCIIBHOCTHU IO HAITPABJICHUTIO TIOATOTOBKH




MCII0JIb30BaTh MPOTPAMMHBIE CPEICTBA
WH)XEHEPHBIX IIATPOPM ISl pEIICHHSI TPOESKTHBIX
3aja4 aHTeHH U ycTpoiictB CBY, ananusupoBars
pe3ybTaThl MATEMAaTHYECKOTO MOACITMPOBAHUS;
UCII0JIb30BaTh MPO(eCCHOHATBEHO
OpUEHTUPOBAHHBIE CUCTEMbl aBTOMATU3HUPOBAHHOTO
MPOSKTUPOBAHUS IS UCCIICIOBAHMS 0a30BBIX
MaTeMaTH4eCKUX Mojenel MeeT mpakTuueckuil
OTIBIT: IJIAHUPOBAHUS, TOATOTOBKU IIPOEKTHOM
TOKyMEHTAIIMHU ¢ COOMIOIEHNEeM TpeOOBaHUH
HOPMAaTHUBHO-TEXHUUECKON JJOKYMEHTAIUH,
MOJrOTOBKU OTYETOB, JOKJIAJ0B HAa HAY4YHO-
TEXHUYECKUX CEMHHAPAX, 3alIUTaX MPOEKTHBIX
PELICHUI; BBITTOJIHEHUS HACTPOUKH U MPOBEPKHU
MPABIIILHOCTH (PYHKIIMOHUPOBAHHSI MAKETOB H
OTIBITHBIX 00pa3IloB aHTeHH U ycTpoiictB CBY ¢
MCII0JIb30BAaHUEM COOTBETCTBYIOIIEH
M3MEPUTENFHOM anmnapaTypsl U CpeICTB
ABTOMATU3AIMHN KCTIEPUMEHTATBHBIX
MCCJIEIOBAHUMN, IPUMEHEHUS! COBPEMEHHBIX
TEOPETHUUECKUX U IKCTIEPUMEHTATBHBIX METOI0B
MCCIIeIOBaHMS aHTeHH U ycTponcTB CBY,
CBSI3aHHBIX C IPO(ECCUOHAIBHOM JIeATETHHOCTHIO
M0 HaIPaBJIEHUIO MOATOTOBKY; aHAIM3a HAyYHO-
TEXHUYECKHUX Pa3pabOTOK COBPEMEHHBIX
PaZIOdIIEKTPOHHBIX CPENICTB; PabOTHI MO
COCTaBJICHUIO (DOPMATU30BAHHBIX 3aJaHUN IS
MaTeMaTH4YeCKOr0 MOAEIMPOBAHUS aHTEHH U
ycTpoiictB CBY Ha 0CHOBe caMOCTOSITENBHBIX
MPOrPaMMHBIX Pa3pabOTOK U OMOIMOTEKH TIPOTPaMM
YUCJICHHOTO aHaln3a

1.0.03 ®unocodus TeXHUUECKUX HAYK

3HaeT: Beenenue B o01ryto npolieMaTuky
¢unocopuu TexHUKU; HGOPMUPOBAHUE HAYKHU B
[IMPOKOM COLIMOKYJIETYPHOM KOHTEKCTE U B €€
HMCTOPUYECKOM Pa3BUTHUHU, BBEJCHHE B OOLIYIO
npoOieMaTuky GuI0COoGUU TEXHUKH;
dbopMupoBaHUE HAYKH B IIUPOKOM
COLIMOKYJIBTYPHOM KOHTEKCTE U B €€ UICTOPUYECKOM
pa3BuUTUN; GUI0CO(CKHE BOIIPOCH T'YMaHUTAPHBIX
HayK; KOHLIETILINY TYMaHUTApHBIX HayK, UX MECTO B
CUCTEME MHUPOBO33PEHMSI; MPOOIEMbI KpU3Uca
COBPEMEHHOM TEXHOTC€HHONIIMBUIIN3ALUU YMEET:
[[puMEHATH METOIOJIOTHIO HAYYHBIX UCCIIEI0BAHUN
Y Hay4YHOT'O TBOPYECTBA, COBEPILIEHCTBOBATH U
[pa3BUBAaTh CBOM MHTEJUIEKTYaIbHbIM YPOBEHBD;
[IPUMEHATH METOAO0JIOTHI0 HAyYHBIX UCCIIEIOBAaHNMN
W Hay4qHOTro TBopuecTBa Mmeer nmpakTuyeckuit
ONbIT: BiaseHus ocCHOBaMU METOAOJIOIMH HAyYHOT'O
MO3HAHUS NPU U3YUYEHUH Pa3INYHbIX YPOBHEH
OpraHM3ali MaTEpUHU, IPOCTPAHCTBA U BPEMEHH;
HaBbIKAMH MHUCbMEHHOTO apryMEHTHPOBAHHOTO
U3JI0KEHUs] COOCTBEHHOM TOYKHU 3pEHus,
MIPUMEHEHUS METOAOJIOTMH HayYHOTO TIO3HAHMSI ITPU
W3yYEHUH Pa3JInYHbIX YPOBHEH OpraHU3aliu
MaTepuu, MPOCTPAHCTBA U BPEMEHHU; HaBbIKaMU

IMMCBbMCHHOI'O apIr'YMCHTUPOBAHHOI'O M3JIOKCHUSA




COOCTBEHHOM TOUKH 3pEHHUsI; BEJICHUSI JUCKYCCUU U
MOJIEMUKH, IIPAKTUYECKOTO aHAJIN3a JIOTUKH
Pa3IMYHOIO poJa pacCyKACHHI; HaBbIKaMU
KPUTUYECKOTO BOCIPUATHSI HH(POPMALIUU

VueOHast MpakTuKa (HayIHO-UCCIIeI0BAaTEIbCKas
paboTa, moTy4eHre ePBUYHBIX HABBIKOB HAyYHO-
ncclieioBaTenbekoit padoter) (1 cemectp)

3HaeT: opraHU3alUIo IPOEKTHHIX PadoT Ha
NPEIIPUATHN, CTPYKTYPY TEXHUYECKOTO 3aJaHUs
IS IPOEKTHO-TEXHOJIOTHYECKON pa3padoTKu
W3/1ETIHS]; OpraHU3alnIo IPOSKTHBIX PadoT Ha
MpEeIIpUITHN, OCHOBHBIE TPHEMBbI 00pabOTKH U
[IPEICTaBICHNS SKCIIEPUMEHTAIIBHBIX JaHHBIX,
OpraHMU3aINI0 MPOEKTHBIX padoT Ha MPEANPUITHH,
CTPYKTYpY TEXHHUYECKOTO 3aJIaHUs JJIs IPOEKTHO-
TEXHOJOIMUYECKON pa3pabOTKU U3eus;
OpraHU3aIIO0 POEKTHBIX paboT Ha MPEANPUATHH,
CTPYKTYpPY TEXHUUYECKOTO 3aJIaHuUs JJIsl IPOEKTHO-
TEXHOJIOTMUYECKON pa3pabOTKH U3JIeNHsl; OCHOBHbIE
MPHUEMBI JIEJI0OBOTO OOIIEHUS B HAyYHOH,
MPOM3BOACTBEHHON M COIIMATILHO-00IeCTBEHHOM
chepax; OCHOBHBIE IOHATHS TEXHOJIOTUN
MOJTY4YEHUs] HOBBIX 3HaHUH (0a30BbIE MOJIENH,
CUI0TE3a, CTPYKTYpHAs U apameTpuyeckas
UIeHTU(UKALKS MOZIETIe B MaTepHalOBEICHU,
OCHOBHBIE MOHSATHUS TEXHOJIOTUU TOTYYEHHS] HOBBIX
3HaHuil (0a30Bble MOJEINHU, TUTIOTE3a, CTPYKTYPHAS U
napaMeTpudecKkas HIeHTU(UKALK MOJIENIeH);
OpraHU3aIMIO0 IPOEKTHBIX paboT Ha MPEIIPUATHIX;
OCHOBHBIE XapaKTEPUCTUKU IPOrPaMMHOTO
o0ecrieyeHns: CUCTEM aBTOMAaTU3HMPOBAHHOTO
POEKTUPOBAHUS PAIMOIEKTPOHHBIX CPEICTB
Pa3IMYHOIO Ha3HAYECHMSI, 3a]1a41 U METOIOB
HAy4YHOT'O MCCJIEIOBaHUS, COBPEMEHHbIE
TTOCTH)KEHUS HayKU U Tepe1oBble HH(OPMAIlMOHHbIE
TEXHOJIOTMU B TPOEKTUPOBAHUU PATUOIEKTPOHHBIX
CPEICTB; METOABI IPOBEICHUS TEOPETUUECKUX U
SKCIIEPUMEHTAJIBHBIX CCIIE0BAaHUHN B HAyUHO-
HCCIIEIOBATENbCKUX paboTax B 00JacT TEXHUKH U
TEXHOJIOTUI; TpeOOBaHUS HOPMATUBHBIX
JTOKYMEHTOB K O(OPMIICHHIO OTYETHOM
TOKYMEHTaluu YMeeT: GOpMyaupoBaTh MyHKTHI
TEXHUYECKOTO 33JIaHUS B COOTBETCTBHUHU C
TpeOOBAaHUSAMU MPEANPUATHUS; TIPUMEHSATh
COBPEMEHHBIE TEOPETUUECKUE U
DKCIIEPUMEHTANIbHBIE METO/IbI Pa3padOTKH
MaTeMaTH4ecKUX Mojiesiel uccieayeMbIX 00bEeKTOB
U IIPOLIECCOB, OTHOCSIIUXCS K MPO(heCcCHOHATbHON
NIESATEIILHOCTH 110 HAIPaBJIEHUIO ITOATOTOBKHY;
pemiark 3a7a4u 00pabOTKH JTaHHBIX C TIOMOLIBIO
COBPEMEHHBIX HHCTPYMEHTAJIBHBIX CPEICTB U
COOTBETCTBYIOLIETO MaTeMaTU4eCKOro anmapara,
MIPOBOJIUTH MCCIEA0BAHUS B IPUMEHEHUU HOBBIX
MaTepuaioB B MOJIETMPOBAHUH, TEOPETHUECKOM U
DKCIIEPUMEHTAJILHOM HCCIIEJOBAHNE
[pa3pabaThIBa€MbIX Y3JI0B U YCTPOMCTB, UCIOIB3YS
COBPEMEHHBIE METO/Ibl N3MEPEHUI XapaKTEPUCTHK
[PaAMOAIEKTPOHHBIX CPE/ICTB; BBIIOIHATH

HACTPOWKY M IPOBEPSATH NPaBUILHOCTD




(YHKIIMOHUPOBAHUS OTIBITHBIX 00Pa3LIOB
PaZMOdIEKTPOHHBIX YCTPOICTB C UCMOIB30BAHUEM
COOTBETCTBYIOILEH U3MEPUTEIILHON anmaparypsl 1
CPEICTB aBTOMATU3AIUU IKCIIEPUMEHTATIbHBIX
UCCIICIOBAHUI; BECTH JUAJIOT TIPH 00CYKIACHUU
Hay4HbIX, TPOU3BO/ICTBEHHBIX, COLIUATBHO-
00I1IeCTBEHHBIX aCMIEKTOB, CBSI3aHHBIX C
COBPEMEHHBIMH MaTepuajgaMH IeKTPOHHOU
TEXHUKU; COCTABJISITH IJIaH 3alllUTHl PE3yIbTaTOB
paboThI, POPMYIUPOBATH MyHKTHI TEXHUYECKOTO
3a]aHHsI B COOTBETCTBUU C TPEOOBAHUSAMH U
MpaBUJIaMU IPEANPUATHS; COCTABIATD IJIaH 3aIUTHI
[pe3ynbTaToB paboThl; MPOBOIUTH MOJICTUPOBAHHUE,
TEOPETUUECKOE U IKCTIEPUMEHTAIBHOE
MCCIJIEJOBAaHNUE Pa3padaTbIBAEMBbIX YCTPOMCTB €
MCIIOJIb30BaHNEM COBPEMEHHBIX METOJIOB M CPEJICTB
MPOCKTUPOBAHMS; COOIIONATH TPU MPOEKTUPOBAHUU
TpeOOBaHUIl CTaHAPTU3ALNU U METPOJIOTUYECKOTO
o0ecrieyeHus1, MOIy4aTh HOBBIE IOCTOBEPHBIE (DaKThI
Ha OCHOBE HaOIIO/IEHUI, ONIBITOB, HAYYHOTO aHAJINU3a
OMIUPUIECKUX JIAHHBIX; peeprupoBaTh HAyUHBIC
TPYIIbl, COCTaBJISITh aHAJTUTHYECKHE 0030PHI
HaKOIJICHHBIX CBEJICHUI B MUPOBOW HAyKE U
MIPOM3BO/ICTBEHHOM JIeATENbHOCTH; IOIy4YaTh HOBBIE
TOCTOBEpHBIE (PAKTHI HA OCHOBE HAOMIONECHHH,
OTIBITOB, HAYYHOT'O aHAJIN3a SMIUPUYECKUX JTaHHBIX;
CTPYKTYPHUPOBATh, TOHUMATh U CUCTEMAaTU3UPOBATH
HAy4YHO-TEXHUUECKYIO U CIIPABOYHYIO HH(OPMAIHIO,
0OPMIIATE U TPEACTABIATH PE3YIBTATHI TIO
BBIMIOJTHEHHOM paboTe; TpaMOTHO OTBEYaTh Ha
BOTIPOCHI IO TeMe paboThl MiMeeT nmpakTuaeckuit
OTIBIT: aHAJIN3a MPOEKTHO-TEXHOJOTHUYECKUX
perieHuii, paboThl CO CTaHIAPTAMH U
PYKOBOZSIIMMHU MaTepuaiaMu; MIpUMEHEHUS
COBPEMEHHBIX TEOPETHUECKUX U
SKCIIEPUMEHTAIIBHBIX METO/IOB Pa3pabOTKU
MaTeMaTH4eCcKUX MOJIeJIel NCClieyeMbIX 00bEKTOB
U TIPOIIECCOB, OTHOCAUINXCS K pohecCHOHAIbHOM
NesATeTbHOCTU M0 HAMPABIECHUIO MOATOTOBKH;
MPUMEHEHUS METOOB MTPOBEICHUS U
COBEPUICHCTBOBAHUS TEOPETUUECKUX UCCIIEJOBAHUN
B HAyYHO-KCCJICIOBATEIIbCKUX padoTax B 00JacTH
MPOCKTUPOBAHUS M TEXHOJIOTHH PATUOIEKTPOHHBIX
CPEICTB, MPUMEHEHHS] COBPEMEHHBIX
TEOPETHUECKUX U IKCTIEPUMEHTATBHBIX METOJI0B
pa3paboTKu MaTeMaTHYeCKUX MOJIeNe
UCCIIETyeMbIX OOBEKTOB U MPOLIECCOB, OTHOCSIIUXCS
K MpodeccroHanbHOMN AeITeTbHOCTH IO
HaIpaBJICHUIO TIOATOTOBKHU; aHAIN3a POEKTHO-
TEXHOJIOTMYECKUX pelIeHHH, paboThl co
CTaHJapTaMu U PyKOBOISIIMMU MaTeprualiaMu;
MOJrOTOBKU ITyOIMYHBIX BBICTYIUICHUH C JOKJIAI0M
110 TEMaTHKE COBPEMEHHBIX MaTEPUAJIOB
DIIEKTPOHHON TEXHUKU; BIa/ICHUS IPaBUIIaMU U
orbITOM OOIIeHus ¢ 3aKa3zunkoM u VcrionHuTenem,
MPUMEHEHHUs] COBPEMEHHBIX TEOPETHUECKHUX U




AKCTIEPUMEHTAIBHBIX METOJIOB UCCIICAOBAHUS
PaZOdIEKTPOHHBIX YCTPOICTB, CBA3aHHBIX C
npodeccCHOHANTBHON IeITeTbHOCTHIO 110
HaMpaBJICHUIO TOATOTOBKHU; aHAIN3a HAYYHO-
TEXHUYECKHX pa3paboTOK COBPEMEHHBIX
PaZMOdIEKTPOHHBIX CPEJICTB; aHAIM3a MPOEKTHO-
TEXHOJIOTHUECKUX PEIlIeHHIT; paboThI cO
CTaHJAapTaMH U PYKOBOASIIMMU MaTepHalaMu.,
dbopMynrpoBaHHS TPOOIIEMBI, 33/1a491 U METOJIBI
HAy4YHOTO MCCIICIOBaHUS, 0000IIECHHSI TOTyYEeHHbIE
[pEe3yNnbTaThl B KOHTEKCTE PaHee HAKOIJICHHBIX B
HayKe 3HaHUHM 1 POpMyTHUpPOBaHUS BBIBOAOB U
MPaKTUYECKUX PEKOMEH/IAINil Ha OCHOBE
pPENpPe3eHTaTUBHBIX U OPUTHHAIBHBIX PE3YIbTAaTOB
MCCJIEJOBAHNI; ITyOJIMYHBIX BBICTYIUIEHUH C
TOKJIaJlaMU TI0 TEMaTHUKe UCCIIEIOBaHU B 001acTh
POEKTHUPOBAHUS PAAMOAIIEKTPOHHBIX CPEACTB

YaeOHas MpakTuKa (TEXHOJIOTHYECKast, IPOEKTHO-
TEeXHOJIOTHYecKas) (2 cemecTp)

3HaeT: OpraHu3alrio IPOSKTHHIX PadoT Ha
NPEANPHUSITHN, CTPYKTYPY TEXHHUECKOTO 3a/IaHUS
U1 IPOEKTHO-TEXHOJIOTHYECKON pa3paboTKH
W3/ICTIHS]; OPTaHU3aINI0 IPOSKTHBIX PadoT Ha
NpEANPHUITUH, OCHOBHBIE ITpUEMbI 00pabOTKU U
MpeACTaBICHUS YKCTIEPUMEHTAIBHBIX TAHHBIX,
OCHOBHBIE TIOHATHS TEXHOJIOTMH MOITYUYEHUsI HOBBIX
3HaHMI (0a30BbIE MOZIENH, TUIIOTE3a, CTPYKTYypHas U
napameTpuieckas ACHTUPHUKAINA MOETeH);
OpTaHU3aINIO MPOCKTHBIX pabOT Ha MPEIMPUATHSIX;
OCHOBHBIE XapaKTEPUCTUKU IPOTPAMMHOTO
00ecTieYeHNsI CHCTEM aBTOMaTH3HPOBAHHOTO
POEKTHUPOBAHUS PAAMOAIIEKTPOHHBIX CPEACTB
[pa3IMYHOTO Ha3HAUYEHUS, TPOOIEMbI U OTPaHUICHUS
POEKTHUPYEMBIX YCTPOUCTB U OJIOKOB;
00ecTieunBaTh M JJOKYMEHTAJIBHO TTOITBEPIKIATH
COOTBETCTBUE XapaKTEPUCTHK OMBITHOrO 00pasia
TpeOOBAaHUSIM TEXHHYECKOTO 3aJIaHMsI; COOIMIOAATh
[pY NPOBEICHUN U3MEPEHUI TpeOoBaHUI
CTaHIAPTU3AIIH U METPOJIOTHIECKOTO
oOecrieyeHts.; COBPEMEHHBIE JOCTHKEHHSI HAyKu U
NepeI0oBbIe TEXHOIOTUN B COBPEMEHHBIX
pPalMOU3MEPUTENBHBIX KOMILJIEKCAaX, METObI
MPOBENICHHS TEOPETHUECKUX U IKCIIEPUMEHTAIBHBIX
UCCIIEIOBAHUI B HAYYHO- UCCIIEA0BATEIbCKUX
pabotax. COBpeMEHHYIO KI1acCU(PUKAIIIO
HKCIIEPUMEHTAIBHBIX UCCIEIOBAHUIN U TUITHI
N3MEPUTENTLHBIX CXEM HCCIIelyeMOT0 YCTPOHCTBA
Ymeet: (hopMyIupoBaTh MYyHKTHI TEXHUUECKOTO
3aJaHHsI B COOTBETCTBUH C TPEOOBaHUSIMHU
NPEANPUITHS; TPUMEHSITh COBPEMEHHBIE
TEOPETUICCKUE U IKCTIEPIMEHTAITBHBIC METO/IBI
pa3pabOTKN MaTeMAaTHUECKUX MoJienen
HCCIIETyeMbIX OOBEKTOB U TPOIIECCOB, OTHOCSIIIUXCS
K IPO¢eCCHOHAIBHON S TEIBHOCTH I10
HAIpPaBIICHHUIO ITOJITOTOBKH; PEIIaTh 3a/1a91
00pabOTKU JaHHBIX C TOMOIIBIO COBPEMEHHBIX
WHCTPYMEHTAIBHBIX CPEJCTB U COOTBETCTBYIOIIECTO

MaTeMaTH4yecKoro amnmnapara, GopMyaupoBaTh




MYHKTBI TEXHUYECKOT'O 33JJaHHsI B COOTBETCTBUHU C
TpeOOBAHUSAMH U PABUIAMHU HPEATIPHUSITHS;
COCTAaBJIATH IUIAH 3alllUThl PE3YIBTATOB PabOTHI;
[IPOBOJIUTH MOACINPOBAHUE, TEOPETUYECKOE U
PKCIIEPUMEHTAIbHOE UCCIIEJOBAHNE
pa3padaTbIBa€MBbIX YCTPOMCTB C HCIIOJIb30BAHUEM
COBPEMEHHBIX METO/IOB U CPEACTB MPOEKTUPOBAHUS;
cOOTI0/IaTh MTPU POSKTUPOBAHUN TPEOOBAHUI
CTaHAAPTU3ALUU U METPOJIOTUUECKOTO
oOecrieyeHus, MPOBOIUTh KOHCTPYKTOPCKHUE U
TEXHOJIOTMUECKHE PacUueThl /I IPOEKTUPOBAHUS
[IEYaTHBIX IJIAT; CHIKCHHS YPOBHS TIOMEXOOMHUCCHUH
OoT HUX VIMeeT mpakTU4YeCKUi OIBIT: aHAIN3a
POEKTHO-TEXHOJIIOTHYECKHX PEIIeHUH, paboThI CO
CTaHAapTaMH U PYKOBOISIIMMHU MaTepualaMy;
IIPUMEHEHUS COBPEMEHHBIX TEOPETHUECKUX U
HKCTIEPUMEHTAIBHBIX METOJIOB Pa3pabOTKU
MaTeMaTH4eCcKUX MOIeIel uccienyeMbpIx 0ObEeKTOB
U TIPOLIECCOB, OTHOCSIIUXCS K MPpo(dhecCHoHaIbHON
NEATEIIBHOCTH 110 HAIPaBJICHUIO IIOATOTOBKH;
[PUMEHEHNS METO0B ITPOBEACHUS U
COBEPUICHCTBOBAHUS TEOPETUUECKUX UCCIIEJOBAHNN
B Hay4YHO-HCCIIEIOBATEIbCKUX paboTax B 001acTu
[IPOEKTUPOBAHUSA U TEXHOJIOTUHU PaJUOIEKTPOHHBIX
CPEICTB, IPUMEHEHUS] COBPEMEHHBIX
TEOPETUYECKUX U DKCIIEPUMEHTAJIbHBIX METOIOB
MCCJIEJOBAHNS PaJIMOAIEKTPOHHBIX YCTPOICTB,
CBSI3aHHBIX C IPO(PECCHOHATBHON 1EATEIBHOCTbHIO
110 HAaIIPABJICHUIO NOATOTOBKHY; aHAJIM3a HAYYHO-
TEXHUYECKHUX pa3pabOTOK COBPEMEHHBIX
PaAMOIEKTPOHHBIX CPEICTB; aHATIN3a IPOEKTHO-
TEXHOJIOTMUECKUX PEIIeHH; paboThl cO
CTaHAapTaMH U PYKOBOASIMMU MaTepralaMy,
BJIAJICHUS METOAAMM aHAJIN3a, pacueTa u
MOJIEIIMPOBAHUS PAJHOIEKTPOHHBIX CPENICTB
PA3JIMYHOIO HA3HAUEHUsI C COOIIOIEHUEM
TpeOOBaHUI HOPMATHBHO-TEXHUUECKOU
TOKYMEHTALUH.; IPOBEIECHUS SKCIIEPUMEHTAIBHOIO
MCCJIEIOBAHNS U aHAJIN3a [TapaMEeTPOB
PaZMOdIIEKTPOHHBIX CPEICTB; MOJACIUPOBAHUS
COBPEMEHHBIX PaU03IEKTPOHHBIX CPEACTB U
TEXHOJIOTHYECKHX POLIECCOB C UCIOJIb30BaHUEM
CAIIP

YueOHast mpakTHKa (HayqIHO-HCCIIE0BATEIbCKAs
paboTa, mony4yeHue nepBUYHBIX HABBIKOB HAYYHO-
rccieIoBaTeabCcKol paboThl) (2 cemecTp)

3HaeT: OpraHu3alrio MPOEKTHHIX PadoT Ha
NPEINPUITUN, CTPYKTYPY TEXHUYECKOTO 3aJaHUs
111 IPOEKTHO-TEXHOJIOTHYECKON Pa3paboTKH
W3/IeNINS; OpraHU3alUIo IPOEKTHBIX padoT Ha
NPEIIPUATHN, CTPYKTYPY TEXHUYECKOTO 3aJaHUS
IS IPOEKTHO-TEXHOJIOTHYECKON pa3padoTKu
W3/1eJIHs1; OCHOBHBIE ITPUEMBI J€TIOBOTO OOIIEHHUS B
HAy4YHOM, PON3BOJACTBEHHON U COLMAJIBHO-
00111eCTBEHHOHU chepax; OCHOBHbIE MOHATHUS
TEXHOJIOTMU MOJTyYeHUs] HOBBIX 3HaHUM (06a30BbIe
MOJIENIN, TUIIOTE3a, CTPYKTYpHAs U
napaMeTpuieckas HieHTUUKalus MoJesel B

MaTCPUAJIOBECACHNUN, OPTraHU3alIUI0 ITPOCKTHBIX




paboT Ha MPEANPUSITHH, CTPYKTYPY TEXHUYECKOTO
3ajaHus 7151 IPOEKTHO-TEXHOJIOTUYECKOM
pa3pabOTKU U3ENNS; OPTraHU3AIUI0 IPOSKTHBIX
paboT Ha MPEeaNPUITUN, OCHOBHBIE TPUEMBI
00pabOTKH M MPEICTABICHUS IKCTIEPUMEHTAIBHBIX
TaHHBIX, 3a/1a41 U METO/I0B HAy4YHOTO
WCCJICIOBAHUS, COBPEMEHHBIC TOCTIKEHUS HAYKU U
nepeaoBble HPOPMAIIMOHHBIE TEXHOJIOTUN B
MPOEKTUPOBAHUU PATUOIIEKTPOHHBIX CPECTB;
METO/bI IPOBECHUS TEOPETUUECKUX U
DKCTIEPUMEHTAIBHBIX HCCIIEIOBAaHUI B HAYYHO-
MCCJIEIOBATEILCKUX Pab0oTax B 00JIACTH TEXHUKH U
TEXHOJIOTHIA; TPeOOBAHUS HOPMATUBHBIX
TOKYMEHTOB K 0(hOpPMJICHUIO OTYETHOMN
TOKYMEHTAI[UH, OCHOBHBIC TIOHATHUS TEXHOJIOTUU
MOJTy4CHHST HOBBIX 3HaHHH (0a30BbIE MOJIEIH,
TUIOTE3a, CTPYKTYpPHAS U MapamMeTpudecKas
HUACHTU(DUKAIIIS MOJIENICH ); OpTaHU3aIHI0
MPOEKTHBIX PabOT HA MPEINPUATHUSIX; OCHOBHBIC
XapaKTePUCTUKHU MPOTPaMMHOTO 00ecIieueHus
CHUCTEM aBTOMATHU3UPOBAHHOTO MPOCKTHUPOBAHHUS
PaZMOAIIEKTPOHHBIX CPEJICTB PAIIUYHOTO
Ha3HAUYCHUsSI YMEET: MPOBOANTDH UCCIICIOBAHHUS B
MPUMEHEHNU HOBBIX MaTepUajOB B MOJIETUPOBAHUH,
TEOPETUIECKOM H IKCIIEPUMEHTAILHOM
HCCIIeIOBaHNE Pa3padaThIBAEMBIX Y3JI0B U
YCTPOMCTB, UCIIONB3YSI COBPEMEHHBIE METOJIBI
M3MEPEHHI XapaKTePUCTHK PaTu03TeKTPOHHBIX
CPEJICTB; BHIMIOIHITH HACTPOUKY U MPOBEPATH
MPAaBHJIBHOCTh (P)YHKIIMOHUPOBAHUS OIBITHBIX
00pa3IoB pagroIIEKTPOHHBIX YCTPOUCTB C
MCIIOJIb30BaHNEM COOTBETCTBYIOIIEH
U3MEPUTENLHOM anmapaTypsl U CPEICTB
ABTOMaTHU3aIMH SKCIIEPUMEHTAIBHBIX
WCCJICTIOBAHUI; BECTH JUAIIOT TIPH 00CYKICHUN
Hay4HbIX, TPOU3BO/ICTBEHHBIX, COLIUATBHO-
OOIIECTBEHHBIX ACTIEKTOB, CBSI3aHHBIX C
COBPEMEHHBIMH MaTepuajgaMH IeKTPOHHOU
TEXHHUKH; COCTABIISATh IUIAH 3aUTHI Pe3yJIbTaTOB
paboThI, POPMYTUPOBATH MyHKTHI TEXHUYECKOTO
3a/1aHusl B COOTBETCTBUH C TPEOOBAaHUSIMU
MPEINPUITUS; IPUMEHITH COBPEMEHHbIE
TEOPETUICCKUE U IKCIIEPUMEHTAIBHBIE METOIBI
pa3paboTKu MaTeMaTHYeCKUX MOJIeNIei
UCCIIeTyeMbIX 00BEKTOB U MPOIECCOB, OTHOCSAIIUXCS
K MpodeccroHanbHOMN AeITeTbHOCTH IO
HAIPAaBICHUIO TIOATOTOBKY; PEIIaTh 3a/1a49H
00pabOTKH TaHHBIX C TIOMOIIIBIO COBPEMEHHBIX
WHCTPYMEHTAIILHBIX CPEJCTB M COOTBETCTBYIOIIETO
MaTeMaTH4ECKOro arnrapara, nojy4aTh HOBbIE
ToCTOBEpHBIE (haKThl HA OCHOBE HAOIONCHUH,
OTIBITOB, HAYYHOT'O aHAJIN3a SMIUPUYECKUX JTaHHBIX;
pedepupoBaTh HayYHBIE TPY/IbI, COCTABIATH
aHAIUTHYECKHE 0030pbl HAKOIIJICHHBIX CBEJICHUI B
MUPOBOU HAyKe U IIPOU3BOACTBEHHOMN
NESITEIbHOCTH; TI0Ty4YaTh HOBBIE JOCTOBEPHbIE




(axTBl Ha OCHOBE HAOIIOIEHUH, OTIBITOB, HAYYHOTO
aHaJIM3a SMIIMPUYECKUX JAHHBIX; CTPYKTypUpPOBATh,
MOHUMATh ¥ CUCTEMaTH3UPOBATH HAYYHO-
TEXHUYECKYIO M CIIPABOYHYIO HH(POPMALHIO,
0(OPMIIATH U IPENICTABIIATE PE3YIBTATHI 110
BBINOJIHEHHO paboTe; rpaMOTHO OTBeYaTh Ha
BOIIPOCHI 110 TeMe paboThl, HOPMYIUPOBATH MTyHKTHI
TEXHUYECKOTO 3aJ]aHNsl B COOTBETCTBHUHU C
TpeOOBAHUSAMH U TIPABUIAMHU TPEATIPHUSTHUS;
COCTaBJIATH IUIAH 3aIIUTHI PE3YIBTaTOB PAOOTHI;
[IPOBOJIUTH MOZAEINPOBAHUE, TEOPETUUECKOE U
YKCIIEpUMEHTAIbHOE HCCIIEJOBAaHUE
[pa3pabaTbIBa€MbIX YCTPOHCTB € UCIIOJIb30BaHHEM
COBPEMEHHBIX METOJIOB U CPEJICTB MPOEKTUPOBAHMS;
coOMIOIaTh MPH MPOEKTUPOBAHUHU TPEOOBAHUN
CTaHJapTU3aLH U METPOJIOTMUYECKOT0 00ecTIeueHus
lIMeeT MpakTU4EeCKUN OMBIT: IIPUMEHEHHUS
COBPEMEHHBIX TEOPETHUECKUX U
HKCTIEPUMEHTAIBHBIX METOJIOB Pa3pabOTKU
MaTeMaTH4eCcKUX MOIeIel uccienyeMbIX 0ObEeKTOB
U TIPOLIECCOB, OTHOCSIIUXCS K MPOodhecCuoHaIbHON
NeSITEIbHOCTH 110 HAIIPABJIEHUIO TIOATOTOBKH;
aHaJIn3a MPOEKTHO-TEXHOJOTHUECKUX PEIICHHH,
paloThI CO CTaHAAPTaMU U PYKOBOJSAILUMHU
MarepuaIaMu; MOATOTOBKH IyOIUYHBIX
BBICTYIIJICHUH C JOKJIQZOM 10 TeMaTHuKe
COBPEMEHHBIX MaTEPUAIOB JIEKTPOHHON TEXHUKHU;
BJIaJICHUS [IPAaBUJIAMU U OIIBITOM OOILEHUS ¢
3aka3zunkoM U McronHuTeneM, aHaan3a MpoeKTHO-
TEXHOJIOIMUYECKUX PEeLIeHUH, paboThI CO
CTaHJapTaMH U PYKOBOJSAIIMMHI MaTepHallaMu;
[PUMEHEHNs1 COBPEMEHHBIX TEOPETHUECKUX U
HKCTIEPUMEHTAIBHBIX METOJIOB Pa3pabOTKU
MaTeMaTH4ecKUX MOZIeIel uccienyeMbIX 0ObEeKTOB
U TIPOLIECCOB, OTHOCSIIUXCS K MPpOo(dhecCHoHaIbHON
NeSITEIbHOCTH 110 HAIIPABJICHUIO TIOATOTOBKH;
NPUMEHEHUSI METOJIOB ITPOBEACHUS
COBEPILIEHCTBOBAHMSI TEOPETUUECKUX UCCIIEOBAaHUN
B Hay4YHO-HCCIIEIOBATEILCKUX paboTax B 001acTu
POEKTUPOBAHUS U TEXHOJIOTMH PATUONIEKTPOHHBIX
CpeAcTB, GOPMYIUPOBAHUS IPOOIEMBI, 3aa41 U
METOJIbl HAyYHOTO UCCIIET0OBaHMsI, 0000IIEHUS
MOJTY4YEeHHBIE PE3yJbTaThl B KOHTEKCTE paHee
HAKOIUIEHHBIX B HayKe 3HaHUH U (OpMYJINpPOBaHUS
BBIBOJIOB U IPAKTUYECKUX PEKOMEHIAIMI HAa OCHOBE
pENpe3eHTAaTUBHBIX U OPUTMHAIIBHBIX PE3YJIBTaTOB
MCCJIEJOBAHNM; ITyOJIMYHBIX BBICTYIUIEHUH C
NTOKJIaIaMU 110 TEMaTHKe UCCIIeI0BaHUI B 001acTu
POEKTHUPOBAHUS PATHONIEKTPOHHBIX CPEICTB,
[PUMEHEHNs1 COBPEMEHHBIX TEOPETHUECKUX U
HKCTIEPUMEHTAIBHBIX METOJIOB UCCIICAOBAHHUS
PaIMO3IEKTPOHHBIX YCTPOMUCTB, CBSI3aHHBIX C
npodeccHOHANBHON IeITeTbHOCTHIO 110
HalpaBJICHUIO ITOJITOTOBKY; aHaJIN3a Hay4qHO-
TEXHUYECKHX pa3paboTOK COBPEMEHHBIX
PaJIMO3IEKTPOHHBIX CPEJICTB;; AHAJIM3a IPOEKTHO-




TEXHOJIOTMYECKUX PELIECHUI; paOOThI CO
CTaHAapTaMH U PYKOBOISAIINMU MaTepuaiaMu

4. O0bém 1 BUABI YUeOHOI PadOTHI

OO6mmas Tpy10eMKOCTh JUCIHUILUIMHBI cocTaBisgeT 3 3.¢., 108 4., 56,5 4. KOHTaKTHOM

paboTHI
Pacnpenenenue no cemecrpam
N Bcero B Jacax
Bun yuebuoid padors: 4acoB Howmep cemectpa
3
OO61mas Tpyao€MKOCTh AUCIUTIITMHBI 108 108
AyoumopHhvie 3auamusi: 48 48
Jlexuuu (JI) 32 32
[IpakTrdeckue 3aHATHS, CEMUHAPHI U (W) IPYTHE BUIBI
ayauTopHbIX 3aHaTuil (I13) 16 16
Jlabopatopubie pabotsI (JIP) 0 0
Camocmosmenvras paboma (CPC) 51,5 51,5
[ToaroroBka K sK3aMeHy 19,5 19.5
[ToaroroBka K NpakTUYECKUM 3aHATUAM 32 32
KoHcynpranyy u npoMexyTO4Hast aTTeCTaIus 8,5 8,5
Bu koHTpOJIs (3a4eT, nud.3a4eT, SK3aMeH ) - 9K3aMEH

5. ConeprkaHue TUCHMILIIMHBI

No OObeM ayTUTOPHBIX 3aHATUH 110 BUJIAM
paS,I[_ena HaunmeHnoBanue Pa3aciioB JUCHMIIIIMHBI B Jacax
Bcero JI 113 JIP
1 BBeneHue B COBpeMEHHbIE IPOIPaMMUpPYEMbBIE 3 ] 0 0
KOHTPOJUIEPHI
2 |[Kontpomep AVR ATMegal28 18 14 4 0
3 [lepudepuiinpie ycTpoiicTBa sl IPOrpaMMHPYEMBbIX 2 10 12 0
KOHTPOJUIEPOB
5.1. Jlekuun
Ne Ne Kox-
HaumeHoBaHMe WM KpaTKoe COAEpKaHUE JIEKIIMOHHOTO 3aHATUS BO
neKLuu[pasaena HACOB
1 1 [Knmaccudukamnus mporpaMMHPyEMbIX KOHTPOJIEPOB, OCHOBHBIC XapaKTECPUCTHKH 2
2 1 |OcHOBHBIEC MPOU3BOAMNTENN U HanOoJIee PacCIpPOCTPAHECHHBIE CEMEHUCTBA. 2
3 1 |OcHOBHBIE apXUTEKTYPhI IPOrPAMMHUPYEMBIX KOHTPOJIEPOB 4
4 2 |Apxurekrtypa u coctaB cemeiictB kouTpoiiepos PIC (Microchip) 2
5 2 |Cocras konTposnepa PIC16F877 2
6 2 |[TamATh mporpaMM U namsTh JaHHBIX KoHTposuiepa PIC16F877 2
7 2 |[TapannensHble noptsl KoHTposuiepa PIC16F877 2
3 ) CucrteMa npepbIBaHUM, TAUMEPBI-CYETYUKHU U CTOPOXKEBOM TakMEpP KOHTpOJUIepa 6
PIC16F877




9 3 [lonxiroueHNss ONMHOYHBIX KHOIIOK, JIMHEWHON U MaTPUYHOM KIIABUATYPHI K 2
KOHTPOJUIEPY
10 3 [TonkroueHne OMMHOYHBIX CBETOMOIOB M 7-CETMEHTHBIX UHIUKATOPOB K )
KOHTPOJLIEPY.
11 3  |ImHaMuyeckas WHIUKAIUS 2
12 3 |[loakmrouenue k koHTpoiepy KK uHAMKaTOpOB 2
13 3 |[loakmroueHHe K KOHTPOJJIEPY MPOrPaMMHO-YIIPABISIEMbIX MUKPOCXEM 2
5.2. lIlpakTyeckue 3aHATHS, CEMHUHAPbI
No Ne Koin-Bo
HanmeHnoBanue mim KpaTtkoe coAep:KaHue MPAKTUUECKOTO 3aHATHS, CEMUHApa
3aHATUS[pa3aena 4acoB
1 2 |YmpaneHue napauiesibHbIM opToM KoHTposuiepa PIC16F877 4
2 3 CBeTonroHas MHANKALMS U OMPOC OJUHOYHOU KHOIIKH 4
3 3 |[VopaBneHue 7-CETMEHTHBIMHU CBETOAMOIHBIMUA HHANKATOPAMU 4
4 3 JlnHaMUYecKast MHIUKALIUS 4
5.3. JlaboparopHbie padoThI
He nipenycmoTpensl
5.4. CamocrosiTesibHasA padoTa CTyIeHTA
Boinonnenne CPC
Crrcoxk nuteparypsl (C yKkazaHUEM Kon-
[Monux CPC pas3zelos, miaB, CTpaHuIl) / cchuika Ha  [CeMmecTp| BO
pecypc JacoB
[To circKky OCHOBHOM M TOTIOJTHUTEIBHOU
[ToaroroBka K sK3aMeHY y a 3 19,5
JTUTEPATYPHI IO KYpCYy
[1o ciiCKy OCHOBHOM M IOTIOJTHUTEIBHOU
[loaroroBka K NpakTUUYECKUM 3aHATUSAM 3 32
JTUTEpaTyphl MO Kypcy.

6. (I)OHI[ OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBAEMOCTH,

NMPOMEKYTOYHOM aTTeCTallMu

Kontpons xauecTBa ocBoeHUs1 00pa30oBaTeabHON IPOrpaMMBbl OCYIIECTBISETCS B
cootBercTBHH ¢ [Tonokenrem o 6aTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOH AESITENIBHOCTH 00yYarOIINXCS.

6.1. KouTpoabubie meponpusitusa (KM)

Hasganue Yam-
Ne | Ce- Bun Makc. THIBA-
KOHTpoJibHOTO (Bec [Topsinok HauucaeHUs 6AIIOB
KM|mectp| koHTpOIS MEDOLPISLIIS Oamn eTCS B
pornp A
[IpaBUIIEHO OPOPMIICHHBIH,
. Ortuer 11O CaMOCTOSTEIHHO BBIITOJIHEHHBIN OTYET 110
Texymni N . .
1 3 KOHTDOE MPaKTUYECKOU 1 5 |mpakTtHueckoi pabore. MakCUMaIbHBIM  [PK3aMEH
p pabote Nel 0aJIT HAYHMCIISIETCS 32 YCICITHYIO 3aIIUTy
oT4yerTa.
Texymmit Otyert 1o [IpaBriIbHO O(hOPMIIEHHBIN
2 3 Y . 1 5 P (bop o, DK3aMeH
KOHTPOJIb MPAKTUYECKON CaMOCTOSTEIHHO BBIITOJIHEHHBIN OTYET 110




pabote No2

MpakTU4YeCcKoi padote. MakcumanbHbIM
0aJi1 HAYMCIISETCS 32 YCIEUIHYIO 3aIIUTy
OTUeTA.

Texymni
KOHTPOJIb

Otuet no
MIPAaKTUYECKON
pabote Ne3

[IpaBuIBHO OhOPMIIEHHBIH,
CaMOCTOSITEJIBHO BBIIIOJIHEHHBIN OTYET 1O
paKkTU4YecKoil pabore. MakcuMalibHbIN
0aJu1 HAYMCIIAETCS 3a YCIEUIHYO 3aIIUTy
OTYeTA.

OK3aMCH|

Texymnii
KOHTPOJIb

Otuer no
MIPAaKTUYECKON
pabote Ned

[IpaBUIBHO OhOPMIIEHHBIH,
CaMOCTOSITEJIBHO BBIIIOJIHEHHBIN OTYET 110
pakTH4Yeckoil padbore. MakcumMalibHbIN
0aJul HAYMCIIAETCS 32 YCIEUIHYO0 3aIIUTy
OTYETA.

OK3aMCH|

bonyc

Bonyc 3a BoBpeMs

COAaHHBIC OTYCThI

10 IPaKTUYECKUM
paboram

BOHYC HaA4YHUCIIACTCA, €CJIN BCE OTUYCTHI 110
IIPAKTUYCCKHUM pa60TaM CIOaHbI B
YCTaAHOBJICHHBIC CPOKH.

OK3aMCH|

ITpome-
KYTOUHAas
arTecTauus

OK3aMCH

Orimnuno: OLeHKa «OTIAUYHOY»
BBICTABIISIETCS CTY/ACHTY, €CJIH OH NTyOOKO
Y IPOYHO YCBOWJI MaTepuai Kypca,
MCUEPIBIBAIOIIIE, TTOCIIEI0BATENEHO, YETKO
1 JJOTUYECKH CTPOMHO €ro U3JIaraet ero Ha
HK3aMEHEe, yMEET TECHO YBS3bIBATh
TEOPHIO C IPAKTUKOM, CBOOOIHO
CIpaBIsiETCS C 33J]a4aMU, BOIPOCAMU U
NpyTUMU BUJAMH IPUMEHEHHSI 3HAHHA,
[pUYeM He 3aTPyAHSIETCSI C OTBETOM IPHU
BUJIOM3MEHEHHUH 3aJJaHUM, TPABUIIBHO
000CHOBBIBAET MPUHSATOE PEIlICHHUE,
BJIa/IC€T HABBIKAMH U ITPHEMAMHU
BBITIOJTHEHUSI TPAKTUYECKUX 3a/1a4.
Y4eOHbIe TOCTHKEHUSI B CEMECTPOBBII
MEePUOJ U PE3YNIBTAThl IPOMEKYTOUHOTO
KOHTPOJIS IGMOHCTPUPYIOT OTIIMYHYIO
CTETeHb OBJIAJIEHUS] MaTepHaliloM Kypca.
Xopomio: OLeHKa «XOpOILIo)
BBICTABIISIETCS CTYACHTY, €CJIH OH TBEPIO
3HAeT MaTepuaj, TPaMOTHO U IO CYIIECTBY
M3IaraeT ero, He JO0IMyCKasi CylIeCTBEHHBIX
HETOYHOCTEW B OTBETE Ha BOIPOC,
[PaBUJIbHO MPUMEHSET TEOPETUUECKHE
[TOJIOKEHHUSI PU PEIICHUH MTPAKTUIECKUX
BOIPOCOB U 3a/1a4, BIa/ieeT
HE0OXOTUMBIMU HABBIKAMH U TTPHEMaMHU
VX BBITIOJTHEHUS. YYeOHbIE TOCTHKEHUS B
CEMECTPOBBIN NIEPUO U PE3YJILTATHI
[TPOMEKYTOYHOTO KOHTPOJIS
NIEMOHCTPHUPYIOT XOPOIIYIO CTENEHb
OBJIQJICHUSI MaTEpUAJIOM Kypca.
YrnosneTBoputenbHO: OeHKa
«YIIOBIIETBOPUTEIHHO» BBICTABIISETCS
CTY/ICHTY, €CJI OH UMEET 3HAHUS TOJIBKO
OCHOBHOT'O MaTepuaia, HO He YCBOUJI €T0
neTasel, 10mycKaeT HETOYHOCTH,
HEJ0CTaTOYHO MPaBUIIbHBIE

(hOpMYITHPOBKH, HAPYIICHHUS JTOTHYECKOM

OK3aMCH




[MOCJIEI0BATEILHOCTH B U3JIOKEHUH,
VCIIBITBIBAET 3aTPYAHEHUS [IPU
BBITIOJTHCHUH MTPAKTUYECKUX PaboT.
YueOHBIC TOCTHKCHHUS B CEMECTPOBBIN
[EPUOJI U PE3YyIBbTATHI MPOMEKYTOUHOTO
KOHTPOJISI IGMOHCTPUPYIOT 10CTATOYHYIO
(Y1OBJIETBOPUTEIBHYIO) CTETIEHD
OBJIAJICHUS MaTEPUAJIOM Kypca.
HeynosnersoputensHo: OnieHKa
«HEYJIOBJIETBOPUTEIBLHOY» BBICTABIIAETCS
CTYIEHTY, KOTOPBI HE 3HAET
3HAYUTEIBHOM YaCcTH MaTepHaa Kypca,
TIOITyCKAeT CYIIeCTBECHHBIE OITHOKH,
HEYBEPEHHO, C OOJIBIIUMU 3aTPyAHCHUSIMHU
BEITIOTHSIET MIPAKTUIECKUE PAOOTHI.
YueOHBIC TOCTHKECHHUS B CEMECTPOBBIN
[EePUOJI U PE3YyIBbTATHI MPOMEKYTOUHOTO
KOHTPOJISI IEMOHCTPUPOBAIIM KpailHe
HU3KYIO CTENEHb OBJI/ICHHS] MaTepUajIoM

Kypca.

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLIEHUBAHUSA

Bun npomexxyTouHOR Kpurepun
[Ipouenypa nposeneHus
aTTecTaluuu OLICHUBAHUs
YeneniHas 3amuTa BCexX 0OTYETOB O MPAKTUYECKUM
. . . B cooTBeTcTBMM C MII.
JK3aMeH paboram. CaMOCTOSTEILHBIN, TTOTHBIA U TPABUILHBIA OTBET
2.5, 2.6 Ilonoxxenus
Ha BOIMPOCHI IK3aMEHAIIMOHHOTO OujeTa.

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Ne KM

PesynbraTsl 00yueHus

YK-1

3HaeT: OCHOBHBIE MMOHATHS TEXHOJIIOTUH TTOJTyYeHHsI HOBBIX 3HaHUH (0a30BbIe
MOJIEJIH, TUIIOTE3a, CTPYKTYpHAsI U TapaMeTpuuecKas naeHTHGUKams
MOJIeTIei); OpraHu3aIuIo MMPOEKTHBIX padOT HA MPEANIPUATHUSX, CTPYKTYPY
TEXHUYECKOTO 3a/IaHHS JJIS TPOSKTHO-TEXHOJIIOTHUECKOH pa3pabOTKy H3IeIus;

BBEICHUE B 00IIYI0 MpobiaeMaTHKy ¢puiocodun TexHuKH; GopMUpoBaHUEe HAYKH
B IIUPOKOM COIIMOKYJIBTYPHOM KOHTEKCTE U B €€ HCTOPUYECKOM Pa3BUTHH;
cocTaB TpeOOBaHUI, MPEIBABISAEMBIX K yCTPOHCTBAM Ha MPOTPaMMHUPYEMBIX
KOHTpOJIepax

YK-1

YMeeT: COCTaBIATh IUIaH 3alIUThl PE3YJIBTATOB Pa0OThI; MPOBOAUTD
MOJIETUPOBAHHE, TEOPETUUECKOE U SKCTIEPUMEHTAIBHOE UCCIIEA0BAHNE
pa3pabaTbiBaeMbIX U(POBBIX YCTPONCTB C UCIIOJIb30BAHUEM COBPEMEHHBIX
METOJIOB, CPEJICTB POEKTUPOBAHUST; COONIONATH MPH MPOCKTUPOBAHUH
TpeOOBaHUS CTaHAAPTU3AIMH U METPOJIOTHYECKOTO 00eCTIeYeH s ; HCTIONb30BATh

npodeccHOHATBHO OPUECHTHPOBAHHBIE CHCTEMBI aBTOMATU3UPOBAHHOTO 1
MPOEKTUPOBAHUA HU(POBBIX YCTPONUCTB; IPUMEHATH METOAOIOTHIO HAyYHBIX
MCCIIEI0BAHUM U HAYYHOTO TBOPYECTBA; COCTABIIATH ILJIAH 3aIUTHI PE3YJIHTaTOB
paboTHI; BBIIETATH CYIIECTBEHHBIE XapaKTEPUCTUKU U TPeOOBaHUS K
YCTPOMCTBY; COCTABIISATh TEXHUUECKOE 3aJaHIE Ha MPOEKTUPOBAHUE YCTPOUCTB C
MPOrpaMMHUPYEMBIMU KOHTPOJLIEpAMU

YK-1

Nmeet HpaKTI/I‘IeCKI/Iﬁ OIIBIT: MPUMCHCHHUA COBPEMECHHBIX TCOPETUICCKUX U

OKCIICPUMCHTAJIbHBIX METOAOB UCCIICAOBAHUA PAIUOIJICKTPOHHBIX YCTpOﬁCTB,

CBSI3aHHBIX € TPOo(heCcCHOHAIBHOM 1eATEIbHOCTHIO 110 HANIPABICHUIO




MOJITOTOBKH; aHAJTN3a HAyYHO- TEXHHUYECKHUX Pa3pabOTOK COBPEMEHHBIX
PagNO3IEKTPOHHBIX CPENICTB; AHAIN3a IPOECKTHO-TEXHOJIOTNYECKUX PELICHUM;
paboTHI CO CTaHIAPTaMU U PYKOBOSIIIMMHE MaTepuaaaMu; TNIaHUPOBAHUS,
[MOJITOTOBKH U ITPOBEICHUS U3MEPEHUIN XapaKTEPUCTUK YCTPOMCTB Ha
MPOrPaMMHUPYEMBIX KOHTPOJIIEpaxX ¢ COOMoAeHHEM TpeOOBaHUI HOPMAaTHUBHO-
TEXHUYECKOM TOKYMEHTalUN

TumnoBbie KOHTPOJIBHBIC 3aIdHUS 110 KAKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE 00ecnedeHUue TUCIUIIIMHBI

IeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUMepamypa:
1. CxemorexHuka 31eKTpoHHbIX cucteM: [{udpossie ycrpoiicTBa Yueo.
B. U. boiiko, A. H. I'ypxuii, B. 5 XKyiikos u ap. - CI16.: BXB-IletepOypr, 2004. -
496,[1] c. un.
2. besyrnos, JI. A. lludpoBsie ycTpolcTBa 1 MUKPOIIPOIIECCOPHI YueO.
noco6ue 111 By30B 1o HanpasieHuto 210300 (654200) "Pagunorexunuxa” J1. A.
besyrnos, 1. B. Kanuenko. - PoctoB u//l: ®enukce, 2006. - 468 c.

0) OononHumMenbHAs IUMepamypa:

1. Yepnueukuii, B. O. IIpumenenne PIC-koHTpoIiepoB B cuctemax
ynpasieHus Yue6. mocooue FOx.-Ypai. roc. yu-T, Kad. Cucremsr ymp.; FOVpI'Y. -
Yenmsaounck: UznarensctBo OYpI'Y, 2000. - 126,[1] c. un.

2. IlaBnosckas, T. A. C/C++. [IporpaMmMmupoBaHue Ha SI3bIKE BBICOKOTO
ypoBHs [ TekcT] yueOHHK i1 By30B 110 HanpasieHuto "MHpopmaTuka v BBIYHUCIL.
texnuka" T. A. ITaBnoBckas. - CII0. u ap.: [Tutep, 2020. - 460 c. un.

8) omeyecmeenHbvle U 3apydedcHble HCYPHATbL N0 OUCYUNIUHE, UMelowuecs 8 bubiuomexe:
1. Computer Design [Mukpodopma] : Hayd.-TexH. xxypH. Littleton, MA :
Penn Well.
2. PedeparuBHblii KypHasl. ABTOMaTHKa U BRIYUCIUTENIbHAS TeXxHUKa. 01.:
cBozl. ToM / Poc. akaz. Hayk, Beepoc. un-t Hayd. u texd. unpopm. (BUHUTN)
3.  HoBocTu 31€KTpOHUKHN

2) MemoouuecKue yYKasaHus 0 Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. IIpoekTnpoBaHHME CUCTEM HAa OCHOBE MPOrPAMMUPYEMBIX
KOHTPOJIJIEPOB

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1. TIpoekTmpoBaHWE CUCTEM HA OCHOBE MPOTPAMMHPYEMBIX
KOHTPOJUIEPOB

JJIEKTPOHHAs Y4eOHO-MeTOAMYECKAs JOKYMEeHTAIlUsA

Her
[Tepedyens KCIOIB3YEMOTO MIPOTPAMMHOTO O0ECIICUCHHUS:

1. -Microchip-MPLAB IDE(6eccpouno)



[Tepedenb ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -Undopmarmonnsie pecypebt OI'Y OUIIC(6eccpouno)

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne Q1 CIUITHHbI

No OcHoBHOE 000pyOBaHNE, CTCH/IbI, MAKETHI, KOMITEIOTEPHASI TCXHHKA,
Bun 3anaruii a I_l MPeyCTaHOBICHHOE IPOTpaMMHOE 00ecTIedeHHEe, UCTIONb3yeMOe s
YA pa3IMYHBIX BUIOB 3aHATUH

Hpairiieckie 1010 CreHapl A U3yYEHUS! IPOTPAMMUPYEMBIX KOHTPOJLJIEPOB
3aHATHUS U ceMUuHaphI |(30) ARLA Y porp Py p p

1010
(36)

Jlexuun

[Ipoexrop




