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dopma oOydeHus OuHas 3aoyHas
CemecTtp 8 8
OO61rast Tpy10EMKOCTBH B 3.€./9acax 2,5/90 2,5/90
KonTaktHas pabora (4ac.), B TOM 4uciie 42 14
JIEKITUH (4ac.) 24 4
nabopatopHbie paboThI (Yac.) 16 4
MIpaKTUYECKHEe (CEMUHAPCKNE) 3aHITHS (4ac.) —
CamocrosiTenbHast padoTa (4ac.), B TOM YHCIIC 48 76
KypCOBOM MpoeKT/paboTa (cemecTp) — —
KonTtposns (3x3ameH, yac./3a4€T) 3a4éT 3a4éT

Jonenk, 2023 r.



Pabouas nporpaMma  JUCHUIUIMHBL  «MUKpPOTIPOIIECCOpHAs — TEXHUKa»
COCTaBJICHA B COOTBETCTBUHU C y4E€OHBIMHU IJIAaHAMHU [0 HAIMpPaBJICHUIO MOATOTOBKU
13.03.02 «DnekTposHepreTHKa M 3JICKTPOTEXHUKA», HAINPaBICHHOCTh (MPpoduIib)
«HEProyCTaHOBKM Ha OCHOBE BO300HOBJISIEMBIX MCTOYHUKOB 3Heprum» s 2023
rojia npuéma 1o OYHOM U 3a04HOM hopMaM 00yUCHHUS.

CocTaBHUTEb:

JlotieHT Kadenpsr
«ONEeKTpUYEeCKUe CTAaHIUMNY, K.T.H. ¢_—> — Jlepkaués C.B.

1HCh)

PaGouas mporpaMMa paccMoTpeHa W NPHHSATA Ha 3acelaHuu Kadeapsl «DJek-
TPUYECKUE CTAHIUN.

IIpotokor ot « /4 » 03 2023 roma Ne  F
3aBenyromuii kadeapoit %‘ Tkauenko C.H.
: (noxick) (®.1.0.)

Pabouas mporpamma ogoOpeHa y4ueOHo-meToamueckoii komuccueir I'OYBIIO
«JOHHTY» no nanpasneHuto moaroToBku 13.03.02 — «DneKTposHEpreTuka U 3JieK-

TPOTEXHUKA. :
[IpoTokom oT « 25 » Q3 2023 roma Ne 3
[Ipencenarens ﬁL Txkauenko C.H.
(moAmuCH) (®.1.0.)
Pabouass mporpamma mnposena i 20 roga mnpuéMa Ha 3aceJaHuu
Kadeaphl «INEKTPUUECKUE CTAHITUI.
[IpoTOKOII OT « » 20 roma Ne

3aBenytomuii kadenpoit

(rozuch) (®.1.0.)

PabGouass mporpamma mnpoasieHa s 20 roga npuéMa Ha 3acelaHuu
Kadeapnl «DNEKTPUISCKUES CTAHITHH.

ITIpoTokoi oT « » 20 roga Ne

3aBenytomuii kadenpoit

(ToMcK) (®.1.0.)

Pabouas mporpamma mnpoyena s 20 roga mnpuéMa Ha 3acelaHuU
Kadeapnl «DNEKTPUISCKUES CTAHITHH.

ITIpoToko oT « » 20 roga Ne

3aBemyromuii kadeapoin

(moamucs) (®.1.0.)



1 OBBEKT, LHEJIb U 3AIAYY OCBOEHUA INCIIUITJINHBI

JlucuunmHa — paccMaTpyUBacT  BONPOCHI  M3YYEHHMS MHKPOIPOLIECCOPHOM
TEXHUKH, OTJIAJIKHA IPOTPAMMHOI0 U alllapaTHOr0 0OECIeUEHUs pa3IMUHbIX KJIACCOB,
CPEICTBA COIJIACOBAHUS MHUKPOIIPOLIECCOPHBIX CHUCTEM C OOBEKTAMHU YIIPaBJICHHUS,
CO3/1aHUS CUCTEMBI YIIPABICHUS U UX IIPOrPAMMHOTO 00€CTICUEHMS.

[{enp IMCUMIUIMHEL:

U3YYEHUE COBPEMEHHOTO COCTOSIHMS, TEHACHIMM W IIEPCIEKTHB Pa3BUTHS
MHKpPONPOLIECCOPOB M MHUKPOIIPOLUECCOPHBIX  CHUCTEM, METOIMKM  OTJIAJKH
anmapaTHOro M MPOrpaMMHOTO  OOECHEYEeHHMs] MHKPOIPOLIECCOPHBIX CHCTEM
PAa3JIMYHBIX KJIACCOB U HA3HAYEHUM.

B pesynbrare 0CBOEHUS IUCHUILUIMHBI CTYAEHT JOJIKEH:

3HATH:

IIPUHLAINBI  TIOCTPOEHHUSI MHKPONPOLECCOPHBIX CUCTEM, CTPYKTYypy H
Ha3HA4YCHUE OTACIIbHBIX DJIEMEHTOB; CPEIACTBA COIJIACOBAHMS MHUKPOIIPOLIECCOPHBIX
CUCTEM C OOBEKTaMH YINpPaBJICHMS; METOJbl MNPOTPaMMHUPOBAHUS CIIELUATbHBIX
JHEPreTUYECKUX CUCTEM YIPABJICHUS;

yMeThb:

COCTaBJIATh CTPYKTYpHBIE CXEMBI yIIpaBJICHUs DYHEPreTUYECKUM
o0opynoBaHUEM; CcO37aBaThb MHUKPOIIPOLIECCOPHBIE  YCTPOMCTBA U  CUCTEMBbI
YIPABJICHUS U UX TPOTPaMMHOTO 00€CTIEUEHUS.

BJIA/ICTh:

HaBBIKAMM T[IOMCKa, aHaiu3a U 0000lIeHHs HeoOXoauMou HH(POpPMALINH;
HaBBIKAMHM CaMOCTOATEIbHOM, WHAMBUAYAJbHOM pabOThl C HAYYHO-TEXHUYECKOM,
CIIPABOYHOM JUTEPATypPOH, HOPMATUBHO-TEXHUUYECKON TOKYMEHTAIMEN; CPEACTBAMHU
pa3pabOTKU MUKPOKOHTPOJUIEPHBIX CUCTEM.

[Ipouiecc M3yyeHus: AMCHUIUIMHBI HANpaBiieH Ha (OPMHUPOBAHUE CIEAYIOLIUX
xommeTenmui: I11K-2, ITK-4.

2 MECTO JUCIUIIINHBI B OCHOBHOM OBPA3OBATEJILHOM
IMPOI'PAMME

JucuumuiiHa  OTHOCHUTCS K 4acTd,  (QopMUpyeMOW  ydyacTHUKAMHU
o0pa3oBaTeIbHBIX OTHOILIEHWM  y4eOHOro ruiaHa, Oa3upyeTcss Ha 3HAHUSAX U
YMEHUSIX, KOTOPbIE€ CTYACHT MPUOOpes TPH OCBOCHUU MPEAIICCTBYIOUIUX
TUCUUIUIMH: (U3UKa, BBICIIAsT MaTeMaThKa, WHOOPMATUKA, TEOPETUYECKUE OCHOBBI
AIIEKTPOTEXHUKH, DJICKTPUUECKHUE MAIIIMHBI, MPeoOpa3oBaTesibHas TEXHUKA

3HaHUA U YMEHMS, TPUOOpPETCHHBIC MPU OCBOCHHUM JAHHOW JUCIUILIMHBI,
pEAN3YIOTCS CTYAECHTOM IMPU W3YYEHUHU TOCICIYIOMIUX IUCIUILUIMH: aBTOMATHU3aLIMs
MPOU3BOJACTBEHHBIX  MPOIIECCOB  MPOTpaMMbI  OakajJaBPCKOW  TMOJITOTOBKH,
MUKPOIIPOIIECCOpPHAsl peJiciiHast 3aluTa, WHTEJUICKTyaJbHbIE ITU(QPOBBIC 3aIIUTHI
MIpOrpaMMbl MaruCTEpCKOM MOJATOTOBKH; MPOXOXKICHUU T'OCYIAPCTBEHHOW UTOTOBOM
aTTECTallHH.



3 CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI

3.1 PacnpenesieHne y4eOHbIX YaCOB M0 TeMaM JUCUMILIMHBI U BUAAM 3AHATHH

Ne
TE
MBI

HaumenoBanue tem
(comepkaTeNbHBIX MOJTYJICH )

KonuuecTBo yacos
(ounasi/3aounast hopma)

Bcero

B TtoMm uucne

Jlexuuun

[Tpakr. | JlaGop.

CPC

ApxurtekTypa
MuKponpoueccopHsix (MII)
CUCTEM.

5/5

2/0

0/0 0/0

3/5

Crennanu3nupoBaHHbIE
CUCTEMBI CUHCIICHHS.
Oco0eHHoCcTH UX
IPUMEHEHUS.

5/5

2/0

0/0 0/0

3/5

Knaccuduxanus MIT u MK.
XapaKTepUCTUKH.

5/5

2/0

0/0 0/0

3/5

MamuHHas cucreMa
komaHg MII cuctembl u ux
BbINoJIHEHUE. KoaupoBanue
KOMAaH]I.

5/6

2/1

0/0 0/0

3/5

MK kak 31€MEeHT
MHKPOITPOLIECCOPHOM
cucteMbl. O0mas cxema
IO TKJTIOYCHUS
KOHTpOJIIEpa.

5/5

2/0

0/0 0/0

3/5

CeMHCerMeHTHBIE
CBETOIUOIHBIE
HWHJIUKATOPBI.

716

1/0

0/0 3/1

3/5

PexxuMbl paboThl 1
UCII0JIb30BAaHUE 8-OUTHBIX U
16-6uTHBIX TaliMepOB-
CUETUMKOB.

8/6

2/1

0/0 3/1

3/4

Pabotra TalimepoB
COBMECTHO C CUCTEMOM
MIPEPBIBAHUI KOHTPOJLIEPA.
3axBaT BHEIIHUX COOBITHIA.

6/5

1/0

0/0 2/1

3/4

N3mepenue TOKOB 1
HaNpsHKEHUU C TOMOUIBIO
ATIIT.

716

2/1

0/0 2/1

3/4

10

[udpo-ananororoe
npeodpa3zoBaHue.
IIpocrelimee yripaBieHue
AIICKTPOABUTATEIISIMH.

715

2/1

0/0 2/0

3/4

11

TumoBsle 1aTYNKHA U
CIIOCOOBI UX MOIKIIIOYECHUS
K MK.

3/5

1/0

0/0 0/0

215




KuKOKpUCTATUINYECKHE
1p |MHAHMKATOPEL BEBOK Ha 3/5 1/0 0/0 | 0/0 2/5
HHUX YUCJICHHOM U
TEKCTOBOM MH(OpMAIIHH.
CoBmecTHas paboTa
13 | MEKPOKOHTPOJIIEPOB KaK 5/5 1/0 0/0 2/0 215
€IMHOU CUCTEMBI.
Ces3b ¢ IIK. Co3nanue
14 | mpocreiimei cetu 5/5 1/0 0/0 2/0 215
KOHTPOJLIEPOB.
CoBpemMeHHbIE
15 | POMPIHILICHHBIC 3/5 1/0 0/0 | 0/0 2/5
IIPOBOJTHBIC
OCCIIPOBOJIHBIC CETH.
[TpUHIUIIB TOCTPOCHHUS
16 | TMUIIOBOYM TPOMBIIIJICHHOM 3/5 1/0 0/0 0/0 2/5
MII-cucremsl.
Konrairias padora 216 0/0 00 | 00 | 0/
(momoHUTEIbHAS)
KypcoBas paboTta (rmpoekr) 0/0 0/0 0/0 0/0 0/0
HToro mo BuaaM 3aHATHIH 90/90 24/4 0/0 16/4 42/76
KonTpoib 0/0 0/0 0/0 0/0 0/0
HUTOTO 90/90 24/4 0/0 16/4 42/76
@dopMHpOBaHNE KOMIIETEHIHI B Pe3yJIbTaTe OCBOCHHS TeM THCIMIIJIHHBI
K TeMbl TUCHUIIIUHEI,
OMHCTCHIHHI HalleJICHHbIE Ha BBIPA0OTKY KOMIETEHIINH
I1K-2 Temsr 1-5
I1K-4 Temsr 1-5
3.2 Jlekuuu

Tema 1. Apxurektypa mukponpoueccopubix (MII) cucrem.

Conepxxanue Tembl 1:

HCTOpI/IH pPa3BUTHA BBIYUCIIMTCIBHBIX YCTpOfICTB.

OCHOBHBIE 3JEMEHTHl BBIYMCIUTENBHBIX MamUH. COCTaBJISIOMIME KOMIBIOTEPHOU
PEBOJIIOLIMM U €€ BJIWSIHUE HA NPUHUUIBI KOHCTPYUPOBAHUS MHUKPOIPOLIECCOPHBIX

YCTPOUCTB.

Tema 2. Cnenuanu3upoBaHHbIE CHUCTEMbl cyucieHUus. OCOOEHHOCTH HX

ITPUMCHCHUS.

Conepxkanue Ttembl 2: JlecaTuyHas, II€CTHAAUATEPUYHAS, BOCHMEpPUYHAs
cucteMbl cuucieHus. [IpuHuunel nocrpoenust uucen. llepeBon yucen u3 ogHOM
cucteMbl B Apyryro. CriocoObl IpeACTaBIeHUs] OTPULIATENIbHBIX uncel. ClloKeHue U
BBIUMTAHUE YMCEJ B PAJIUYHBIX CUCTEMAX.




Tema 3. Knaccudpukauus MIT u MK. Xapakrepuctuku.

Copepxanue Tembl 3: OcHoBHbIE 31eMeHThl MII cuctem, nx B3aumMoelcTBueE.
[Tpoueccop, namsTh, IMHA aJpeca, JAHHBIX, CUTHAJIBI YIPABICHUs, IepU(epuiiHble
ycrpoiictBa. CTpyKTypHO-JOTMYECKass cXeMa MuKporponeccopa. CTpykrypa
BHYTPEHHHMX PETUCTPOB MUKPOIPOLIECCOPHI M UX HHAWBUIyAIIbHOE Ha3HAYCHHUE.

Tema 4. MamunHas cucrema koMaHn MII cucteMbl MU HMX BBINOJHEHHE.
Konnposanue koman.

Conepxxanue TteMbl 4: OYHKIMOHUPOBAHUE 3JIEMEHTOB MHUKPOIPOLIECCOPHOU
CHUCTEMBI B COOTBETCTBUU C MOJIYYEHHOM KOMAHIOW. XpaHEHHE KOMaH/ U JTAHHBIX B
MII cucreme. Buasl mamsatu 1 koMana. IIpocreimme KOMaHabl IEPECHUIKA JaHHbBIX
n apupmernueckue. Komguposanue komanj. Oduepenp KomaHA. 3arpy3ka KOJOB
IIPOTPaMMBbl C TIOMOIIBIO OTIAQYMKA M €€ IOIaroBoe BbINOJHeHHE. OTnanka
IIPOTrPaMMBI.

Tema 5. MK kak sneMeHT MuUKpomporeccopHoi cuctembl. OOmias cxema
NOAKJIIOUEHHsS] KOHTpoJuiepa. [logkioueHne MpOCTEUIINX BHEUMIHUX YCTPOMCTB K
KOHTPOJLIEPY.

Conepxanue temsl S5: Haznauenue BoIBOAOB. lloaKitoueHre nuTanus, KBapua
u nporpammaropa. [IpuHuunuaneHas cxemMa NPUCOEAWHEHUS KOHTAKTOB IMOPTOB K
BHYTPEHHEW CXE€ME KOHTPOJUIEpA. XapaKTEPUCTUKHU MOPTOB, MOAKIIOUEHNUE KHOMKH,
CBETOAMO/A, PEJIe, UCIIOIB30BAHUE TPAH3UCTOPOB ISl TTOBBIIICHUSI TOKA HArpy3KU U
OTNITPOHOB I 00€CTICYEHHUS TOMEXO3AIUIIIEHHOCTH.

Tema 6. CemucerMeHTHbIC CBETOAMOJHBIC WHAMKATOpPHl. BBIBOJ Ha HHUX
YUCJICHHON U TEKCTOBOUW MH(OPMAIIHUH.

Conepxkanne TeMbl 6: CxemMa IMHAMHUYECKON MHIUKAIIMA HA CEMUCETMEHTHBIX
CBETOJIMOAHBIX MHAMKATOpaX. [IporpaMMa BhIBO/A TEKCTOBOW MH(pOPMAIUU U IHQP
C IIJIaBAIOIICH TOYKOM.

Tema 7. Pexumbl paboThl M UCIHOJIb30BaHUE §-OMTHBIX W 16-OUTHBIX
TalMepOB-CUETYUKOB.

Conepxanue Tembl 7: PexxuMbl pabOThl M MCHOJB30BaHUS 8-OMTHBIX U 16-
OUTHBIX TalIMEPOB-CUETYUKOB.

Tema 8. PaGota TaliMepoB COBMECTHO C CUCTEMOW MPEephIBaHUN KOHTPOJUIEpa.
3axBaT BHEIIHUX COOBITUH.

Conepxanue Tembl 8: Peructpsl TallMEepOB-CUETUYHMKOB. YIPABJICHUE
pexxumMamMu ux paboTel. PaboTta TaliMepoB COBMECTHO C CHUCTEMOW MpephIBaHHIA
KOHTpOJUIepa. 3aXBaT BHEIIHUX COOBITUH.




Tema 9. 3amepenue TOKOB U HanpsiKeHU# ¢ nomoinbio ALIIL.

Conepxanue tembl 9: Tunbl AL [MpuHuune! ux aercTBus. JnoaHas 3amura
Bxon0B. HMcmonwszoBanue OY nna ycunenus cur"ana. JuddepeHumnanbHbie
YCUJIMTEIN. AKTHUBHBIE W TMacCuBHble QuibTphl curHaia. Buemmnue ALl
Hcnonb3oBanue TpaHcPoOpMaTOPOB TOKA U HAMNPSHKCHUS TIPU H3MEPEHUSAX Ha
MEPEMEHHOM TOKE.

Tema 10. IIudpo-ananoroBoe mnpeoOpazoanue. [Ipocreiimee ympaBieHHE
ANEKTPOJBUTATESIMHU.

Conepxanue tembl 10: Iudpo-anamoroBoe mnpeoOpa3oBaHWe C MOMOIIBIO
PE3UCTUBHOW CXEMBI, MIHPOTHO-UMITYJIbCHOM Moxyisanuu, LIAIL. Ynpasnenune
JBUTATEJIEM MOCTOSTHHOIO TOKA, IIArOBbIM JBUTATENIEM, ITPeoOpa3oBaTeIeM YacTOTHI
st AL

Jlurepatypa k Teme 10: [1,2,3,4,5,6]

Tema 11. Tunossle JaTYUKH U c1OCcOOBI UX MoakKiIroYeHus kK MK.

Conepxkanue Ttembl 11: OnThueckue AAaTYMKH 4YaCTOThl BpalICHMS, yIJa
MIOBOPOTA, KOHEUHBIEC BBIKJIIOUATENIM HAa TEPKOHAX, TaTYMKU TeMIEPaTyphl, JaBICHU,
CKOpPOCTH TMOTOKa Tasa MU XUAKOCTH. Mcmomp3oBanne SD-kapT s peructpanuu
nH(popmanuu.

Jluteparypa k Teme 11:[1,2,3,4,5,6]

Tema 12. J)KuakokprucTammmyecKue NHANKATOPbI. BBIBOJ Ha HUX YMCIIEHHOW U
TEKCTOBOM MH(pOPMALIHH.

Conmepxxanne tembl 12: Tlogkmiouenune andaBUTHBIX ©  TpadUIECKUX
KUAKOKPUCTAIUINYECKUX MHAUKATOpOB. [IpmHumner ux aeiictBus. Cucrtema KOMaH.
yhpaBJieHUs] UHIUKATOpoM. bubnuorexkn dyHKUMA st pabOThl ¢ WHIUKATOPAMH.
[TIpumepsl nporpamm.

Jlurepatypa k Teme 12: [1,2,3,4,5,6]

Tema 13. CoBmecTHas paboTa MUKPOKOHTPOJUIEPOB KaK €IMHON CHCTEMBI.

Conepxkanue tembl 13: Tlepemaua wundopmammu wmexay asyms MK
(nocnenoBatenbHasi, napaenbHas, UART, USART). Ilpucoenunenue Oonee AByX
MK uepe3 unrepdeticet SPI, 12C.

Jlutepatypa k Teme 13: [1,2,3,4,5,6]

Tema 14. CBs3zp ¢ IIK. Co3ganue mnpoctermeid ceTh KOHTPOJUIEPOB.
HNuTtepdelicbl 1 MPOTOKOJIbI CPEJCTB Mepeaaun nHopManuu.

Conepxkanue Tembl 14: Unatepdeiicet RS232, RS485, cBa3w ¢ [1IK ¢ momorbio
RS232. Opranuzamus npocTedilner ceTu MHMKPOKOHTPOJJIEPOB C  IMOMOIIBIO
unrepdeiica RS485. Caassb ¢ TIK ¢ momomsio USB.

Jluteparypa k Teme 14: [1,2,3,4,5,6]

Tema 15. CoBpeMeHHbIE TPOMBIIICHHBIE TPOBOAHBIE U OECIIPOBOIHBIE CETH.



Conepxanue tembl 15: Mukpomnporeccopubie cetd CAN u Ethernet. Csi3b
yepe3 Uurtepuer. Ilporokonst TCP/IP m FTP. Ilepenaua wundopmaiuu uepes
UHTEPHET U U3 UHTepHETa Ha MOOWIIbHBIN TenedoH. Cxxatue U 3amuTa nHhopMaIuu.

Jlutepatypa k Teme 15: [1,2,3,4,5,6]

Tema 16. [IpuHIIUIIBI TOCTPOCHUS TUTIOBOM MPOMBINILICHHON MII-cuctemsi.

Conepxkanue Tembl 16: Ctpykrypa MII-cuctemMbl IUCIETYEPCKOTO YIIPABICHHUS
U pelieHON 3aluThl MOJACTaHIMU. TumoBoe mporpammHoe oOecriedeHue. Pabora
cuctembl SCADA.

Jluteparypa k Teme 16: [1,2,3,4,5,6]

3.3 lIpakTHyecKkue 3aHATUSA
[IpakTyeckue 3aHATUS MO JUCHUIUIMHE HE MPEIyCMOTPEHBI Y4EOHBIM
IIJIAHOM.

3.4 JlaGopaTopHbie padoThI

No OO0bemM, yac. Jlutep
/1 Tema pabo: OYH/3209H aTypa
1 [IporpammupoBaHre Ha s3bIke accemOiepa. o1 [7]
Pa3paboTka mporpamMmbl -
[IporpammupoBanre Ha s3bIKe accemOiepa.

2 KomupoBanwe KOMaHA W  BBITIOJIHCHHE 2/1 [7]
IPOTrPaMMBI.
W3yyenue  cucTemMbl  NPOrpaMMHPOBAHUS

3 CodeVision AVR. Pa3zpaboTka 1 BBINOJHEHHE /1 [7]
MpPOCTOM TIPOrpaMMbl Ha SI3BIKE BBICOKOTO -
ypoBHs1 Cu
[IporpamMmmupoBanue 7-CErMEHTHOTO

4 CBETOJMOJTHOTO  HMHIWUKATOpa B  PEKUME 2/1 [7]
JWHAMUYECKOW WHJIUKALIUH.

5 [IporpammupoBanue 8-6uTHOro u 16-6MTHOrO 2/0 [7]
TaliMe-poB
N3mepenue TOKOB 51 HaIpsKEHUN.

5 Brruncnenuss AEHCTBYIOLIETO, CPEIHETO W 2/0 [7]
aMIUIMTYJHOTO  3HaueHusa.  OnpexneneHue
NIEpHOJIa NIEPEMEHHOIO TOKA.
Pa3zpaboTka mporpaMmbl peanu3aiii MEHIO U

7 NporpaMMbl  PEAAKTUPOBAHUSI  HECKOJbKUX 2/0 [7]
YUCJICHHBIX NapaMeTPOB HACTPOUKU CHUCTEMBI.

8 CBsi3b C NEPCOHAIBHBIM KOMIIBIOTEPOM Uepe3 210 [7]
nopt RS232

UTOIro 16/4

3.5 CamocTosiTesibHasi padoTa CTyIeHTa

Ne . O0mBeM, Jac.
Bupl caMocTosITEIbHOM pabOTHI CTyIEHTa
n/m 04H/33204YH

1 M3yueHne JeKIMOHHOTO MaTepualia 28/40




HO,Z[FOTOBK& K IIPAKTUYCCKUM 3aHATUAM

[TonroroBka Kk 1a00paTOpHBIM paboTam 10/26

BrInosHeHne KypcoBOro npoeKTa —

BrinmonHeHne KypcoBoit paboThI —

o (OB WN

BrImmosiHeHrE KOHTAKTHOM Pa0OTHI
p 10/10

(IOTOTHUTENTHLHOM)
UTOI'O 48/76

3.6 KypcoBoii nmpoexT (padoTa), BbINOJHEHUE KOHTAKTHO padoThl
(10MOTHUTEILHO)

KypcoBas paboTa 1o 1ucuuIuIiMHE HE IPEIyCMOTPEHA.

BbinmonHeHne KOHTakTHOM palOOThl  (JOMOJIHUTENBHOW) MO JUCHUUIUIMHE
OPEeIyCMOTPEHO YYEOHBIM IUIAHOM JJIsi OYHOM M 3aouyHOU (opm oOydenus. OHa
CBA3aHA C M3YYCHHEM MPUHLMIIOB T[OCTPOECHUA U  (DPYHKIIMOHHPOBAHUSA
MUKPOITPOLIECCOPHBIX CUCTEM.

OObeM yueOHOW Harpy3Ku IpH BBIMOJTHEHUH 3a1aHus — 10 yacos.

PexoMeHtyeMbIit 00bEM MOSICHUTENIBHOW 3allMCKU 10 3aJlannio — He Oosiee 20
ctpanul popmarta A4 (210x297 mm).

4 POH/I OHEHOYHbBIX CPEJICTB

4.1 Kputepum W mKaJbl AJs1 HWHTETPHPOBAHHON OIEHKH YPOBHA
copMHUPOBAHHOCTH KOMIIETEH NI

Cocmasnarowas KomnemeHyuy — NOAHOMaA 3HAHUU

- HYJIEBOM YpOBEHb: HEBEPHbIC, HE apryMEHTHUPOBAHHBIC, C MHOKECTBOM
rpyObIX OIIMOOK OTBETHl Ha BOINPOCHL. YPOBEHb 3HAHUN HMKE MHUHHUMAJIbHBIX
TpeOOBaHMIA;

- MHUHUMaJbHBIM  YpOBEHb: JlaHbl HE  [OJIHbIE, HETOYHbIE U
HEapryMEHTHUPOBAaHHBIE OTBEThl Ha BOIMPOCHI. J(OMyIIEHO MHOro TIpyObIX OIIMOOK.
VYpoBeHb 3HaHUI HUKE MUHUMAJIbHBIX TPEOOBAHMIA;

- TIOpOTOBBIl  ypOBEHb: JaHbl HEIOCTATOYHO IIOJIHBIE, TOYHBIE U
apryMEHTUPOBAaHHBIE OTBETHI Ha BONPOCHL. [1710X0 3HAET TEpMUHBI, ONPEAECICHUS U
MOHATUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOILIEHNUS, IPUHLMIIBL. J[oMyIeHo MHOTro
HerpyObIX OIINOOK;

- CpeAHM  ypOBEHb:  JIaHbl  JIOCTaTOYHO  IIOJHBIE, TOYHbIE U
apryMEHTUPOBAaHHBIE OTBETHI HAa BONPOCHL. B 11€710M 3HAE€T TEPMUHBI, ONPEIETIEHUS U
MOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOUIEHMS, NpHHOMIBL JlomynieHo
HECKOJIbKO HErpyObIX OIMOOK;

- MPOABUHYTHIA YpPOBEHb: JaHbl MOJIHBIE, TOYHBIE U aAPryMEHTUPOBAHHbBIC
OTBEThl HAa BOMPOCHL. 3HAET TEPMUHBI, OMNpPEACIICHUS M TOHITHUS; OCHOBHbBIC
3aKOHOMEPHOCTH, COOTHOLUEHMS, NPUHLMIBL. JIOMyIIEHO HECKOIbKO HerpyObIxX
OIIIHOOK;



- BBICOKHUM YPOBCHL: AaHbI IIOJHBIC, TOYHBIC U APTYMCHTUPOBAHHBIC OTBCThHI HA
BOIIPOCHI. 3Haer TCPMUHEBI, OIPCACICHUA W IIOHATHSA; OCHOBHBLIC 3aKOHOMCPHOCTH,
COOTHOLICHUS, ITPUHIIUIIBI. ]_IOHYHIGHO HECKOJBKO HETOYHOCTEH.

Cocmasnsaowas KomnemeHyuu — yMeHus

- HYJICBOM ypOBEHbB: MOJIHOE OTCYTCTBHE IMTOHUMAHUS CYTH METOJAUKU PEIICHUS
3a/1a4M, JIOMYIIEHO MHOXECTBO TIpyOeHImmx omuOoK / 3aJaHus HE BBIMOJHECHBI
BOOOIIIE;

- MUHUMAJBHBI YpOBEHB: C€Ia00€ TOHMMAaHWE CYTH METOAMKU PEIICHUS
3aJauu, JAOMylIeHbl rpyOble omuOku. Pemenuss He oOocHoBaHbl. He ymeer
HCIIOJI30BaTh HOPMATUBHO-TEXHUUECKYIO JTUTEPATYPY;

- MOPOTOBBI YPOBEHb: JIOCTATOYHOE MOHMMAHUE CYTH METOJUKHU PEUICHUs
3a/1a4u, IOMYyIIeHbI olUOKU. Pelienns He Bcera 000CHOBaHbI. Y MEET UCIO0JIb30BATh
HOPMAaTUBHO-TEXHUUYECKYIO JuTeparypy. Ciabo oOpueHTHpyeTcs B CHeUaIbHOMN
HAy4IHOM JIUTEpPATYPE;

- CpeHUN YpOBEHb: B I1I€JIOM MOHUMACT CYTh METOJIUKUA PELICHUS 3a7ayH,
TOMyIIeHbl OmMOKU. PereHus He Bcerga 0OOCHOBaHBL. YMeEET HCIIOJIb30BaTh
HOPMaTHUBHO-TEXHUYECKYIO U CIICHHAIBHYIO HAYIHYIO JTUTEPATypPy;

- MPOJBUHYTHIN YPOBEHB: B IICJIOM IIOHUMAET CYTh METOAUKH PEIICHUS 3a]1auH,
JOMyIIeHbl HEeTOYHOCTH. CrmocoOeH 00OCHOBaTh peElIeHUs. YMEET HCIO0JIh30BaTh
HOPMAaTHUBHO-TEXHUUYECKYIO U CIEIUATBHYIO HAYUHYIO JUTEPATYypPy;

- BBICOKUH YpOBEHb: OHUMAET CYyTh METOAUKH pemieHus 3anauu. CriocodoeH
000CHOBaTh pelIeHUs. YMEeT HCHOJb30BaTh HOPMATUBHO-TEXHUYECKYIO U
CIICHUAIBbHYIO HAYYHYIO JIUTEPATypy, NEPEAOBOUN MPOU3BOACTBEHHBIN OIBIT.

Cocmasnsaowas KomnemeHyuu — 61a0eHue HagblKamu

- HYJIEBOW YPOBEHb: HE INEMOHCTPUPYET BJIAJCHUE HABBIKAMH BBINIOJHEHUS
npo¢eccuoHaNbHBIX 3a7a4. He MoXeT BHINOTHUTH 3a/1aHUS;

-  MUHUMQJIbHBIM YPOBEHb. HE JEMOHCTPUPYET BIAJCHUE HAaBbIKAMHU
BBIMOJIHEHUS NMPOQPECCUOHANBHBIX 3a/ay. VICNBITHIBAET CYLECTBEHHbIE TPYIHOCTU
IIPU BBIIIOJIHEHUU OTAEJIbHBIX 3a1aHUM;

- TIOPOTOBBIN YPOBEHB: BJIaJICET HABbIKAMHU BBIIIOJHEHUS MPO(ecCHOHATBHBIX
3a/1a4 Ha IOPOTOBOM YPOBHE. 3aJ1aHUs BBIITOJIHIET MEJIEHHO U HEKa4ECTBEHHO;

- CpeIHMI YpOBEHb: BIIAJICET HABBIKAMHU BBINOJHEHUSI MPO(ECCHOHATBHBIX
3a/1a4. 3a/laHus BBITIOJIHSIET HA CPEAHEM YPOBHE MO OBICTPOTE U KAYECTBY;

- NPOJABHUHYTHIA YPOBEHB: BIANECET YBEPEHHBIMU HAaBBIKAMH BBINOJHEHHS
npodeccoHanbHbIX 3a7ad. BbICTPO M KaueCTBEHHO BBIMOJHSET 3aJlaHus, WHOTA
NOIYCKasi HE3HAUYNUTEIbHBIE IOTPEIIHOCTH;

- BBICOKMU YPOBEHb: BJAACET YBEPEHHBIMA HABBIKAMM  BBIIOJHEHUS
npodeccoHanbHbIX 3a7ad. BhICTPO W KauyeCTBEHHO BBINMOJIHSAET 3a/laHusl, MpU
HEO0OXOUMOCTH AEMOHCTPUPYSI TBOPUECKUA MOIXO/I.

Ob6obwennas oyenka cghopmuposanHocmu KOMnemeHyutl
- HyJIEBOH YPOBEHbB: Ha HYJIEBOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIOININE;
OJTHA WJTU JIBE U3 TPEX, OCTAIILHBIE — Ha 00Jiee BEICOKOM YPOBHE;



- MUHUMAJbHBI ypOBEHb: HA MHHHMAJIBHOM YPOBHE C(OpPMHUPOBAHBI: BCE
COCTABJIAIOIIME; OJHA WM JIBE U3 TPEX, OCTAJIbHBIC — HA 00JIee BLICOKOM YPOBHE;

- TOpOTOBBIM YpPOBEHb: Ha IIOPOrOBOM YPOBHE C(OpPMUpPOBaAHBI: BCE
COCTABJIAIOIIUE; OJHA WIIH JIBE U3 TPEX, OCTAJIbHBIC — Ha 00JIee BLICOKOM YPOBHE;

- CpEIHUI YPOBEHB: Ha CPEIHEM YpOBHE C(HOPMHUPOBAHBI: BCE COCTABIIAIOIIHE;
OJIHA WJIM JIBE U3 TPEX, OCTAJIbHBIC — HA 00JIee BLICOKOM YPOBHE;

- TPOJBUHYTBHIM ypOBEHb: Ha MPOABHHYTOM YpOBHE C(HOPMHUPOBAHBI: BCE
COCTABJISIIOIINE; OJTHA WM IBE U3 TPEX, OCTAIBHBIC — HA BLICOKOM YPOBHE;

- BBICOKUN YPOBEHb: Ha BEICOKOM YPOBHE C(HOPMUPOBAHBI BCE COCTABJISIONINE
KOMIIETCHITHI.

4.2 Bonpocsl K 3a4éTy:

1. OnummTe AECATUYHYIO CUCTEMY CUHCIICHUS.

2. OnummTe MECTHAAUATEPUIHYIO CUCTEMY CUUCIICHUS.

3. OnumuTe BOCbMEPUYHYIO CUCTEMY CUUCIICHUSI.

4. Kak BBINIOJIHAETCA CIIOKEHUE U BBIYUTAHHUE YHUCEIT B PA3JIMUYHBIX CUCTEMAX?

5. HazoBuTE OCHOBHBIE 3JIEMEHTHI MUKPOIIPOLIECCOPHBIX CUCTEM.

6. KakoBO Ha3HauY€HHE MUKPOIIPOLIECCOPOB?

7. IllpuBenuTe CTPYKTYPHO-JIOTHYECKYIO CXEMY MUKPOIIPOLIECCOPA.

8. Kak peasin30BaHO XpaHEHHWE KOMAaH] W JIaHHBIX B MHUKPOIPOLECCOPHBIX
cucremax?

9. Kakne BuIpl maMsITH BBl 3HaeTe? ONUIINTE HX.

10. OnummTe CTpyKTYpy pETUCTPOB.

11. IIpuBenuTe npumMep NpOCTEUIINX KOMaH/ EPECHUIKU JaHHBIX.

12. Kak BBINOJHSETCA OTJIAIKA POrpaMm?

13. Onummre cxemMy AUHAMUYECKOM WHAWMKALMM HAa CEMHCErMEHTHBIX
CBETOJIMOHBIX UHIUKATOPAX.

14. OnummTe pexxuMbl paboThl 8-OUTHBIX U 16-OUTHBIX TaltMEPOB-CUCTUYMKOB.

15. Onumure paboTy TalMEpPOB COBMECTHO C CHCTEMOM IpephIBaHUM
KOHTpOJLIEpA.

16. Kak nmpoucxoauT 3aXBaT BHEIIHUX COOBITHI?

17. Kakue tunst ALIIT BbI 3HAeTe?

18. Onummre npunimn gercteus ALTL.

19. OnummTe cnocoObl yCUIIEHUSI U3MEPSIEMOTO CUTHAIA.

20. OnummTe cnocoObl GUIBTpAIUU U3MEPSEMOIr0 CUTHAIA.

21. Ucnonws3zoBanue TpaHchoOpMaTOpOB TOKA U HANPSHKEHUS TPU U3MEPEHUIX
Ha MIEPEMEHHOM TOKE.

22. Onummte npuanun aercteus AL

23. Yto npeacTaBiisitoT COO0M ONTHYECKUE TATYUKHU YacTOTHI BpalleHUs?

24. Ucnonb3oBanue SD-kapT 1151 perucTpaiuy nHpopMaimu.

25. Kak mpou3BOauTCsl MOAKIIOUEHUE al(aBUTHBIX KUIKOKPUCTALTUYECKUX
WHJIMKATOPOB?

26. Kak npou3BOAUTCS MOJKIIOUCHHUE TpahruecKuX KUIKOKPUCTALTUYCCKUX
WH]JIUKATOPOB?

27. OnuimuTe TPUHIUI JEUCTBUS KUIKOKPUCTALUIMYECKUX UHANKATOPOB.



28. OnummTe NOCAEAOBATENbHYI0 Iepefady JaHHbIX MEXAYy JABYMs
MUKPOKOHTPOJUIEPAMH.

29.  Onumure napaUleNibHyl0  Iepefady  JaHHBIX — MEXIy  JABYMs
MUKPOKOHTPOJUIEPAMH.

30.Kak BbINOIHSETCS MPUCOEANHEHNUE O0Jiee ABYX MUKPOKOHTPOJIJIEPOB Uepe3
untepdeiicel SPI, 12C?

31. Jlaiite xapakTepuctuky untepdeiicam RS232 u RS485.

32. Onumwute mukpomnporeccopubie cett CAN u Ethernet.

33. OnummuTe NPUHLKUII TOCTPOEHUS TUIIOBOM NpoMbIlieHHO MII-cucTemsl.

34. Kax BbINOJHSETCS 3alIUTa U CX)KaTUE HHPOpMAIIH?

35. Onummre padoty nporokosnoB TCP/IP u FTP

4.3 Kpurepuu ouleHUBaAHUSA

Texymmii  KOHTpOJb 3HaHUM  CTyJeHTa O4YHOM  (opmMbl  00yuyeHus
OCYIIECTBJISIETCS 110 pe3ysibTaTaM J1abopaTOpPHBIX paboT; CTy/IEeHTa 3a04HON (POPMBI
0Oy4eHHs — 10 pe3yJIbTaTaM BBITIOJIHEHUSI KOHTPOJIBHOU PabOTHI.

BrinonHenue 51abopaTopHbIX pabOT €  3alIUTOM  OTYETA, BBIMIOJIHEHHE
UHIAUBUIYAbHOTO 3aJlaHus  (KOHTPOJBHOM paboThl C MOJYyYEHHUEM OTMETKHU
IpernojaBareiiss O BBIMNOJHEHUHU), MPEAYCMOTPEHHBIX paldodeil mporpammoit
JTUCIUTUINHBL, SIBJISIETCS HEOOXOMMBIM YCIOBHEM JIOMYCKA CTY/IEHTA K 9K3aMEHY.

IIpomexxyTouHasi arrectaumsi IO pe3yibTaTaM OCBOCHHUS JUCIUIUIMHBI B
ceMecTpe MpoOBOAUTCA B (OpME CEMECTPOBOrO 3K3aMEHA. DK3aMEH MPOBOJUTCS
MUCbMEHHO M0 OwieramM. B kaxaom OWieTe COACPNKUTCS TPU TEOPETUUECKUX
BOIIpOca 3aJaHusIM MIPUCBAUBAIOTCS CleAyromue BecoBbie K03 durmentsr: 0,3 0,3 u
0,4. Cymma BecoBBIX KO3(PPHUITMEHTOB paBHA CAMHHMIIC.

OTBeT Ha Kaxknoe 3aganue oreHuBaeTcs no 100-0aipHON HIKaJe.

Jnsa xaxmoro teoperndeckoro Bompoca ouneHka «100» craBurcs B ciiyyae
MIOJIHOTO CHCTEMHOTO PACKpBITHS BOIpoca 0e3 KaKux-TuOo HeToyHocTel. bamisl
CHUMAIOTCSI, €CJIM B OTBETE YMYIIEHbI KaKue-I1100 BTOPOCTETEHHbIE MOMEHTHI (10 10
OaJlyIoB), JOMYIIEHBI HECYIIECTBEHHbIE HETOYHOCTH (0 10 0anioB), AOMYIICHBI
CYIIIECTBEHHBIC HETOYHOCTHU TMPHU MPABWIHLHOM OTBETE B 11€JIOM (10 25 6aiioB), npu
HEJOCTAaTOYHOM TMPEACTaBICHUN MaTepuasoB (Oaibl CHUMAIOTCS KakK IMPOIICHT
HEJI0CTAIOIIETO0 MaTeprala ¢ y4eTOM €ro 3Ha4uMOCTH). B ciydae HeBepHOro oTBETa
Ha TEOPETUYECKUM BOMPOC 00yUArONTUNCS MMOJTydaeT 3a Hero HOJb 0asIjIoB.

Hrtoromasi oreHka 3a HK3aMEH pPACCUMTHIBACTCS KaK CyMMa MPOU3BEICHUI
OLICHOK 3a KaX/J0€ 3a/JlaHhe€ Ha MX COOTBETCTBYIOLIMN BECOBOW KOIPPUIMEHT U
OKPYTJISICTCS 10 1IeJIOTO 3HAYEHUS B OOJIBIIYIO CTOPOHY.

[Ipu oneHMBaHWU CTYJEHTA Ha IK3aMEHE MpernojiaBaTelb PYKOBOACTBYETCS
KpUTEpUSIMU, TIPUBEICHHBIMM B Tabnauue 1. MakcHMaJbHO BO3MOKHOE
KkoJmyecTBo 0asoB — 100.

IIpumep pacyera HTOrOBOM OLIEHKHU 110 IK3aAMEHY.

B Gunere umeercs Tpu 3amanus ¢ BecoBbiMu K03 dumuentamu 0,3, 0,3 u 0,4.
[TycTh onenku 3a kaxaoe 3aganue mo 100-6ammsHoi mkane coctaBuin: 60, 90, 90 u
85, COOTBETCTBEHHO. TOr/1a UTOrOBas OLIEHKA MO 3K3aMEHY COCTaBJISIET:

0,3-60+0,3-90+0,4-90=72 Ganna.



[Tonyuennass omenka mno 100-OayyibHOM IIKajie OMNpeneseT OIEHKY 10
HallMOHAJIbHOW ImKaje u mkane ESTS. Jlnsg paccMOTpeHHOro npuMepa 3TO OIEHKH
«XopoIIo» u «B» COOTBETCTBEHHO.

Tabnuna 1 — Pacnipenenenue 0amioB 0 CEMECTPOBOMY PK3aAMEHY

MaxkcumanbHO
dopma KOHTPOJIS
BO3MO’KHOE KOJIMYECTBO OaJIOB
OTBET Ha BONPOCHI U PEIICHUE Borpoc 1 30
3a7jauM HK3aMEHAI[IOHHOT'O BOIIPOC 2 30
Ouiera Bonpoc 3 40
HUTOroO: 100
Cymma 6aminoB Oruenka Orenka
no 100-6anpHOM HIKane no mkane ECTS 110 FOCY/IapCTBEHHON LIKase
90-100 A OTan4HO
80-89 B %
75-79 C opotio
70-74 D y
60-69 E JIOBJICTBOPUTEIIEHO
35-59 F He
0-34 =) YIIOBJICTBOPUTEIHHO

* — ¢ 00s3aTEIBLHBIM IIOBTOPHBIM U3YUYCHUCM NUCHUILIIMHBI.

4.5 IlpumMep TeKylIero onpoca Ha 3aHATHSIX
Ha npumepe Ttembl «CHnenHaJu3HpOBaHHbIE CHCTEMbl CUYMCJICHMS.
Oco0eHHOCTH UX PUMEHEHUSD).
1. OnummTe AECATUYHYIO CUCTEMY CUHCIICHUS.
2. OnummTe MECTHAAUATEPUIHYIO CUCTEMY CUUCIICHUS.
3. Onummre BOCbMEPUIHYIO CUCTEMY CUHCIICHUSI.
4. Kak BBITONHAETCA CIIOKEHUE U BBIMUTAHUE YHUCEIT B PA3JIMYHBIX CUCTEMAX?
Texkymumid KOHTPOJIb 3HAHUW CTYJEHTOB IPOU3BOJUTCSA [0 pe3yJibTaTaMm
KOHTPOJIBHBIX OIPOCOB B XOJ€ IPOBEIEHUs JIaOOpaTOpHBIX 3aHATUH (15 MuUHYT
BHauaje JlabopaTopHOU paboThI).

5 PEKOMEHAYEMAA JIUTEPATYPA
I OcHoBHas iuTEpaTypa

1 bynaros, B. H. MukpornpouieccopHast Texurka. CXeMOTeXHUKA U
nporpammupoBanue : yaueonoe nocodue ans CI1O / B. H. bynaros, O. B.
XynopoxkoB. — Caparos : [Ipodobpazoanue, 2020. — 376 ¢c. — ISBN 978-5-
4488-0575-2. — Tekcr : anexktponnbliii // Lludposoit oOpazoBaTensbHbIid pecype IPR
SMART : [caiiT]. — URL.: https://www.iprbookshop.ru/91893.html



https://www.iprbookshop.ru/91893.html

2. Hosuxkos, 0. B. OcHOBBI MUKpOITpOLIECCOPHOI TeXHUKH : ydeOHoe nmocodue / HO.
B. HoBukos, II. K. CkopoboraroB. — 3-e u3a. — Mocksa : IHTepHeT-YHUBEpCUTET
Nudopmarmonnsix Texnonoruit (MHTYUT), At [Iu Ap Meaua, 2020. — 405 ¢c. —
ISBN 978-5-4497-0677-5. — TekcT : anextponHsbiit // LludpoBoit oOGpazoBaTeIbHBIM
pecype IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/97564.html

II TomosiHUTEILHAS JIUTEPATYpPaA

3. BacumpeB, M. A. OCHOBBI MHKpPOIPOIIECCOPHOM TEXHUKU C DJIEMEHTaMU
MozenupoBaHus B cpeae Multisim : yae6HOe mocodue / 1. A. BacunbeB. — 2-¢ u3.
— MockBa : MOCKOBCKHI TOCYJapCTBEHHbIM TEXHUYECKHN YHHBEPCHUTET HMEHHU
H.D. baymana, 2018. — 60 ¢. — ISBN 978-5-7038-5070-1. — TeKcT : 2JIEKTpOHHBIH
/I Ludpooit obpazoBatensHbiii pecypc IPR SMART : [caitit]. — URL:
https://www.iprbookshop.ru/118897.html

4. OCHOBBI MUKPOTPOIECCOPHOM TeXHUKH : yueObHoe nmocobue / C. U. JlykpsaHos, /l.
B. llIBuguenxo, E. C. Cycnuupn [u 1p.]. — Mocksa, Bonorna : Undpa-Unxenepus,
2022. — 172 c. — ISBN 978-5-9729-0835-6. — TexkcT : anexrponnsiii // [ludpoBoii
o0pa3oBaTeIbHBIHI pecypc IPR SMART : [cailT]. — URL:
https://www.iprbookshop.ru/124238.html

5. OpeukuH, M. B. DieKkTpoHHKa CHUCTEM aBTOMATHYECKOTO YIIPABJICHUS HAa OCHOBE
MUKpPOKOHTpOJUIepoB cemerictBa AVR : ydyebHoe nocodue / M. B. OBeukun. —
Opendypr : OpeHOyprckuii rocynapctBeHnbiii yuusepcurer, 9bC ACB, 2016. —
113 c¢. — ISBN 978-5-7410-1543-8. — Texkcr : anextponnsi // LludpoBoi
0o0pa3oBaTeNbHBIN pecypc IPR SMART ; [caifT]. — URL:
https://www.iprbookshop.ru/69975.html

6. Ipo6oB, A. B. OCHOBBI aBTOMAaTUKH U MUKPOIPOILIECCOPHON TeXHUKH. [IpakTKym
: yaeoHoe nocodue / A. B. JIpo6os, FO. JI. [lerpouenko, O. B. bpeauxuna. — MuHck
: Pecniybnukanckuii uHCTUTYT Tipodeccronansuoro oopazosanus (PUIIO), 2021. —
164 c. — ISBN 978-985-895-003-3. — Tekct : snektponnbii // I{udpooi
o0pa3oBaTeIbHBIMI pecypc IPR SMART : [cailT]. — URL:
https://www.iprbookshop.ru/125415.html

6 YHEBHO-METO/IMYECKOE OBECIIEYEHHUE JJUCIUIIJINHBI
YueOHO-MeTOAMYeCKHE U31aHNsl, pa3paborannbie B JJonHTY:

7. Meroaudeckue yKa3aHWs K BBITIOJIHCHUIO JIA0OpAaTOPHBIX PabOT 1O
muciuIuinHe  «MuKpompoIrieccopHas TeXHHKa» [DNEKTpOHHBIA pecypc]: (s
CTYJICHTOB JTHEBHOU M 3a04HOU (hopm 00ydeHus1 HanpaBieHus noarotoku 13.03.02
«DJIEKTPOIHEPTEeTUKA U IJICKTPOTEXHHUKA», TPOPUIh «DJICKTPHUSCKAC CTAHIUNY, /
I'OYBIIO "IOHHTY", Kad. «nekTpuueckue craHium»; [coct.. [.B.
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AntoneHko]. — 2,471 M6. — Jlonenx : TOYBIIO "JIOHHTY", 2021. — 1 daiin. —
CucteM. TpeboBanus: Acrobat Reader. : moctymn yepes TUUHBIN KaOUHET CTY/ICHTA,

8. Meronuueckne yka3aHUs K BBIMOJIHEHUIO CaMOCTOSITENIbHOW pPabOThI 1O
muciuiuinHe  « MuKponpoleccopHas TEeXHUKa» [DJIeKTpoHHBIA pecypc| :  (mis
CTYJICHTOB JIHEBHOM U 3a04HOM (opMm 00ydeHHs HampasiaeHus noarotoBku 13.03.02
«DNIEKTPOIHEPTETHKA M JCKTPOTEXHHUKA», TPOPHIIb «DICKTPHUCCKUE CTAHIMMNY,) /
I'OYBIIO "HOHHTY", Kad. «JnekTpuueckue craHmum»; [coct.. [I.B.
Antonenko]. — 0,39 M6. — Jloneux : TOYBIIO "JOHHTVY", 2021. — 1 daitn. —
Cucrtem. TpeboBanms: Acrobat Reader. : mocTym uepe3 TUUHbBIN KaOWHET CTYICHTA;

9. Meroandeckue ykKazaHWs K BBIMOJTHCHUIO WHIWBHIYAIBHBIX PAbOT TIO
nucuumuinHe  « MHUKpONpolleCCOpHasi TEXHHKa» [DIEKTpOHHBIA pecypc| : (s
CTYJCHTOB JIHEBHOM U 3a04HOM (opM 00ydeHHs HampaBieHus: moarotosku 13.03.02
«DJIEKTPOIHEPTeTUKA U IJICKTPOTEXHUKA», MPODUIb «DJIESKTPUUCCKHE CTaHIHNY) /
I'OYBIIO "IHOHHTY", Kad. «DJEeKTpUUYeCcKue cTaHuum»; [coct.: [.B.
Antonenko]. — 0,306 M6. — Jlonenx : TOYBIIO "JJIOHHTY", 2021. — 1 caiin. —
Cucrtem. TpeboBanus: Acrobat Reader. : moctyn uepe3 TMUHbBIN KaOWHET CTYJICHTA.

DJIEKTPOHHO-UH(OPMALMOHHBbIE PeCypPChI
SBC JOHHTY - http://donntu.ru/library;
IPR SMART - http://www.iprbookshop.ru/.

7 MATEPUAJ/IBHO-TEXHUYECKOE OBECIHEYUEHHE
JANCIHUITJIMHBI

7.1 JIeKUMOHHBIE 3aHATHSA:

VYyeoOnass aynutropust Ne8.514 yueOHbIN Kopmyc 8 Ay MpOBENEHUS JIEKLUH,
1a00paTOPHBIX PabOT, KYpPCOBBIX MPOEKTOB M pabOT, CaMOCTOSITEIBHOW pPabOTHI
CTYJICHTOB, TPYIIOBBIX W HHAUBUAYATbHBIX KOHCYJIbTAllMH, TEKYIIETO KOHTPOJIS
(MynpTUMEIUHOE ~ O0Opy/JOBaHHME,  CIENUATU3UpOBaHHAs  MeOenb:  JIOCKa
ayJIMTOpHAs!, MapThl, CTYJbi ydeHHueckue, kommbiorepsl: Intel Pentium Dual Core
2,8 GHz, 2048 Mb dual, 320 Gb, Windows 7 Professional, Mmouutopsr TFT (Samsung
943N, 1280x1024), mynsrumenuiinbiii npoexktop EPSON, skpan). Bo3amoxHOCTBH
MOJKITIOUEHUS K ceTu «IHTepHeT».

7.2 JlabopaTopHbie padoThbI:

VYyebnas ayautopusi Ne§.514 yueOHbIN Kopnyc 8 ajis NpOBENEHUS JIEKIUH,
1abopaTopHbIX paboT, KypCOBBIX IPOEKTOB W PabOT, CaMOCTOSTENBHOW pPabOThI
CTYJICHTOB, TPYIIIOBBIX W HHIAWBUAYAJbHBIX KOHCYJbTAIMA, TEKYIIETO KOHTPOJIS
(MynpTUMEOUIiHOE ~ O0OpyAOBaHHME,  CIEUUATU3UpOBaHHAs  MeOenb:  JIOCKa
ayIUTOpHAsI, MapThI, CTYJbI ydeHUUYeckue, koMmmbioTepsl: Intel Pentium Dual Core
2,8 GHz, 2048 Mb dual, 320 Gb, Windows 7 Professional, moautopst TFT (Samsung
943N, 1280x1024), mynstumenuiinbiii mpoektop EPSON, skpan). Bo3moxxHOCTH
MOAKIIOYeHUS K ceTu «HTepHeT.

7.3 CamocTosiTeibHast padoTa:

[TomemeHus it CaMOCTOATEIBHON PaObOThI C BO3MOXXHOCTBIO MOJKIIOYEHUS K
cetn «l/HTepHeT» W obecmeueHueM JOCTyna B BJIEKTPOHHYIO HH(DOPMAIIMOHHO-


http://donntu.ru/library
http://www.iprbookshop.ru/

o0pa3oBaTeNnbHyI0 Cpelly OpraHW3allid: YWTAIbHBIE 3alibl, yuyeOHbIe Kopimyca 2,3
(KomnproTepHass TeXHMKa C BO3MOXHOCTBIO MOAKIIOUEHUs1 K ceth «MHTepHeT» u
oOecrieueHrueM JIOCTYyIa B 3JEKTPOHHYIO MH(OPMAIMOHHO-00pa30BaTeNIbHYIO CPEIly
(BUOC JOHHTY) u snexkrponHo-Oubnunoreunyio cuctemy (OBC IPRbooks), a
TaK)K€ BO3MOKHOCTbIO MHIUBUYAIbHOI'O HEOTPAHUYEHHOTO JIOCTYTA O0yYaroIINXCs
B ObC u OUOC nocpencrsom Wi-Fi ¢ nepconanbHbIx MOOMIBHBIX ycTpoicTB. OC -
Microsoft Windows 7, OpenOffice 2.0.3 - obmiectBennas aunensus MPL 2.0, Grub
loader for ALT Linux - munensus GNU LGPL v3, Mouzilla Firefox - muumensus
MPL2.0, Moodle (Modular Object-Oriented Dynamic Learning Environment) -
nunen3us GNU GPL).
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