MUHHUCTEPCTBO HAYKH U BBICHIETO OBPA3OBAHMS POCCUMCKOM ®EJIEPAIIUA
IIOBOJIXCKUM I'OCY JAPCTBEHHbIN TEXHOJIOTMYECKU YHUBEPCUTET
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COrNACOBAHA VTBEPXKIATO /A H. Jlenos/
" YT BE PmﬂE H A B 3 “u [ (®.1.0. nexaHa (AUPEKTOpa HHCTUTYTA))

06.03.2023 .

PABOYASA ITPOI'PAMMA JUCHUIIVIMHBI (MOOYJIS)

C.1.1.24 IlludpoBbie YCTPOHUCTBA K MUKPOIIPOIIECCOPHI

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku

(crenmantbHOCTh) 11.05.01 PagmodsneKTpOHHBIE CUCTEMBI M KOMILIEKCHI
KBanudukanus BeITyCKHUKA Cneunanucr
(bakaaBp/MarucTp/CeHaIKCT)
Cneunanuzanus PannonokaiioHHbIe CUCTEMBI U KOMILIEKCHI
Kypc 3
Cemectp 5
Pacnpenenenue yaeOHOro BpeMeHU

TpynoeMKocTb 10 yueOHOMY IUIaHy 180/5 4acOB/3a4ETHBIX €IMHHII

Jlexknun 36 JacoB

JIaboparopHbie pabOTHI 36 JacoB

[IpakTrueckue 3aHATHS - 4acoB

WNnas xoHTakTHas paboTta - 4acoB

Bcero koHTakTHO# paboThI (6€3 y4yeTa 9K3.) 72 4acoB

KonrtakTHas paboTa 1o sK3aMeHy 6 4acoB

Kypcogoii mpoekt (pabota) 5 ceMecTp

CamocrosrenbHas paboTa 00yJaronmxcs

(6e3 yuera 7Kk3.) 72 9acoB

CamocrodrenbHas padoTa 1o MOATr0TOBKE K

9K3aMeHy 30 9acoB

DKk3amMeH 5) cemMecTp

3auer - cemMecTp

BPK, /13 - ceMecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma cocraBneHa B coorBercTBuu ¢ Tpeboarusimu @I'OC BO HanpaBieHUs OATOTOBKU
(cnermanbHOCTH) 11.05.01 PagrosnekTpoHHBIE CHCTEMBI M KOMIIIEKCHI

[TporpamMmmy cocTaBuIu:

CTapIIMi NMpenoaBaTesib PTuMBC COI'NTACOBAHO A.B. Kazapunosn
(1OMKHOCTD) (xadenpa) (N.0. damuus)

PACCMOTPEHA u OJIOBPEHA Ha 3acenannu kadeapsl, 3a KOTOPOH 3aKperyieHa TUCIUTLUINHA

Kadenpa paanoTeXxHUYECKUX U MEIUKO-ONOIOTHYECKUX CUCTEM

(HaumeHoBaHME Kadeapsl)
06.03.2023 pOTOKOJ Ne 9

(mara)
3aBenyronuii kKageapoit COT'JTACOBAHO P.I'. Xa¢uzoB

(1.0. ®amunus)

Pa6ouas nporpamma COI'JIACOBAHA c¢ dakynbTeToOM (HHCTUTYTOM), BBIITYCKAIOMIEH (UMK )

kadenpori(amu).
COOTBETCTBVYET pgeiictyromieit OI1.
3aBenyronmii kKageapoit COT'JTACOBAHO P.I'. Xa¢uzoB

(1.0. ®amumnus)

[Ipencenarens MeTonuyecko KoMmHMccHM (akyiabTeTa (MHCTUTYTa), B KOTOPBIM BXOAMT
BBINTyCKaroIas kageapa

COI'NTACOBAHO A.H. Jlenos

(1.0. ®amumnus)

Okcnept(bl): BnacoB Hukura MuxaiinoBuu, 3aMeCTUTENb TJIaBHOTO KOHCTpYKTOpa AO
MapuiicK1il MalIMHOCTPOUTENBHBIN 3aBOJ - 3aMecTUTENb HayanbHuka HTL «Kopamn»
Pabouas nporpamma npoBepeHa u 3apeructpupoBana B YMII 09.03.2023 r.
Crernanuct yueobno-meroguueckoro neHtpa COI'JTJACOBAHO /T.A. CmupHoBa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

HCJ’IBI-O OCBOCHHA IUCHUIINIMHBI ABJIACTCA AOCTHXKCHHUC INNIAHUPYEMBIX PE3YJIbTAaTOB O6yquH${,

cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HaNMEHOBAHMUE |HMHJUKATOPA JOCTHKEHUS
KOMIIETCHITNHU KOMIICTCHITUHN
1. OIIK-2 OIIK-2.1 3naer 3HAHHUSA: YUCIICHHBIE METO/bI PELICHHUS 3a]1a4
Cnocoben COBPEMEHHOE COCTOSTHUE |IIPOEKTUPOBAHUS CUCTEM;
BBISBIISITH obyactu YMEHHUS:
€CTECTBEHHOHAY |mpodecCHoHATbHON HaBBIKH:
YHYIO CYIHOCTh |AESTEIbHOCTH
npooiieM, OIIK-2.2 YmeeT uckaTh U |3HAHUA:
BO3HUKAIOIHKX B |IIPCACTABIATD YMEHHMS: ITI0JXO0/IbI K IOMCKY AJITOPUTMOB
Xone AKTyaJIbHY1O MMOCTPOEHUS MAaTEMAaTUUYECKUX MOJENEN

npodeccruoHab
HOH
NeSATeTbHOCTH, U
MPUMEHSITh
COOTBETCTBYFOIIL
uii HpU3mKo-
MaTEeMaTUYECKH
W anmapar s
170'¢

UH(pOpMaLUIO O
COCTOSIHUM NPEIMETHOMN
obnactu

HAaBbIKH:

OIIK-2.3 Bnaneer
HaBBIKAMU pabOTHI 32
HEePCOHAIbHbBIM
KOMITBIOTEPOM, B T.HU.
HaKeTaMu IPUKIIaJIHbIX
poTpamMM JJist

SHAHUA:

YMEHHusI:
HABBIKH: IPUMCHEHNE OUOITMOTEK YHCICHHBIX
METOJIOB TIPY PEIICHUH 3a/1a4 MPOCKTUPOBAHUS
CHCTEM;

dopmanuzanuu, |pazpaboTku u
aHaJau3a u MIPEICTABICHUS
MPUHSTUS JIOKYMEHTAIu!
pELICHUI
2. OIIK-4 OIIK-4.1 3naer 3HAHMS: [IPUHLIMIIBI TIOCTPOEHUS U JEHCTBUS
Crocoben OCHOBHEIE METOJbI U OCHOBHBIX (DYHKIIMOHAJIBHEIX y3J10B
MIPOBOJIUTH CpelcTBa MPOBEICHUS YMeHUsA:
AKCTIEPUMEHTAITb | IKCTIEPUMEHTATBHBIX HABBIKM:
HbIE HCCIIEIOBAaHUM, CHUCTEMBI
WCCJICIOBAHUS U |CTaHIAPTU3ALMU U
BJIQJICTh cepTudUKaAIIU
OCHOBHBIMH OIIK-4.2 Ymeet 3HAHHUA:
HprueMamu BBIOMPATBH CIOCOOBI U YMEHHMS: AaHAJIM3UPOBATh JaHHBIE I pacyeTa U
00paboTKyu 1 CPe/ICTBA U3MCPCHUN U |mpoeKTUPOBAHUS JeTalleil U y3II0B
MPEACTABICHUS |[TPOBOJIUTH HABBIKH:
AKCIIEPUMEHTAITb | IKCTIEPUMEHTAIIbHBIE
HBIX JIAaHHBIX WCCIICIOBAHMS
OIIK-4.3 Bnaneet 3HAHUA:
criocobamu 00paboTKU U |ymenns:

MIPEICTABICHUS
MOJTyYEHHBIX JAHHBIX U
OIICHKH MOTPEITHOCTH
pE3yJIbTATOB M3MEPEHHHI

HaBBbIKU: pa3pa60TI<a HpOCKTHOfI JAOKYMCHTAIIUU Ha

paspabatbeiBaeMoe uzjienue; ohopmieHue
3aKOHYEHHBIX MTPOEKTHO-KOHCTPYKTOPCKUX PadoT;




3. OIIK-5
Cnocoben
BBIIOJIHATH
OIBITHO-
KOHCTPYKTOPCKH
€ paboThI ¢
y4eTOM
TpeboBaHUi
HOPMAaTHBHBIX
JIOKyMEHTOB B
obnactu
PaIMORIICKTPOHH
OH TEXHHUKHU U
MH(}OpPMaLMOHH
o-
KOMMYHHKAITHOH
HBIX TEXHOJIOTHI

OIIK-5.1 3naer
OCHOBHBIE METO/bI
IIPOEKTUPOBAHMSI,
UCCIIEIOBAHMS U
JKCILTyaTaluu
CIIELMAJIbHBIX
paIMOTEXHUYECKUX
CUCTEM

3HAHMA: OCHOBHBIC ITPUHIUIIBI TIOCTPOCHUS CUCTEM

ymenus:
HaBbIKH:

OIIK-5.2 Ymeer
PUMCHSITh
nH(pOpMaIlMOHHbIE
TEXHOJIOTHH U
nH(pOpMaIMOHHO-
BBIYHCITUTEILHBIC
CUCTEMBI JJISl PEeIICHUS
HAy4YHO-
HCCJIEIOBATEIILCKUX U
MPOEKTHBIX 33729
PaIMORIEKTPOHUKHI

3HAHMS:
yYMeHHs1: pa3pabaThIBaTh MPOECKTHYIO U TEXHUYECKYIO
JOKYMEHTAIUIO Ha pa3pabaThiBaeMoe U3/IEINE;
HABBIKH:

OIIK-5.3 Bnangeer
HaBBIKAMH pa3pabOTKH
MIPOEKTHON U
TEXHUYECKOM
JIOKYMEHTAllUH Ha
paspabaTbeIBacMOe
H3JICIINE

3HAHUSA:
YMEHHus:

HaBbIKH: HaBbiku pa3paboTKu MPOEKTHOH U
TEXHUYECKOH TOKYMEHTAllUU Ha U3/eNne

4. OIIK-6
Crocoben
YUHUTHIBATH
CYIIIECTBYIOIINE
n
MEePCIEKTUBHBIC
TEXHOJIOTHH
MIPOU3BOJICTBA
Paano3JIEKTPOHH
01 anmaparypsl
npu
BBIIIOJTHEHUH
Hay4HO-
HCCIIEN0BATENhC
KOM U ONBITHO-
KOHCTPYKTOPCKH
X pabot

OIIK-6.1 3uaer

COBpPEMCHHBIC TCHACHIINU

Pa3BUTHSA DIIEKTPOHUKH,
WU3MEPUTEIBHOU U
BBIYMCIIUTEIIBHON
TEXHHKHU,
UH(pOPMaIMOHHBIX
TEXHOJIOTHI

3HAHUS: YACIICHHBIE METOBI PEILIEHUS 3a7a4
INPOEKTHUPOBAHUS OMOTEXHUUECKUX CHUCTEM;
YMeEHHM:

HABBIKM:

OIIK-6.2 YMmeer
HCIOJIL30BATh
KOMILJICKCHBIN IIOAX0 B
CBOEH NIeITeILHOCTH, B
TOM YHCJIE C
HCIOJIb30BaHUEM
UH(POPMAIMOHHO-
KOMMYHUKAITHOHHBIX
TEXHOJIOTUH

3HAHHSA:

yMeHHs1: pa3pabaThiBaTh MOJAEIH HA0II0JaeMOTO
SIBIIEHHS C OLIEHKOM aJeKBaTHOCTH MOJENH;
HABDLIKH:

OIIK-6.3 Bnaneet
cnocobamMu ¥ METOIAMHU

pe€IICHUA TCOPETHICCKUX

U 9KCIIEPUMEHTAITLHBIX
3a1a4

3HAHHUA:
YMEHHUA:

HABBIKM: TPUMEHEHUE OMOTNOTEK YMCIICHHBIX
METO/IOB IPY PEIICHUH 3a/1a4 TPOSKTUPOBAHUS

Pazpen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT




JucnumnamHa otHOCUTCS K 00s3aTenbHOM yactu OIIOIL.

JuctumimHa sSBisieTcst 00s13aTeIbHOM

Hdns  npopomkeHus  (QOPMUPOBAaHUS — 3asBJICHHBIX  KOMIETEHLIHMH  HEOOXOAMMBI  3HAHUA
npeamectpyronmx  auctumind:  Oumsuka (OIIK-2), AmnamoroBas cxemorexuuka (OITK-4),
HaueprarenbHas reomerpus u nwkenepHas rpaduka (OIIK-5), Anamorosas cxemorexuuka (OITK-
6)

W3yuyaemas AUCUMIUIMHA SABJIAETCS OCHOBOM Ui MTPOAODKEHUS (HOPMUPOBAHMS YKa3aHHBIX
KOMIIETCHIIMA B CICAYIONIMX JUCHUIUIMHAX: METpONOorus, CTaHIapTH3aIlus W CepTHPHUKAIUSI
(OIIK-4); rocynapcTBEHHON WTOTOBOM arrectaniuu B opme: BrimosHeHre W 3amuTa BBITYCKHON
kBauurannoHHoi paboTsl (OIIK-2), BeimonHenue u 3ammuTa BBITYCKHOM KBaJIM(UKATMOHHOU
pa6otsl (OITK-5), BeinosHeHue 1 3auTa BeITyCKHON KBanudukainontoi padotsr (OITK-6)

Pazzen 3. OLIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

I[JISI q)OpMHpOBaHI/ISI 3asABJICHHBIX KOMHGTGHLII/Iﬁ HCIOJIB3YIOTCA METOHOJOTHYCCKUC TCXHOJIOTHH,
peaIn3yromue HCHTGHBHOCTHBIﬁ, J'II/IIIHOCTHO-OpHeHTHpOBaHHLIﬁ, HpaKTI/IKO'OpHeHTHpOBaHHLIﬁ
IHOAXOJBI.

OCHOBHBIMU CTPATCTUYCCKUMHU TCXHOJIOTHUAMU  ABJIAIOTCA: HMCCICAOBATCIBCKUC, JICKIIMOHHBIC
3aHATUS, IPAKTUYCCKUC U na60paToprle 3aHATUA, IIPOLCAYPBI CaMOO6y‘ICHI/IH, TPCHUHI'OBBLIC

Ha JOCTHIKCHHUC KOHKPCTHBIX ueneﬁ O6y‘~ICHI/IH HallpaBJICHbI IMPHUMCHSICMBIC TaKTHYCCKHC
TCXHOJIOTHH: HpO6HeMHaﬂ JICKIIMA, pOJICBAsd UI'pa

Paznen 4. COAEPXXAHUE JUCHUITJIMHBI

S cemecTp
. Komnuectso | Dopmupyemsie
Bunel u Tembl 3aHSITHI
4acoB KOMIIETEHIINH
MudpoBas cxeMoOTeXHUKA 144 OIIK-2, OIIK-
4, OIIK-5,
OIIK-6

Jlexuus. . CucreMsl cuncienus. @opMaTsl IPEICTaBICHUS YUCEIL. 2
ApudmeTrnueckre onepanuy HaJl JBOMYHBIMU YUCIIAMU.
Axcnomaruka OyneBoii anreOpsl, cucTeMsl (pyHKIUI, cBOMcTBA
byukuuit, pynkuun «utpux leddepar, «ctpenka [Mupcay,
HEIKBHUBAJIEHTHOCTH.
Jlexuus. CuHTe3 KOMOMHALIMOHHBIX YCTpoiicTB. [IpuBenenue 2
(GyHKLIUH K HOPMaJIbHBIM U COBEPIICHHBIM IMPEICTaBICHUSIM
anre6ps! goruku. CIH® u CKH®. Munumuzanus GyHKIui 1o
KputepusaM. MeToasl MUHMMU3aluu. Belpaxxenue
MUHUMU3UPOBAHHBIX QYHKUIUH B 3a7jaHHOM Oa3uce. CUHTE3 U
aHaJIu3 IMPPOBBIX YCTPOUCTB.
JlaGopaTtopHnast pabota. 3yuenne paboOThI IOTHUECKUX DJIEMEHTOB 2
JlaGopaTtopHas pabota. U3yuenue pabotsl RS-tpurrepa. M3yuenne 2
pabots! JK-Tpurrepa.
Jlexuus. MynbTUILIIEKCOPBI, 1EMYIBTUILIEKCOPHI, HU(PaTOPHI, 2
nemupaTopsl, KOMIIAPATOPBI, CYMMATOPbl, YMHOKUTEIH,
apu(METHKO-JIOTHUYECKUE YCTPOMCTBA.
JlaGopatopHas pabota. zyuenue padotsl mudpartopa. M3yuenue 2
paboTsl nemudparopa.
Jlexuwust. [Tonstie o unpoBeIX aBTOMaTax. TpUrrepbl, perucTpsl, 2
CUCTUYHKH.




JlaGopaTtopHnast pabota. 3yuenne paboThl MyJIbTUILIEKCOPA.
H3yuenne paboThl CyMMAaTODA.

Jleknus. Cunre3 aBTomatoB Mumnu. CunTte3 aBromatoB Mypa

N

JlaGopaTtopHas padora. U3yuenue paboTsl ¢ poBOro
KOMITapaTopa.

N

Jlekuus. OcHoBHble TapameTpsl UMC.

Jlaboparopuas pabota. U3ydenune paboThl ABOMYHOTO CUETUHKA.

Jlexuus. OcHoBHble mapameTpsl UMC.

JlabopaTtopuas padora. Cepuun UMC: ATJI, TTJI, TTJII, MOII,
KMOII, 5CJI.

NIDNIDNDN

Jlexmst. Knaccugukaiyst 3arioMIHAIONNX YCTPOMCTB.
3anoMHUHAIOIIKUE YCTPOMCTBA CO CIOBAPHOU U MAaTPUYHOM
opranusanueil. CxeMOTEXHUKA 2JIEMEHTOB CTATUYECKUX,
JTUHAMHYECKHUX, MACOYHBIX, IPOTPAMMUPYEMBIX U
[epEeNpPOrpaMMHUPYEMbIX 3aIIOMUHAIOLINX YCTPOMUCTB.

JlaboparopHnas pabota. U3ydyenne pabotsr O3Y

Jlexnus. ITapametrpsl LIAIL. Cxemsbr IHAII ¢ nBondHo-

B3BEIlIEHHbIMU conpoTuBieHusMu U R-2R. TTapamerpsr ALIIT. AL

nocienosarenbHoro npubmmxkenus, AL nopa3spsgHoro
ypaBHOBeluBaHus, uurerpupyromme AL, napannensusie AL,
curma-neabpra-ALIl

Jlaboparopuas padota. Uzydenne LIAIT u ALIIT Ha 6a3ze Arduino

Jlexuus. Tunsr IJIUC. Pa3paboTka nudpoBbIX YCTPOHCTB Ha
[TJIMC. ITpumenenue IIJINC B 3anagax nugppoBoit 06paboTkn
curHayoB. IIporpammuposanue ITJIMC. S3p1xk VHDL.

JlabopaTtopnast pabora. U3yuenue otnanounoit miaatel DIGILEN
NEXYS

Jlexuus. ApXUTEKTYpBI C pa3aeeHHbIMU, U30JUPOBAHHBIMU U
o0muMu muHaMy. ITopsiiok BeIOTHEHUS KOMaH] B
MHUKPOIIPOIIECCOPHOM cucTeme. Pesxxnmbl 0OMeHa TaHHBIMHU C
BHEIIHUMHU ycTporcTtBamu. [IpepeiBanus. IIpsamon nocryn k
IaMATH.

JlaGopatopHas pabora. U3yuenue MK Atmega

Jlexuus. Ctpykrypa MIIC. Cucrema TakTUpOBaHUS; OPTHI
BB0/1a/BBIBO/Ia; KapTa aJpeCHOr0 IPOCTPAHCTBA; MOAKIIOUEHHE
BHemHero O3Y; untepdeiicst UART, SPI, 12C; Taiimepsi-
CYETUHKH; CTOPOKEBOH Taiimep; AJIY; peructp cocTossHUS
MHUKPOKOHTPOJIIEPA; OpraHU3aIMs CTeKa; KOH(PUTYpallMOHHbIE
PETUCTPBL.

JlaGopatopHas pabota. [IporpammupoBanne MK Atmega

Jlexuust. [Tpumep pa3paboTKu yCTPOHCTBA U YIIpaBIISIOLICH
nporpaMmbl Ha MUKpokKoHTpoiiepe ATMEGA

JlaGopatopHas pabota. Pazpaborka ycrpoiictBa Ha MK Atmega

Jlexuus. [TapannensHelil HHTEpQEiic, MOCIea0BaTENbHBIN
uHTepdeiic, paguanbHbIil HHTEpdEiic, MarucTpaibHbIN HHTEpQEIiC,
cuHXpoHHBIN uHTEpdeiic, Microwire, SPI, 12C, LAN, MicroLAN,
RS-232C, RS-422A, RS-423A, RS-485, USB, OecipoBojHbIE
unrepdericel, IrDa, SIR, MIR, FIR, VFIR, Bluetooth, ZigBee

JlaGopaTtopHnas pabota. U3yuenue ctaHgapTHHIX HHTEPPEHCOB Ha
MK Atmega




CamocrositensHas padora. @opmarsl komaug MIT. Metobt 18
aJipecallMy JaHHBIX.

CamocrostenbHas pabora. J[upekTuBbI accembiepa. 18

3aaHus 111 CaMOCTOSITEIbHOM padOTHI, B TOM UMCJIE BHIMIOJHEHUE
KYPCOBOTO MPOEKTa/padOThI

®opmatel koMana MII. Merojs! aapecaiiuy JaHHbBIX.

JupektuBsl accemOiepa.

Cuctema KOMaH/] OJTHOKPUCTAIBHBIX MUKpOIpoiieccopoB. CriocoObl
anpecauuu. Peructposeie KOMaHabL.

Komannpr oopamenns k O3Y. Komanasr oopamenus k [13VY.
Komanns! BBo1a-BeIBO1a. KOMaHabI IEPEXO0B U BHI30BA
noanporpamMm. CrieruaabHble KOMaH/IbI.

36
BBLITNIOJIHEHME KYPCOBOI'O IIPOEKTa/paboThI 36
Wuast koHTaKkTHAs paboTa: KOHCYILTAIUN 0
IToaroToBka K dK3aMeHYy 30
ITpoBeneHme dK3aMeHa 6

Pasnen 5. METOJUYECKUE VKA3AHUS JUISI OBVYAIOLIMXCS TI0 OCBOEHMUIO
JIACHUTUIMHBI

Mertonuyeckue ykazaHus JUisl 00y4aromuxcs

W3ydyeHne AUCUUIUIMHBI (MOYJIsl) pEKOMEHAYETCSl HadaTb C O3HAaKOMJIEHHMs ¢ pabodeit
MPOrpaMMOii, ee CTPYKTYpOill M coepKaHUeM pa3lieioB. Y4eOHbI MaTepual CTPYKTYpUPOBaH,
W3y4EHUE  JUCUMIUIMHBI  OCYIIECTBIISIETCS B TEMaTUYECKOM  IOCIEHOBATEIbHOCTH.
3aHATHA JIEKIIHOHHOIO THIA JAa0T CUCTEMATU3UPOBAHHBIE 3HAHMS MO JUCLMILIMHE (MOAYIIO),
KOHILEHTPUPYIOT BHUMaHUE Ha HanboJjiee CI0KHBIX U Ba)XKHBIX Bompocax. Bo BpeMs JeKIIMOHHBIX
3aHATUN PEKOMEHIyeTCsl BECTH KOHCIIEKTHpOBaHUE y4eOHOro MaTepuaia; oOpaiiaTe BHUMaHNE Ha
(GOpMYIMPOBKM M KaTEropuH, pacKpbIBalOIlMe CYThb MPOOJIEMBI, SBJICHHUS WM IPOLECCa;
3a(huKCUPOBAThH BBIBOJIbI u [IPaKTUYECKUE PEKOMEHJALUN.
IToaroroBka K 3aHATHAM CEMHHAPCKOIo THNA BKJIOYAET 03HAaKOMIJICHHE c
IUTAHOM IPAKTHUYECKOro (71a00paToOpHOT0) 3aHATHs; pabOTy ¢ KOHCIIEKTOM JIEKIUH, BBIIIOJHEHHE
JIOMAIIIHEro 3a/aHusi, paboTy ¢ y4yeOHOW M y4yeOHO-METOAMYECKOM IUTepaTypoil, HaydHBIMH
U3JJAaHUAMU U DJIEKTPOHHBIMU 00pa30BaTENbHBIMU pECYypcaMH, PEKOMEHJIOBaHHBIMM paboueit
porpammoit JTUCIUILTAHBL (MOJTYIIS).
ConepxaHrie caMOCTOSITEILHOM padoThI ONpEeaeIsIeTCs paboueit MPOTPaMMO
JUCHUIUIMHBL  (MOJlyJisl), OLIEHOYHBIMM M METOJWYECKMMHU MaTepuajamH, 3aJaHusMU U
yKazaHusMH npernojaBatens. CamocTosTenbHas paboTa MOXKET OCYIIECTBIATHCS B ayJUTOPHON U
BHEAyAUTOpHOU (opmax. DPPEeKTUBHBIM CPEICTBOM OCYLIECTBICHHUS CAMOCTOSTENILHOW pabOThI
ABIIIETCS DJIEKTPOHHas HMHQOPMAIMOHHO-00pa3oBaTeibHasl Ccpefa YHUBEPCUTETa, KOTopas

o0ecrieunBaeT  JOCTyn K  oOpa3oBareinbHOW  mporpamme,  paboyeil  mporpamme
JUCHUTUTMHBL  (MOJYJIs), K AJIEKTPOHHBIM OMOJIMOTEYHBIM CHCTEMaM, NpOoQecCHOHAIbHBIM 0a3aM
JTAHHBIX U UH(POPMALIMOHHBIM CIPaBOYHBIM cHCTEMaM.
W3yueHne  OUCHMIUIMHBI (MOYJIs) BKIIOYAET  BBIIOJHEHHE KYpCOBOTO  MpoekTa  (paboThl),
nabopaTopHOH paboTHI,
[TepuonnuHoCTh MpoOBeAEHUS, (POPMBI TEKYIIErO KOHTPOJS YCIEBAEMOCTH, CHCTEMa OIEHWBAHUS
xoJa OCBOCHHUS JUCLUTUINH NpeCTaBICHBI B pabouei porpaMMe.

@opMOI  IPOMEXKYTOYHOM  aTTecTallud IO AUCHMIUIMHE (MOJYJIIO) SIBISIETCA DK3aMEH; 10
KypCOBOMY MpPOEKTY siBisieTcst nudhepeHImpoBaHHbINA 3a4ET.

Pasznen 6. MATEPHUAJIBHO-TEXHUYECKOE 41 YYEBHO-METOJINMYECKOE
OBECIIEYEHUME AMCHUITJIMHBI



6.1. YueOHO-MeTOIMUECKOE 00ECIIeUEeHNE

KomnuectBo
9K3EMILIAPOB MEYATHBIX
Nefe CHnucok UCIoJIb3yeMOH JTUTEPATYPhI U3/IHUH, UMEIOUWXCS B
n/m OuOJIHNOTEKE, MITH
AJIEKTPOHHBIN apec U3JaHUs
(pecypca) B cetn MIHTEpHET
YYEBHBIE, YYHEBHO-METO/IMYECKHWE U HAYUYHBIE U3JIAHUA

1. [KyuymoB, Anekcangp  lBaHoBMY.  DJEKTpOHUKA H 37
cxemorexHuka [Tekcr] : [yueb. mocobue /isi CTYACHTOB IO
cnenuanbHocTsIM "KomnbroTep. 6e3omnacHocTs" u "Komiuiekc.
obecnieuenre UHGOPM. 6€30MaCHOCTH aBTOMATU3UP. CUCTEM" ]

/ A. W. Kyaymos. 3-e u3j., nepepad. u gon. M.: ['enuoc APB,
2005. - 335 c. ISBN 5-85438-138-9. Dx3emruispsl: Bcero 37.

2. |OcHOBBI ympaBieHHUS TEXHUYECKUMHU cucTeMaMu [Tekcr] 19/
METOAMYECKHE YyKa3aHWs K BBINOJIHEHUIO JabopatopHbix [https://portal.volgatech.net/bo
pabot mist cryneHToB HampamieHuin moaroroBku 11.03.03[oks/Belova_osnovi_upravleni
"KoHCTpynpoBaHHE M TEXHOJOTHS 3JIEKTPOHHBIX cpenct”,|a_texnicheskimi_sistemami_
11.03.04 "OnekTpoHWKa W HaHOAJEKTpoHHKA" / M-Bo 2017.pdf
obpa3oBanus 1 Hayku Poc. @enepamnmn, denep. roc. OOKET.
o0Opa3. yupexnaeHue Bbicul. oOpa3oBanus "[loBomxk. roc.
texnon. yH-T"; [coct. H. B. bemoa, O. A. Ilerpenko].

Nomrkap-Omna: [IITTY], 2017. - 26 ¢. Dx3eMuisipsr: Becero 19.

3. |Pacuer m aHamM3 SJIEKTPOMAarHUTHBIX TOJEH B BOJHOBOJHBIX 22 /
nuHusAX mepemadn [Teker] : Meroamveckue ykaszaHus k|https://portal.volgatech.net/bo
BBIIIOJIHEHUIO ~ pacyeTHO-Tpaduyeckoir  paboThI [mo| oks/Pavlov_Raschet_i_analiz
HaTpPaBJICHUIO IOJITOTOBKH 11.03.02|_elektromagnitnih_polei_v_v
"NudoxoMMyHHKAIIMOHHBIE TeXHOJOTMU U cucteMbl cBszu'”,|0lnovodnih_liniaih_peredachi
11.03.04 "DnexkTpoHuKa u HAHODJIEKTPOHUKA'", _2018.pdf
cnenuanbHocTy 11.05.01 "PannosnekTpoHHbIE CHCTEMBI U
KOMIUIEKCHI" MO AMCHUIUIMHE "DJIEKTPOMAarHUTHBIE MOJA U
BosHbI", "DnekrtpoauHamuka'] / M-Bo Hayku U BBICIIL
obpazoBanus Poc. ®enepanuu, ®PI'bOY BO "[loBomxk. roc.

TexHoJ. YH-T"; coctaButenu B. B. [1aBnos, M. 1. bacTtpakosa.
Homkap-Omna: TIT'TY, 2018. - 32 ¢. Dx3eMmnapsl: Bcero 22.

4. |O6mas osnektpoHuka [TekcT] METOJ. YyKa3aHus K 24
BBITTOJTHEHUIO KOHTPOJI. paboTer s CTY/ICHTOB
cnenuansHocte 220500 "IIpoexkTupoBaHME M TEXHOJOTHS
OBC", 200800 "IlpoexktupoBanme u TexHojorus POC",

210100 "Ymp. u undopmatuka B TC", 201500 "beiToBas
paauoanmaparypa" odHo u 3a04. opm oOyuenus / [cocT. b.
®. JlaBpenthen]. Momkap-Oma: MapI'TY, 2003. - 16 c.
OK3eMIUISIPBI: Bcero 24.
5. |YrpromoB, Eprenmii IlaBnoBuu. LludpoBas cxemoTexHuka 26

[Tekct] : ydeO. mocobue s cTyAeHTOB HampaBieHuit 654600
u 552800 "Mudopmatuka W BBIYMCI.  TEXHHKA"
(cnermmanbHOCTh 220100 "BBIUmMCI. MamWHBIL, KOMILUIEKCHI,
cucremsl u cetu") / E. YrpiomoB. 2-e u3n., nepepad. u AOM.
CII6.: BXB-IIerepOypr, 2004. - 782 c. ISBN 5-94157-397-9.
OK3eMILISAPHL: Bcero 26.




VYrpromoB, Eprenmii IlaBmoBuu. IludpoBas cxeMoTexHHKA
[Texcr] : yueO. mocoOue ISl CTYIEHTOB HallpaBICHUN
654600 u 552800 "HudopmaTuka W BBIUKCI. TEXHHUKA"
(cnenmanpHOCTh 220100 "Bbrumcn. MammHbBI, KOMIUIEKCHI,
cuctembol u cetu") / E. II. Yrpromos. U3a. 2-e, mepepad. u
nom. CII6.: BXB-IlerepOypr, 2007. - 782 c. ISBN 978-5-
94157-397-4. Dx3eMIUIsIpBL: BCcero 25.

25

[IpoexTupoBanue BCTPAUBAEMBbIX CUCTEM Ha
MUKpOKOHTpoiepax [Tekcr] : mabopaTOpHBIN MPaKTUKYM :
[ro ciennanbHOcTH 210600.65 "Pagno3neKTpoHHbIE CUCTEMBI
U KOMIUIEKCHI" W HampaBiieHusiM noarotoBku 210400.62
"Pagnorexuuka", 201000.62 "buoTexHHYECKHE CHCTEMBI WU
texnonoruu'"] / [A. A. PoxeHnnoB u np.] ; mox obmr. pea. A.
A. PoxennoBa; M-Bo obOpa3oBanus u Hayku PD, ®I'BOY
BIIO "IloBomxk. roc. Texuom. yH-1". Momkap-Oma: III'TY,
2015. - 119 c. ISBN 978-5-8158-1510-0. Dx3eMIUISIpbI: BCETO

31/
https://portal.volgatech.net/b
ooks/Rozhencov_proektirova
nie_vstraeviemix_sistem_na_
mikrokontrollerax_2015.pdf

PoxennoB, Anekceit ApkanbeBud. Pa3zpaboTka ycTpoicTB
00pabOTKM CHUTHAJIIOB Ha MPOTrPAMMHUPYEMBIX JIOTHYECKUX
UHTEerpanbHbIX cxemax [Tekct] : mabopaTopHBIN MPAKTUKYM :
[mo cmermumaneHOCcTAM: 11.05.01, 11.03.01, 12.03.04] / A. A.
Poxennos, A. A. baes, J[. C. UepnsiiieB; M-Bo 00pa3oBaHus
n Hayku Poc. ®enepanuun, ®I'bOY BO "lloBomxk. roc.
texnon. yu-1". Momkap-Oma: IIT'TY, 2016. - 131 c. ISBN
978-5-8158-1713-5. Dx3emmusapsl: Bcero 11.

11/
https://portal.volgatech.net/b
ooks/Rozencov_razrabotka_u

stroistv_2016.pdf

[IpuMeHeHre MUKpPOKOHTPOJUIEPOB B PAJUOTEXHUYECKUX U
OnMoMenUIMHCKUX cucteMax [Tekcr] : ydeOHOe mocobue :
[m1s cnermanbHOcTU 11.05.01 "PagmosneKTpoHHbIE CUCTEMBI
U KoMIUIeKchl", HampaBieHuil noxarotoBku 11.04.01
"Pagnorexnuka", 12.03.04 , 12.04.04 "buorexHuueckue
CUCTEMBl M  TEXHOJOIMH", M3y4YalolUX JUCHUIUIMHBI
"Lludppossie YCTpOWCTBa " MHUKPOIIPOLIECCOPHI",
"MukponporeccopHbie cucTemsl", "IIpoekTupoBanue
BCTpPaMBacMbIX CHCTEM Ha MHMKpoKoHTposuepax', 11.03.02
"NH(OKOMMYHUKAIIMOHHBIE TEXHOJIOTUH M CHUCTEMBI CBA3H"
auctumIuHel "CHCTeMbl paguodacTOTHON uaeHTUUKammn' |
/ A. A. PoxennoB, A. A. baes, 0. E. TI'apunora, C. A.
OxoTHHKOB; M-Bo oOpa3oBanusi U Hayku Poc. @eneparum,
®I'BOY BO "MoBomk. roc. Texuom. yH-T". Momkap-Omna:
nrry, 2018. - 171 c. ISBN 978-5-8158-1992-4.
OK3eMIUISIPBI: Bcero 12.

12

10.

Munos3opos, Oner Bnagumuposud. Dnektponuka [Tekcr] :
y4eOHHMK i OakajaBpOB : [0 HAMpaBJICHUIO MOATOTOBKHU
OakanmaBpoB M MaructpoB "TexHonorus, oOOpyIdOBaHUE H
aBTOMATH3allMsl MAaIIMHOCTPOUTENbHBIX MPOU3BOACTB" H
HaIpPaBJICHUIO MOJTOTOBKH JUIIOMUPOBAaHHBIX
CIIEIIUAIIVCTOB "KOHCTpYKTOPCKO-TEXHOIOTUYECKOE
obecrieyeHrne MalIMHOCTPOUTENBHBIX Mpou3BoacTB"] / O. B.
Munos3opoB, M. I'. TlankoB. 5-¢ wm3a., mepepab. u JOI.
Mocksa, 2015. - 407 c. ISBN 978-5-9916-2541-8.

49

11.

Jlaunn, BsuecnaB MBanoBuu. Dnekrtponuka [Tekcr] : [yueO.
mocodue Uisi CTYyJEHTOB BY30B IO HANpPaBICHUIO TOJTOT.
220200 "Asromatuzanus u ynp."] / B. W. Jlauun, H. C.

24




Cagenos. U3zn. 8-e. PoctoB-Ha-Jlony: ®ennke, 2010. - 703 c.
ISBN 978-5-222-17655-9. Dx3emmisipsl: Bcero 24.

12.

Anues, Mapar TydukoBuy. HNuTepdericbt
MUKpOKOHTpoJuiepoB [Tekcr] yueOHOe mocobue : Ui
CTYJICHTOB HaIlpaBJIeHUW TMOATOTOBKH OakaiaBpoB 27.03.04
"VopaBnenue B TexHuueckux — cucremax', 11.03.04
"DeKTpoOHUKA u HaHOAJIEKTPOHHKA", 11.03.03
"KoHCTpyupOBaHHE M TEXHOJOTHS 3JEKTPOHHBIX CpeacTB" /
M. T. AmueB, T. C. bykanoBa; MHUHUCTEpPCTBO HAyKH H
BhIcIero oopasoBanus Poccuiickoit @eneparn, ®I'bOY BO
"IToBoJKCKUMA roCyJ1apCTBEHHBIN TEXHOJOTUYECKUMA
yuupepcuter". Momxap-Omna: IITTY, 2019. - 93 ¢. ISBN 978-
5-8158-2156-9. Dx3emmusipel: Bcero 15.

15 /

https://portal.volgatech.net/b
ooks/Aliev_Interfeysy mikro

kontrollerov_2019.pdf

13.

CMupHOB, FO. A. OcHOBBI MHKPOIEKTPOHUKH U
MHUKPOTIPOIIECCOPHON TEXHHUKH [DNEeKTpOHHBIA pecypc] /
Cwmupnos 1O. A., Cokxonos C. B., Tutos E. B. 2-e uza., ucnp.
Cankt-IlerepOypr: Jlans, 2022. - 496 c. ISBN 978-5-8114-

1379-9.

https://e.lanbook.com/book/2

11292

OJIEKTPOHHBIE OGPA3OBATEJIGHBIE PE

CVYPChbI

1.

Hayunas snextponnas 6udanorexka eLIBRARY.RU

http://elibrary.ru

2.

Hayunas anektponnas 6ubnuoreka «KubepneHuHKa»

http://cyberleninka.ru

6.2. MaTtepuanbHO-TeXHUYECKas 6a3a v MPorpaMMHOE 00ecrieueHue

NeNe | Ayauropuu st npose- | [lepeueHb oCHOBHOro 000pyJOBaHUS [Iporpammuoe
/1 |AeHus y4eOHBIX 3aHSATUH, o0ecrnieueHue
CaMOCTOSITENIbHOU pabo-
TBI ¥ TIPOBEJICHHSI TOCY-
JTAPCTBEHHON UTOTOBOM
aTTeCTAINU
1. 402 (I11) I'enepatop BbicokodacToTHbIN ['4-102(Microsoft Windows
(3), Tenepatop TI'4-102A  (1),|Enterprise, CnpaBouHas
I'eneparop HuzkouactoTHbld [3-109(mpaBoBas cucrema
(1), I'enepatop curHazios|"Koncynprant  Ilmroc",
YHUBEPCAITBHBIH DG 1022 (6),[|Microsoft Office
JlaGoparopHbIit npakTukyMm|Standard, Arent Dr.Web,
"AHanorosas u rdposas | Microsoft ACCESS,
anekrponuka" (7), Jlaboparopusrii| Microsoft Visio
npakTukyM "OcHOBBI pagnoTexHuku u|Professional, Kommiekt
tenekoMMmyHukanuii" Emona DATEX|IIO JUIsL peleHus
Telecommunication (4),|ocHOBHBIX

MexauciunianHapHas jgabopaTopHas
iargopma B KOMILJICKTE c
anmapaTHO-TIPOrpaMMHBIM
koHTporuiepom NI ELVIS 1T
+Hardware  (7),  Mexanuueckuii
MaHHITYJIATOP-POOOTU3UPOBAHHAS
pyka KJH c¢ ceponpuBogom u
KoHTpoiepoM  (2),  MoOunbHas
crorika w1t NB AVA1500-60-1P g
LCD TteneBusopa (1), MynpTumerp
DM3058E (1), Mynprumerp AM-
1083 (2), Ocmwmnorpad uudpoBoi

MOJIB30BAaTCIBCKUX 3aJay,
Proteus VSM for AVR




(6), Ocmmunorpad C1-65 (4), Cranuus
naseHass ATP -1107 (1), TeneBuzop
LED Samsung UE55NU7100 UX 4K
Ultra HG (1), Yue6nsiit crean DE1-
SoC /Terasic Technologies L.L.C (2),
KommuiekT yueOHoi mebenn (1)

2. 531 (111

['enepaTop curHasoB yHHBEpCAIbHbBIN
DG 4102 (1), AemmoymnoBurens Quick
-493 ESD (2), UctouyHuk mnuTaHus
DP  1308A (1), MyunbTumerp
DM3058E (1), Mynastumerp AM-
1083 (6), Ocmwmnorpad muppoBOIt
DS 1052E (5), Ocuumnorpad
uugpposoit DS 4054 (1), Ilasnbhas
crannus  LUKEY-852 D+ (1),
[MasmpHast cranmus Quick -967 ESD
(1), Masnenas crannus ASE -4202
(2), IIK B112,2 420W/Intel Celeron

Microsoft Windows
Enterprise, CnpaBounas
paBoBast cucrema
"Koncynprant  Ilmroc",
Microsoft Office

Standard, Areat Dr.Web,

Microsoft Access,
Microsoft Visio
Professional, Kommiekr
1O IS perieHus
OCHOBHBIX

IOJIB30BAaTCIBCKUX 3ajady,

Dual-Core

E3300/xm,mpis,punet,MoH. VA1931
(5), IlpoekTtop MyIbTUMEIUWHBIH
Hitachi  CP-EX250 (1), Crannus
nasuipHass ATP -1107 (5), Komruiekr

Proteus VSM for AVR

Paznen 7. ®OPMblI KOHTPOJII OCBOEHUMA JUCLHUIUIMHBI ®OHJ OLEHOYHbLIX

CPEJICTB

Kpurepun onieHNBaHNS HHAMKATOPOB TOCTH)KEHUS KOMIIETEHIIMN HAIIPABJIEHBI HA!
- YCBOGHHE TEOPETUYECKOr0 MaTepuasa (00beM 3HAaHUH, INIyOuHAa yCBOEHHs), IPEAYCMOTPEHHOIO
paboueii mporpammoii;
- YMEHHE u3jaraTb MaTepuan (YeTKOCTb, IPAMOTHOCTb H3JIO)KEHHS Marepuaia, TOYHOCTh U
MOJTHOTa BOCHPOM3BEIEHUS YUeOHOr0 MaTepuania);

- YMEHHE IPUMEHATh TEOPETUUECKUE 3HAHMS NPH PEIICHUH MPAKTUYECKUX 3aJaHUM.
IIIxana oneHUBaHUSA IIPEICTABIICHA HUXKE.

YpoBeHb
c(OpPMHPOBAHHOCTH [Mkana
Kpurepuu onenuBanus
JJIEMEHTOB OLICHUBAaHHUS
KOMIIETCHIIUU
IToporosslii OOyuaronuiics WMeeT 3HaHWsA OCHOBHOIO MaTepuala, yaoBIeT-
YPOBEHb MPOSIBISIET YMEHHME JIOTMYHO €ro u3jararb, HO MOET| BOPUTEIBHO
JOIyCKaTb ~ HETOYHOCTM B U3JIOKCHUM  MaTrepuaia,
HEJ0CTAaTOYHO TpaBUJIbHBIE (POPMYIUPOBKH, HCIIBITHIBAET
3aTPyAHECHUS B BBIIIOJIHEHUU IIPAKTUYECKUX 3aJaHUN.
[IpoxBunyteiii  [OOyuatomuiicss TBEpAO 3HAaeT MNPOTrPaMMHBIA MaTepHuai,| XOpoOILIo
YPOBEHBb M3JIaraeT €ro IpaMOTHO U IO CYINECTBY, HE JOIyCKaeT
CYILLIECTBEHHBIX HETOYHOCTEN B OTBETE Ha BOIIPOC, IPABUIIBHO
IIPUMEHSAET TEOPETUYECKHUE TIOJOKEHHUSI NPU  PELICHHUH
MPAKTUYECKUX BOIPOCOB W 3ajad, BiajeeT HEOOXOAUMBIMU
HAaBBIKaMU Y IPUEMaMH UX BBIIOTHECHHUS
Bricokuii ypoBenp |OOyuaromuiicss riryOOKO M MPOYHO YCBOWJ MPOTPAMMHBIM|  OTIMYHO

MaTepuall, TPaMOTHO W JIOTUYECKH CTPOHHO €ro W3Jjaraer,
AaCT UCUHCPIBIBAOUINEC OTBCTHI Ha ITOCTABJICHHLIC BOIIPOCHI. B




OTBETE TECHO YBS3BIBACTCS TEOPUS C NMPAKTHKOM, MPHU 3TOM
oOydaromuiicss HE  3aTpymHSAETCS C  OTBETOM  IPHU
BUJIOM3MEHEHUH  3a/laHusi, CBOOOJHO  CIpaBisSeTCi C
3a/layaMy, BONPOCAMHM U JPYTUMHU BUJAMU NPUMEHEHUS
3HAHWUN, T[IOKa3bIBa€T 3HAKOMCTBO C MOHOTrpaduuecKoin
JTUTEpaTypo, NEPUOJUYECKUMH U3JIaHUSIMH, IPABUIBHO
O00OCHOBBIBACT TMPHUHATHIC pEUICHHs, CBOOOAHO BiaJeeT
Pa3HOCTOPOHHUMM  HABBIKAMH, MPUEMaMHU  BBINOJHEHUS
MIPAKTUYECKHUX paboT

7.1. Tekylmuii KOHTPOJIb YCIIEBAEMOCTH

Texymuii KOHTPOJIb YCIEBAEMOCTH OOECredYrBaeT OICHHWBAHUE XOJa OCBOCHHUS TUCITUILIAHBI
(MOJyJIsST) ¥ IPOU3BOJIUTCS C MPUMEHEHHEM TEXHOJOTHH PEHTHHTOBOI'O KOHTPOJISI B COOTBETCTBUH
C TEXHOJIOTMYECKOW KapTOM AUCHUIUIMHBL. [IOpsAIOK COCTaBIIEHUS TEXHOJOTMYECKOW KapThl U
QITOPUTM  TPOBEACHHS MPOLEAYpPhl OIEHMBAHHS BHUAOB JACSITENBHOCTH  OOydaroluxcs,
HAIPABJICHHBIX HAa OCBOCHHC 3HAHWW, YMCHHM, HABBIKOB W/ WM OINbBITA JCATCIBHOCTH, TIO

HaKOINUTEJIbHOW cucTeMe B Oamiax ycTaHaBiMBaercsl nojoxenueM o cucreme PUTM B ®I'BOY
BO JII'TY»

7.2. [IpoMexyTo4Has aTTECTAlMsI 00YUarOIIUXCS
[IpomexxyTouHast aTTecTaiusi 00y4YarolMXCsl HaMpaBiieHa Ha OLIEHUBAHUE PE3YJIbTATOB OO0YyUECHHsS
M0 TUCIUILIMHE (MOYJII0) ¥ MPOBOJUTCS C UCIIOJIb30BaHUEM (DOH/IOB OLICHOYHBIX CPEJ/ICTB.

[IpumMepsl THIIOBBIX KOHTPOJIBHBIX 3aJaHuii W3 0a3bl (OHIA OLEHOYHBIX CPEICTB IO
00pa3oBaTeNIbHOI MporpamMmme.

1. ®yHKuuun anrebpbl NOTUKN.

2. MuHumU3aumsa GyHKUMIA anrebpbl norvku. Mpumep.

3. PeweHue 3agay. MepeBos YMCen U3 OAHOMN CUCTEMbI CYUCTIEHUA BAPYTYIO, C/IOXKEHWE, BbIUMTAHME,
YMHOeHWe, AeNeHne ABONYHbIX Yncen. CUHTE3KOMBUHALMOHHBIX YCTPoncTB. CMHTe3 aBTomaToB Mypa u
Mwunn. CUHTE3 CYETYMKOBC 3aZaHHbIM KO3dpPULMeHTOM cyeTa.

[Tepeuenb BOPOCOB AJIsl HPOBEACHUS MPOMEKYTOUHOM aTTECTALlKN
1. Cwucrtembl cuncneHus. MNepeBos umcen Us ogHOM CUCTEMbI cHMCEHUA B Apyryto. Mpumep nepesoa.
dopmbl NpeacTaBieHmA Yncen ¢ PUKCUPOBAHHOM M NaaBatoWell TOYKON.
[BonyHan apnpmeTtmka. Mpumepol.
®yHKLUMM anrebpbl NOTUKMK.
MuHMMM3auma GyHKUMIA anrebpbl oruku. Mpumep.
KombuHauunoHHble undpoBble YCTPOCTBa. AHANU3 U CUHTE3. [puMep cuHTe3a.
Jewmndpatopsl. LLndpaTops!.
MynbTunaekcopbl. JemynbTMnAeKcopbl.
Cymmatopsbl. Komnapartopbl.
Tpwurrepoil.
Perncrpbl.
CyeTynkn.
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Cepum MHTerpanbHbIX MUKPOCXeM. MapameTpbl IOFMYECKUX MHTETPabHbIX MUKPOCXEM.
Cepuu nHTerpanbHbIX MuKpocxem TT/1, TTALL.

Cepuu nHTerpanbHbix MUKpocxem KMAMM.

Undpo-aHanorosble npeobpasosBaTenn.

AHanoro-umdposble npeobpasoBaTenu.
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17. JnemeHTbl CTAaTUYECKUX U ANHaMUYeCcKnX 3Y ¢ Npon3BOIbHON BbIOOPKOIM Ha TpaH3aucTopax MAMM-
TMna.

18. 3nemeHTbl NOAYNPOBOAHNKOBbIX MOCTOAHHbIX 3aMOMMUHAIOLWMX YCTPOMCTB.

19. OpraHusaums 6aHKOB NamATK.

20. CTpyKTYpbl MMKPONPOLECCOPHbIX CUCTEM.

21. MpuHUMN AeACTBUA MUKPONPOLECCOPHOM CUCTEMBI.

22. ®yHKUMOHaNbHble Y3/l MUKPOKOHTpoAnepos AVR.

23. Cuctema KomaHA MMKpoKoHTpoanepa AVR.

24. Tpumep cxemMbl U Nporpammbl Ha 6ase MUKPOKOHTponnepa AVR.

25. PeweHune 3aga4. NepeBog uncen U3 ogHON CUCTEMbI CYUCAEHUA B APYTYHO, CIOXKEHWNE, BbIYUTAHWE,
YMHOXeHWe, geneHne ABonYHbix Yncen. CMHTE3 KOMBUMHALMOHHbIX YCTPONCTB. CMHTE3 aBToMaToB Mypa u
Mwunn. CHTE3 CYETYMKOB C 3a4aHHbIM KoadbuUuneHTom cyeTa.



