MUHUCTEPCTBO OBPA30OBAHUSI U HAYKU
JIOHEILTKOM HAPOJIHOM PECITYBJIMKU
IOCYJIAPCTBEHHOE OBPA3ZOBATEJIbHOE YUPEX/IEHUE
BBICILIEIO TTPO®ECCHUOHAJIBHOI'O OBPA3OBAHMUS
«JOHELIKMM HALTMOHAJIbHBIA TEXHUYECKWUMA YHUBEPCUTETY

PABOYAS ITIPOI'PAMMA JIMCHUITJIMHBbI
51.0.10 AxanTHBHBIE YJIEKTPOHHbIE H MHKPONPOLECCOPHbIE CHCTEMbI

(KOt 1 HAMMCHOBAHNE AMCIMITIMHBI COIACHO y‘lCGllOMy IUIZIH)')

Hanpapnenue noarotoBku: 12.04.01 — IIpubopocrpoeHue
(KOJ/t 1 HanmeHoBanmne HarpasJiCHHs NOJAINOTOBKH /CIICIIH(IJII»II()C'l'll)
HanpaBneHHocThb
(mpodpuiin): M3mepurenbHble HHPOPMAIMOHHBIE TEXHOJIOTHH
(nanmenosanne npodguis / MarueTepekoii nporpamMmmil /crictiainzaium)
[Tporpamma: Marucrpatypa -
(Gakanaspuar, MarucTpatypa, cneumaiuTer)
®opma o0yueHus: Ounast, 3a04yHas
(Ounasi, 3a0uHas, OUHO-3a04Hast)
d®opma 0OyueHus Ounas 3aouHas
Cemectp(bl) 2 -
O6uias Tpynoémkocts B 3ET/4acax 4/144 4/144
KonTakTHast paboTta (4ac.), B TOM 4ucJie: 55 24
JIeKLMK (4ac.) 17 8
naboparopHbie paboThl (dac.) 34 10
IpakTHYecKue (CeMuHapckue) 3aHsaTHs (Jac. ) - -
CamocrositenbHasi paboTa (dac.), B TOM YucIIe: 53 84
KypcoBo#i poekT (pabora) (cemecTp/yac.) - -
Kountpousb (3x3ameH, yac./3a4€T) 9K3aMeH, 36 | sk3ameH, 36

Jonenk, 2023 r.



PaGouast mporpamma JUCHMIIIMHBL «AANTUBHBIE JIEKTPOHHbIE M MUKPOIPOLEC-
COPHBIE CUCTEMbI» COCTaBJIeHA B COOTBETCTBUU C yYEOHBIM IIJIAHOM 10 CIEIMaIbHOCTH
12.04.01 TIpubopocrpoenue (HanpaBieHHOCTS (npoduisb) «M3mepurenbubie nHGOpMa-
LIMOHHBIE TeXHOoJorum») st 2023 roga npuéma 1o O4HOM M 3a04HOM (Gopmam 00yue-
HHUSL.

CocraBuTelib:

JIOLIEHT Kadeapbl IEKTPOHHON TEXHUKH, %
K.T.H., IOLIEHT ~ Ky3nenos JI.H.

(NOJUHCH)

PaGouasi mporpaMma paccMOTpeHa M NMPHHSITA HA 3ace/laHuu Ka(eapbl dIeK-
TPOHHOU TEXHUKH.
[Tpotokon ot «17» mapra 2023 roga Ne 8.

3aBeayroiuii kadeapoi %?fj Ky3zuenos /I.H.

| geEL

(nojanuch

PaGouas nporpamMma ogo0pena yveGHo-meroanyeckoi komuccueii I'OYBIIO
«JIOHHTY» no cnenmansnoctu 12.03.01 IIpubopocrpoenue.
[Tporoxon ot «17» mapra 2023 rona Ne 3.

[Ipencenarens ﬁi Ky3neuos JI.H.

(NMONNCH)

PaGouast nporpamma npoaJiena st 20 rojia npuéma Ha 3acefaHuu Kadeaps
ANIEKTPOHHON TEXHUKH.
[Tporokon oT «  » 20 roga Ne .

3aBeyromuii Kadenpoi

(HOAINMUCE) (D.N.0.)

PaGouas nporpamma npoaJena aus 20 roja npuéma Ha 3acelaHuu Kadeapsl
AJIEKTPOHHOMN TEXHUKU.
[Iporokon oT «__ » 20 roga Ne .

3aBeytoimii kadenpoi

(OUINCH) (D.N.0.)

PaGouas niporpaMma mpoasiena s 20 roja npuéma Ha 3acenaHuu Kadeapsl
INEKTPOHHON TEXHUKH.
[Iporokon or «  » 20 roga No ;

3aBeyrouuii kadeapoii

(noanuce) (DP.N.0.)



1 OBBEKT, HEJIb U 3AJIAYU OCBOEHUA JNCIUIIJINHBI

Hean npenogaBanusi JaHHOW y4eOHOW AMCIUIUIMHBI COCTOUT B M3YyYEHUU CTY-
JIEHTAaMU OCHOB TMOCTPOEHUS aJalTUBHBIX 3JIEKTPOHHBIX U MHUKPOMIPOIECCOPHBIX CHC-
TE€M U CUCTEMOTEXHUYECKHX METOJ0B U CIIOCOO0B 0TOOpakeHHs HH(OpMAITUH.

B pe3ysnbTaTe n3ydeHus JaHHOTO Kypca CTYJEHT JOJIKEH:

3HAaTh: WH()OPMAIMOHHBIE MOJIEIH CPEJCTB OTOOpakeHUsT HH(GOPMAIIUU; OCHOB-
HbIE (JOTOMETPUUECKUE TTapaMETPhl MHANKATOPOB; MCUXO0(U3HOIOTUUECKIE 0COOCHHO-
CTH BOCIIPHUSATHS HWH(POPMAIMHA OIEPATOPOM; JTOCTOMHCTBA W HEJOCTATKH Pa3TUIHBIX
TUTIOB WHIUKATOPOB; CXEMBl BKIIFOUCHHS W TPUHIHIBI (DOPMUPOBAHMS H300paKEHUHN
JUTSL pa3JIMYHBIX TUTIOB WHIUKATOPOB.

YMeTh: TOIKIIOYAaTh HHAUKATOPHI K MUKPOKOHTPOJUIEpaM; BBIBOJIUTH HH(GOpMa-
IIMI0 HAa Pa3IUMYHBIC TUITHl HHIUKATOPOB; UCIIOIL30BATh CTAHAAPTHBIC ApaiBephI M OMO-
JMOTEKHU JUIsl BhIBOJIa MH(OpPMAIMM HA WHJUKATOPBI, BHIOMPATH DJIEMEHTHYIO 0a3zy u
pa3pabaThiBaTh CXEMOTEXHUYECKHE PEIICHUS /JI KOHKPETHBIX 3a7ad OTOOpaKeHUs
uH(OpMAaIUK; BHITIOJHATh UIMUTAIIMOHHOE MOJICTUPOBAHUE C IIEJIbI0 OTIAAKU pa3pado-
TaHHOTO MTPOTrPAMMHOTO O0ECIIEYEHUS U CXEMHBIX PEIICHUH.

Baanerb: HaBblkaMu pa3pabOTKU MPOTrPAMMHOTO OOECIECUYECHHS I MUKPOKOH-
TPOJUJIEPOB; HaBBIKAMU UMHUTAIIMOHHOTO MOJICIUPOBAHUSI MUKPOKOHTPOJIJIEPHBIX CXEM;
METO/IaMH U CIIOCO0aMHU MPOEKTUPOBAHUS CUCTEM OTOOPAKEHUSI UHPOPMAIIHH.

[lepeuncneHHbie pe3yabTaThl 00yUYCHUS SIBISIOTCS OCHOBOM JjIsi (popMHUpOBaHUs
CHEAYIOINX KOMIETEHIINH:

- CIOCOOEH OCYIIECTBIISATh KPUTUUECKUIN aHATU3 MPOOJIEMHBIX CUTYaIlUil Ha OC-
HOBE CHCTEMHOTO IMOX0/1a, BhIpadaThiBaTh cTpareruio aercteuii (YK-1);

- CIOCOOEH MPUOOPETATh U UCIIOIB30BaTh HOBBIE 3HAHUS B CBOCH MpeAMETHON
00JilacTi Ha OCHOBE MH(OPMAIIMOHHBIX CUCTEM U TEXHOJIOTUH, MpeJjiaraTh HOBbIE UCH
U TIOJXOBI K PelIeHUI0 HHkeHepHbIx 3ama4 (OITK-3);

- crioco0eH pa3pabaThiBaTh PYHKIIMOHAIBHBIC U CTPYKTYPHBIE CXEMBI IPUOOPOB
U CUCTEM C OIpeeIeHueM UX (PU3MYECKUX MPUHIIUIIOB JEHCTBUSA, CTPYKTYpP U yCTa-
HOBJICHMEM TEXHUYECKUX TPeOOBaHUI HA OTeNbHbIC 0JI0KH 1 dyieMeHThI ([TK-4);

- CIIOCOOEH MPOEKTUPOBATH M KOHCTPYUPOBATH Y3IIbI, OJIOKHU, MPUOOPHI U CUCTE-
MBI C HCTIOJIb30BAHUEM CPEJICTB KOMITBIOTEPHOTO MPOCKTUPOBAHMUS, IPOBEICHUEM TTPO-
EKTHBIX PAaCYETOB U TEXHUKO-3KOHOMHUYEeCKHM oO0ocHoBaHKeM (I1K-5);

- CMIOCOOEH COCTAaBJIATh TEXHUYECKYIO IOKYMEHTAIMIO, BKJIFOYasi MHCTPYKIIUH 110
SKCIUTyaTal[|iH, TPOrPaMMBbI HCIIBITAHHM, TeXHUYecKue yeiaoBus u apyrue (ITK-7);

- crtoco0OeH pa3padaThiBaTh M ONTUMHU3HPOBATH MTPOTPaMMBbI MOJICTBHBIX U Ha-
TYPHBIX SKCIIEPUMEHTAILHBIX UCCIIe0BaHNH npruOopoB u cucteMm (I1K-9).

2 MECTO JUCIUILINHBI B OCHOBHOM OBPA3OBATEJILHOM
IHPOI'PAMME

Hucuunnuna otHocutcs K broky 1 «bmox 1. JQuctummuuer (Mmoaymnu). O6s3a-
TEJIbHAs YacThy.
basupyercst Ha 3HaHMSIX, YMEHUAX U HaBBIKaX, KOTOPbIE CTYJAEHT MpUOOpEN MpH



OCBOCHHH TIPEIIIIECTBYIONIUX JAUCIHUIUIMH B COOTBETCTBUU C YYCOHBIM IIJIAHOM IO Ha-
npasiieHnio noarotosku 12.04.01 IMpubopoctpoenne (Marucrepckas mporpamma «Is-
MepUTENbHbIE MH(POPMAIMOHHBIE TEXHOJIOTHNY): «CTPYyKTYpHO-(QYHKIIMOHATIBEHOE MO-
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ACIINPOBAHUC 3JICKTPOHHBIX HpI/I60pOB H CUCTCM».

nosiaeann BKP.

3 CTPYKTYPA U COAEP KAHUE TUCHUIIJIMHBI

3HaHUS U YMEHUS, IPUOOPETEHHBIE MTPU OCBOCHUHU JTAHHOW JUCIMIUIMHBI, pealu-
3YIOTCSI CTYJIGHTOM TIPH MPOXOXKJIECHUU YYEOHOW M MPOU3BOJICTBEHHOW MPAKTHK U BbI-

3.1 Pacnpeneﬂenne yqeﬁnblx 4acoB 110 TeMaM AMCIHUILIMHbI 1 BUAAM 3aHATHI

Ne HaumenoBanne TeMbl KomnuectBo yacos
TEMBI (comepakaTenbHbIX MOJyJIEH) (ounas / 3a04Has hopma)
Beero B Tom uncne
Jlexuuu | Jlabop. IIpaxr. CP
1 CBeTO,Z[I/IOIE'bI C MUKCEIBLHON 13/15 212 412 0/0 7110
ajipecareit
2 | CeMHCErMEHTHBIE HHIUKATOPHI 13/13 2/2 4/2 0/0 7/10
3 | MaTpuuHble HHAUKATOPBI 13/11 2/2 4/2 0/0 7/10
4 | CumBonbHble XKKH 13/12 2/2 4/2 0/0 7/10
5 | I'paduaeckne )KKHU 13/12 2/0 412 0/0 7/10
6 | OLED mucnnen 13/12 2/0 4/0 0/0 7/10
7 | TFT-gucnen 13/12 2/0 4/0 0/0 7/12
8 | Hucnnen Nextion 17/12 3/0 6/0 0/0 4/12
KonrtakTHas paboTa (I0MOJHUTEIbHAS ) 4/6
Kypcosas pabota
Htoro mo Buiam 3aHATHIA 108/108 17/8 34/10 0/0 53/84
Kontponb 36/36
HUTOTO 144/144

(I)opanOBaHne KOMIIETEeHIIUH B pe3yjabTare 0CBOCHUA TEM JUCHHUIIINHBI

Kommerenmu TeMbl TUCIUIITMHEI, HAalleJICHHbIE Ha (OPMUPOBAHUE
KOMIIETEHINHU
VK-1 Temnr 1-8
OIIK-3 Temsr 1-8
I1K-4 Temsr 1-8
I1K-5 Temsr 1-8
ITK-7 Temsr 1-8
I1K-9 Temsr 1-8




3.2 Jlexkuun

Tema 1. CBeToamoasl ¢ MUKCEIBLHOU aipecalieit

Conep:xkanue TemHl 1:

Cnioco0n1 oToOpakeHrs HHGOPMAIIUU. YYAaCTKU ONTHYECKOTO M3IyYeHUs. Xa-
PAKTEPUCTUKHN OPTaHOB 3peHUA uesoBeKka. OCHOBHBIC CBETOBBIC M SHEPTETHUUYECKUE Be-
anyuHbl. OauHouHble cBeToauoabl. RGB cBetomnoabl. CBETOIMOIBI ¢ TMKCEJILHOH af-
pecanueii. bubmorexa Adafruit NeoPixel. KonTponbHbie BOpoch!.

Jluteparypa k Teme 1: [Ommoka! McTOYHHK CCHUIKHM He HaiimeH.1].

Tewma 2. CeMucerMeHTHbIE UHIUKATOPBI

ConepkaHue TeMBbI 2:

Oo6mme cBenenus. JlocrouncTsa u Henoctatku CCHU. CCHU ¢ o0mmM KaToaoM H
obuum anonoM. Ilogkmtouenne CCU k MK. Muoropazpsausie CCU. Tlpunmun nu-
HaMH4YeCKOM wuHAMKauuU. [Ipumepsl mporpaMmupoBaHusi U MojenupoBaHus. Kon-
TPOJIbHBIE BOIPOCHI.

Jlureparypa k Teme 2: [1,2].

Tema 3. MaTpuuHble HHAUKATOPBI

ConeprxaHue TeMbI 3:

OOmue cBeneHus. J{OCTOMHCTBA U HEAOCTATKH MaTPUYHBIX MHAUKATOPOB. (Cxe-
Ma coeauHeHus: nukcene. Ilpunimn dopmupoBanus uzoOpaxkenus. IIpsmoe mon-
krouenne k MK. Hcnonbs3oBanue apaiiBepoB. bubamorexa LedControl. Kackamnoe
BKJIFOUEHHE WHIUKATOpoB. IlpumMepsl mporpammupoBaHusi U MojaenupoBanus. Kos-
TPOJIbHBIE BOIPOCHI.

Jlutepatypa k Teme 3: [1, 2, 3].

Tema 4. CumBonbHnbie XKKU

ConepxaHue TeMbl 4:

O6mue cenenus. JloctonncTBa u Hegocratku JKK-unaukaropo. Haznauenue
BbIBOMOB. Tabamma cumBosioB. bubamorexka LiquidCrystal. Coszganme cuMBOJIOB
nosib3oBatenst. [paitep PCF8574. [Ipumepsr nporpaMMupoBaHusi U MOJCIMPOBAHMUS.
KoHTpoJibHBIE BOIIPOCHL.

Jlureparypa k Teme 4: [1, 2, 3].

Tema 5. Monoxpomuslie rpadguueckue XKKU

ConepKaHuE TEMBI S:

O6mue ceeneHusi. Xapakrtepuctuku Moyt Nokia 5110 LCD. Cxema noakiito-
yenust kK MK. bubnuotexku mns nucnnes Nokia 5110. Koneptop Image2cpp Ipumepst
IPOrpaMMUPOBAHMS U MOAETUPOBaHUs. KOHTPOJIBHBIE BOITPOCHI.

JIureparypa k Teme 5: [1, 3].

Tema 6. OLED nucnuten
ConaepkaHue TeMBI 6:
Oouue ceenenusa. Bosmoxunoctu OLED-nucmiieeB. OLED-aucmien Ha KOH-
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tposuiepe SSD1306.

OLED-gucnneer. Ilpumepsl mporpaMMHUpPOBaHMS.

ITpumep BoimonHeHus1. KOHTPOIbHBIE BOIIPOCHL.
Jlutepatypa k Teme 6: [1, 2, 3].

Tema 7. TFT ngucnien
Coneprxanue TeMbl 7:

Pacnpenenenne mamsitu OLED-gucrues.

bubmmorexn s
3ananust 1a00paTOpHO pabOTHI.

Oomue ceenennst. Bo3moxxnoctu TFT-gucnieeB. IlonkiroueHne Kk MUKPOKOH-
Tpojuiepy. Pacnpenenenue namsatu. bubmuoreku nns TFT-mgucmiiees. [Ipumeps! mpo-
IrpaMMUPOBAHUS U MOJIeTHpOBaHusl. KOHTpOIbHBIE BOIIPOCHI.

Jlurepatypa k Teme 7: [1, 2, 3].

Tema 8. Iucmaeu Nextion
ConepkaHue TEMBI 8:

Oomue cBefeHus. Bo3moxkHoctu nucruieeB Nextion. TlogkiroueHue K MHKpO-
KoHTpoJulepy. Pacrnpenenenue mamstu. Pegaktop BusyanbHBIX MHTEpdeincoB. buo-
aroTeku st auciieeB Nextion. Ilpumepbl mporpaMMUpPOBaHHS U MOJCIUPOBAHHUSL.

KOHTpOoIBHBIE BOITPOCHL.
Jluteparypa k Teme 8: [1].

3.3 IlpakTnyeckue (CeMUHAPCKHE) 3aAHATHS

B yueOHOM 11aHe HE 3aIIaHUPOBAHO.

3.4 JlaGopaTopHble padoThI

Ne Tema 3ansTHS O6vem, | Jlutepa-
n/m yac. Typa
OYH/3204H
1 CBeTozmoz[VH C MUKCETBHOM 412 [1, 4]
ajzipecarueit
2 CeMHUCEerMeHTHBIC MHINKATOPBI 4/2 [1, 4]
3 MaTpu4yHbIe UHAUKATOPHI 4/2 [1, 4]
4 CumBosbHbIe KK 4/2 [1, 4]
5 I'padmueckue XKKU 4/2 [1, 4]
6 OLED nucruten 4/0 [1, 4]
7 TFT-gucruien 4/0 [1, 4]
8 Jucruien Nextion 6/0 [1, 4]
HUTOI'O: 34/10
3.5 CamocrosiTesibHAasi padoTa CTyIeHTa
Ne Bupl caMocTosTeIbHOM pabOThI CTY/ICHTA O0newm, vac.
/11 OYH/3a0YH
1 M3yueHne JeKIIMOHHOT0 MaTepuasia 20/40
2 [ToaroToBka K MPakKTUYECKUM 3aHATHIM -
3 [ToaroToBka K 1a00paTOPHBIM 3aHATUSIM 33/35
4 BeimonHeHne KypcoBoro mpoeKkTa -




Ne Bunpl camocTosTensHON pabOThI CTyeHTA O0BeM, yac.
n/a OYH/3204YH
5 BrlniotHeHNE MHAMBUAYATBLHOTO 3a/1aHUS 0/9
HUTOIO: 53/84

3.6 KypcoBoii npoekT (padoTa), HHIMBUAYAJbHOE 3a/1aHHE

VY4eOHBIM IJIAaHOM B paMKaX OCBOECHMSI IUCLUUIUIMHBI MIPETYCMOTPEHO BBINOJIHE-
HUE CTYZICHTaMU HHIAMBHUAYAJbHOIO 3aJaHUS.

Temaruka 3agaHusi cBsi3aHa € Pa3pabOTKOW NPUHIUIHAIBHOM CXEMBl U IPO-
IrpaMMHOTr0 00€ecIe4eHHsl IOJCUCTEMBI 0TOOpaXkeHUsl UH(popMauK Ha 6a3e MUKPOKOH-
TpoJuIepa.

Llens — nmpuoOpeTeHne HAaBBIKOB Pa3padOTKH 3JIEKTPOHHBIX YCTPOMCTB OTOOpa-
*KeHust tHdopMaluu Ha 6a3e MUKPOKOHTPOJIIEPOB.

B pe3ynbTaTe BeINOJHEHUSI paOOTHI CTYAEHT JI0JKEH:

- 3Hamb UHPOPMALIMOHHBIE MOJIENIA CPEJICTB OTOOpakeHUs UH(OPMAIUH; T0CTO-
MHCTBA U HEJOCTATKHU PA3JIMYHBIX TUIIOB UHAMKATOPOB; CXEMbI BKIIOUEHUS U MPUHIU-
bl POPMUPOBAHUS N300PAKEHUN SISl pa3IMYHBIX TUIIOB MHIUKATOPOB.

- yMemb MOJKIII0YaTh HHAUKATOPbl K MUKPOKOHTPOJUIEpaM; BbIBOJUTH HH(pOpMa-
LIUIO Ha pa3JIM4HbIE TUIBI MHIUKATOPOB; UCIIOJIb30BAaTh CTAHAPTHBIE ApaiiBepbl U OnO-
JUOTEKU JUIsl BhIBOJA MH(OpPMAIMM HA WHIUKATOPBI; BHIOMpATh JIEMEHTHYIO 0azy u
pa3palaThiBaTh CXEMOTEXHUYECKHE pEIUEHUsS AJiI KOHKPETHBIX 3a/ad OTOOpaKeHMs
uH(GOpMaIMK; BBINOIHITh UMUTALIMOHHOE MOJEIUPOBAHUE C LEIbI0 OTIaKH pa3pado-
TAHHOTO NMPOTrPAMMHOI0 OOECIIEUYEHHUS U CXEMHBIX PELIECHUI.

B pesynbrare paboThl CTyI€HT TOTOBUT OTYET, COAEPKAIIUN MOJENb MPUHIUIHU-
JIbHOW CXEMBI C OMIMCAaHUEM MPUHIUIIA €€ PA0O0ThI U AITOPUTMOM (PYHKIIMOHUPOBAHMS,
MYHKT pa3pabOTKU MPOrpaMMHOTO 00eCleYeHus: U pe3yIbTaTbl UMUTAMOHHOTO MOJIE-
IUpoBaHMs. PekoMeHyeMblii 00BbEM MOSICHUTENBHOW 3aUCKHU 10 WHIWBHYAIbHOMY
3a/laHuio — He Oonee 12 ctpanul Gpopmara A4.

4 ®OHA ONEHOYHBIX CPEJACTB

4.1 Kputepuu U WIKAJBbI JII MHTETPUPOBAHHOI OllEHKH YPOBHS C()OPMHPO-
BAHHOCTH KOMIIETECHIIN

Cocmasnaiowas KomnemeHyuu — NOJTHOMA 3HAHUL

- HyJICBOW ypOBEHb: HEBEPHBIC, HE APTYMEHTHUPOBAHHBIE, C MHOKECTBOM TPYyOBIX
OIIMOOK OTBETHI HA BOMIPOCHI. YPOBEHB 3HAHUI HIKE MUHUMAIBHBIX TPEOOBaHUM;

- MUHUMAQJIbHBIM YPOBEHB: JIaHbI HE IIOJIHBIC, HETOYHBIE U HEAPTYMEHTUPOBAHHbBIC
OTBETHI Ha BOMPOCHI. JlOMyIIeHO MHOTO TpyObIX OMMOOK. Y POBEHb 3HAHUN HUKE MUHU-
MaJIbHbIX TPEOOBaAHUM;

- IOPOTOBBIM YPOBEHB: JaHbl HEJOCTATOYHO MOJIHBIE, TOUYHBIE U APTYMEHTUPOBAH-
HbIE OTBETHI Ha BONPOCHI. [1710X0 3HAET TEPMUHBI, ONPENEIECHUS U TIOHITHUS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIIEHUSI, MPUHUHIIBL. JIOMyIIeHO MHOTO HErpyObIX OIIHUOOK;



- CPEIHUM YPOBEHb: aHbI JIOCTATOYHO IIOJHBIC, TOYHBIE U ApTyMEHTUPOBAHHBIC
OTBETHI Ha BOIIPOCHL. B 11€JI0M 3HAE€T TEPMUHBI, OIIPENEICHUS U NIOHATHA; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOILIEHUS], IPUHLMIBL. J{0MyI1IeHO HECKOJIBKO HETPyObIX OLIMOOK;

- IPOABUHYTBIN YPOBEHB: JaHbI IOJHBIC, TOYHBIE U APIYMEHTUPOBAHHBIC OTBETHI
Ha BOIPOCHL. 3HAET TEPMUHBI, OIIPEIEICHNS U IOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOLLEHMSI, IPUHIUMBI. [[0MyIIeHO HECKOIBKO HErpyOBIX OLUINOOK;

- BBICOKHM YpOBEHb: JIaHbI IIOJHBIC, TOYHBIE U apIryMEHTUPOBAHHBIC OTBETHI Ha
BOIIPOCHI. 3HAET TEPMHHBI, ONPENEICHUS U MOHITHS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOILICHMS], IPUHIUIIBL. J[OIyIIIEHO HECKOJIBKO HETOYHOCTEN.

Cocmasnsaiowas KomnemeHyuu — yMeHus

- HYJICBOM YpPOBEHb: IMOJHOE OTCYTCTBUE MOHUMAHUSI CYTH METOJUKU PELICHUs
3aJlauu, IOMYIIEHO MHOXKECTBO IpyOeHIInX OMMOOK / 3aJJaHusI HE BBITIOJIHEHBI BOOOIIIE;

- MUHUMAaJIbHBIA YPOBEHB: €1a00€ MOHMMaHUE CYyTH METOJMKH PEUICHUsS 3aJauH,
JIOTTyIIeHBI TpyOble ommOKku. Pemenus He o0ocHoBaHbl. He ymeeT ucronb3oBaTh HOpMa-
TUBHO-TEXHUYECKYIO JINTEPATYPY;

- IOPOTOBBIM YPOBEHB: JIOCTATOYHOE MOHUMAHKUE CYTH METOJIMKH PELICHUS 3a]auH,
JIOMyIIIeHbl OMMOKHU. PelieHust He Bceryia 000CHOBaHbI. YMEET MCIOJIb30BaTh HOPMATUB-
HO-TEXHUYECKYIO JuTeparypy. Ciiabo OpUEHTHPYETCS B CIICIUAIIBHON HAYYHOM JIUTEpaTY-
pe;

- CpEIHUI YPOBEHB: B 11€JIOM MOHUMAET CYyTh METOJAUKH PELICHUS 3a]]a4, JOIyIIe-
Hbl olmMOKU. Pemenuss He Bcerga OOOCHOBAaHBL. YMEET HCHOJIB30BaTh HOPMATHUBHO-
TEXHUUYECKYIO U CHCIUAIbHYIO HAYYHYIO JINTEPATYPY;

- MPOJIBUHYTHIN YPOBEHbB: B IIEJIOM NTOHUMAET CyTh METOAUKHU PEIICHHUS 3a/1a4H, J10-
nyiieHbl HeTouHOCTH. CrocoOeH 000CHOBATh pelieHUs. Y MeeT UCHOIb30BaTh HOPMATHUB-
HO-TEXHUYECKYIO U CHEIHAIbHYIO HAYYHYIO JINTEPATYPY;

- BBICOKUH YpPOBEHB: MOHUMAET CYTh METOJIMKHU perieHus 3anaun. CrnocodeH oboc-
HOBaTh PEILICHUSA. YMEET UCHOJIb30BaTh HOPMATHUBHO-TEXHUYECKYIO M CHEIUAIBHYIO Ha-
YUHYIO JINTEPATYPY, IEPEAOBOU POU3BOICTBEHHBIN OIIBIT.

Cocmasnsiowas KomnemeHyuu — 61a0eHue HagblKamu

- HYJIEBOM YPOBEHb: HE JIEMOHCTPUPYET BJIAJICHUE HABBIKAMH BBINIOJHEHUS IPO-
dheccrnoHAIBHBIX 3a/1a4. He MOKeT BBIMOJHUTD 3aaHNs,

- MUHUMAJIbHBIA YPOBEHb: HE JEMOHCTPUPYET BIIAJICHUE HABBIKAMHU BBIITOJIHEHUS
npodeCCUOHANIBHBIX 3a/1au. VICTIBITHIBACT CYIIECTBEHHBIE TPYIHOCTH TPHU BHITIOJTHEHUN
OTJICJbHBIX 3aJlaHUM;

- TIOPOTOBBIN YPOBEHB: BJIaJI€€T HAaBbIKAMHU BBITIOTHEHUS MPOGECCHOHANIBHBIX 3a-
Jlad Ha OPOrOBOM YPOBHE. 3a/1aHUsI BBITIOIHSAET MEJJICHHO U HEKAY€CTBEHHO;

- CpEIHUI YpOBEHbB: BJIaJCET HABBIKAMH BBHITIOTHEHUS MPO(PECCHOHATBHBIX 3a/1a4.
3aanust BRIMOJIHSIET HA CPETHEM YPOBHE IO OBICTPOTE U KaYECTRY;

- MPOABHUHYTHIM YPOBEHB: BJIAJICET YBEPCHHBIMU HABBIKAMHU BBIIIOJHECHUS IPO-
dbeccroHanbHBIX 3a1a4. BRICTPO M KaYECTBEHHO BBHITIOJHACT 33JaHUsI, HHOT/IA JOITyCKas
HE3HAYUTENIbHBIE IOTPELIHOCTH;
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- BBICOKHI YPOBEHbB: BJIaJIC€T YBEPEHHBIMU HABBIKAMH BBITOJHEHUS TIpodeccuo-
HaJBHBIX 337a4. BBICTPO M KaueCTBEHHO BBIMOJIHSET 3aJaHusl, IPU HEOOXOJUMOCTH JI€-
MOHCTPUPYS TBOPUECKHH MOIXO/.

Obobwennas oyeHka cpopmuposanHocmu KoMnemeHyul

- HYJIEBOM YpOBEHb: Ha HYJEBOM YpPOBHE C(HOPMHUPOBAHBI: BCE COCTABJISIOIIHE;
OJIHAa WJIH JIBE U3 TPEX, OCTAJIbHBIC — HA 00JIee BLICOKOM YPOBHE;

- MUHUMAJIBHBIA YPOBEHb: HA MHUHHUMAJIHLHOM ypOBHE C(OPMHUPOBAHBI: BCE CO-
CTaBJIAIONIUE; OJHA WM JBE U3 TPEX, OCTAIbHBIE — Ha 00JIe€ BHICOKOM YPOBHE;

- TIOPOTOBBIN YPOBEHb: Ha MOPOTOBOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIO-
1[Me; OJHa WM JIBE U3 TPEX, OCTAIbHBIE — HAa 00Jie€ BHICOKOM YPOBHE;

- CpeHUN YpOBEHb: Ha CPEIHEM YpOBHE C(HOPMHUPOBAHBI: BCE COCTABIIAIOIIUE;
OJIHA WJIH JIBE U3 TPEX, OCTANIbHBIE — HA 00JIe€ BLICOKOM YPOBHE;

- TIPOJIBUHYTHIM YPOBEHB: Ha MIPOJIBUHYTOM YpPOBHE C(HOPMHUPOBAHBI: BCE COCTAB-
JIAIOIIKNE; OJTHA WJIA IBE U3 TPEX, OCTAIIBHBIE — HA BBICOKOM YPOBHE;

- BBICOKHM YpPOBEHb: Ha BBICOKOM YpPOBHE C(HOPMHUPOBAHBI BCE COCTABIISIOIINE
KOMIIETCHITUM.

4.2 Bonpocsl K 3K3aMeHy U IpUMep IK3aMEHAIMOHHOTO Omiera

Bomnpocsl k 3k3amMeny:
1. Jlwana3oH IJIMH BOJH BUJIMMOTO CIIEKTpA.
2. DHEPreTUYECKUE M CBETOBBIC XapaKTEPUCTUKN U3ITyUICHHUSI.
3. XapaKTepUCTHUKH OPTaHOB 3PEHUS YCIIOBEKA.
4. Metonuka onpeesieHus pa3Mepa CUMBOJIOB HHANKATOPa B 3aBUCUMOCTH OT pac-
CTOSTHUSL.
5. Tunsl 1 OCHOBHBIE XapaKTEPUCTUKU CBETOAMOIOB.
6. CxeMbl MOJKIIOUEHUS OJMHOYHBIX CBETOJMOI0B K MUKPOKOHTPOJIIEPY.
7. Tpuniun nomydenus mo0oro 1eera ceeuenus RGB-ceeTonmona.
8. Ceronnoapl ¢ monmuKceabHOM anpecarueit WS2812b: TexHuueckue XapakTeprucTu-
KM, CX€Ma COCIMHEHUH B LIETIOUKY.
9. HNwmena u pacnonoxxenne cermenToB CCH.
10. loctouncTa u Hegoctatku CCH.
11. N3o0pasute cxemy coeaunenusi cermeHToB B CCU ¢ 00muM aHOA0OM U OOIIUM Ka-
TOJIOM.
12. N3o0pa3ute cxemy COeIMHEHUsI CETMEHTOB B AByXpa3psiaHnom CCH.
13. IlpuHuUN TUHAMUYECKONU UHIUKAIIUHN.
14. Cxonbko nmuHoB MK HeoOxonumbl 115 ToAkIoueHus 4-paspsaaoro CCU?
15. Ilpunuun ynpasienus sipkoctsio CCH.
16. JlocToMHCTBA M HEMOCTATKA MATPUIHBIX UHANKATOPOB.
17. Cxonbko nuHoB MK OynyT 3aneiicTBOBaHbI MPHU MPSMOM HOJKIIOUYEHUN WHINKATO-
pa 8x8?
18. Cxema coeTMHEeHUS CBETOMOI0B BHYTPH MAaTPUYHOTO UHANKATOPA.
19. lpunmn GpopmupoBaHus N300paKEHUS.
20. Ha3znaueHue u OCHOBHBIE XapaKTepUCTUKH npaiiBepa MAX72109.
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21. Oynaknus 6udbnrorexu LedControl anst ynpaBneHust MUKCEISIMU.

22. ®yukuuu 6ubdanoreku LedControl myist ynpapiieHus cToa0maMu U CTpOKaMu
23. PazHOBUAHOCTH CUMBOJBHBIX JKK-MHINKATOPOB.

24. JloctounctBa u Henoctatku JKK-uHIUKAaTOpOB.

25. Ckonpko muHOB MK OynyT 3a7eiiCTBOBAaHbI MPU MPSIMOM TOAKIIOUEHUH CUMBOJIb-
Horo JXXK-unnukaropa?

26. Kak perynupyercs KOHTpacTHOCTh n3oopaxenus KKIN?

27. Kak peanuzoBana nojcserka KKI?

28. BosmosxkaocTr oubmmoreku LiquidCrystal.h.

29. CKOJIBKO CUMBOJIOB IOJIb30BATENSI MOXKHO COXpaHUTh B mamMsath JKKU?

30. Ha3znauenue npaiiBepa PCF8574.

31. loctounctsa rpaduueckux KKU.

32. Komnuectso useros JKKIU Nokia 5110.

33. Paspemenne )KKI Nokia 5110.

34. Hampspxenue nutanus XKKW Nokia 5110.

35. ITouemy moaxmouats auciicit Nokia 5110 k MK crieayer dyepes pe3sucTopsi?
36. Ha 6a3e kakoro kontposuiepa coopan XKW Nokia 51107

37. Kax na X)KKHM Nokia 5110 BeiBecTH pUCYHOK?

38. HocrounctBa u Henoctatku OLED-nucnnees.

39. Xapakrepuctuku OLED-nucnnees ¢ kontposuiepom SSD1306.

40. O6wvem BcTpoerHoro O3Y.

41. Kak na OLED-naucrmuieli BBIBECTH PUCYHOK?

IIpumep 3K3aMeHANMOHHOTO OMJIeTAa:
T'OYBIIO «JJOHEIIKU HALIMOHAJILHBI TEXHUYECKHI YHUBEPCUTET»
[TporpamMmMa MoArOTOBKU: MarucTparypa
Hanpasnenue noarorosku: 12.04.01 IpubopocTpoenune
Hanpasnennocts (npouis): M3mepurenbHble HHPOPMALMOHHBIE TEXHOJIOTHH
Cemectp: 2
VYyeOHast JUCUUIUIMHA. ATaNTUBHBIC 3JIEKTPOHHBIE 1 MUKPOIIPOLIECCOPHBIE CUCTEMBI

BUJIET Ne 1
1. Metonuka onpeeeHns pa3Mepa CHMBOJIOB HHIUKATOPA B 3aBUCUMOCTH OT PACCTOSTHUSI.
2. CumBonsHbie XKKU: cxema nmoaxmouenus: K MK, OCHOBHBIE XapaKTePUCTHKH, IOCTOMHCTBA
HEJOCTATKH.
3. 3amayva. [ToAKIIOUUTH K MUKPOKOHTPOILIEPY 4-pa3psaHbIA CEMUCETMEHTHBIN HHIANKATOP C 00-
M Katogom. [{uknndecku BeiaBaTh Ha nHAMKaTop kox AL

YTBepkeHO Ha 3aceaHUU Kadeaphl IEKTPOHHONU TEXHUKH,
nporokon Ne ot . 20 T
3aB. xkadenpoit XiamoB M.T'". DK3aMeHaTop Kysuenos /I.H.

KPUTEPUU
OlleHUBAHNS IK3aMEHAIMOHHO pPadoThI
10 JUCUUIUINHE «ATaTHBHBIE 3JICKTPOHHBIC U MUKPOIIPOILIECCOPHBIE CUCTEMBI»
Uit 00yJaromuxcs o HanpasineHue noarotrosku 12.04.01 Ipubopocrpoenue
(Hampasiennocts (nmpoduis) — M3mepurenbHbie HHOPMAIIMOHHBIC TEXHOIOTHH)
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DK3aMeH MPOBOAMUTCS MUCBMEHHO 1Mo OmyietaM. buier conepxut 2 Bonpoca u 3agauy. Kaxmbrii
BOIPOC TpeOyeT KOHKpeTHOro orBeta. IIpn HeoOX0AMMOCTH OTBEYAOLINHA JOHKEH COIPOBOJIUTH Ha-
[IMCAaHHOE MOSICHSIOIIEN CXEMOH (PUCYHKOM).

Bomnpockl 0XBaThIBAaIOT TEOPETUUYECKYIO YAaCTh Kypca, a TakKe TpeOyloT AEMOHCTPALUU MIPaKTH-
YECKHUX HABBIKOB, MOJYYCHHBIX CTYIEHTOM B XO0JI€ MPAKTUYECKUX 3aHATUI 1 J1a00paTOPHBIX PadoT.

[TpaBuibHBII OTBET Ha BONpOC olieHuBaeTcs B 15 6aiioB. Ecinu oTBET He MOJIHBIN, TO OH OLIEHU-
BaeTca B 5 OamnoB. [Ipu OTCYTCTBUM MPaBUIBHOTO OTBETa HA MOCTABJICHHBIA BOMPOC OOyUarOmUncs
nojy4aer Hojb OansoB. IIpaBuibHO perieHHas 3ana4a oneHuBaercs B 30 6amos. [lomydyenHsle 6anibt
3a OTBETHI HA BOIPOCHI OMJIETa CYMMHUPYIOTCS U C YYETOM pe3yJIbTaTOB TEKYIIET0 KOHTPOJS paboThI
CTYyJICHTa BBIBOJIUTCS UTOTOBas oreHka o 100-0ayipHOo# mKaie.

ITonyuenHnas ouenka no 100-6amipHOM 1IKaje ONpPEeIseT OLEHKY 110 FOCy1apCTBEHHON IlIKa-
ne u mkane ESTS.

YTBepKIEHO Ha 3acelaHuu KaeIpbl AIEKTPOHHON TEXHUKH,
nporokon Ne  or . 20 T
3aB. kadenpoii XimamoB M.T'. DK3aMeHaTop Ky3nenos /JI.H.

4.3 Kputepuu ouleHUBaHHUS

O1eHMBaHUE YPOBHSI OCBOEHHS CTYJEHTOM Y4eOHOTO MaTepuana JUCHUILIIMHBI
«AJIanITUBHBIEC 2JIEKTPOHHBIE U MUKPOIPOLECCOPHBIE CUCTEMBI» MPOU3BOIUTCA B XOJ€
TEKYIIETO0 KOHTPOJIS U MPOMEKYTOUHOM aTTeCTalluu (CEMECTPOBOTO KOHTPOJISA).

Texkymuii KOHTPOJIb 3HaHUN CTYJIEHTa OYHON (POPMBI OOYUEHHS OCYIIECTBISET-
Csl 1O pe3ysbTaTaM BBITIOJHEHHS W 3alIUTHl JIAOOPATOPHBIX pabOT; CTYJAEHTa 3a0YHOMI
dbopmbl 00yUEeHHS — [0 pe3yJIbTaTaM BBIITOJHEHHUS] HHAUBUAYAJIbHOTO 3aJaHUs.

BrlinonHeHne 1adopaTOpHbIX padoT ¢ 3alUTON OTYETA, BHIMOJIHEHUE UHAUBUAY-
aJIbHOTO 3a/IaHUs, NPEIYCMOTPEHHBIX paboyell MporpaMMOM IUCIUIUIMHBI, SBISIETCS
HEO0OXOJMMBIM YCIIOBHEM JIONYCKa CTYJIEHTA K 9K3aMEHY.

Pacnipenenenne 0ayioB TEKYHUIErO0 KOHTPOJS padOTHl CTyAEHTa Ha MPOTSKEHUU
ceMecTpa MpuBeIeHO B Tabuiie 1.

Ta6muna 1 — Pacipenenenne 6aJ10B TEKyIero KOHTPOJIS

dopma KOHTpOJIA Bo3MOXHOE KOJIMUYECTBO [Ipumeuanune
0aioB
J11g cTyieHTOB 04HOM (OpMBI 00YUEHHUS
Otuét no nabopatop- 5 3a/laHuE BBIIOJIHEHO NPAaBUIIbHO, IPOEKTHBIE
HOI1 paboTe penieHns 000CHOBAHbI, IPUBEAECH aHAIH3 T10-
Jy4YEHHOTO pe3yJpTaTa
3 3a/iaHue BBIOJIHEHO B 1I€JI0OM NPaBUIIBHO,

MMPOCKTHBIC PCIICHU HEC BCCr/1a O6OCHOBaHBI,
BO3HHUKIIA TPYAHOCTH B 00BACHEHUH noJiy-
YCHHLIX pPC3YJIbTATOB

HToro no aadoparop- 40 U3 pacuéra 8 maboparopHbIx padboT. OrieHn-
HBIM padoTaM (MaK- BaeTcs Kaxjas pabora.
CUMAJILHO BO3MOK-
HOE)
UTOIO: 40 MakcuManbHO BO3MOXKHOE
JUist CTy1eHTOB 3a04HOM (hOPMBI O0yUCHHS
Beinonnenue naauBU- 40 [Ipu BeINOSHEHNHN 3a1aHUS IPUHSATHI ITpa-

AYaJIbHOT'O 3aJaHW BUJIBHBIC TPOCKTHBLIC PCUHICHU S, N3JIOKCHHUC
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dopma KOHTPOJIS Bo3MoxHOE KOJIMUeCTBO [Tpumeuanue
0aJ10B

Marepuaia apryMeHTHPOBAHHOE, TTOCIIeI0Ba-
TenbHOE, paboTa oopmiieHa 6€3 3amedaHuit
20 3a7aHre BBIMOJHEHO B IIEJIOM MPABUIIBLHO, HO
MIPOEKTHBIE PEIICHUS HE BCEria 000CHOBAHHI,
MMEIOTCS 3aMEUaHus 1Mo 0(OPMIICHHUIO.
UTOIO: 40 MaxkcuMainsHO BO3MOKHOE

IIpoMexyTOUHAS aTTECTAI[UsI IO PEe3yIbTaTaM OCBOCHUS JUCIHUILIINHBI B CEMe-
CTpe MpOBOIUTCS B (hopMe ceMecTpoBOro 3k3ameHa. DopMa MpoOBEACHUS DK3aMEHA —
MUCbMEHHAsl. DK3aMEHAIIMOHHBINA OHIIET BKIIIOUAeT B ce0sl 2 TEOPETUUECKUX BOIIpoOca U
1 3amauy. [Ipu oneHuBaHUM CTYyJIEHTa Ha SK3aMEHE IPENnojaBareib PyKOBOACTBYETCS
KPUTEPUSIMU, IPUBEACHHBIMU B TaOJIHIIE 2.

MakcumanbHOE KOJIMYECTBO OAJIJIOB 32 OTBET HA BOMPOC IK3aMEHAIIMOHHOTO Ou-
JieTa 3aCYUTHIBACTCS CTYACHTY B CIy4yae, €CIM OTBET MOATBEPIKIAET BIAJCHUE CTYICH-
TOM 3HAaHUSMH B TTOJJTHOM 00OBEeMe y4eOHOUM MpoTrpaMMBbl, MaTeprajl U3JI0KEH B JIOTHUC-
CKOHM TIOCIICTOBATEIFHOCTH C BBIJCIICHHEM TJIIaBHOTO, COJIEPKUT TOUHBIC (POPMYIUPOB-
KH, COMPOBOXKIACTCS WILTIOCTPUPYIOMUMH CXeMaMU W PUCYHKaMH (TIpH HEOOXOIUMO-
CTH).

B cirydae, eciii oTBET Ha BOIIPOC HE B MTOJTHOM Mepe OTBEYACT MPUBEIACHHBIM Tpe-
OOBaHMSM, CTYICHTY 3aCUMTHIBACTCS MEHBIIEEe KOIUYeCTBO OamtoB. IIpu oTcyrcTBHUM
MPaBUIILHOTO OTBETA HA MOCTaBJICHHBIN BOIIPOC CTYACHT moiy4aeT () 6amios.

Tabnuna 2 — Pacipeeneane 6aioB 1o CEMECTPOBOMY DK3aMEHY

dopmMa KOHTPOJIA MakcumansHO
BO3MOXHOE KOJIMUYECTBO OAJJIOB
OTBeT Ha BOIPOCHI 3JK3aMEHa- Bonpoc 1 15
IIUOHHOTO OUjIeTa BoOInpoc 2 15
3ajada 30
NTOI'O: 60

HToroBasi oneHKa oOnpeaeisieTcs] MyTeM CYMMHPOBAaHUS KOJUYECTBA 0aJlIOB 10
pe3yJibTaTaM TEKYIero KOHTPOJISl U KOJIMUecTBa 0alioB MO pe3yJibTaTaM CeMECTPOBOTO
sK3aMeHa. MakCHMAJIbHO BO3MO:KHOE KoJindecTBo 0asioB — 100.

[Tonyuennas onenka o 100-0a/muibHOM IMIKajge OMpeaAesieT OIEHKY MO rocyaap-
cTBeHHOH 1Kaie U mkaine ECTS:

Cymma 6amioB Ouenka Onenka
o 100-6anpHOI mKaie no mkaine ECTS 10 TOCY/IAPCTBEHHOMN ITKAJIe
90-100 A OTan4HO
80-89 B Xoporo
75-79 C
70-74 D y
60-69 E JIOBJIETBOPUTEIHHO
35-59 F He
0-34 =4 YIIOBJIETBOPUTEIHHO

* — ¢ 00s13aTEIBLHBIM MMOBTOPHBIM M3YUCHUCM NUCHHUILINHBI.
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4.4 IlpuMep TeKyLIEero onpoca HA MPAKTHYECKUX (CEMUHAPCKHUX) 3AHATHAX
1 J1a0opaTOPHBIX padoTax

Ha mpumepe tembl «CeMucerMmeHTHbIE CBeTOIMOAHBIE HHAUKATOPBI (CCH)»:
1. Nmena u pacnonoxenne cermentoB CCH.
HoctounctBa u Henoctatku CCH.
N3o06pa3ute cxemy coenunenusi cermeHToB B CCU ¢ o0mmum aHoaoM u 00IuM
KAaTOJOM.
N300pa3ute cxemy COeMHEHHs CETMEHTOB B AByxpa3psiaHnom CCH.
[IpuHIMI TMHAMUYECKOW UHIUKALIUH.
Cxonbko nmuHoB MK HeoOxomumbl Jy1st moaktouenus 4-paspsaaoro CCU?
[IpuHnmn ynpasnenus sspkoctero CCH.
OTBeThI Ha BOIPOCHI BXOAHOTO KOHTPOJISI YUYUTHIBAIOTCS MIPEMOIABATEIEM B pe-
3yJbTaTaxX TEKYIIEro KOHTPOJIA paboThl CTYCHTA.

w N

No Ok

5 PEKOMEHIAYEMAS JIMTEPATYPA
I OcHoBHast JuTeparypa

1. Kysuenos /JI.H. CoBpemMeHHbBIE MUKPOKOHTPOJUIEPHI B CUCTEMAaX W3MEPEHHUSI, YIIPaB-
JeHusi, 00paboTKK U OoTOOpakeHus uHbopmaluu : yued. mocodue st 00ydaroImmxcs
oOpazoBaT. yupexjaeHuil Beicul. mpod. odopazoBanus / [[. H. Kysueunos ; TOYBIIO
«IOHHTY». — Homeux : JOHHTY, 2020. — 400 c. : wum, taban. — URL:
https://drive.google.com/file/d/IUHZUPHh_v_1 0iOibWFEfAJiYIwYHRbA/view?usp

=sharing.

II JonoiHuTeAbHAS JMTEpaTypa

2. YyebHoe mocobue «MHUKPOMPOIECCOPHBIE YCTPOWCTBA H3MEPUTEIBHBIX CHUCTEM
/I.H. Ky3nenon, A.E. Kouun, B.II. Tapactok. — Honenk: ['BY3 «onHTY», 2012.
— 137 c: wn. — URL: https://drive.google.com/file/d/1v4Qz2]-Xm36k-
KkrdwEld7iijcP7dXz1/view?usp=sharing.

3. benos, A. B. IIporpammupoBaHre MHUKPOKOHTPOJIJIEPOB ISl HAYMHAIOIMIUX U HE
tonbko / A. B. benoB. — Cankr-IlerepOypr : Hayka u Texunuka, 2016. — 352 c. —
ISBN 978-5-94387-867-1. — TeKcT : 3eKTpOHHBIH // DIeKTpOHHO-OUOIMOTEYHAs CHC-
tema IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/60657.html.

6 YA EBHO-METOJANYECKOE OBECIIEYEHHUE JUCIUIIJINHBI

Y4eOHO-MeTOAMYECKHE U31aHUsA, paspadoTannbie B [JlonHTY:

4. Meroanueckue yka3zaHusl JUJIsl BbINOJHEHUs JadbopaTopHbix padbor, CPC u unanBu-
NyaJbHOTO 3aJaHUs MO JUCLUIUIMHAM «AJalTUBHBIE JIEKTPOHHBIE M MHUKPOIIPOLEC-
COpHbIe cHCTEMbI» B «CXEMOTEXHUYECKHME METOJABI U CIOco0bl 0TOOpaxeHus: nHPOP-
Marumy © A o0ydaroumxcs ypoBHS NpopecCHOHaIbHOr0 o0pa3oBaHus "Maructp' mo


https://drive.google.com/file/d/1UHZUPHh_v_1_oiOibWFEfAJiYIwYHRbA/view?usp=sharing
https://drive.google.com/file/d/1UHZUPHh_v_1_oiOibWFEfAJiYIwYHRbA/view?usp=sharing
https://drive.google.com/file/d/1v4Qz2I-Xm36k-Kkr4wEld7iijcP7dXz1/view?usp=sharing
https://drive.google.com/file/d/1v4Qz2I-Xm36k-Kkr4wEld7iijcP7dXz1/view?usp=sharing
http://www.iprbookshop.ru/60657.html

14

HamnpaBiieHusiM noarotoBku 11.04.04 — DnexrpoHuka u HaHod3JekTpoHUKa (DH) u
12.04.01 — TIpudopoctpoenue (IIC) Bcex dpopm obyuenus / TOYBIIO «IOHHTVY»,
Kad. snexrponnoit texnuku ; cocrt. J. H. Ky3nenos. — Joneux : JJOHHTY, 2020. —
Cucrtem. TpeboBanusi: Acrobat Reader. — 3ari. ¢ TuTyI. 3KpaHa. (OCTyI Yepe3 JTUUHbBIN
KaOWHET CTYJICHTA).

JJIEKTPOHHO-MH(OPMALMOHHBbIE PeCypPChI
OBC JIOHHTY - http://donntu.ru/library .
9BC IPR SMART — http://www.iprbookshop.ru.

7 MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE AUCHUIIJINHBI

7.1 JlekKnHOHHEBIE 3AHATHSA:

Jlexunonnas ayautopus Ne 8.807, yueOHbINM KOpIyc 8, 715l MPOBEJACHUS 3aHATUN
JICKIIMOHHOTO THUIMA, TPYNIOBBIX U WHIUBUAYAIBbHBIX KOHCYJIbTAIlMUA, TEKYIETO KOH-
TPOJISI U MPOMEKYTOUHOU aTTecTanuu. Crenuaiu3upoBaHHas MeOesb: J0ocKa ayau-
TOpHAsi, MapThl, IEMOHCTPAIIMOHHBIE CTeHbl. MylbTUMEIUTHOE 000pyI0BaHUE: CTa-
IMOHAPHBINA KOMITbIOTEp Ha 0aze Penttium4-2.8 — 1 mT., MyJaIbTUMEIUNHHBINA TPOSKTOP
Epson, skpan. Cucremuoe obecneuenue: onepannonnas cucrema Windows XP Profes-
sional x86/64 (akagemmueckas sunen3us DreamSparkPremium); OpenOffice 2.0.3
(obmectBennas ymnen3us MPL 2.0); Google Slides (0ecriatnas Bepcus); Mozilla Fire-
fox (oomectBennas ymuensus MPL 2.0).

7.2 JIabopaTopHbIe 3aHATHS

VYyebnas nadoparopusi (kommnberoTepHblii kiaacc) Ne 8.710, yueOHbIN Kopmyc 8,
JUTSl IPOBEJICHUS 3aHATUIN Ja00paTOPHOTo TUNA (C BO3MOXKHOCTHIO MOJIKJIIOUEHHUS K Ce-
™1 « IHTepHEeT»), TPYIIOBBIX U UHIUBHUAYAJIbHBIX KOHCYJIbTAIIUN, TEKYIIETO KOHTPOJIS
U MPOMEXYTOUHOM arrecrauuu. Cnenuanu3upoBaHHas MeOesb: JTOCKa ayJIuTOpHasd,
cTOJIbI, CTyIbs. O0opynoBanue:- kommnbioTepsl Celeron-2,4 — 10 mt., AMD Sempron
2200-1,67 — 1 mr., Pentium4-2,66 — 1 mit., yueoHo-oTnanounsii crena EVB031/AVR —
5 WIT.; - TeYEeUcKaTeNb TOPIOYKX ra3oB - 11T.; - razoananuzatopsl - [IIN-11 — 2 wr; pa-
nuomeTtp - CPII-88 — 1 mwir.; nozumetp - “Cropa-TY” — 1 wr.; BuOporecrep - BT-1M —
1 wT.; uHANKATOpP BHUOPOIMATHOCTUYECKUH — | WIT.; TOJIMWHOMED YIbTPa3BYKOBOU -
TT-100 —1 wr.; TBepaomep nunamuyeckui - TH-130 — 1 miT.; usmepurens CI0WHOCTH
noBepxHoctd - TR100 —lmt. CucreMHoe obecrieueHue: onepanuoHHas cuctema Win-
dows XP Professional x86/64 (akamemuueckas nuiensus DreamSparkPremium); Ope-
nOffice 2.0.3 (o6mecteennas aunensus MPL 2.0); Google Slides (6ecruiatHast Bepcus);
Mozilla Firefox (oomectBennas muuensuss MPL 2.0); GNU Octave-6.1.0 (o6mecTBen-
Hasl JTULCH3HS).

7.3 CamocrosiTesqibHast padoTa
[Tomemienust A cCaMOCTOSITENIbHOM pabOThl ¢ BO3MOXKHOCTBIO MOJKIIOYEHUS K
cetu «UMHTepHeT» W obOecreueHHeM JOCTyNna B JJIEKTPOHHYIO HH(POPMAIMOHHO-
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o0pa3oBaTeNbHYI0 CpeAy OpTaHM3alliy: YWTaJbHBIC 3ajibl, Y4eOHBIC Kopmyca 2, 3, 8
(aymutopus Ne8.602) (koMIbIOTEpHAsE TEXHUKA C BO3MOKHOCTBIO TOJIKIIFOUEHUSI K CETH
«HTepHer» u  obecneyeHHWEM JOCTyla B  JJIEKTPOHHYIO  MH(GOPMAIIMOHHO-
oOpazoBarensuyto cpeny (QUOC JOHHTY) u »1ekTpOHHO-OMOIMOTEUHYIO CUCTEMY
(BBC IPRbooks), a Takke BO3MOXHOCTBHIO MHAMBUAYAILHOTO HEOTPAHUYEHHOTO JI0C-
tyna o0ydaromuxcs B O9bC u DUOC nocpeactsom Wi-Fi ¢ mepcoHanbHBIX MOOUIIBHBIX
ycTpoicTB. CucteMHOe obecrieueHue: onepamronHas cucrema Microsoft Windows 7
(axkagemuyeckas munieHsus, OpenOffice 2.0.3 (oOmectBennas murieHsuss MPL 2.0),
Mozilla Firefox (oOmectBennas munensus MPL 2.0), Moodle (Modular Object-
Oriented Dynamic Learning Environment) (o0mectBernast munen3us GNU).



