MUHUCTEPCTBO OBPA3BOBAHUS U HAYKU
JIOHELIKOM HAPOJIHOM PECITYBJIMKU
I'OCYIAPCTBEHHOE OBPA3OBATEJIbHOE YUPE)K/IEHUE
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PABOYAS INTPOI'PAMMA JIUCUMITJIMHbI

B1.B./17.01.01 AxanTHBHBIE 3J1eKTPOHHBIC H MHUKPOINPOIECCOPHbIE CHCTEMbI

HanpaBne}me INOATOTOBKH:

(KOl H HAMMEHOBAHUC JAMCIMITIMHBL COTIACHO chGuomy ||.uauy)

11.04.04 — DnekTpoHHKa  HAHOYJIEKTPOHHKA

(K02 M HanMeHOBaHHE HanpasJIeHus NOArOTOBKH / CHENHAILHOCTH)

Hanpasnennocts

(mpodup): ITpompllieHHas 2JIeKTPOHKKA
(nanmenoBanne npouist / MarucTepeKoii NPorpaMMbl /crietmannsarim)

[Iporpamma: Maructparypa

®opma oOyueHwus:

(Gakanaspuar, maructparypa, cnienuanirer)

Ounas, 3a04Has

(ouHas, 3a04Has, OUHO-3a04Has )

Dopma o0yyeHus Ounas 3aouHast
Cemectp(br) 2 4
O6mas Tpynoémkocts B 3ET/4yacax 4/144 4/144
KonrakTHas paboTta (4ac.), B TOM yHcIe: 93 26
JeKuuHu (Jac.) 17 8
nabopaTopHbie paboTh (4ac.) 34 12
NpaKkTHYeCcKKe (CeMUHApCKue) 3ausTus (Jac.) - -
CamocrositenpHasi paboTa (4ac.), B TOM YHCIIe: 35 82
KYpCOBO# IpoekT (pabora) (cemecTp/yac.) - -
KonTtpousb (3Kx3ameH, yac./3a4ét) 9K3aMeH, 36 | sk3ameH, 36

Honeux, 2023 r.



Pabouas nporpamma JUCLMIUIMHBI «AJANITUBHBIE AJICKTPOHHBIE H MHKPOTPOLEC-
COpHbIE CHCTEMbP COCTaBJIEHA B COOTBETCTBUM € Y4eOHBIM TUIAHOM 10 CHELHMaTbHOCTH
11.04.04 DnexTpoHuKka M HAHOAIEKTPOHHMKA (HANpPaBIeHHOCTH (Mpoduis) «I Ipombiiii-
JieHHas dnekTpoHuka) i 2023 rosa npuéma no 04HON M 3a04HOM hopmam 00yUeHMsI.

CocraBureiib:

3aB. Kaeapoi 2JeKTPOHHOM TEXHUKH,
K.T.H., JOUEHT Ky3znenos JI.H.

(noanuce)

Pabouas mporpamma paccMoTpeHa M NMPHHSIT2 Ha 3acelaHud Kadeapsl dJek-
TPOHHOW TEXHUKH.
ITporokosn ot «1Hmapra 2023 rona Ne 8.

3aBenytomuii kadeapoii % Ky3zneuos /I.H.

(no;umcn.')

PaGouast nporpamma onobpena yuebHo-meToauydeckoii komuccuei 'OYBIIO
IOHHT ¥ no nanpasnenuto 11.03.04 - DinexTpoHuKka U HAHOJIEKTPOHHUKA.
IIporokon ot «Ihmapra 2023 roga No 3.

[Ipencenarens % Kysuneuos JI.H.

(nojnucs)

PaGouas nporpamma npoasiena s 20 roja npuéma Ha 3acefaHuu Kadeapbl
9NEKTPOHHON TEXHUKH.
[Iporokon oT «  » 20 romga No .

3asenytouiunit kadeapoit

(nojnnee) (D.1.0.)

Pabouasi nporpamma npoaaena s 20 rona npuéma Ha 3acenanum xadenper
IEKTPOHHOU TEXHUKH.
[IpoToxomn oT «_ » 20 roga Ne .

3asenytouuit kadeapoi

(noanucn,) (D.H.0,)

Pabouas nporpamma npoanena ais 20 roja npuéma Ha 3acelaHuM Kadeapsl
NEKTPOHHON TEXHUKH.
[Iporokon oT «  » 20 roga Ne y

3asenyrouuii kadeapoit

(noanuce,) (P.N.0.)



1 OBBEKT, HEJIb U 3AJIAYU OCBOEHUA JNCIUIIJINHBI

Hean npenogaBanusi JaHHOW y4eOHOW AMCIUIUIMHBI COCTOUT B M3YyYEHUU CTY-
JIEHTaMH OCHOB IOCTPOEHUSI aJAlTUBHBIX AJEKTPOHHBIX U MHUKPONPOLIECCOPHBIX CHC-
TE€M U CUCTEMOTEXHUYECKHX METOJ0B U CIIOCOO0B 0TOOpakeHUsI HH(OpMAIUH.

B pe3synbraTte n3yyeHus 1aHHOTO Kypca CTYIEHT JTOJIKEH:

3HAaTh: WH()OPMAIMOHHBIE MOJIEIH CPEJCTB OTOOpakeHUsT HH(GOPMAIIUU; OCHOB-
HbIe (DOTOMETpPHUECKUE TTapaMeTphbl HHAUKATOPOB; TMCUXO(PU3NOIOTUYECKHUE 0COOCHHO-
CTH BOCTPHUATHS HWH(OPMALUK ONEPATOPOM; TOCTOMHCTBA M HEJOCTATKU PA3TUUHBIX
TUIIOB MHIMKATOPOB; CXEMbl BKIIOYEHHS M MPHUHLMIBI (DOPMUPOBAHUS H300paKEHUN
JUISl pa3JIMYHbIX TUIIOB UHIUKATOPOB.

YMeThb: NOAKIIOYATh HHAUKATOPBI K MUKPOKOHTPOJUIEpAM; BBIBOJUTH UH(OpMa-
LMIO0 HAa Pa3U4HbIEC TUIIbl MHIUKATOPOB; UCIOJIb30BATh CTAHAAPTHBIE IpailBepbl U ONO-
JUOTEKU JUIsl BhIBOJA MH(OpPMAIMM HA MHIUKATOPBI; BHIOMpATh JIEMEHTHYIO 0azy u
pa3pabaTbIBaTh CXEMOTEXHUYECKUE PEIIECHUs JUIsi KOHKPETHBIX 3aJad OTOOpaKEeHUs
uH(GOpMaIMK; BBINOIHIT UMUTAIIMOHHOE MOJEIMPOBAHUE C LENbI0 OTJIAaKH pa3paldo-
TAHHOTO MMPOTrPAMMHOI0 OOECIIEUYEHHUS U CXEMHBIX PELLIECHUI.

Baagernb: HaBblKaMH Pa3pabOTKH MPOTPAMMHOIO OOECHEUEHUs Al MUKPOKOH-
TPOJUIEPOB; HAaBBIKAMU UMHUTALMOHHOTO MOJEIUPOBAHNUSI MUKPOKOHTPOJIJIEPHBIX CXEM;
METOJIaMH 1 CII0CO0aMU MPOEKTUPOBAHUS CUCTEM OTOOPAKEHUSI HH(POPMALIUU.

[lepeuncneHHbie pe3yJabTaThl O0YUYEHUS SBIISIIOTCS OCHOBOM sl (popMHUpOBaHUS
CHEAYIOINX KOMIETEHIINH:

- CIIOCOOEH OCYIECTBIISATh KPUTUUECKHUI aHAIM3 MPOOJIEMHBIX CUTYyalluid Ha OC-
HOBE CHCTEMHOTO IMOX0/1a, BhIpadaThiBaTh cTpareruio aercteuii (YK-1);

- crioco0OeH pa3padaTbiBaTh 3(PPEKTUBHBIE AJITOPUTMBI pelieHus1 CHOPMYITUPO-
BaHHBIX 33/1a4 C UCIIOJIb30BAaHUEM COBPEMEHHBIX S3bIKOB MPOTPaMMUPOBaHUs U 00ec-
NIeYMBaTh MX MporpaMMuyro peanusaimio (I1K-2);

- CIIOCOOEH J1e1aTh HayYHO-000CHOBaHHbBIE BBIBOJIBI IO PE3yJIbTaTaM TEOpEeTUYe-
CKHX M 3KCIIEPUMEHTAIBHBIX UCCIIEIOBAHNN, JaBaTh PEKOMEHJAMHU 110 COBEPLIECHCTBO-
BaHUIO YCTPOMCTB U CUCTEM, TOTOBUThH HAYUYHbIE MyOIHUKAIIMK U 3aIBKU Ha U300pETEeHUs
(I1K-3);

- COCOOEH aHaJIN3UPOBATh COCTOSTHUE HAYYHO-TEXHUYECKOU MPOOIEMBI ITyTEM
noz0o0pa, U3y4eHUs ¥ aHAITU3a JIUTEPATYPHBIX M MATEHTHBIX HCTOYHHUKOB ([TK-4);

- Croco0O€H MPOEKTUPOBATH YCTPOUCTBA, MPUOOPHI U CUCTEMBI JIEKTPOHHOM TeX-
HUKH C y4eTOM 3a7aHHbIX TpeboBanwmii (ITK-5).

2 MECTO JJUCIIUIIJIMHBI B OCHOBHOM OBPA3OBATEJILHOM
IMPOTI'PAMME

Huciumnaa otHocutes K brnoky 1 «bnok 1. Jucuummuael (monynu). YacTs,
dbopMupyemasi yuacTHUKaMU 00pa30BaTeIbHBIX OTHOILIEHU.

basupyercst Ha 3HaHMSIX, YMEHUAX U HaBBIKaX, KOTOPbIE CTYJIEHT MpUOOpEN MpH
OCBOEHHUU MPEIIIECTBYIOUINX TUCIUIUINH B COOTBETCTBUM C Y4eOHBIM IUIAHOM IO Ha-
npaenernto noarotoBku 11.04.04 DnexTpoHWKA W HAHODJIEKTPOHHMKA (Marmcrepckast
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nporpamma «lIpomblnieHHas 31eKTpoHuKay): «CTPYKTYpHO-(QDYHKIIMOHAIEHOE MOJIe-
JUPOBAHUE JIEKTPOHHBIX IPUOOPOB U CUCTEM.

3HaHUA U YMEHUS, IPHUOOPETEHHBIE TIPU OCBOCHUH JIAHHOW JTUCHIUIUIUHBI, peaIu-
3YIOTCSl CTYJIGHTOM MPH MPOXOKACHUN YU4eOHON U MPOU3BOJCTBEHHOW MPAKTHK M BbI-
nmoraennu BKP.

3 CTPYKTYPA U COAEP KAHUE TUCHUIIJIMHBI

3.1 Pacnpeneﬂenne yqeﬁnblx 4acoB 110 TeMaM JMCIHUILIMHbI U BUJAaM 3aHSTHI

Ne HaunmenopaHue TeMbl KomnnuectBo yacos
TEMBI (comepKaTenbHBIX MOJTyJIEH) (ounas / 3a04yHas hopma)
Beero B ToMm uncie
Jlexuun | Jlabop. ITpaxr. CP
1 CBeToL[Hoz[vbl C IIUKCEIbHOI 13/13 212 4/ 0/0 219
ajipecaryei
2 | CeMHCErMEHTHBIEC HHIUKATOPHI 13/13 2/2 4/2 0/0 7/9
3 | MarpuuHble HHAUKATOPHI 13/13 212 4/2 0/0 7/9
4 | Cumsonbnbie )KKU 13/13 212 4/2 0/0 719
5 | I'paduueckne XKKU 13/13 210 4/2 0/0 719
6 | OLED mucnien 13/13 2/0 4/2 0/0 7/9
7 | TFT-nucruien 13/11 2/0 4/0 0/0 7/9
8 | Hucmen Nextion 17/10 3/0 6/0 0/0 4/10
KonTakTHas paboTta (I0MOTHUTENbHAS) 4/6
KypcoBas pabota
Hroro no Bugam 3aHATHIA 108/108 17/8 34/12 0/0 53/82
Kontposn 36/36
HUTOI'O 144/144

(I)OpMI/IPOBaHl/Ie KOMHeTeHHI/Iﬁ B pe3yjabTaTe 0CBOCHUA TEM NUCHUIIJIUHBI

Komnerenuuu TeMbl TUCITUIUIMHEI, HalleJICHHBIC Ha (JOPMHPOBAHHUE
KOMIIETEHIINHT
VK-1 Temnr 1-8
[1K-2 Temsr 1-8
I1K-3 Temnr 1-8
I1K-4 Temsr 1-8
I1K-5 Temsr 1-8
3.2 Jleknuu

Tema 1. CBeToamoasl C TUKCEIBHOU apecanneit
Copeprxkanue TeMHl 1:
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Crioco6b1 oToOpakeHrst HHGOPMAIMKA. YUYACTKH ONTUYECKOTO M3IIyYCHHS. Xa-
PaKTEpUCTUKHN OPraHOB 3peHUs yenoBeka. OCHOBHBIE CBETOBBIE U DHEPTrEeTUUYECKUE Be-
muunHbl. OnuHouHble cBeToanosl. RGB cBeTonnonsl. CBeTOAMOBI ¢ MUKCETBHON af-
pecanueit. bubnuoreka Adafruit NeoPixel. KoHTpoibpHBIE BOIPOCHL.

JIureparypa k Teme 1: [Ommoka! UCTOYHUK CCHUIKU He HaiiieH.1].

Tema 2. CeMuCEerMeHTHbIE HHIUKATOPBI

ConeprkaHue TEMBI 2:

Oo0mme cBenenus. Jloctounctsa u Henoctatku CCU. CCH ¢ o0mmM KaToaoM U
obmmm anonoMm. Ilonkmouenne CCU k MK. Mmuoropaspsausie CCU. [punimmn au-
HaMH4YECKOM WHAMKauuW. [Ipumepsl mporpamMmupoBaHus ¥ MonenupoBaHus. Komn-
TPOJIbHBIE BOIPOCHI.

Jlutepatypa k Teme 2: [1,2].

Tema 3. MatpuuHble HHIUKATOPHI

ConeprxaHue TeMbl 3:

OO6mue cBeneHusi. J{OCTOMHCTBA U HEIOCTATKU MAaTPUUYHBIX MHAUKATOpOB. Cxe-
Ma coeauHeHusi nukceneu. [lpuniun dopmupoBanus uzodpaxkenus. I[Ipsmoe mon-
karouenne kK MK. Hcnonbs3oBanue apaiisepoB. bubamoreka LedControl. Kackamnoe
BKJIIOUYEHHE WHIMKATOPOB. [Ipumepsl mporpammupoBanus U MoaeiaupoBanusa. Kon-
TPOJIBHBIE BOIIPOCHI.

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

Tema 4. CumBonsabIe KK

Copaepxanue Tembl 4:

O6mue cenenus. JloctonncTBa u Hepoctatku JKK-unnukatopoB. Haznauenue
BbIBOMOB. Tabamma cumBosioB. bubamorexka LiquidCrystal. Coszganme cuMBOJIOB
nosib3oBatenst. [paitep PCF8574. [Ipumepsl nporpaMMupoBaHusi U MOJICIMPOBAHHUS.
KoHTpoJIbHBIE BOIIPOCHL.

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

Tema 5. Monoxpomasie rpadguaeckue KK

ConeprkaHue TEMBI 5:

O6mue ceeaeHusi. Xapakrtepuctuku Moyt Nokia 5110 LCD. Cxema noakiito-
yenust K MK. bubmmoreku mis aucruies Nokia 5110. Konseptop Image2cpp I[pumepsr
POrpaMMUPOBAHMS U MOJEIUpPOoBaHus. KOHTpOJIbHBIE BOITPOCHI.

Jlureparypa k Teme 5: [1, 3].

Tema 6. OLED nucnien

ConeprxaHue TeMbl 6:

O6mmue cenennsi. Bosmoxnoctu OLED-mgucnnee. OLED-nmucmien Ha koH-
tposiepe SSD1306. Pacnpenenenue mamsaru OLED-mucnines.  buGnmoreku mms
OLED-gucnnees. IIpumepbl mporpaMMUpOBaHus. 3ajaHus J1abOpaTOPHOU padOTHI.
[Ipumep BoinonHeHnsa. KOHTpOIbHBIE BOIIPOCHI.

Jlureparypa k Teme 6: [1, 2, 3].




Tema 7. TFT ngucnien
Coneprxanue TeMbl 7:

O6mue cBenenusi. Bo3moxkuoctu TFT-mucmieeB. IloakimroueHne K MUKPOKOH-
tpoiuiepy. Pacnpenencuue nmamsatu. buommorexku mias TFT-maucmiees. [Ipumeps! mpo-
IrpaMMHPOBaHUS U MOACIHPOBaHUs. KOHTPOJIBHBIC BOTIPOCHI.

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

Tema 8. Iucmaeu Nextion
ConepkaHue TEMBI &:

Oomue ceeaenus. Bo3moxxHoctn aucruieeB Nextion. TlogkimodeHre K MUKPO-

KOHTpoJuiepy. Pacnpenenenue nmamsaru.

Penakrtop Bu3yanbHbIX HHTEp(eiicoB. buo-

muoteku Uit quctieeB Nextion. IMpumepsl mporpaMMUpOBaHUS U MOJCIUPOBAHMUSL.

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

3.3 lIpakTnyecKkue (ceMUHAPCKHE) 3aHATHS

B y4ueOHOM IJ1aHE HE 3aIIaHUPOBAHO.

3.4 JIaGopaTopHbie padoThI

Ne Tema 3ansaTus Oo6wem, | Jlurepa-
n/m yac. Typa
OYH/320YH
1 CBeTozmoz[vm C MHUKCEJIbHOU 412 [1, 4]
azpecanuei
2 CeMHCerMeHTHBIC HHTUKATOPhI 4/2 [1, 4]
3 Marpu4HbIe UHIMKATOPBI 4/2 [1, 4]
4 CumBosbHbIe XKKIN 4/2 [1, 4]
5 I'padmueckue XKKU 4/2 [1, 4]
6 OLED nucruten 4/2 [1, 4]
7 TFT-aucren 4/0 [1, 4]
8 Jucmmen Nextion 6/0 [1, 4]
HUTOrO: 34/12
3.5 CamocTrosiTesibHAasi padoTa CTyIeHTa
Ne Bunpr camocTosTensHON paboOThI CTyeHTa O0BeM, yac.
n/n OYH/3a04H
1 V3y4eHue JeKIMOHHOTO MaTepuaia 20/30
2 [ToAroToBKa K MPAaKTHYSCKUM 3aHITUSIM -
3 [ToaroToBka K 1a00paTOPHBIM 3aHATUSIM 33/43
4 BrimonHeHNEe KypcoBOro NpoeKTa -
5 BrinonHenne MHAMBHUYaIbHOTO 33/1aHUS 0/9
HUTOI'O: 53/82




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

Y4eOHBIM IJIAHOM B paMKaX OCBOEHHUS JUCIMIUIMHBI MPEAYCMOTPEHO BBIMOJIHE-
HUE CTYACHTAMU MHIMBHUIYAJbHOTO 3aJaHUs.

Temaruka 3amaHusi CBsi3aHa C Pa3pabOTKONW MPUHIUIHAIBHOW CXEMBI M TPO-
rpaMMHOTO 00ecredeHHs TIOJICUCTEMBI 0TOOpakeHusl nHpopmarmu Ha 6a3e MUKPOKOH-
TpoJuiepa.

[enp — mpuoOpeTeHne HABBIKOB Pa3padOTKH IIEKTPOHHBIX YCTPOHCTB OTOOpa-
)eHus napopmaruu Ha 6a3e MUKPOKOHTPOJIICPOB.

B pesynbraTe BhINONMHEHUS PaOOTHI CTYACHT JOJIKEH:

- 3Hamsb UHPOPMAIIMOHHBIE MOJIETH CPEJICTB OTOOpaKeHUsI MH(POpPMAIIHH; TOCTO-
WHCTBA M HEJOCTATKU PA3NUYHBIX THIIOB MHAMKATOPOB; CXEMbl BKIIOUEHUS U MPUHITU-
16l (popMHUpOBaHUS U300PAKEHUH TS PA3IUIHBIX TUIIOB MHIUKATOPOB.

- yMembp TMOJKII0YaTh HHAUKATOPHI K MUKPOKOHTPOJIIEpaM; BBIBOJIUTH HH(POpMa-
LIUIO Ha pa3JIM4HbIE TUIBI MHIUKATOPOB; UCIIOJIb30BAaTh CTAHAPTHBIE ApaiiBepsl U OnO-
JUOTEKU JUIsl BBIBOJA MH(OpPMAIMM HA MHIUKATOPBI; BHIOMpATh 3JIEMEHTHYIO 0azy u
pa3pabaTbIBaTh CXEMOTEXHUYECKUE PEIICHUs JUIsl KOHKPETHBIX 3aJad OTOOpa)KEeHUs
uH(GOpMaIMK; BBINOIHITh HMUTAIIMOHHOE MOJEIMPOBAHUE C LENbI0 OTJIAaKH pa3paldo-
TAHHOTO MMPOTrPAMMHOI0 OOECIIEUYEHHUS U CXEMHBIX PELIECHUI.

B pesynbrare paboThl CTyI€HT TOTOBUT OTYET, COAEPKAILUN MOJENIb MPUHIUIHU-
aJIbHOM CXEMBI C ONMCAaHUEM MPHUHIIUIA €€ PaboThl U aIrOpuTMOM (YHKITMOHUPOBAHHUS,
MYHKT pa3paboTKy MpOrpaMMHOTO 0OECTIeYeHHs] U Pe3yabTaThl UMUTAIIMOHHOTO MOJe-
aupoBaHus. PexomeHayemblii 00beM MOSICHUTENHFHOW 3alUCKU MO0 WHINBUAYATHHOMY
3a/laHuIo — He Oonee 12 ctpanun Gpopmarta A4.

4 ®OHJA ONEHOYHBLIX CPEJACTB

4.1 Kpurepuu 1 mKaJjabl 1Jisi HHTETPUPOBAHHOM OLEHKU YPOBHS copmupo-
BAHHOCTH KOMIIETEHIINH

Cocmasnaiowas Komnemenyuu — NOJTHOMA 3HAHUL

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

- MUHUMAQJIbHBIM YPOBEHB: JIaHbI HE IOJIHBIC, HETOYHBIE U HEAPTYMEHTUPOBAHHBIC
OTBETHI Ha BOMPOCHI. JlOMyIIeHO MHOTO TpyObIX OMMOOK. Y POBEHb 3HAHUN HUKE MUHU-
MaJIbHBIX TPEOOBAHUM;

- IOPOTOBBIN YPOBEHB: JaHbl HEIOCTATOYHO TOJIHBIE, TOYHBIE U ApTYMEHTHUPOBAH-
HBI€ OTBETHI Ha BOMPOCHL. [[JT0XO 3HAET TEPMUHBI, ONPEACICHUS U TOHATHS; OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOIIICHUS, TPUHIUIIBI. J[omyIieH0 MHOTO HETpyObIX OIITHOOK;

- CPEIHHUI YPOBEHB: JaHbl JOCTATOYHO MOJHBIC, TOYHBIE U APTYMEHTHPOBAHHBIC
OTBETHI Ha BOIPOCHL. B 11€710M 3HAaEeT TEpMUHBI, ONIPEACICHUS U TTOHATHS; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOIIIEHUSI, MPUHITUTIBL. J[OTyIIIEeHO HECKOIBKO HETPYOBIX OIMOO0K;

- NPOJIBUHYTHI YPOBEHb: JIaHbI MOJHBIE, TOUHBIC U APTYMEHTUPOBAHHBIE OTBETHI
Ha BONPOCHL. 3HAET TEPMUHBI, ONIPEIEICHHS U IOHATHS; OCHOBHbIE 3aKOHOMEPHOCTH, CO-
OTHOIICHUS, IPUHIUIIBI. JIOMyIIeHO HECKOIBKO HETPYOBIX OMTHOOK;



- BBICOKHUM YPOBCHL: JaHbI IIOJIHBIC, TOYHBLIC MU apPIr'yMCHTHPOBAHHBLIC OTBCTHI HA
BOIIPOCHI. 3Haer TCPMHUHBI, OIIPCACIICHUA U INIOHATHUA; OCHOBHBIC 3dKOHOMCPHOCTH, CO-
OTHOWICHUWA, IIPUHIUIIBI. I[OHYIHCHO HECKOJILKO HETOYHOCTEH.

Cocmasnsiowas KomnemeHyuu — yMeHus

- HYJIEBOM YPOBEHb: IOJHOE OTCYTCTBHE MOHUMAHHUSI CYTH METOOUKH PELICHUS
3aJ]a4u, JOIMYIIEHO MHOXECTBO IpyOeHIIuX OMMOOK / 3a1aHUSI HE BHITIOJIHEHBI BOOOIIIE;

- MUHMMAaJIbHBI YPOBEHb: €1a00€ MOHMMAaHUE CYTH METOJMKH PELICHUS 3aJauH,
JOIyIIeHbI TpyOble ommOKku. Pemenus He o0ocHOBaHbl. He ymeer ncrosnb30BaTe HOpMa-
TUBHO-TEXHUYECKYIO JIUTEPATYPY;

- IOPOT'OBBII YPOBEHB: JIOCTATOYHOE MIOHUMAHUE CYTU METOAUKHU PELIECHMS 3a/1a4H,
JIOIyILEHbI OIMOKHU. PemeHust He Bcerna 0OOCHOBaHbI. YMEET MCIOJIb30BaTh HOPMAaTHB-
HO-TEXHUUYECKYIO JIuTeparypy. Cnabo OpHUeHTHPYETCS B CHELMAILHON HAyYHOU JIMTEpaTy-
pe;

- CpEHUI YPOBEHB: B LIEJIOM IIOHUMAET CYTh METOAUKHU PELICHUS 33a4H, TOIMyLIe-
Hbl omMOKu. Pemenuss He Bcerga OOOCHOBaHBI. YMEET HCIOJIB30BATH HOPMATHUBHO-
TEXHUYECKYIO U CIIEHUAIBHYIO HAYYHYIO JINTEPATYPY;

- IPOJIBUHYTHIN YPOBEHB: B LIEJIOM IIOHUMAET CYTh METOAMKH PELICHUS 3a7a4u, J10-
nylieHbl HeTouHOCTH. CrocoOeH 000CHOBATh PELICHUs. Y MEET UCIOIb30BaTh HOPMATHB-
HO-TEXHUYECKYIO U CIIEUAIIbHYIO HAyYHYIO JIUTEPATYPY;

- BBICOKMH YPOBEHb: IOHUMAET CYTh METOJIMKHU perieHus 3ana4n. CrnocodeH 0boc-
HOBATh pEIICHUS. YMEET UCMOIb30BaTh HOPMATUBHO-TEXHUYECKYIO M CHELHAIbHYIO Ha-
YUHYIO JINTEPATYypPy, IEPEIOBOM MPOU3BOICTBEHHBIN OIIBIT.

Cocmasnsaowas KomMnemeHyuu — 61a0eHue HagblKamu

- HYJICBOM YPOBEHb: HE JIEMOHCTPUPYET BJIAJICHUE HABBIKAMH BBINIOJHEHUS PO-
beccuoHanbHBIX 337a4. He MOXKET BBIMOTHUTH 3aJaHUs;

- MUHUMAQJIbHBIM YPOBEHB: HE JIEMOHCTPUPYET BIIAJICHUE HABBIKAMU BBIIIOJHEHUS
npodecCHOHaNbHBIX 3a/1a4. VICTIBITHIBAET CYIIECTBEHHBIE TPYIHOCTH MPU BBHITTOJTHEHUH
OT/ACJIbHBIX 3aJIaHUM;

- IOPOTOBBIN YPOBEHB: BIIAJICET HABBIKAMU BBITIOJHEHUSI TPO(PECCHOHATBHBIX 3a-
Jlay Ha TOPOTrOBOM YpOBHE. 3a/IaHUsI BBIMIOJIHSIET MEJICHHO U HEKaYE€CTBEHHO;

- CpeHUl YPOBEHb: BIAJICET HABBIKAMH BBHITIOJHEHUS MPO(EeCCUOHATBHBIX 3a/1a4.
3agaHus BBINMOJIHAET HA CPEIHEM YPOBHE 10 OBICTPOTE U KAYECTBY;

- TIPOABHUHYTHIM YPOBEHB: BJIAJICET YBEPECHHBIMU HABBIKAMHU BBITIOJHEHUS TPO-
(beccroHANIBHBIX 3a71a4. BRICTPO M Ka4eCTBEHHO BBITIOJHSCT 3aJaHusI, HHOTIA JIOIyCcKas
HE3HAYUTEJBHBIE MOTPEITHOCTH;

- BBICOKHH YPOBEHbB: BJIQJICET YBEPEHHBIMU HAaBBIKAMH BBITIOJIHEHUS TTpodeccruo-
HaJIbHBIX 3a7a4. BRICTPO M Ka4eCTBEHHO BBITIOJIHAET 3aJlaHusl, TPU HEOOXOAUMOCTH Jie-
MOHCTPUPYSI TBOPUYECKUU MMOJIXO.

Obobwennas oyenka cghopmupos8anHocmu KOMnemeHyutl
- HYJIEBOM YpOBEHb: Ha HYJIEBOM YpOBHE CPOPMHUPOBAHBI: BCE COCTABISAIOIINE;
OJIHA WJIK JBE U3 TPEX, OCTAIbHBIE — HAa 00JIee BBICOKOM YPOBHE;
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- MUHUMAJIbHBIA YPOBEHb: HA MUHUMAJIHLHOM ypOBHE C(OPMUPOBAHBI: BCE CO-
CTaBJIAIOIIME; OHA WM JIBE U3 TPEX, OCTAIbHBIC — HAa 00JIee BHICOKOM YPOBHE;

- TIOPOTOBBIM ypOBEHB: Ha MOPOTOBOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIO-
ye; OJHa WM JIBE U3 TPEX, OCTAIbHBIC — HAa 00Jiee BHICOKOM YPOBHE;

- CpeqHuN YpOBEHb: Ha CPEIHEM YpOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIONINE;
OJIHa WJIH JIBE U3 TPEX, OCTAJIbHBIE — HA 00JIee BLICOKOM YPOBHE;

- IPOJIBUHYTHIM YPOBEHB: Ha MIPOJIBUHYTOM YpPOBHE C(HOPMHUPOBAHBI: BCE COCTAB-
JISIOLIKE; OJTHA WU JBE U3 TPEX, OCTAIIBHBIE — HA BBICOKOM YPOBHE;

- BBICOKUW YpPOBEHb: Ha BBICOKOM YpPOBHE C(OPMHUPOBAHBI BCE COCTABJISIIOILINE
KOMIICTCHITU.

4.2 Bonpocsl K 3K3aMeHy U IpUMep IK3aMEHALMOHHOI0 Omiiera
Bomnpocsl k 3k3aMeny:

1. Jluama3oH JJIMH BOJIH BUJIUMOTO CIIEKTpA.

2. DHEPreTUYeCKUe U CBETOBBIC XapAKTEPUCTUKU U3ITyUCHHUS.

3. XapaKTepUCTHUKU OPTaHOB 3PEHUS YEIIOBEKaA.

4. Meroauka onpeeieHus pa3Mepa CUMBOJIOB HHIUKATOPa B 3aBUCUMOCTH OT pac-
CTOSTHUSI.

5. Tunsl 1 OCHOBHBIC XapaKTEPUCTHKH CBETOAMOIOB.

6. CxeMbl IOJKIIFOUYCHUS OJUHOYHBIX CBETOIUOI0OB K MUKPOKOHTPOJLIEPY.

7. Tlpunuun nomy4yeHus ro0oro nseta ceeueHus RGB-cBeToanona.

8. Cetomnomapl ¢ MOMHUKCETLHOM anpecarueit WS2812b: TexHHUeCcKre XapaKTepUCTH-
KH, CXeMa COCIMHCHUH B IIETIOUKY.

9. HNwmena u pacnonoxxenne cermenToB CCH.

10. octouncta u Hepoctatku CCH.

11. U306pa3ute cxemy coeauHeHusi cermentoB B CCU ¢ oOmuM aHoI0M 1 001IIMM Ka-
TOJIOM.

12. N3o0pa3ute cxemy COeIMHEHUS CeTMEHTOB B AByXpa3psagHom CCH.

13. IlpuHIMNn TMHAMUYECKONW MHIUKAIIAH.

14. Cxonbko muHOB MK HeoO0Xo UMbl 115 ToaKIoueHus 4-pa3psaaoro CCHU?

15. Ilpunuun ynpasneHus sipkocteio CCH.

16. JlocToMHCTBA ¥ HETOCTATKA MAaTPUIHBIX MHINKATOPOB.

17. Ckonpko tmHOB MK OymyT 3a1eiiCTBOBaHBI TIPH MIPSMOM TOAKIIOYCHUN HHIUKATO-
pa 8x8?

18. Cxema coeTMHEeHUS CBETOMOI0B BHYTPH MaTPUYHOTO MHAMKATOPA.

19. Ipunuun popMupoBaHusi U300PAKEHHUS.

20. HazHaueHne u OCHOBHBIC XapakTepucTuku apaiisepa MAX7219.

21. Oyukius 6ubmmorexu LedControl s ynpaieHus: MAKCENIM.

22. O®ynakuu 6ubmmoteku LedControl mist ynpasieHus cTondnamMu U CTpoKaMu

23. PaznoBuaHOCTH CMMBOJBHBIX JKK-mHAMKATOPOB.

24. Jlocrouncta u Hegoctatku JKK-UHIUKAaTOPOB.
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25. Ckonbpko muHoB MK OynyT 3a7eiicTBOBaHbI IpU MPSIMOM MOAKIIOYEHUN CUMBOJIb-
Horo JXXK-unnukaropa?

26. Kak perynupyercs KOHTpacTHOCTh n3oopaxenus KKN?

27. Kak peanuzoBaHna nojcsetka KKHN?

28. BosmosknocTu oudaunoreku LiquidCrystal.h.

29. CKOJIBKO CMMBOJIOB TOJIb30BATENSI MOKHO COXpaHUTh B mamsiTh JKKIA?

30. Haznauenue npatiepa PCF8574.

31. Joctounctsa rpaduueckux KKU.

32. Koymmmuectro 1miBetoB KK Nokia 5110.

33. Paspemenne XKKHM Nokia 5110.

34. Hanpspxenue natanus JKKM Nokia 5110.

35. IMouemy moakirovath auctuieid Nokia 5110 k MK criegyet uepes pe3uctopbi?
36. Ha 6a3e kakoro konTposuiepa coopan JKKHM Nokia 51107

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

38. Jocrounctpa u Henoctatku OLED-nucnnees.

39. Xapakrepuctuku OLED-nucnnees ¢ kontposuiepom SSD1306.

40. O6bem BcTpoenHoro O3Y.

41. Kak na OLED-nucrieii BBIBECTH PUCYHOK?

IIpumep 3K3aMeHANMOHHOT0 OWJIeTA:

T'OYBIIO «JJOHEIIKU HALITMOHAJILHBIM TEXHUYECKWI YHUBEPCUTET»
[TporpaMMa noAroTOBKU: MarucTparypa
Hanpasnenue noaroroBku: 11.04.04 DnekTpoHUKa M HAHOAJIEKTPOHUKA
Hanpasnennocts (npoduis): [IpombliieHHas 31eKTpOHUKa
Cemectp: 2
VYyeOHast qUCUMIUIMHA. AJTaTUBHbIE 3JIEKTPOHHBIE M MUKPOITPOLIECCOPHBIE CUCTEMBI

BUJIET Ne 1
1. Metonuka onpeeneHus pa3Mepa CUMBOJIOB HHIUKATOPa B 3aBUCUMOCTH OT PACCTOSTHUSI.
2. CumBonbHble XKKU: cxema moakmouenus: K MK, OCHOBHBIE XapaKTepUCTHKH, IOCTOMHCTBA U
HEJOCTATKH.
3. 3anayva. [ToaAKIIOUUTH K MUKPOKOHTPOILJIEPY 4-pa3psaHbId CEMUCETMEHTHBIN WHINKATOP C 00-
M KatoaoM. BeigaBats Ha uHaukaTop koa ALIIT.

VYTBepkeHO Ha 3aceaHUU Ka(eaphl IEKTPOHHONW TEXHUKH,
nporokon Ne ot . 20 T
3aB. xkadenpoit XiamoB M.T'. DK3aMeHaTop Kysuenos /I.H.

KPUTEPUU
OLICHUBAHUS IK3aMeHAIMOHHOI padoThl
10 JVCIUIUINHE «ATaTHBHBIE 3JICKTPOHHBIE U MUKPOTIPOIIECCOPHBIE CUCTEMBI»
11 o0yJaromuxcs no Hanpasienue noarotoBku 11.03.04 DnexkTpoHuKa 1 HAHOAJIEKTPOHUKA
(manpaBneHHOCTH (PO uib) — [IpOMBIIIIICHHAS TEKTPOHHKA)

DK3aMeH MPOBOJUTCS MUCbMEHHO 10 OmiieTaM. buner conepkut 2 Bonpoca u 3anauy. Kaxmprii
BOINPOC TpeOyeT KOHKPETHOro oTBeTa. IIpn HeoOX0AMMOCTH OTBEYAIOUIMHA JOKEH CONPOBOIUTH Ha-
IIMCAaHHOE MOSICHSIIOIIEN CXEMOH (PUCYHKOM).
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Bormpockl 0XBaThIBAIOT TEOPETUUYECKYIO YACTh Kypca, a TaKKe TPeOYIOT IEMOHCTpAIUHU MPAKTH-
YECKUX HABBIKOB, MIOJYYEHHBIX CTYJIEHTOM B X0J1€ IPAKTHUECKUX 3aHATHI U 1aOOpaTOpHBIX padoT.

[TpaBUIIbHEII OTBET HA BOMPOC OlleHWBaeTcs B 15 6amtoB. Ecnu oTBET He MOJIHEIN, TO OH OICHU-
Baetrcs B 5 OamioB. [Ipu oTCyTCTBHMU MPaBHIIBHOTO OTBETA Ha MOCTABJICHHBIM BOMpOC 00ydaromuiics
noJsrydaeT HoJib 0ayutoB. [IpaBmiibHO pemeHHas 3aaa4a omnenuBaercs B 30 6amwioB. [lomyueHHbIe OalbI
3a OTBETHI HA BOMPOCHI OUIIETa CYMMUPYIOTCS U C YYETOM Pe3yJIbTaTOB TEKYIIEro KOHTPOJIs pabOThI
CTYJICHTA BBIBOAMTCS UTOrOBas olieHka mo 100-6amipHOM mKae.

[Tonyuennas onenka no 100-6amipHOM HIKae ONPEAEIsIeT OIEHKY 0 TOCYTIapCTBEHHOM IIKa-

ne u mkane ESTS.

YTBepkIeHO Ha 3aceJaHuU Kadeaphl IEKTPOHHON TEXHHUKH,
nporokon Ne  or . 20 T
3aB. kadeapoii XnamoB M.T'". DK3aMeHaTop Kysnenos JI.H.

4.3 Kputepuu ouleHUBaHHUS

OueHuBaHME YPOBHSI OCBOEHHUSI CTYACHTOM Y4YEOHOTO Marepuaia JHCLMILIAHBI
«CoBpeMEHHBIE MHUKPOKOHTPOJUIEPHDY MPOU3BOAUTCS B XOAE TEKYIIETO KOHTPOJIS M
IPOMEKYTOUHOM aTTeCTALMK (CEMECTPOBOTO KOHTPOJIS).

Texyumuii KOHTPOJIb 3HAaHUW CTYJEHTa OYHOM (POPMBI OOYUEHHSI OCYLIECTBISAET-
Csl 10 pe3yibTaTaM BBIIIOJHEHHS W 3alIUThl JIAOOPATOPHBIX PabOT; CTyJEHTa 3a0YHOMN
(GopMbI 00yUYeHHSI — IO Pe3yJIbTaTaM BBIIIOJIHEHUS UHAUBUIYAIBHOTO 3aJaHMs.

Brimonnenue 1abopaTtopHbIX paboT ¢ 3alUTON OTYETA, BBHIOJHEHUE UHIUBUIY-
aJIbHOTO 3a/IaHusl, MPEAYCMOTPEHHBIX paboueil mporpaMMoi AMCUMILIIUHBI, SBIISETCS
HEOOXOMMBIM YCIIOBUEM JIOMYCKA CTY/IEHTA K SK3aMEHY.

Pacnipenenenne 0ayuioB TEKYIIEro KOHTPOJsl paOOThl CTy/IE€HTa Ha MPOTSKEHUU
ceMecTpa MpuBeIeHo B Tabduiie 1.

Tabnuna 1 — Pacnpenenenune 6aJ10B TEKYIIEro KOHTPOJIS

dopma KOHTPOIIS Bo3MmorkHOE KOTM4ecTBO [Tpumeuanue
0aioB
Jlnis cTyieHTOB 04HOM (hopMBI O0YUEHHUs
Otuér no naboparop- ) 3a/iaHue BBINOJIHEHO MPaBUIIbHO, IPOEKTHHIE
HOM paboTe peleHust 000CHOBaHbI, IPUBEJIEH aHAIN3 10~
JTY49E€HHOTO pe3ysbTara
3 3agaHue BBINTOJHEHO B 1I€JI0M MPAaBUIIBHO,

MIPOEKTHBIC PEIICHUS HE BCET/1a 00OCHOBAHBI,
BO3HUKIIU TPYIHOCTH B OOBSICHEHUHU TIOITY-
YEHHBIX PE3YJIHTaTOB

Htoro no saéoparop- 40 U3 pacuéra 8 mabopatopHbix pabot. OreHu-
HBIM padoTam (Mak- BaeTcs Kaxjaas padoTa.
CUMAJILHO BO3MOK-
HOE)

UTOI'O: 40 MaxkcumanbHO BO3MOKHOE

JI1g cTyneHToB 3a04HON (hOpMBI 00yUEHUS

BrinmonHenue WHIMBU- 40 [Tpu BBITIOTHEHWU 3aJaHUSI IPUHSATHI TIpa-
NyajabHOTO 3a/laHus BUJIbHBIE TPOEKTHBIEC PEIICHHUS, U3TI0KEHUE

MaTepuaia apryMeHTHPOBAHHOE, TIOCTIEI0BA-
TeIpHOE, paboTa ohopmiieHa 6e3 3aMeYaHu i
20 3a/laHuE BBIIOJIHEHO B 1IEJIOM NIPaBUIIBHO, HO
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dopma KOHTPOJIS Bo3MoxHOE KOJIMUeCTBO [Tpumeuanue
0aJ10B

MIPOEKTHBIC PEIICHUS HE BCEr1a 00OCHOBAHBI,
UMEIOTCS 3aMEUaHWsI 10 0()OPMIICHUIO.
UTOIO: 40 MakcuManbHO BO3MOXKHOE

IIpome:kyTouHasi aTTecTAlUA 110 Pe3yJIbTaTaM OCBOCHUS JUCIUILUIMHBI B CEMe-
CTpe mpoBoaUTCS B (hopMe cemecTpoBoro sk3amena. dopma mpoBeAeHHs SK3aMEHa —
MMCBMEHHAsI. DK3aMECHAIIMOHHBINA OWJIET BKITIOUAET B ce0s 2 TEOPETUIECKUX BOIIpOca U
1 3amauy. IIpu oneHMBAHMM CTYJIEHTAa Ha 3K3aMEHE IPENOJaBaTeiib PyKOBOACTBYETCS
KpUTEPUSMU, IPUBEACHHBIMU B TaOIHUIIE 2.

MakcumanbHOE KOJIMYECTBO OAJIOB 332 OTBET HA BOMPOC 3K3aMEHALIMOHHOIO Ou-
JieTa 3aCUUTBIBAECTCS CTYACHTY B Clly4ae, €CJIM OTBET MOATBEPKIAET BIAJICHUE CTYJICH-
TOM 3HAHUSMHU B TIOJTHOM 0OBbeME y4eOHOM MpOorpaMMbl, MaTepUail U3JI0KEH B JIOTHYE-
CKOM MOCJIeI0BAaTENIbHOCTU C BBIIEJICHUEM IJIABHOTO, COACPKUT TOUHbIE (POPMYIIUPOB-
KH, COIPOBOXKIAETCS WUTIOCTPUPYIOIIMMHU CXEMaMU U pUCYHKamH (TpU HEOOXOIUMO-
CTH).

B citydae, eciii OTBET Ha BOIIPOC HE B ITOJIHOM MEpE OTBEYAET MPUBEICHHBIM Tpe-
OOBaHUSIM, CTYACHTY 3aCUMUTBHIBACTCSI MEHblIee KojauuecTtBo OamnoB. Ilpu orcyrcTBuM
IIPABUJIBHOTO OTBETA Ha MOCTaBJICHHBIN BOIIPOC CTYEHT noiyvaet 0 0aios.

Tabnuua 2 — Pacnipenenenue 0amioB 0 CEMECTPOBOMY 3K3AMEHY

dopma KOHTPOIA MaxkcumansHo
BO3MOYKHOE KOJIMYECTBO OAJIJIOB
OTBeT Ha BOINPOCHl 3K3aMEHa- Borpoc 1 15
IIMOHHOTO OujeTa BONPOC 2 15
3a/aya 30
HUTOI'O: 60

HToroBasi oueHkKa ornpeaesseTcs MmyTeM CyMMHUPOBAHUS KOJIMYECTBA OAIOB I10
pe3yabTaTaM TEKYIIEro KOHTPOJIS M KOJUYeCcTBa OAIIJIOB 10 pe3yIbTaTaM CEMECTPOBOTO
sk3aMeHa. MaKcHMaJIbHO BO3MOKHOE KouuecTBo 0ay1oB — 100.

[Tony4yennas orenka mo 100-6aiapHOM 1IKane ONpeAeNseT OLEHKY M0 rocyaap-
crBeHHoM 1ikaie u mkaie ECTS:

Cymma 6amioB OreHka Or1enka
no 100-6anbHOM 1mIKase no mkane ECTS 10 TOCYIAPCTBEHHOM IIKAJIE
90-100 A OTiIm4HO
80-89 B x
75-79 C opotio
70-74 D
60-69 E Y 10BIETBOPUTEIIBHO
35-59 F He
0-34 =4 YIOBJIETBOPUTEIBHO

* — ¢ 00s3aTEIbHBIM IOBTOPHBIM M3YUCHUEM AVCHHUILIWHBI.
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4.4 Ilpumep TeKyLIero Onpoca Ha NPAKTHYECKHUX (CEMUHAPCKHUX) 3aHATHSAX
1 J1a0opaTOPHBIX padoTax

Ha mpumepe tembl «CeMucerMeHTHbIE cBeTOIMOAHbIE HHAUKATOPBI (CCH)»:
Nmena u pacnonoxxenne cermentoB CCH.

HoctounctBa u Henpoctatku CCH.

N3o06pa3ute cxemy coenunenust cermeHToB B CCHU ¢ oOmuM aHoIOM U 00IIHUM
KaTOJIOM.

N300pa3ute cxemy COeMHEHHs CETMEHTOB B AByxpa3psanom CCH.

[IpuHIMI TMHAMUYECKOW UHIUKALIUH.

Cxonbko nmuHoB MK HeoOxonumbl Jy1st moaktoueHus 4-paspsagaoro CCU?
[IpuHnmn ynpasienus sspkoctbro CCH.

OTBeTHI Ha BOMPOCHI BXOJHOTO KOHTPOJISI YUYUTHIBAIOTCS MPEMNOIaBaTEIEM B pe-
3yJbTaTaxX TEKYIIEro KOHTPOJIA paboThl CTyCHTA.

Wn e

No ok

5 PEKOMEHIAYEMAS JIMTEPATYPA
I OcHoBHast JuTeparypa

1. Kysuenos /JI.H. CoBpemMeHHbBIE MUKPOKOHTPOJUIEPHI B CUCTEMAaX M3MEPEHUS, YIIPaB-
JeHusi, 00pabOTKK U OoTOOpakeHus uHbopmaluu : yued. mocodue s 00ydarommxcs
oOpasoBarT. yupexjaeHuil Bwicil. mpod. oopazoBanus / J[. H. Kysuwemor ; TOYBIIO
«IOHHTY». — Homeux : JOHHTY, 2020. — 400 c. : wum, Tadbam. — URL:
https://drive.google.com/file/d/IUHZUPHh_v_1 0iOibWFEfAJiYIwYHRbA/view?usp

=sharing.

II JonoiHuTebHAS JMTEpaTypa

2. YyebHoe mnocobue «MHUKPOMPOIECCOPHBIE YCTPOWCTBA W3MEPUTEIBHBIX CHUCTEM)
/I.H. Ky3nenon, A.E. Koumn, B.II. Tapaciok. — Honenk: I'BY3 «oaHTY», 2012.
— 137 c: wn. — URL: https://drive.google.com/file/d/1v4Qz2]-Xm36k-
KkrdwEld7iijcP7dXz1/view?usp=sharing.

3. benos, A. B. IlporpammupoBanue MUKPOKOHTPOJUICPOB [JIsl HAUMHAIOIMIUX U HE
tonbko / A. B. benoB. — Cankr-IlerepOypr : Hayka u Texnuka, 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 JabopaTopHbix pador, CPC u unauBu-
IyallbHOTO 3aJaHusl MO JUCHUIUIMHAM «AJTAaNTHBHBIE 3JIEKTPOHHBIE M MHUKpPOIpPOLEC-
COpHbIE CHCTEMBI» U «CXEMOTEXHUYECKUE METO/BI U CIOCOObI 0TOOpaxeHus: UHpOp-
Maum» © A o0ydaroumxcs ypoBHS NpopecCHOHaIbHOrO o0pa3oBaHus "Maructp' mo
HamnpaBiieHusiM 1oaArotoBku 11.04.04 — DnexrpoHuka u HaHod3JeKkTpoHuka (DH) wu


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
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12.04.01 — TIpubopoctpoenue (IIC) Bcex dpopm obyuenus / TOYBIIO « IOHHTVY»,
Kad. snexrponnoit texnuku ; cocrt. J. H. Ky3nenos. — Joneux : JJOHHTY, 2020. —
Cucrtem. TpeboBanusi: Acrobat Reader. — 3ari. ¢ TuTyI. 3KpaHa. (JOCTyI Yepe3 JTUUHbBIN
KaOWHET CTYJICHTA).

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

7 MATEPHUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE AUCHUIIJINHBI

7.1 JlekunMOHHBbIE 3AHATHUSA:

Jlexunonnas ayautopus Ne 8.807, yueOHbINH KOpIyc 8, 715l MPOBEJACHUS 3aHATUN
JICKIIMOHHOTO THUIMA, TPYNIOBBIX U WHIUBUAYAIBHBIX KOHCYJIbTAIMU, TEKYIIETO KOH-
TPOJISI U MPOMEKYTOUHOU arTecTanuu. Crenuainu3upoBaHHash MeOelb: JOoCKa ayJu-
TOpHasi, MapThl, IEMOHCTPAIIMOHHbBIE CTEHbl. MylbTUMEUITHOE 000pyJ0BaHUE: CTa-
IIMOHAPHBIA KOMITbIOTEp Ha 0aze Penttium4-2.8 — 1 mT., MyJaIbTUMEIUHHBINA TPOSKTOP
Epson, skpan. Cucremuoe obecneuenue: onepannonnas cucrema Windows XP Profes-
sional x86/64 (akamemuueckas suieHsust DreamSparkPremium); OpenOffice 2.0.3
(oomectBennas ymnen3uss MPL 2.0); Google Slides (0ecruiatnas Bepcus); Mozilla Fire-
fox (oOmectBennas ymuen3us MPL 2.0).

7.2 JIabopaTopHbIe 3aHATHS

VYuebnas madoparopus (kommberoTepHbIi kiaacc) Ne 8.710, yueOHbIN Kopmyc 8§,
JUTSI TIPOBEICHUS 3aHATHI J1a00paTOpHOTO TUMA (C BO3MOKHOCTHIO TIOJIKJIFOUEHHUS K Ce-
™1 « IHTepHEeT»), TPYIIOBBIX U UHIUBHUAYAJIbHBIX KOHCYJIbTAIIUN, TEKYIIETO KOHTPOJIS
U MPOMEXYTOUHOM arrectauuu. Cnenuanu3upoBaHHas MeOesb: JTOCKa ayJIuTOpHasd,
CTOJIbI, CTYIbs. O0opyaoBanue:- kommnbioTepsl Celeron-2,4 — 10 mt., AMD Sempron
2200-1,67 — 1 mrr., Pentium4-2,66 — 1 mit., yueoHo-oTnagounsiii crenn EVB031/AVR —
5 mIT.; - Te€YEUCKaTeNIb TOPIOYUX Ta30B - 11IT.; - razoananuzatopsl - [1IN-11 — 2 mr; pa-
nuomeTtp - CPII-88 — 1 mir.; mno3umetp - “Cropa-TVY” — 1 mrt.; BuOpotectep - BT-1M —
1 mT.; MTHAUKATOP BUOPOIUATHOCTUYECKHM — | IIT.; TOJNIIMHOMEp YyJIbTPa3BYKOBOW -
TT-100 —1 wr.; TBepaomep aunamuyeckuii - TH-130 — 1 miT.; usmepurens CI0WHOCTH
noBepxHoctd - TR100 —lmt. CucreMHoe obecrieueHue: onepanroHHas cuctema Win-
dows XP Professional x86/64 (akamemuueckas nuiiensus DreamSparkPremium); Ope-
nOffice 2.0.3 (o6mecteennas aunensus MPL 2.0); Google Slides (6ecruiatHast Bepcus);
Mozilla Firefox (oomectBennas nmunensus MPL 2.0); GNU Octave-6.1.0 (oOmecTBeH-
Hasl JIUIICH3MS).

7.3 CamocTosiTeIbHasA paboTa

[ToMerienust Ayisi cCaMOCTOSITEALHON PabOThl C BO3MOXKHOCTBIO MOJKIIOUEHUST K
cetn «MHTEepHET» W oOOECcmedYeHHeM J0CTyna B JJIEKTPOHHYIO HWH(OPMAIIMOHHO-
o0pa3oBaTeNbHYI0 CpeAy OpTaHM3alliy: YWTaJbHBIC 3ajibl, y4eOHBIE Kopmyca 2, 3, 8
(aynutopus Ne8.602) (kOMIbIOTEpHAsE TEXHUKA C BO3MOKHOCTBIO TTOJKIIOUEHHS K CETH
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«aTepHer» u obecnmedeHWEM JOCTylla B AJIEKTPOHHYIO  HMH(GOPMAITMOHHO-
oOpazoBarensuyto cpeny (QUOC JOHHTY) u »1ekTpOHHO-OMOIMOTEUHYIO CUCTEMY
(BBC IPRbooks), a Takke BO3MOXHOCTHIO MHAMBUAYAILHOTO HEOTPAHUYEHHOIO JI0C-
tyna o0ydaromuxcs B O9bC u DUOC nocpeactsom Wi-Fi ¢ mepcoHanbHBIX MOOUIBHBIX
ycTpoicTB. CucteMHOe obecrieueHue: omneparronHas cucrema Microsoft Windows 7
(akamemuueckas ymneHsus, OpenOffice 2.0.3 (oOmiectBennas nuuensus MPL 2.0),
Mozilla Firefox (oOmectBennas nunensus MPL 2.0), Moodle (Modular Object-
Oriented Dynamic Learning Environment) (o6mectBennas nunen3ust GNU).



