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PABOYAS NIPOTPAMMA JUCIIAITJIMHBI
b1.B.02 BerpauBaemble MUHKPOKOHTPOJLIEDbI

(KOJ1 1 HAWMEHOBAHNE AMCLIUMINHBI COTTACHO YHCOHOMY NU1aHy)

Hanpasnenue
NOJIrOTOBKHU: 12.03.01 — mpubopocTpoenne
(KOﬂ H HAMMCHOBAHHE HANpPaB/CHUA NOJINOTOBKH /CII:‘JI;EI:I:IBCT&T)M— AT
Hanpasnennocts
(podub): NudopmanmonHo-u3MepurebHas TEXHUKA U TEXHOJIOTHH
(nanmenosanue NPouiis / MarHCTEPCKOi NPOrpaMMB! /CeUHATH3aLg)
IIporpamma: bakanaBpuat

dopma o0yueHus:

(DaxanaBpuar, MarucTpaTypa, CriciHaInTeT)

Ounas, 3a049Has

(ounas, 3a0uHas, O4HO-3a0MHas)

®opma 00yueHus Ounas 3aouHas
Cemectp(bl) 7 9
O6uias Tpynoémkocts B 3ET/gacax 4/144 4/144
KonTakTHast paboTta (4ac.), B TOM 4uciie: 72 16
JeKuuu (vac.) 34 6
jnabopaTopHbie paboThI (4Yac.) 34 4
IpaKTUYecKue (CeMuHapcKkue) 3aHaTHs (Jac.) - -
CamocrositenbHas pabora (4ac.), B TOM YHCIE: 54 110
KypcoBoi#i 1npoekT (pabota) (cemecTp/yac.) - -
KoHTpois (3k3aMeH, yac./3a4éT) sKk3ameH, 18 | sk3ameH, 18

Honenx, 2023 r.




Pabouvas nporpamMma AuCHMIUIMHBI «BCTpauBaeMbie MUKPOKOHTPOJIEPED COCTAB-
JIeHa B COOTBETCTBUH ¢ yueOHBIM IIaHoM 1o cnenuaisHoctd 12.03.01 IIpubopoctpoe-
HHe (HarpaBieHHOCTh (1npoduis) G HGopMaHOHHO-U3MEpPHUTEbHAS TEXHHKA B TEXHO-
noruw) uis 2023 rojia npuéma 1o 04HOH U 3a09HOI hopmam o0yueHuUs.

CocrTaBuTelib:

JOLEHT Kaeapsl 2IeKTPOHHOMN TEXHUKH, %
K.T.H., IOLIEHT Kysuneuos /I.H.

(noanuce)

PabGouas mporpamma paccMOoTpeHa W NMPHHSTA Ha 3acelaHud Kadeapbl dJeK-
TPOHHOU TEXHUKH.
IIporoxon ot «1 A mapra 2023 rona Ne 8.

3aBenyromuii kadenpoi % Ky3sueuos /I.H.

(noanmes)

Pabouas nporpamma omobpena y#e6uo-meT011nqecxoifl komuccuein 'OYBIIO
JIOHHT ¥ no cnieransroctu 12.03.01 [pubopoctpoenue.
IIpotokon ot «IHmapra 2023 roga Ne 3.

IIpeacenarens % Ky3unenos /1.H.

(noanuc)

Pabouas nporpamma mpoasaena s 20 roja rnpuéma Ha 3aceaHud Kadeapsl
ANEeKTPOHHON TEXHUKH.
[IpoTokomn ot «  » 20 roga No :

3aBenyrowui Kadeupoii

(noanuce) (D.H.0.)

Pabouas nporpamma npoaiena s 20 roja npuéma Ha 3acenanuu Kadeapbl
JNIEKTPOHHOMN TEXHUKHU.
[IpoTokon oT «  » 20 roga Ne ;

3aBeayroumuii Kadenpoii

(OANHCE) (D.N.0.)

Pabouas nporpamma npoasena ans 20 roja npuéma Ha 3aceJaHuu Kageapsl
3JIEKTPOHHOM TEXHUKHU.
IIpotokon oT «__ » 20 roga Ne .

3aBenyromuii kadenpoit

(noJINKes) (D.H.0.)



1 OBBEKT, HEJIb U 3AJIAYH OCBOEHUA INCIUIIJINHBI

[eapro qUCHUTIIMHBI — O0y4YeHHE CTYACHTOB 0a30BbIM 3HAHUSIM U HaBbIKaM, HEOO-
XOJIMMBIM JIJIs1 IOCTPOEHUS BCTPAUBAEMbIX CUCTEM YIPABIICHUS U aBTOMATU3AIIHH.

JI1st nocTHKEeHUs! TOCTABJICHHOM 1EH, B IUCIMIUIMHE PEIIAIOTCS 3a/1auu:

- (opMupoBaHus 6a30BBIX MOHATUS MUKPOKOHTPOJLIEPOB (AP0, GYHKIIUOHATb-
HbIE OJIOKH | TIp.);

- IPUOOPETEHUS MPAKTHUECKOTO OTbITa pabOTHI C CUCTEMaMH pa3pabOTKU Ha MpH-
mepe cuctembl EVALS031AVR,

- MPUOOPETEHNS MPAKTUUECKOTO OIMBITA MPOTPAMMUPOBAHUS MUKPOKOHTPOJLICPOB
U ero (PYyHKIIMOHATLHBIX OJIOKOB Ha si3bIKe CH.

B pe3ynbpTaTe n3yueHus: AUCUUTUINHBI CTYIACHT JOJIKEH:

- 3HATh. cpexy pa3paboTku nporpammHoro odecrederuss CodeVisionAVR mis
MUKpOKOHTpoJuiepoB AVR; apxutektypy Mukpokontposiepa ATtiny2313;

MPUHITUIIBI APXUTEKTYPHON OpraHU3allid COBPEMEHHBIX MUKPOKOHTPOJIJIEPOB;
CIIOCOOBI U CPEJICTBA OTIAJAKU BCTPAUBAEMbIX CUCTEM Ha OCHOBE MUKPOKOHTPOJUIEPOB.

- YMeTh: YIPABJISTH 000PYA0BaHUEM, MTOJKIIOYAEMbIM K MUKPOKOHTPOJIJIEPY Ue-
pe3 MopThl BBOJIA/BBIBO/IA; pabOTaTh ¢ 0a30BBIMU (DYHKIIMSIMU TaiMEPHOMN CEKIIMEH
KOHTpoJuIiepa; padboraTh ¢ UGPOBBIMHU TepMOMeTpaMu; padoTats ¢ ALLIL.

- BJIaJIeTh: HaBbIKaMU pa3pabOTKU JIEKTPOHHBIX YCTPOUCTB U CUCTEM Ha 0ase co-
BPEMEHHBIX MUKPOKOHTPOJIJIEPOB.

[lepeunciieHHbIE Pe3ysIbTaThl 00YUYEHUS SBIIAIOTCS OCHOBOM 11t (popMUpOBaHUs
CHEAYIOINX KOMIETEHIINM:

- crmoco0eH OMpeneNaTh KpyT 3aJad B paMKax MOCTaBICHHOW L€ U BHIOUPAThH
ONTUMAJIBHBIE CIOCOOBI MX PEIICHHS, UCXOAS W3 JACHCTBYIOIIMX IPABOBBIX HOPM,
uMeroImuxcs pecypcos u orpanndennii (YK-2);

- c1oco0€H K MOCTPOEHUI0 MAaTEMAaTHYECKUX MOJeliell 00bEKTOB UCCIIEIOBAaHUS U
BBIOOPY YHMCIIEHHOTO METOJIa UX MOJCIIUPOBAHUS, pa3pad0TKe HOBOTO MJIM BBHIOOP TOTO-
BOro ajgroputma pemeHus 3agaun (I1K-1);

- c1oco0eH pa3pabaThiBaTh GYHKIIMOHAIBHBIE U CTPYKTYPHBIE CXeMbI TPHUOOPOB
U CHUCTEM C OmpelesiecHueM UX (PU3NYECKUX MPUHIIMIIOB JEHCTBUS, CTPYKTYp M yCTa-
HOBJICHMEM TEXHUYECKHUX TPeOOBaHUI Ha OTAEIbHbIC O10KU 1 dmeMeHThI ([TK-2).

2 MECTO JJUCIIUIIJIMHBI B OCHOBHOM OBPA3OBATEJILHOM
IMPOTI'PAMME

Huctunnnna otHocutes K broky 1 «bnok 1. Jucuunnuuel (Momynu). YacTs,
dbopmupyemasi yuaCTHUKaMU 00pa30BaTEIbHBIX OTHOIIEHUI.

basupyercs Ha 3HAHUAX, YMEHHUSIX U HABBIKaX, KOTOPbIE CTYACHT MPUOOpEN IpH
OCBOEHHUH NPEIIECTBYIOUINX TUCIUIUIMH B COOTBETCTBUM C YUeOHBIM IUIAHOM IO Ha-
npasieanto nmoaroropku 12.03.01 Ipubopocroenne (mporpamma OakamaBpuata «MH-
dbopMarmoHHO-U3MEPUTETIbHAS TEXHUKA U TexHoJorum»). «upopmatuka u nporpam-
MupoBaHue», «CoBpEMEHHbIE MUKPOKOHTPOJIEPHD.

3HaHUA ¥ yMEHHUs, TPUOOPETEHHbIE MPU OCBOCHUM JAHHOMN TUCIUIUIMHBI, peaju-
3YIOTCSI CTYJI€HTOM IIPH U3YYEHUH MOCIEAYIOIUX TUCIMIUIMH: «MUKpOIponeccopHsie
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YCTPONCTBA M3MEPHUTEIIBHBIX CUCTEM», TMPU MPOXOKIACHUN y4eOHON TPAKTUKH U BBI-
nonaennu BKP.

3 CTPYKTYPA U COAEP KAHUE TUCHUIIJIMHBI

3.1 Pacnipeesienne y4eOHbBIX YaCOB M0 TeMaM JUCHUILINHBI M BUIAM 3aHATHI

Ne HaumeHnoBanue Tembl KonnuectBo wacos
TEMBI (conmeprkaTebHBIX MOTYJICH ) (ounas / 3a04yHas hopma)
B B ToM uncine
cero Jlekmmm | JlaGop. [Tpaxr. CP
1 | AHanoroBsie KJIaBUATYPBI 15/10 4/1 4/1 0/0 7/14
2 | MarpuuHble KIIaBHATYPbI 15/12 4/1 4/1 0/0 7/14
3 | Yupasnenue ceppoMoTOpaMu 15/14 4/1 4/1 0/0 7/14
4 | I3mepeHue conpoTUBIICHUS 15/12 4/0 4/1 0/0 7/14
S | U3mepenne émxoctu 15/12 4/1 4/0 0/0 7/14
6 | M3mepenne MHIYKTHBHOCTH 19/12 6/1 6/0 0/0 7114
7 | Pabora c Taiimepom T1 15/13 4/1 4/0 0/0 7114
8 | Msmepenne 4acToThI 17/14 4/0 4/0 0/0 5/2
KonraktHas paboTa (JOmOTHUTETHHAS) 4/6 0/0
KypcoBoii npoexT - -
Hroro no Buaam 3aHATHI 126/126 34/6 34/4 0/0 54/110
Kontpomb 18/18
UTOro 144/144

(I)OpMHPOBaHHe KOMIIETEHLIUH B pe3yabTate 0CBOCHUA TEM JHCHUIIJIUHDBI

Kommerennu TeMbl TUCIUTITNHBI, HalleJIEHHBIE Ha (OPMUPOBAHUE
KOMIIETEHINHU
VK-1 Temsr 1-8
IIK-1 Temsr 1-8
I1K-2 Temsr 1-8
3.2 Jleknuu

Tema 1. AHamoroBsle KI1aBUATYPHI

ConepkaHue TeMbl 1:

[Toaxmtouenue ananoroBor kiaBuaTypsl kK MK. Ilpunuun pa®oTel aHamoroBoi
kiaBuarypsl. OcHOBBI pacueta. MonenupoBanue B Proteus-e. Ilpumepsl nporpaMmmupo-
Banus. bubmorexka GYVERBUTTON V3.8.

Jlureparypa k Teme 1: [1].




Tema 2. MaTpuuHble K1aBUATypPbl

ConepkaHue TeMbI 2:

O030p MaTpuuHbIX KiaBuaTyp. Cxema MarpuyHOW KiIaBuaTypbl. [IpuHIun pabo-
Tol. [Togkmrouenue k MK. Biiok cxema anropurMma omnpoca. [Ipumep cketua 6e3 6ubImo-
tek. bubmmoteka Keypad. ITpumep cketua ¢ Keypad.

Jlutepatypa k Teme 2: [1,2].

Tewma 3. CepBonpuBObI

ConeprxaHue TeMBI 3:

Ha3naueHnue cepBonpuBoja. Y CTpOMCTBO CEPBONPUBOAA. AJTOPUTM PaOOTHI. .
[Mpunnun ynpasnenusi. OCHOBHBIE XapaKTepUCTHKH. [loakimoueHrne K MUKPOKOHTPOJI-
aepy. Oynkiuu oubmmotexu Servo. [Ipumeps! mporpaMMUpOBaHUsI.

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

Tema 4. 3mepeHue conpoTUBIICHUS

ConepxaHue TeMbl 4:

Merton u3mepennii. Cxema uzMmepeHuil. Anroput™ usmepeHuil. llorpemnoctu
n3mepenuid. [Ipumepsl nporpamMmmupoBanusi. KOHTpoabHbBIE BOIPOCHL. 3aJaHus.

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

Tema 5. U3mepenne EMKoCTH

ConepKaHue TEMBI S:

Crnoco0b1 u3mepenuit émkoctu ¢ nomoupto MK. 3akon 3apsaa/paspsina KOHIEH-
catopoB. Iloctossanas Bpemenn RC-mermm. AnropuTM u3MepeHmid. PexomeHmamuu K
BBIOOPY COINPOTHUBIICHUS pe3ncTopa B 1enu 3apsaa éMkocTu. [Ipumep cketua. ['enepa-
Top Ha NE555. KoHTpobHBIE BOTIPOCHL.

Jlureparypa k Teme 5: [1, 3].

Tema 6. I3mepeHne MHIYKTUBHOCTH

ConeprkaHue TeMbl 6:

Crioco6b1 m3Mepenuit HHAYKTUBHOCTH ¢ momombio MK. 3akon 3apsna/paspsina
katymku. [loctossnnas Bpemenn RL-uenu. Mcnonb3zoBanne koMmmaparopa. AJTropuTMm
n3mepenui. [Ipumep cketya. KOHTpOJIbHBIE BONIPOCHI.

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

Tema 7. PabGota c taiimepom T1

ConepkaHue TEMBbI 7:

Hasnauenue TaitmepoB. JloctounctBa taiiMepoB. Taiimepst MK ATmega328. Pa-
0oTa ¢ mpepbiBaHUSIMU TaiiMepoB. Oyukimu Oudanorexkun TimerOne. Ilpumeps! mpo-
rpamMmmupoBanusi. KOHTpOJIbHBIE BOITPOCHI.

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

Tema 8. 3mepeHue 4acTOThI
ConepxkaHue TeMbl §:
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Crnioco6s1 m3mepennst yactotel. Crioco6 1. M3mepenue Bbicokux vactoT. Crocod
2. VI3MepeHne HU3KUX 9acTOT. bBUOIHOTEKH [JIsl M3MEpeHHs 9acToThl. bubmuore-
ka FreqCount. bubnuotexka FregMeasure. KonTposibHbIE BOTPOCHI.

Jlutepatypa k Teme 8: [1].

3.3 IlpakTnyeckue (CEeMUHAPCKHE) 3aAHATHS
B yueOHOM IJ1aHE HE 3aIIaHUPOBAHO.

3.4 JlabopaTopHble padoThI

No Tema 3anarus O6bvem, | Jlutepa-
/11 yac. Typa
OYH/3204H
1 Pabora c aHanmoroBoii KJlaBUaTypou 4/1 [1, 4]
2 Pabora ¢ MmaTpuuHO¥ KJIaBHaTypoOn 4/1 [1, 4]
3 Pabota ¢ cepBOMOTOPOM 4/1 [1, 4]
4 W3mepenune conporuBieHus ¢ nomonisio MK 4/1 [1, 4]
5 W3mepenune EMKOCTH ¢ ToMoipio MK 4/0 [1, 4]
6 V3mepeHne HHIYKTHBHOCTH ¢ TToMotibio MK 6/0 [1, 4]
7 Pabora ¢ Taiimepom T1 4/0 [1, 4]
8 W3mepenune yactoTsl ¢ momonibio MK 4/0 [1, 4]
HUTOI'O: 34/4

3.5 CamocTrosiTesibHasi padoTa CTyIeHTa

Ne Bunpl camocTosTensHON pabOThI CTyIeHTa O0BeMm, yac.
n/n OYH/3204YH
1 V3y4eHue JeKIMOHHOTO MaTepuaa 34/50
2 [ToAroToBKa K MPaKTUYECKUM 3aHITHSIM 0/0
3 [ToaroroBka K 1a00paTOPHBIM 3aHSITUAM 20/51
4 BrInonHeHNe KypcoBOTro IpoeKTa 0/0
5 BrImosTHeHUe WHIWBHTYaTbHOTO 3a/IaHUS 0/9
HUTOI'O: 54/110

3.6 Kypcogoii npoekT (pa6oTa), HHAUBUAYAJIbLHOE 3a/1aHHE

Cryaentamu 3a04HOM (HOpMBbI 00yUYEHHUS BBINOJIHSAECTCS WHAMBUAYAJIbHOE 3a/1a-
Hue. TemaTuka 3ajJaHus CBsi3aHa C Pa3padOTKOM MPUHIMIHUAIBHOW CXEMbl U TIPO-
IrpaMMHOT0 0OecrieueHus sl AIEKTPOHHOTO YCTPOHCTBA Ha 0a3e MUKPOKOHTPOJLIEepa.

Ilens — mpuoOpeTeHre HABBHIKOB Pa3padOTKU JJICKTPOHHBIX YCTPOWCTB Ha 0ase
MHKPOKOHTPOJIIEPA.

B pe3ynbraTe BINONHEHUS PaOOTHI CTYACHT JOJIKEH:

— 3HAaThb TEXHUYECKHE XapaKTEPUCTUKA MHMKPOKOHTPOJJIEpPA U CIOCOOBI MOA-
KJIFOYECHUS BHEIIHUX DJIEMEHTOB U MOAYJIEH;

— yMeTbh pa3pabarbIBaTh POTPAMMHOE OOECIIEUEHUE ISl MUKPOKOHTPOJIEPA U



MOJIEIIUPOBATH Pa0OTY CXEMBI U TPOTPAMMBI.

B pe3ynbTate paboThl CTYyIEHT TOTOBUT OTYET, COACPIKAIMINN MOJCITb MPUHITUIHN-
AJIbHOM CXEMBI C ONMCAaHUEM MPHUHIINIIA €€ PabOThl U aIrOpUTMOM (YHKITMOHUPOBAHHUS,
MYHKT pa3paboTKH MPOrpaMMHOTO 0OECTICUCHHS W Pe3yIbTaThl UMUTAIIHOHHOTO MOJIe-
JupoBaHUs. PexomMeHayeMblii 00beM MOSICHUTEIHHOW 3alMCKU TI0 WHIUBUAYATHBHOMY
3a/1aHuIo — He Oosiee 12 cTpanull popmara A4.

4 POH/I OHEHOYHbIX CPEJACTB

4.1 Kpurepuu 1 mKaJdbl 1Jisi HHTETPUPOBAHHOI OlIEHKU YPOBHS copmupo-
BAHHOCTH KOMIIETEHIIUH

Cocmasnaowas komnemeHyuyu — nOJTHOMaA 3HAHUU

- HyJIEBOW YpOBEHb: HEBEPHBIEC, HE APTYMEHTHUPOBAHHBIE, C MHOKECTBOM I'PyOBIX
OLIMOOK OTBETHI HA BOIIPOCHI. Y POBEHb 3HAHUI HUYKE€ MUHUMAIIbHBIX TPEOOBaHUM;

- MUHMMAaJIbHBIN YPOBEHb: J1aHbI HE IIOJIHBIE, HETOYHBIE U HEAPIYMEHTUPOBAHHbIC
OTBETHI Ha BOIPOCHL. JlomyiieHo MHOTro rpyObIX omMOOK. YpOBEHb 3HAHUM HU)KE MUHU-
MaJIbHBIX TPEOOBaHMUIA;

- TIOPOT'OBBIM YPOBEHB: JaHbl HEJOCTATOYHO IIOJIHBIE, TOUYHBIE U APTYMEHTUPOBAH-
HbIC OTBETHI Ha BOIIPOCHI. I1710X0 3HAaeT TEPMUHBI, ONPENEICHUSA U IIOHATHUS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIIEHUS, TPUHLIMUIIBL. J{OMyIIEHO MHOTO HErpyObIX OLUIMOOK;

- CPEIHUN YPOBEHb: AaHbBI JIOCTATOYHO IIOJHBIE, TOYHBIE U apTyMEHTUPOBAHHBIC
OTBETHI HAa BOIIPOCHI. B 11€I0M 3HAET TEPMUHBI, ONIPENEIICHNS U TOHATHUS; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOILLIEHUS, MPUHIUIBL. J{ONMyIIEHO HECKOIBKO HETPYObIX OLIMOO0K;

- IPOABUHYTHIN YPOBEHB: JaHbI MOJHBIE, TOYHBIE U APIYMEHTHPOBAHHBIE OTBETHI
Ha BOIIPOCHI. 3HAET TEPMUHBI, ONPEIEICHNS U MTOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOIIECHUS, TPUHLHUITBI. JIOMyIIEeHO HECKOIBKO HETPYOBIX OLIMOOK;

- BBICOKMM YpOBEHb: JIaHbI IIOJIHBIE, TOYHBIE U apIyMEHTUPOBAHHbBIE OTBETHI Ha
BOIIPOCHI. 3HAET TEPMUHBI, ONIPENEICHUS U MOHITHS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOLLIECHMS, IPUHIUIIBL. J[OIyIIIEHO HECKOJIBKO HETOYHOCTEN.

Cocmasnsaowas KomnemeHyuu — yMeHus

- HYJICBOH YpOBEHB: MOJHOE OTCYTCTBHE MOHWMAHMS CYTH METOJIUKU PEIICHUS
3aJ1a4, JOIMYIIEHO MHOXECTBO IPpyOCHIITuX OMMOOK / 3a1aHUSI HE BHITIOJIHEHBI BOOOIIIE;

- MHHHMAaJIbHBIA YPOBEHB: €1a00¢ TTOHMMaHUE CYTH METOJHMKH PEUICHUS 3aayH,
JOTyIIeHbI TpyOble ommoOKu. Pemenus He o0ocHOBaHbl. He ymMeeT ncmnosib30BaTh HOpMa-
TUBHO-TEXHUYECKYIO JIUTEPATYPY;

- IIOPOTOBBIN YPOBEHB: JTOCTATOUYHOE IIOHMMAHUE CYTH METOIUKHU PEIICHHS 3a/1a4H,
JIOITYIIIEHBI OIMMOKHU. PermeHust He Bcerma 000CHOBaHBL. YMEET MCIIONB30BaTh HOPMATHB-
HO-TEXHUYECKYIO auTeparypy. Cirabo OpHEHTHPYETCS B CIICIIUAIBHON HAYYIHOM JINTEpaTy-
pe;

- CpeHUI YPOBEHB: B IIEJIOM IMMOHUMAET CYTh METOJMKH PEIICHUS 33]a9H, TOMyIIe-
HbI OommOKu. PemieHuss He Bcerma OOOCHOBaHBL. YMEET WCIHOJB30BAaTh HOPMATHBHO-
TEXHUYECKYIO U CIICIUAILHYIO HAYUHYIO JTUTEPaTypy,



- IPOJIBUHYTHIN YPOBEHb: B LIEJIOM IOHUMAET CYTh METOAMKH PELICHUS 3a7a4u, J10-
nyIeHbl HeTouHOCTH. Crioco0eH 000CHOBATh pEIIeHUsl. Y MEET UCIOIb30BaTh HOPMATHUB-
HO-TEXHUYECKYIO U CIELUAIbHYIO HAYYHYIO JINTEPATYPY;

- BBICOKMH YpOBEHB: MOHUMAET CYTh METOJIMKHU perieHus 3anaun. CrnocodeHn oboc-
HOBaTh PEIICHUSA. YMEET UCHOJIb30BaTh HOPMATUBHO-TEXHUYECKYIO M CIEIUAIBHYIO Ha-
YUHYIO JIUTEPATYpPy, NEPETOBOU ITPOU3BOICTBEHHBIN OTIBIT.

Cocmasnsaowas KomnemeHyuu — 81a0eHuUe HAebIKaAMU

- HYJIEBOM YPOBEHb: HE JICMOHCTPUPYET BJIAJICHUE HABBIKAMH BBIINIOJHEHUS MPO-
dbeccroHanbHBIX 337a4. He MOXKET BBIMTOTHUTE 3aaHNUS;

- MUHUMAQJIbHBIA YPOBEHB: HE JIEMOHCTPUPYET BIIAJICHUE HABBIKAMU BBIIIOJIHEHUS
npodeCCUOHANIBHBIX 3a/1au. VICTIBITHIBAET CYIIECTBEHHBIE TPYIHOCTH MPHU BHITIOTHEHUU
OTJICTBbHBIX 3aJlaHUI;

- TIOPOTOBBIN YPOBEHB: BJIaJieeT HaBbIKAMHU BBITIOTHEHUS MPO(HECCHOHAIBHBIX 3a-
Jlad Ha MOPOTrOBOM YPOBHE. 3a/1aHUA BBIMOJIHSAET MEJICHHO U HEKAaY€CTBEHHO;

- CpEIHMM ypOBEHbB: BJIaJICET HABbIKAMH BBITIOTHEHUS MPO(PECCHOHATBHBIX 3a/1a4.
3agaHus BBITIOJIHSACT Ha CPEIHEM YPOBHE 10 OBICTPOTE U KA4ECTRBY;

- MPOJIBUHYTBHIM YPOBEHB: BJIAJICET YBEPEHHBIMU HABBIKAMM BBITIOJHEHUS ITPO-
(dbeccrHoHANIBHBIX 3aJ1a4. BBICTPO M Ka4eCTBEHHO BBITIOJHSCT 3aaHUsI, HHOT/IA JIOITyCKas
HE3HAYUTEJIbHBIC TOTPENTHOCTH;

- BBICOKUI YPOBEHbB: BJIaJICET YBEPEHHBIMU HABBIKAMH BBITIOJHEHUS TTPOdeccuo-
HaJbHBIX 3a7a4. BrICTPO M KaueCTBEHHO BBITIOJIHIET 3aJlaHusl, TPU HEOOXOIUMOCTHU Je-
MOHCTPUPYSI TBOPUYECKUUN MOJIXO/.

Obobwennas oyeHKa chopmMuposanHocmu KoMnemeHyul

- HYJIEBOM YpOBEHb: HAa HYJIEBOM YpPOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIOIIUE;
OJIHA WJIH JIBE M3 TPEX, OCTAJIbHBIC — HA 00JIee BLICOKOM YPOBHE;

- MUHUMAQJIBHBIM yYpOBEHb: HA MHHHUMAJILHOM YpPOBHE C(HOPMHPOBAHBI: BCE CO-
CTaBJIAIOIIUE; OHA WM JIBE U3 TPEX, OCTAIbHBIC — Ha 00JIee BHICOKOM YPOBHE;

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

- CpeIHUN yYpOBEHb: Ha CpeHEM ypOBHE C(OPMHUPOBAHBI: BCE COCTABISIOININE;
OJIHA WJIM JIBE U3 TPEX, OCTAIbHBIC — HA 00JIE€ BHLICOKOM YPOBHE;

- IPOJIBUHYTHIM YPOBEHB: HA MPOJBUHYTOM YpPOBHE C(HOPMHUPOBAHBI: BCE COCTAB-
JIAIOLINE; OJTHA WJIA IBE U3 TPEX, OCTAIIbHBIE — HA BBICOKOM YPOBHE;

- BBICOKUM YpPOBEHb: Ha BBICOKOM YpPOBHE C(OPMHUPOBAHBI BCE COCTABJISIIOIINE
KOMIIETECHIIU .

4.2 Bonpocsl K 3K3aMeHy U IpUMep IK3aMEeHAIMOHHOT0 Omiera

Bonpocs! K 3k3aMeHny:

AHanoroBble KJIaBUaTypbl
1)  IlpunHnm paboThI aHAIOTOBON KIIaBHATYPHI



2)  JIoCTOMHCTBA M HEJOCTATKH aHAJIOTOBBIX KJIaBHATYP

3) B kakux ciydasx IeJIecooOpa3HO HCIOJIb30BaTh aHAJIOTOBYIO KJla-
BUATYpY?

4)  Cxema MOJKIIIOYCHHUS aHAJIOTOBOM Ki1aBUaTyphl K MK

5)  OcHOBHBIC PacYCTHBIC COOTHOIICHUS JIJISI CXEMbI aHAJIOTOBOM KJla-BUATYPHI

6)  M300pa3ute cxeMy aHAIOTOBOW KJIaBHATYPhI, COCTOSIIYIO U3 TPEX KHOMOK

MaTtpudHble KJIaBUaTypbI

1)  Cxema MaTpU9YHOU KJIaBUATYPHI.

2)  JIoCTOMHCTBa M HEJOCTATKA MaTPUYHBIX KJIIABHATY]

3) B kakmx cimyyasx 1enecoodpa3Ho UCTIONb30BaATh MATPUYHYIO KIIABUATYPY?

4)  TlpuHIUIBI CYMTHIBAHUS JAHHBIX ¢ MAaTPHYHOM KIJIABHATYPHI C TOMOIIBIO
MUKPOKOHTpOJUIEpa

5) Meroabl Oubmmoreku «keypad» st pabOThl C MaTpHYHBIMU KJlaBHa-
Typamu

CepBonpuBOIbI

1)  HasnaueHwue cepBOnpUBOIA

2)  CocTaBHBIC DJIEMEHTHI CEPBOIIPUBOJIA

3)  IlpuHuun ynpaBlieHHs CEPBOIPHUBOIOM

4)  Kakumu napameTpamMu XapaKTepPU3YIOTCS CEPBOIPHBO/IbI?

5)  KakoBa yacToTa ynpasJjsIoIero CUruana CepBONpUBOIOM?

6)  Kakoii mapamerp curHaja yrpaBJICHUS SBISETCS HHPOPMATUBHBIM?
7)  Meronabl OMOIMOTEKH «Servo

Talimepsbl

1)  HasnauecHwue TaiiMepOB MUKPOKOHTPOJLIEPA

2)  CKOJBKO TaMEpOB COACPKHUT MUKpOKOHTposiep ATmega328? Kakosa ux
Pa3psSIAHOCTD?

3) B kakux ciydasx IeJIeco00pasHO  HCIOJb30BaTh  OMOIHOTEKY
«TimerOne»?

4) Mertoas! oOnbmmorexkn « TimerOney

5)  MakcumanbHbI 1 MUHUMaJIbHBIN eprosl Tarimepal ?

6)  Uro nepecraHeT paboTaTh NMpu MHUIMAIU3auu Taimepal?

7)  Mexanusm o0paboTku npepbiBanmii Taiimepa 1

8)  Kak nmoctpouts LIAII Ha 6aze LLIIIM?

N3mepenne conpoTUBIICHUS PE3UCTOPa

1) Cyth MeTOa aMIIEPBOJILTMETPA U3MEPEHUS COITPOTUBIICHUS.

2) B kakux ciaydasx HEOOXOJIMMO YYUTHIBATH BHYTPEHHEE COMPOTUBIICHUE W C-
TOYHUKA HAIPsIKEHUs?

3) KakoBo BHYTpeHHEE COMPOTUBIICHUE MHHA MHUKPOKOHTPOJUIEpA B PEKUME
OUTPUT?

4) N300pa3ute cxemy NBYXAHAMa30HHOTO U3MEPUTENST COMPOTUBIICHUS C TIOMO-
I[bI0 MUKPOKOHTPOJLIIEPA.
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5) ANropuTM U3MEPEHUI CONPOTUBIICHUS C TOMOIIBI0O MUKPOKOHTPOJLIEPA.

6) YcioBue MaKCUMaIbHON YyBCTBUTEIILHOCTH CXEMbI

7) Kak u3 AByX pe3yibTaTOB U3MEpPEHUN (Ha pa3HbIX AMana3oHax) BeIOpaTh Hau-
0oJee TOYHBIN?

N3mepenne EMKOCTH KOHAEHCATOpa

1)  CmocoObl U3MepeHHst ICKTPHUECKONH EMKOCTH C MCIIOIB30BAHUEM MHKPO-
KOHTpOJIIEpA

2)  Yro Takoe nmocrostHHas BpemeHu RC-miern?

3)  3aKkoH W3MCHEHUS HAINPSDKEHUS HAa KOHIEHCATOpEe MpH 3apsje/pa3psae de-
pe3 PE3UCTOP.

4)  IlpuHIMD U3MEepeHHs MOCTOSTHHOM BpeMeHn RC-1ieny.

5)  AJropuT™ H3MEpEHUH eMKOCTH KOHACHCAaTopa ¢ moMoinbio MK.

6) Kak npaBuibHO BBIOpATh CONMPOTHUBIICHUE PE3UCTOpA B IIEMH 3apsaa KOH-
JeHcaropa?

AHaNOroBbIi KOMIIAPATOP

1)  Ha3naueHue aHAIOTOBOTO KOMIapaTopa.

2)  BapuaHTsl BEIOOpa BXOJHBIX CHTHAJIOB KOMIIAPaToOpa, BCTPOSHHOTO B MUK-
POKOHTpOIUIEp APAYHHO.

3)  PexuMbl npepbIBaHUI aHAJIOTOBOTO KOMITApaTopa.

4)  Hasznauenwue onOamoreku «directADCy.

5) Tlouemy HeoOxoaumo oTkimounTh ALIIT pu MCMOIB30BAaHUU MYJIBTUILICK-
copa ALIIT komnaparopom?

6)  Bpewms cpabarbiBaHMs KOMITapaTopa.

N3mepenre HHAYKTUBHOCTH

1)  Tlo xkakOoMy 3aKOHY M3MEHSIETCSl TOK KaTYIIKH MPH MOAKITIOUCHHH K UCTOY-
HUKY HalpsHKEHUS 4epe3 pe3uctop?

2)  Yewm ompenenseTcs MOCTOsTHHAs BpeMeHu RL-menun?

3)  Uro xapakTepu3yeT MOCTOsIHHAs BpeMeHu RL-menun?

4)  TlosicHWTE MPHHIMI W3MEPEHUH MHIYKTUBHOCTH C MOMOIIBIO MHKPOKOH-
TpoJuIepa.

5)  Tlouyemy ais U3MEpPEHUS MHIYKTHUBHOCTH MCIIOJB3YETCS KoMIapaTop?

IIpumep 3K3aMeHALIMOHHOTO OMJIeTAa:

T'OYBIIO «JOHELIKNIA HALIMOHAJIbHBIM TEXHUYECKWI YHUBEPCUTET»
[TporpamMmMa noAroToBKU: GakagaBpuaT
Hanpasnenue noarorosku: 12.03.01 ITpubopoctpoenue
Hanpasnennocts (npoduis): MHbopMamoHHO-U3MEpUTEIbHAS TEXHUKA U TEXHOJIOTUU
Cemectp: 7
VYuebHast qucuuIuiMHa: BeTpanBaeMble MUKPOKOHTPOJLIEPHI
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BUJIET Ne 1
1. CxeMa U aIropuT™M U3MEpPEHU eMKOCTH KOHIeHcaTopa ¢ nmoMoiisio MK.
2. CepBonpuBOA: Ha3HAUEHUE, YCTPOMCTBO, XapaKTEPUCTUKH, TPUHIIUIT YIIPABICHHUS.

3. 3amava. YmopaBieHUE YIJIOM IMOBOPOTa CEPBOMPUBOA Yepe3 MOHUTOP MopTa. Peann3oBarh clemyro-
e yrisl noBopota: 0, 30, 60, 90, 120, 150 u 180 rpamycos.

VYTBepKIeHO Ha 3acelaHuu KaeIpbl AIEeKTPOHHON TEXHUKH,
nporokon Ne ot . .20 T
3aB. kadempoii XiamoB M.T'. DK3aMeHaTop Ky3nenos /[.H.

KPUTEPUU
OLICHMBAHMS IK3aMEeHALMOHHOM padoThI
0 TUCIUIUTHHE «BCcTpanBaeMble MUKPOKOHTPOJLIEPHI
Ui obydaromuxcs no Hanpasnenue noarotrosku 12.03.01 IMpubopocrpoenue
(manpaBieHHoCTh (Tpoduiib) — MHbOpMaIMOHHO-U3MEPUTEIbHAS. TEXHUKA M TEXHOJIOTHH)

DK3aMeH MPOBOAMTCS MUCbMEHHO MO OmiieTaM. buitet conepkut 2 Bonpoca u 3amaqy. Kaxmbrii
BOIPOC TpeOyeT KOHKPETHOro oTBeTa. IIpn HeoOX0AMMOCTH OTBEYAOUIMHA JOHKEH COIPOBOIUTH Ha-
[IMCaHHOE MOSICHSIOIIEN CXEMOH (PUCYHKOM).

Bomnpockl 0XBaTIBAaIOT TEOPETUUYECKYIO YAaCTh Kypca, a Takke TpeOyloT AEMOHCTPALUHU MIPaKTHU-
YECKHX HABBIKOB, MMOJYYCHHBIX CTYICHTOM B X0JI€ TPAKTUUYECCKUX 3aHATHH U Ta0OpaTOPHBIX PadoT.

[TpaBuibHBII OTBET Ha BONpPOC olleHuBaeTcs B 15 6ayioB. Ecinu oTBET He MOJHBIN, TO OH OLIEHU-
BaeTcs B 5 OamuioB. [Ipu oTCyTCTBHU MPaBMIIBHOIO OTBETA Ha MOCTABJIEHHBIM BONPOC 00ydaromuics
nojy4aer Hojb OansoB. IIpaBunbHO perienHas 3aaa4a onenuBaercs B 30 6asos. [TonydyenHble 6anibt
3a OTBETHI Ha BOMNPOCHI OMJIETa CYMMHUPYIOTCA U C YUETOM pE3yNbTAaTOB TEKYIEro KOHTPOJISI pabOThI
CTYZIEHTa BBIBOJIUTCS UTOrOBas oneHka o 100-6amibHoi mkae.

[Tonyuennas ouenka no 100-6amipHON 1IKajie ONpPEeNseT OLEHKY 10 FOCy1apCTBEHHOM IIKa-
ne u mkaine ESTS.

VYTBepxk/IeHO Ha 3aceJaHUU Kadeaphl JEKTPOHHON TEXHUKH,
mporokon Ne  or . 20 T
3aB. xadeapoi XnamoB M.T'. OK3ameHaTop Kyznenos /I.H.

4.3 Kputepuu ouieHUBaHUs

OreHrBaHWE YPOBHS OCBOEHUS CTYJEHTOM Y4YeOHOTO MaTepuana JUCHIUTIIHHBI
«CoBpeMeHHbIE MUKPOKOHTPOJUIEPBHD» MPOU3BOAUTCS B XOJI€ TEKYIIEro KOHTPOJS U
IPOMEXKYTOUHOM aTTecTaliu (CEMECTPOBOTO KOHTPOJIS).

Texymmii KOHTPOJIb 3HAHUN CTY/AE€HTa OYHOM (HOPMbI O0yUEHUS OCYIIECTBIISIET-
Csl 1O pe3yJIbTaTaM BBIMOJIHEHUS M 3alIUTHI JaOOPATOPHBIX padoT; CTyAEHTa 3a0YHOM
(dbopMbI 00yUeHHSI — TIO pe3yJIbTaTaM BBIIIOJHEHUS WHAUBUIYAIBHOTO 3aJaHMs.

Brimonnenne 1abopaTopHbIX paboT ¢ 3alUTON OTYETA, BBHIOJHEHUE UHIUBUIY-
aIbHOTO 3a/1aHUsl, MPEIYCMOTPEHHBIX pabodell MporpaMMol IUCIUILTUHBI, SBIISETCS
HEOOXOMMBIM yCJIOBHEM JIOIYCKa CTYACHTA K SK3aMeHY.

Pacnipenenenue 0anioB TEKyIIEro KOHTPOJS pabOThl CTylEHTa Ha MPOTSKECHUU
ceMecTpa npuBeJeHo B Tabnuie 1.
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Ta6nuna 1 — Pacnpenenenune 6aJ10B TEKYyIIEro KOHTPOJIS

dopma KOHTPOJIS Bo3MoxHOE KOJIMYECTBO [Ipumeyanue
0aJ10B
Jnist cTyieHToB 04HON (hOpMBI O0YUEHHUS
Otuér no naboparop- 5 3a/iaHue BBINOJIHEHO MPaBUIILHO, TIPOEKTHBIE
HOU paboTe penieHus 000CHOBAHBI, MPUBEJICH aHAIU3 10~
JIy4EHHOTO pe3yJbTaTa
3 3a/iaHue BBINOJIHEHO B 1IEJIOM IIPaBUIIBHO,

IMPOCKTHBIC PCIICHWA HE BCEr1a 06OCHOBaHBI,
BO3HHUKIIM TPYAHOCTH B 00BSICHEHHH nojiy-
YCHHBIX PC3YJIbTATOB

Htoro mo sadoparop- 40 U3 pacuéra 8 mabopaTopHbix pabot. OreHu-
HBIM padoTaM (MaK- BaeTcs Kaxjas pabora.
CHMAJIbHO BO3MOXK-
HOE)
UTOIO: 40 MakcumManbHO BO3MOKHOE
Jli1g cTyneHToB 3a04HON (hOpMBI 00yUEHUS

Brimonnenue KoH- 40 [Tpu BBINIOTHEHNH 33aJJaHUST IPUHSATHI TIpa-
TPOJBHOM pabOTHI (MH- BUJIbHBIC TPOEKTHBIE PEIICHUS, U3TI0KEHUE
JMBHIyaIbHOTO 33/1a- MarepHala apryMeHTUPOBAaHHOE, MTOCTIeI0Ba-
HUSA) TeapHOE, paboTa ohopmiieHa 0e3 3aMeuaHuit

20 3a/laHue BBINOJIHEHO B 1IEJIOM IIPaBUIIbHO, HO

MIPOCKTHBIC PEIICHUS HE BCeria 000CHOBAHBI,
MMEIOTCS 3aMEUaHus 1Mo 0(OPMIICHHUIO.
UTOIO: 40 MaxkcumanbHO BO3MOKHOE

IIpome:kyTOYHAs aTTECTALMA 10 PE3yJbTaTaM OCBOCHHMS JUCLUILIMHBI B CEME-
CTpe IMPOBOJIUTCSA B opMe ceMecTpoBOro sk3ameHa. dopma mpoBeAeHUs dK3aMEHA —
NUChMEHHAs. DK3aMEHAIIMOHHBIN OMJIeT BKIIOYaeT B ce0s 2 TEOPETUIECKUX BOMPOCa U
1 3amauy. IIpu oneHMBaHMM CTYJIEHTa Ha K3aMEHE NpPErnoJaBareib PyKOBOACTBYETCS
KpUTEPUSMU, TPUBEACHHBIMU B TaOIUIIE 2.

MaxkcnManabHOE KOJIMYECTBO OAJIOB 32 OTBET HA BOIPOC dK3aMEHAIL[MOHHOTO OHU-
JieTa 3aCUUTBIBAECTCS CTYACHTY B Clly4ae, €CJIM OTBET MOATBEPKIAET BIIAJICHUE CTYJICH-
TOM 3HAaHUSMHU B MOJHOM OOBbEMe yueOHOU MporpaMMbl, MaTepuail U3JI0KEH B JIOTHYE-
CKOM MOCJIeI0BaTEIbHOCTU C BBIICJICHUEM TJIABHOTO, COJACPKUT TOUHbIE (POPMYITUPOB-
KH, COMPOBOXKIAETCS MIUTIOCTPUPYIOIIMMHU CXEMaMU U pPUCYHKaMu (IIpU HEOOXOAUMO-
CTH).

B citydae, eciii OTBET Ha BOIIPOC HE B MTOJIHOM MEpE OTBEYAET MPUBEACHHBIM Tpe-
OOBaHUsIM, CTYACHTY 3aCUMUTHIBACTCSI MEHblIee KojuuecTBo OamnoB. Ilpu orcyrcTBUM
IPAaBUJIBHOTO OTBETA Ha MOCTABJICHHBIN BOIPOC CTYAEHT noiyvaet 0 0amios.

Tabnuua 2 — Pacnipenenenuie 0aaioB 0 CEMECTPOBOMY IK3AMEHY

dopMa KOHTPOJIA MakcumanbHO
BO3MO)KHOE KOJIMYECTBO OAJIJIOB
OtBeT Ha BOIPOCHI IK3aMEHa- Bonpoc 1 15
IIOHHOTO Omiera BOIPOC 2 15
3ajgaua 30
NTOI'O: 60
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HToroBasi oeHKa OIpeeisieTCs MyTeM CYMMHPOBAaHHS KOJUYECTBA OAJIJIOB I10
pe3yibTaTaM TEKYIIETO KOHTPOJIS U KOJMYECTBA OAJIOB IO Pe3yJIbTaTaM CEMECTPOBOTO
sK3aMeHa. MakCHMAJIbHO BO3MO:KHOE KoJinuecTBo 0asioB — 100.

[Tomydyennas oreHka mo 100-0ayIbHOM IIKaie ONnpeacsieT OlEHKY IT0 Tocyaap-
ctBeHHoM 1mkaiie u mkaine ECTS:

Cymma GasmioB Ouenka Onenka
o 100-6anpHOI 1mIKaie no mkaie ECTS 110 TOCYJJAPCTBEHHOM IIKaJIe
90-100 A OTinnyHO
80-89 B Xoporo
75-79 C
70-74 D y
60-69 E JIOBIIETBOPUTEIHHO
35-59 F He
0-34 =8 YIIOBJIETBOPUTEIHHO

* — ¢ 00s3aTEIIbHEIM IMOBTOPHBIM M3YUCHUECM AWCHHUILIWHBI.

4.4 IlpuMep TeKylIero onpoca Ha NPAKTHYECKHUX (CEMHHAPCKHUX) 3AHATHAX
1 J1a00paTOPHBIX padoTax

Ha mpumepe tembl «AHanorossiii BBoJ. Pabora ¢ ALID»:
1. JlaiiTe CpaBHHUTEIBHYIO XapaKTEPUCTUKY PACCMOTPEHHBIX CIIOCOOOB M3MEpPEHUS
4acTOThI CUTrHana ¢ moMmoubo MK.
2. 3anumute GOpMYIIbl OTHOCUTENBHOMN MOTPEITHOCTH U3MEPEHUH YacTOTHI CIIOCO-
oamu 1 u 2.
3. Ha xakue nuast MK criemyer nmogaBaTh U3MEPUTENbHBIN CUTHAI MIPU PEATU3AIUU
cioco6oB 1 u 2?
4. Kakue anmapatasie Taiimepbl MK OynyT 3ameiicTBOBaHBI MpU peau3ailu CIo-
coboB 1 u 2?
Uemy paBHO BpeMsi U3BMEPEHUN YaCTOTHI IPU peann3aluu crnocoda 2?
6. KakoBa HecTaOmIbHOCTH KBapIieBOTO reHeparopa MK?
OTBeTHI Ha BOMPOCHI BXOJHOTO KOHTPOJISI YUYUTHIBAIOTCSA MPENOAaBaTesieM B pe-
3yJbTaTax TEKYLIEro KOHTPOJid paboThl CTyACHTA.

o

5 PEKOMEHAYEMAS JIUTEPATYPA
I OcHoBHast JuTeparypa

1. Kysuenos /[.H. CoBpeMeHHBIC MUKPOKOHTPOJUIEPHI B CHCTEMax M3MEPEHHUSI, YIIPaB-
JeHust, o00paboTKU U OTOOpakeHUs: MHGOpMaLUK : yuel. mocooue Jjisg 00ydaroIuxcs
oOpasoBarT. yupexaeHuil Beicil. mpod. oopazoBanus / J[. H. Kysumemor ; TOYBIIO
«IOHHTY». — JHomeux : JOHHTY, 2020. — 400 c. : wn., tadbm. — URL:
https://drive.google.com/file/d/IUHZUPHh_v_1 0iOibWFEfAJiYIWYHRbA/view?usp

=sharing.



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
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2. boposckuii, A. C. [IporpaMmMmupoBanre MUKpOKOHTposiepa Arduino B HHpOpMaIu-
OHHO-YTMPAaBIIAIONINX cUcTeMax : ydebHoe mocobue / A. C. bopockuii, M. 0. [peii-
nep. — OpenOypr : OpeHOyprckuid rocyaapctBennblil yausepcuret, 9bC ACB, 2017.
— 113 ¢. — ISBN 978-5-7410-1853-8. — TekcT : 31eKTpOHHBIA // DIEKTPOHHO-
OubIMoTEeUHAas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/78913.html.

3. ConpkuH, M. A. MukpornporiieccopHbie cuctemsl. [IpumMeHeHrne MUKPOKOHTPOJLIE-
poB cemeiictBa AVR nyist ynpasnenust BHentHuMH yerpoiictBamu / M. A. ConbkuH, [1.
M. ConbkuH, A. A. lllamuH. — ToMck : TOMCKHI TOTUTEXHUYECKUI YHUBEPCUTET,
2016. — 88 c. — ISBN 978-5-4387-0708-0. — TekcT : 2eKTpOHHBIH // DIEKTPOHHO-
oubmmoreunas cuctema IPR BOOKS : [caiit]. — URL.:
http://www.iprbookshop.ru/83972.html.

6 YYEBHO-METOANYECKOE OBECIIEYEHUE JUCHUIIJIMHbI

Y4yeOHO-MeTOAMYECKUE U31aHusl, paspadoTaHHbie B JIoHHTY:

4. MeToauyeckue yKa3aHusl VISl BbINOJHEHUS JIA0OPATOPHBIX padoT MO JMCHMII-
JuHe «BcTpanBaeMble MHUKPOKOHTPOJUIEPBD» [DJIEKTPOHHBIN pecypc]: mns oOly-
YaOIIMUXCS MO HanpasiieHUsAM noarotoBku 11.03.04 — DnekTpoHrKa 1 HAHOJIEKTPOHU-
ka (OH) u 12.03.01 — IIpubopoctpoenue (IIC) Bcex dopm odyuenus /| TOYBIIO
«JOHHTY», kad. Dnexrponnoit texuuku; coct. . H. Ky3nenon. — Jlonenxk : JJOH-
HTYVY, 2021. — Cuctem. tpeboBanus: ZIP-apxuBaTop. — 3ari. ¢ TUTYI. 3KpaHa. (JoCcTyn
yepe3 JIMYHbIIA KaOMHET CTYJEHTA).

5. Meroanueckue ykazaHus JJIsl CAMOCTOSATEILHON pabOThl CTY/IEHTOB U BHITIOJTHEHHUSI
WHJMBUAYAJIBHBIX 33JIaHUI IO TUCIUIUIMHE «BcTpanBaeMble MUKPOKOHTPOJIIIEPHI
[DnexTponHbIii pecypc]: st 00ydarouXxcs Mo HanpaBieHusM moarotoBku 11.03.04 —
DnekTponnka 1 HaHodnekTpoHnuka (OH) u 12.03.01 — IIpubopocrpoenue (I1C) Bcex
dopm obyuenus / TOYBIIO « JOHHTY », kad. Daekrponnoit texuuku; coct. J.H. Ky-
3HenoB. — Jlonenk : IOHHTY, 2021. — Cuctem. tpeboBanus: ZIP-apxuBarop. — 3ari. ¢
TUTYJL. DKpaHa. (IOCTYII Yepe3 JIMYHbIN KaOUHET CTYJICHTA).

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



http://www.iprbookshop.ru/78913.html
http://www.iprbookshop.ru/83972.html
http://donntu.ru/library
http://www.iprbookshop.ru/
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7 MATEPHUAJ/IBHO-TEXHNYECKOE OBECIHHEYEHUE AUCHUIIJINHBI

7.1 JIeKIIHOHHBIE 3AHATHA:

Jlexunonnas ayautopus Ne 8.807, yueOHbINH KOpyc 8, sl MPOBEACHUS 3aHATUN
JIEKIIMOHHOTO THUIMA, TPYNIOBBIX U WHIUBUAYAIBHBIX KOHCYJIbTAIlMM, TEKYIIETO KOH-
TPOJISI U MPOMEKYTOUHOM arTecTanuu. Crenuaiu3upoBaHHas MeOesb: J0ocKa ayau-
TOpHAsi, MapThl, IEMOHCTPAIIMOHHBIE CTEHbl. MylbTUMEIUITHOE 000pyJOBaHUE: CTa-
IIMOHAPHBIN KOMIIbIOTEp Ha Oa3e Penttium4-2.8 — 1 mT., MyJIbTHMETHHHBIN POCKTOP
Epson, skpan. CucremHoe obecrnieuenue: onepannonnas cucrema Windows XP Profes-
sional x86/64 (axamemuueckas nunensust DreamSparkPremium); OpenOffice 2.0.3
(oomectBennas ymnen3uss MPL 2.0); Google Slides (6ecriatnas Bepcus); Mozilla Fire-
fox (oomectBennas ymnen3us MPL 2.0).

7.2 JlabopaTopHbIe 3aHATHS

VYyebnas nadoparopusi (kommnberotepHblii kiaacc) Ne 8.710, yueOHbIN kopmyc 8,
JUISl IPOBEJICHUS 3aHATUI J1a00paTOpHOro TUNa (C BO3MOKHOCTBIO MOJKIIFOUEHHUS K Ce-
™1 « IHTepHEeT»), TPYIIOBBIX U UHIUBHUAYAJIbHBIX KOHCYJIbTAIIUN, TEKYIIETO KOHTPOJIS
U MPOMEXYTOUHOHN arrecrauuu. Crenuain3upoBaHHash MeOe€b: J10CKa ayJIuTOpHasd,
CTOJIbI, CTYIbs. O0opynoBanue:- kommnbioTepsl Celeron-2,4 — 10 mt., AMD Sempron
2200-1,67 — 1 mrt., Pentium4-2,66 — 1 mit., yueoHo-oTnagounsiii crena EVB031/AVR —
5 mIT.; - TeYEUCKaTeNb TOPIOYMX ra3oB - 11T.; - razoananuzatopsl - [IIN-11 — 2 mT; pa-
muometp - CPII-88 — 1 mt.; nozumetp - “Cropa-TY” — 1 mr.; Bubporecrep - BT-1M —
| wT.; UHAUKATOP BUOPOJMArHOCTUYECKUM — | IIT.; TOJIIMHOMEp YJIbTPa3BYKOBOW -
TT-100 —1 mrT.; TBepaomep auHamuueckuii - TH-130 — 1 mt.; u3MepuTens CIoOMHOCTH
noBepxHoctd - TR100 —lmt. CucreMHoe obecrieueHue: onepanroHHas cuctema Win-
dows XP Professional x86/64 (axagmemuueckas aunensus DreamSparkPremium); Ope-
nOffice 2.0.3 (o6mmectBennas aunensus MPL 2.0); Google Slides (6ecruiatHast Bepcus);
Mozilla Firefox (o6mectsennas nurensuss MPL 2.0); GNU Octave-6.1.0 (oGriecTBeH-
Hasl JTUIICH3HS).

7.3 CamocTosiTeibHasA paboTa

[TomemieHust A1 cCaMOCTOSITENIbHOM pabOThl ¢ BO3MOKHOCTBIO MOJKIIOYEHUS K
cetu «UMHTepHeT» W obOecreyeHHEM JOCTyNa B JJIEKTPOHHYIO HH(POPMAIMOHHO-
o0pa3oBaTeNbHYI0 CpeAy OpraHHW3allMy: YWTajbHBIE 3ajbl, yueOHble Koprmyca 2, 3, 8
(aynutopus Ne8.602) (koMIbIOTEpHAsI TEXHUKA C BO3MOXKHOCTBIO TIOJKIIOUEHUSI K CETH
«UHTepHer» w obecredeHWeM JOCTyna B JJICKTPOHHYIO  HH(POPMAI[MOHHO-
obpazoBatenbHyto cpeny (QUOC JNOHHTY) u 21ekTpoHHO-OUOINOTEYHYIHO CUCTEMY
(OBC IPRbooks), a Takke BO3MOKHOCTHIO MHIUBUAYaIbHOIO HEOTPAHUYCHHOI'O JIOC-
tyna o0ydaromuxcs B O9bC u DUOC nocpeactsom Wi-Fi ¢ mepcoHabHBIX MOOMIBHBIX
ycrpoiictB. CucteMHoe obecrieueHue: onepannoHHas cucrema Microsoft Windows 7
(axkagemuyeckas munieHsus, OpenOffice 2.0.3 (oOmectBennas nunensuss MPL 2.0),
Mozilla Firefox (oOmectBennas munenszus MPL 2.0), Moodle (Modular Object-
Oriented Dynamic Learning Environment) (o0mectsennas aumen3ust GNU).



