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PABOYASI MIPOTPAMMA JUCHUIIJINHBI

B1.B./192.03.01 MuxkponponeccopHbie YCTPOHCTBA YIIPpABJIEHH S

U 00padoTKH HHDOPMALHH

(KO ¥ HAUMCHOBAHKC AUCUNIIIMHBI COTIACHO _\"lCGIlOMy rmauy)

Hanpasnenue
MOJINOTOBKM: 12.03.01 — npubopocTpoeHue
(KO ¥ HAUMEHOBAHHUE HAIPABJICHUS M10/IFOTOBKH / CHCLllla."leOCTH)
Hanpasnennoctb
(npoduns): WudopMalOHHO-U3MEpHTEIbHAS TEXHUKA M TEXHOJIOI MU
(Hanmenosanne npoduns / MarucTePeKoil NPorpaMMbl /Cnciyanu3alnm)
IIporpamma: bakanaBpuat s

(GakanaBpuat, MarnCTPaTypa, CHELHAIMTCT)

®opma oOyueHus:

OuHasi, 3a04Has

(ouHad. 3a04HaA. OMHO-3a04HAs )

®opma obyueHus Ounas 3aouHas
Cemectp(bl) 8 A
O6mas Tpynoémkocts B 3ET/uacax 4,5/162 4,5/162
KonrakTHas pabora (uac.), B TOM YHCII€: 76 46
JeKiuu (Jac.) 32 8
naboparopHbie paboThI (4ac.) 40 10
npaKkTHYecKre (ceMHUHapCKue) 3aHsaTHs (Jac.) - -
CamocrositenibHas paboTta (4ac.), B TOM 4McIie: 50 80

KypcoBoii mpoekT (pabota) (cemecTp/uac.)

KoHTpoJb (3K3aMeH, 4ac./3a4€T)

3K3aMeH, 36

sK3aMeH, 36

Joneux, 2023 r.




Pabouas mporpamma aucuuminHbl KMHKpPOPOLIECCOPHbIE YCTPOMCTBA yIpaBJie-
HHe ¥ 00paboTKu MHpOpPMALMW COCTABIEHA B COOTBETCTBHU C yYeOHBIM IJIAHOM IO
cneuuanbHoctd 12.03.01 TlpuGopoctpoenue (HampasieHHOCTh (npoduis) «upopma-
LUOHHO-U3MEPHUTEJIbHASL TeXHUKa U TexHosoruw) s 2023 roxa npuéma mno O4HOU H
3a04HOM popMaM oO0yUeHMS.

CocTraBureib:

JOLEHT KadeaApsl ITEeKTPOHHON TEXHUKH, %
K.T.H., JOLIEHT Ky3zneuos /1.H.

(uounﬁca)

Pabouas mporpamva paceMoTpeHa H NPHHSITA Ha 3aceJaHuu Kadeapbl dJieK-
TPOHHON TEXHUKH. :
IIporokon ot «I»mapra 2023 roxa No 8.

3aBenytouuii kadenpoii % Kysnenos JI.H.

(nojnuce,)

Pabouast nporpamma omobpena y4uebHo-meroanyeckoii komuccueit 'OYBIIO
IOHHT ¥ 1o cneumansnoct 12.03.01 Ipubopoctpoenue.
[Ipotokosn ot «l»mapra 2023 roma Ne 3.

IIpencenarens @\ Kysueuos JI.H.

(IIO,'I'I 1Ch)

Pabouas nporpamma npoasena s 20 roja npuéma Ha 3acefianuu Kadenpbl
9JIEKTPOHHON TEXHUKM.
IIpoTtokon ot «  » 20 roga Ne .

3aBeayrouuii kadenpoii
(noanucs) (D.N.0.)

Pabouas nporpamma npoasiena st 20 rofa npuéma Ha 3acenanun kadenpr
9MEKTPOHHOU TEeXHUKH.
ITporokon oT «  » 20 roga No :

3aBenytomuit kadenpoii

(noAnucsH) (D.H.0)

Pabouas nporpamma npoaJiena jyis 20 roja npuéma Ha 3acenaHuu Kadeapsl
9JIEKTPOHHOM TeXHHUKM.
[Iporokon oT « _ » 20 roga Ne .

3aBeaytoiuii kadenpoi

(noinmck) (D.1.0.)



1 OBBEKT, HEJIb U 3AJIAYU OCBOEHUA JNCIUIIJINHBI

Llenp MMCUMIUIUHBI — U3YYEHUE apXUTEKTYPbl MUKPOKOHTPOJUIEPOB U CIIOCOOOB
MIOCTPOCHUSI HA UX OCHOBE MPUHUUIIUAIBHBIX CXEM U3MEPUTENbHBIX cuctem, LIAIl u
AIIIT, moxcuctem BBOJA/ BBIBOJA M OTOOpakeHUsT nHGOpMaliuu, uatepdeiicoB ooMeHa
JIAHHBIMH.

3amaun Kypca — MOJy4YeHHUE CTyACHTaMHU 3HAHUN 00 apXUTEKType U OCOOEHHO-
CTSIX NPOEKTUPOBAHUS NPHUHIMIHUAIBHBIX CXEM HM3MEPHUTENIbHBIX CHUCTEM HAa OCHOBE
MUKPOKOHTpPOJLIEpA.

B pe3ynbTaTe 0CBOCHHUSI TUCUUIIMHBI CTYAEHT JI0JKEH:

— 3HATH: KJIacCU(PUKAINIO U apXUTEKTYPY MUKpoIpoleccopoB cemeiictBa AVR,;
CIIOCOOBI U3MEPEHUS YACTOTHI, IEPHO/Ia U ()a30BOr0 CIBUIa ANEKTPUUECKUX CUTHAJIOB;
KJ1accu(ukanuio U npuHIUIbl noctpoenus u podotsl LAIT u ALT; npuHIMnsr BBO1a/
BBIBOJIA JAHHBIX OT JUCKPETHBIX JATYUKOB U KJIaBUATYphl; HHTEpQeiichl 0OMeHa J1aH-
HBIMHU B MUKPOIIPOLIECCOPHBIX CUCTEMAX;

— YMeThb: BbIOpaTh MUKPOKOHTPOJUIEP JJIsl PEIIEHUSI KOHKPETHON N3MEPUTEIIbHON
3a/layd; NPOEKTHPOBAaTh W NPOrPAMMHUPOBATH IMPUHLMUIIMAIBHBIE CXEMbl H3MEPEHUS
YaCTOTHO-BPEMEHHBIX MapaMETPOB CUTHAJIOB U CXEMbl ()OPMUPOBAHUS CUTHAJIOB 3a-
naHHOU (opMbI; pa3pabaThiBaTh U OTIAXKHUBATh IPOTPAMMHOE OOECIIEUEHUE Ha S3bIKAaX
Cu u Accem0Onep; caMOCTOATENBHO (OPMYJIUPOBATh U pa3peliaTh U3MEPUTEIbHBIE 3a-
a4l HA OCHOBE MUKPOIPOLECCOPHBIX YCTPOUCTB.

- BJIaJleTh: HaBbIKaMH pa3pab0OTKA MUKPOIIPOLIECCOPHBIX YCTPONCTB yNPaBICHUS
1 00padoTku nHpopMaUK Ha 6a3e COBPEMEHHBIX MUKPOKOHTPOJIJIEPOB.

[lepeunciieHHbIE Pe3ysIbTaThl 00YUYEHUS SBIIAIOTCS OCHOBOM N1t (pOpMUpOBaHUs
CHEAYIOINX KOMIETEHIINM:

- CIIOCOOEH OCYIIECTBIIATH MOUCK, KPUTHUECKUI aHaIM3 U CUHTE3 MH(pOopManuu,
NPUMEHSTh CUCTEMHBIH MOIXO/ /IS PelIeHHs ocTaBieHHbIx 3a1ad (YK-1);

- CITIOCOOEH BBIMOJIHATH PacueT ¥ MPOEKTUPOBAHUE HJIEKTPOHHBIX TPUOOPOB, CXEM
U YCTPOMCTB pa3IMYHOrO (PYHKIIMOHAIBHOI'O HAa3HAUEHHUS B COOTBETCTBUM C TEXHHUYE-
CKHMM 33JIaHUEeM C HCIIOJIb30BaHUEM CPEJICTB aBToMaTH3anuu npoektuposanus (I1K-2).

2 MECTO JUCIUILINHBI B OCHOBHOM OBPA3OBATEJILHOM
IHPOI'PAMME

Hucnunnunaa otHocutes K bioky 1 «bnok 1. Jucuunmuuel (Mogynu). Yacts,
dbopmupyemasi yuaCTHUKaMU 00pa30BaTEIbHBIX OTHOLIEHUI.

basupyercs Ha 3HAHUAX, YMEHUSIX U HABBIKaX, KOTOPbIE CTYACHT MPUOOpEN mpH
OCBOCHHMH MPEIIECTBYIOUIUX AUCIUIUIMH B COOTBETCTBUU C YYEOHBIM IJIAHOM IO Ha-
npapiiednto noaroroku 12.03.01 TlpubGopoctpoenue  (mporpamMma OakajiaBpuaTa
«H(popMallMOHHO-U3MEpUTENbHA TEXHUKA U TEXHOJOTUn» ). «CoBpeMEeHHbIE MUKPO-
KOHTPOJUIEPBI», « BCcTpanBaemblie CUCTEMBIY.

3HaHUA ¥ yMEHHUS, TPUOOPETEHHbIE MPH OCBOCHUM JAHHOMN TUCIUIUIMHBI, peaju-
3YIOTCSl CTYJIEHTOM MPHU MPOXOXKACHUHM Y4eOHON M MPOU3BOACTBEHHON MPAKTHUK U BbI-
nonHennu BKP.
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3 CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

3.1 Pacnipeesienne y4eOHbBIX YaCOB M0 TeMaM JUCHUIINHBI U BUIAM 3aHATHI

Ne HanmeHnoBanue Tembl KomunuecTBo uacoB
TEMBI (comepkaTenbHBIX MOJTYJICH) (ounast / 3a04Has popma)
Beero B ToMm uncne
Jlexkmmm | JlaGop. ITpaxr. CP
1 | LHudpoBoii BBOI-BBHIBOJ 17/14 4/2 4/4 0/0 6/10
2| YHuBEpCATbHbII IPUEMO- 19/14 4/2 4/4 0/0 6/10
nepeaTIuK
3 | TaiiMepbI-CUCTUYHKHI 19/14 4/2 4/4 0/0 6/10
4 | Cucrema npepbIBaHuii 19/14 4/2 4/4 0/0 6/10
5 | lllmpoTHO-UMITYIIbCHAS MOAYJISIHASL | 13/12 4/2 6/4 0/0 6/10
6 | Hudpoananorossie mpeodpazona- 19/12 412 6/0 0/0 6/10
TN
N3mepenue 4acToTel U epuoaa 19/12 4/2 6/2 0/0 6/10
f;f"m”“q’pom"e npeobpasosa- | g3 4/2 6/2 0/0 8/10
WuauBuyanbHOE 3a]aHKHE 4/6
Kypcosas pabora 0/0 0/0
WToro no Buaam 3aHsTUiA 126/126 | 32/16 40/24 0/0 50/80
Kontposn 36/36
UTOIO 162/162

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

Komrtereninu TeMbl TUCIUIIIMHBI, HalleJICHHBIC Ha (POPMHUPOBAHHUE
KOMIIETEHII N
VK-1 Temsr 1-8
[1K-2 Temsr 1-8
3.2 Jlekuuun

Tewma 1. Hudposoit BBOA-BHIBOI

ConeprxaHue TeMBI 1:

Ocob6ennoctu MK AVR. Apxutexkrypa MK ATmega8515. CriocoOsl TakTHpOBa-
Hus. [TopTel BBoAa-BeiBoAa. Peructpsl noptos. [Ipumepsl nporpammupoBanusi. Crnoco-
ob1 moakroueHust kHonku K MK. OtpaboTrka Haxkatus (mo kinky). KoHTponbHBIE BO-
POCHI

Jlureparypa k Teme 1: [1].

Tema 2. YHupepcanbHbiil npuemo-nepenaruuk UART
ConepkaHue TeMBbI 2:
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Haznauenne COM-nopra (UART). OcnoBuble xapaktepuctukn UART MK
AVR. Cxema coenunenus ycrpoiicts mo UART. ®opmat kanpa nepempaun. CKOpocThb
nepenaun. Peructpel cnen. @ynknuit UART MK mega8515. Hactpoitka UART ¢ mo-
morpio CodeWizardAVR. CranmapTHbie (GyHKIIMH BBO1a-BbIBOIA.

Jlutepatypa k Teme 2: [1,2].

Tema 3. TaliMepbl CUETUNKH

ConeprkaHue TeMBI 3:

Hasnauenne TaiimepoB-cuetunkoB (1/C). OcunoBubie cBeaenns o T/C AVR MK.
Hctounuku Bxonuoro curnana T/C. ITopter MK, ucnons3yemsie T/C. Peructpsl crieru-
anpHbIX pynkuuit T/C 0. CtpykrypHas cxema u pexxumbl padotsl T/C 0. Mcrounuku
npepbiBanuid T/C 0. @opmynsl qiis pacuera nepuoga T/C 0. Hacrpoiika T/C 0 ¢ momo-
HIbI0 TeHepaTopa koaa. [Ipumepsr mporpaMMupoOBaHUS.

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

Tema 4. Cuctema npepbIBaHUN

ConeprxaHue TeMbl 4:

[Tonstue npepsiBanus B MII texnuke. HazHaueHue cucremsl npepeiBanuil. Me-
xaHu3M mpepbiBanuid. Mcrounnku npepeiBanuit MK ATmega8515. Paspemnienue npe-
peiBanuii. OOpaboTka mnpepsiBanuii. Ouepenb mNpepbiBaHuil. BHemHue mnpepbIiBaHus
ATmega8515. Peructpsl BHENTHUX NpephiBanmid. Vcmonp30Banne reHepaTopa Koja.

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

Tema 5. IIMpOTHO-UMITYIBCHAS MOLYJISLIAS

ConepKaHue TEMBI S:

[lonarne n HazHauenue [HIMUM. [Tapametpsr [IIIM-curnana. Cpennee 3HaueHuE
HINM-curnana. Pexumer IUM T/C 0. Ipuniun dopmupoBanus MM curHana.
[IAIT na 6a3e ILIMM. Hactpoiika [LIM c nmomomipto momomiauka. [Ipumeps! nmporpam-
MUpPOBaHUs. 3aJaHus JabopaTopHOU paboThl. [IpuMep BbIIOTHEHUS.

Jlureparypa k Teme 5: [1, 3].

Tewma 6. [{ludpo-ananorossie mpeoOpazoBaTeIn

ConeprxaHue TeMsl 6:

[udporoit u ananoroBbie curHaibl. llonstue LAIL. Cdepsl mpuMeHEeHUS.
[Tpunumn paboTel. XapakTepucTuka npeoopazoBaHusi. OCHOBHBIE XapaKTEPUCTUKH.
[HAII na 6aze IIMM. B3semmuBatomuii [IAIL. Jlecthuunsiii R-2R TTAIIL IIpumeps! mipo-
IpaMMHUPOBAHUSI.

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

Tema 7. I3mepeHne 4acTOThI U IEpHUOJa CUTHAIA

ConepxaHue TeMbl 7:

N3mepurensHbie napamerpbl. CriocoObl u3MepeHuss 4acToTbl. OLEeHKa Morper-
HocTell m3mepeHuil. [IpakTnueckue npumepsl. 3ajaHus JJaOOPAaTOPHON paOOTHI.
[Tpumep BoimonHenus 3axanus 1. Ilpumep BeimosaHeHus 3aganus 2. KoHTpoib-
HBIE BOIIPOCHI.




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

Tema 8. Ananoro-nudpoBsie nmpeodpa3zoBaTenu
Coneprxkanue TeMbl 8:

['unorernueckuii ALIL. ®dynkius npeodpa3zoBanrs. OCHOBHbBIE XapaKTEPUCTUKHU.
Tunet ALIIL. Ctpykrypa mapamiensnoro ALIL. AL na 6aze LHAIL. Anroputm
MOCJIEIOBATEIBHOTO cueTa. AJTOPUTM MOCIIEeI0BATENbHBIX MpUOIMKEHUN. 3a1a-

HUe 1abopaTopHOU paboThl. [IprMep BBITIOTHEHHS .
Jlutrepatypa k Teme 8: [1].

3.3 IlpakTnyeckue (CeMUHAPCKHE) 3AHATHS
B yueOHOM 11aHE HE 3aIIaHUPOBAHO.

3.4 JIaGopaTopHbie padoThI

Ne Tema 3aHsaTHS O6wveM, | Jlutepa-
n/m yac. Typa
OYH/3209H
1 JIMCKpeTHBIN BBOI-BbIBOI. CBETOMMOBI M KHOIIKH. 4/4 [1, 4]
2 [TporpammupoBanue urpoBoro aBromara «Kto ObicTpen?» 6/4 [1, 4]
3 Pa6ora ¢ nocnenoBarensabiM nmoprom (UART) 6/4 [1, 4]
4 HccnenoBanue taiimepa-cueryrka 0 6/4 [1, 4]
5 [MToctpoenue LIAII Ha 6aze HIM 6/4 [1, 4]
6 YacroTomep Ha 0a3e MUKPOKOHTpPOJUIEpA 6/2 [1, 4]
7 IMoctpoenue ALIIT Ha 6a3ze LIAIT 6/2 [1, 4]
HUTOr'O: 40/24
3.5 CamocTrosiTesibHasi padoTa CTyJIeHTa
Ne Buisl caMoCTOSTENbHOM pabOThI CTY/ICHTA OO0beMm, Jac.
n/n OYH/3204H
1 M3y4eHne JeKIIMOHHOT0 MaTepualla 25/40
2 [ToaroToBka K MpakKTUYECKUM 3aHSTHSIM 0/0
3 [ToaroToBka K 1a00paTOPHBIM 3aHATHIM 25/31
4 BrinosHeHnE KypcoBOro NpoeKkTa 0/0
5 BrImonHeHe HHIUBUYaTBHOTO 3a/IaHuUs 0/9
HUTOI'O: 50/80

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

Cryaentamu 3a04HO (hopmMbl OOyuU€HHs BBINOJHAETCS WHIUBUIYAJbHOE 3a/a-
Hue. TemMaTuka 3ajjaHusi CBsi3aHa ¢ pa3pabOTKON MPUHIIMIHAIBHOW CXEMBI U TPOrpamMM-
HOTO oOecreyeHus Ui SJIEKTPOHHOTO YCTPOMCTBa Ha 0a3e MUKPOKOHTPOILIEpA.

Lens — npuoOpeTeHrne HABBIKOB Pa3pa0OTKH 3JIEKTPOHHBIX YCTPOMCTB Ha 0Oaze
MUKPOKOHTpPOJLIEpA.



B pesynbraTe BeImoMHEHUS paObOThI CTYACHT TOKEH:

— 3HATh TEXHUYECKHE XapaKTEPUCTUKA MUKPOKOHTpOJIEpAa W CHOCOOBI MOJ-
KITIOYCHHS BHEIITHUX JICMEHTOB U MOJTYJICH;

— yMeTh pa3pabarbIBaTh MPOTPAMMHOE OOECTICUeHUE T MEKPOKOHTPOJIIEpA U
MOJIEIIUPOBATH Pa0OTY CXEMBI U TPOTPAMMBI.

B pesynbrare paboThl CTYyIEHT TOTOBUT OTYET, COJACPKAIIMA MOAEITb IPUHITAIIHU-
QTBPHOW CXEMBI C OTIMCAaHUEM TIPUHITUIIA €€ PA0O0THI M AITOPUTMOM (PYHKITHOHUPOBAHUS,
MYHKT Pa3paboTK MPOTPaMMHOTO 00eCIIeUeHUs U Pe3yJIbTaThl MMUTAITMOHHOTO MOJIC-
TupoBaHus. PeKOMEHIyeMblii 00BhEM TMOSCHUTEIHHOW 3aNUCKHA 10 WHIWBHIYATBHOMY
3a/1aHuIo — He Oosiee 12 cTpanull popmara A4.

4 POH/I OHEHOYHbBIX CPEJICTB

4.1 Kpurepuu U mKaJjdbl 1Jisi HHTETPUPOBAHHON OLIEHKU YPOBHS chopmupo-
BAHHOCTH KOMIIETEHIM I

Cocmasnaowas komnemeHyuu — noJTHOMa 3HAHUU

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

- MAHMMAaJIbHBIM YPOBEHb: JIaHBI HE ITOJIHBIE, HETOYHBIE U HEAPTYMEHTUPOBAHHBIC
OTBETHI Ha BOMPOCHI. J[OMyIIEHO MHOTO IpyObIX OMIMOOK. Y POBEHb 3HAHUN HUXKE MUHU-
MaJIbHbIX TPEOOBAHUM;

- IOPOTOBBIM YPOBEHB: AAHBl HEAOCTATOYHO MOJIHBIE, TOUYHBIE U APTYMEHTUPOBAH-
HbIE OTBETBHI Ha BOIPOCHIL. I1710X0 3HAaeT TEpMUHBI, ONPENEICHUSA U TIOHATHUS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOILIECHUS, IPUHLIUIIBL. J{OMyIIEeHO MHOTO HErpyObIX OLUIMOOK;

- CPEIHUN YPOBEHb: JaHbl JIOCTATOYHO IIOJHBIC, TOYHBIE U apIyMEHTUPOBAHHbBIC
OTBETHI HA BOIIPOCHI. B 11€J10M 3HAE€T TEPMUHBI, ONIPENEIICHUS U NIOHATHSA; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOILIEHUS], TPUHLUIBL. J{0omyIieHo HECKOJIbKO HETrpyObIX OLIMOOK;

- IPOABUHYTBIN YPOBEHB: JaHbI IOJHBIC, TOYHBIE U APIYMEHTUPOBAHHBIE OTBETHI
Ha BOIIPOCHI. 3HAET TEPMUHBI, ONPEIEICHNS U MMOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOIICHUS, TPUHLHUITBI. JIOMyIIEeHO HECKOIBKO HETPYOBIX OLIMOOK;

- BBICOKAM YpOBEHb: JIaHbI IOJHBIE, TOYHBIE U apryMEHTUPOBAHHBIE OTBETHI Ha
BOIIPOCHI. 3HAET TEPMUHBI, ONPEAECIEHUS U MOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOLLICHHMS], IPUHIUIIBI. J[OMyIIIEHO HECKOJIBKO HETOYHOCTEN.

Cocmasnsiowas KomnemeHyuu — yMeHus

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

- MUHUMAaJIbHBIA YPOBEHB: C1a00€¢ TMOHMMaHUE CyTH METOJMKH PEUICHUS 3aJauH,
JIOTTYIIIeHBI TpyObie ommOKku. Pemenus He o0ocHOBaHbI. He ymeeT ncmonb30BaTh HOpMa-
TUBHO-TEXHUYECKYIO JTUTEPATYPY;

- IOPOTOBBIN YPOBEHB: JIOCTATOYHOE MOHMMAHUE CYTH METOJUKHU PEIICHHS 3a/1a4H,
JIOITYIIIEHBI OIMMOKHU. PermeHust He Bcerya 000CHOBaHBL. YMEET MCIIOJIb30BaTh HOPMATHB-
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HO-TEXHUYECKYIO JuTepaTypy. Cnabo opHeHTHpYeTCs B CIIEHUATbHON HAy4YHOU JIUTEpaTy-
pe;

- CPEIHUI YPOBEHB: B LIEJIOM [TIOHUMAET CYTh METOJIMKH PEIICHUS 3a1auu, JOITyIle-
Hbl omMOKu. PemeHuss He Bcergja OOOCHOBaHBI. YMEET HCIIONB30BATH HOPMATHBHO-
TEXHUUYECKYIO U CHELMAIbHYIO HAyYHYIO JINTEpaTypy;

- IPOJIBUHYTHIN YPOBEHB: B I1€JIOM IIOHUMAET CYTh METOAUKU PELICHNUS 3a/1a4H, J10-
nyIIeHbl HeTOUHOCTH. CrocoOeH 000CHOBATh PELICHUs. Y MEET UCIOIb30BaTh HOPMATHB-
HO-TEXHUYECKYIO U CIIEUATIbHYIO HAYYHYIO JJUTEPATYPY;

- BBICOKUW YPOBEHb: TOHUMAET CYyTh METOJUKH perieHus 3agaun. Crnocoben oboc-
HOBATh PEIICHUS. YMEET UCMOJIb30BATH HOPMATUBHO-TEXHUYECKYIO M CHELMAIbHYIO Ha-
YUHYIO JIUTEPATYpPy, NEPETOBOU ITPOU3BOICTBEHHBIN OIIBIT.

Cocmasnsiowas KomnemeHyuu — 61a0eHue HagblKamu

- HYJIEBOM YPOBEHb: HE JIEMOHCTPUPYET BJIAJICHUE HABBIKAMH BBIIOJHEHUS IPO-
beccruoHanbHBIX 337a4. He MOXeT BBIMOTHUTH 3a/1aHUS;

- MUHUMAQJIbHBIM YPOBEHB: HE JIEMOHCTPUPYET BIIAJICHUE HABBIKAMU BBIIIOJHEHUS
npodeccHOHaNbHBIX 3a/1a4u. VICIBITHIBAET CYIIECTBEHHBIE TPYIHOCTH MPU BBITOJTHEHUH
OTAEJIBHBIX 3a/1aHUN;

- IOPOTOBBIN YPOBEHB: BIIAJICET HABBIKAMU BBIMOJHEHUSI TPO(PECCHOHATBHBIX 3a-
Jlay Ha TOPOTrOBOM YpPOBHE. 3a/IaHHsI BBIIOJIHIET MEJIEHHO U HEKAUYE€CTBEHHO;

- CpEIHUI YpOBEHbB: BJIaJCET HABBIKAMU BBITIOJTHEHUS MPO(PECCHOHATBHBIX 3a/1a4.
3agaHus BBINOJIHSAET HA CPEIHEM YPOBHE IO OBICTPOTE U KAa4€CTRY;

- MPOABHUHYTHIN YPOBEHB: BJIAJCET YBEPECHHBIMU HABBIKAMH BBITIOJHECHUS TPO-
(dbeccroHANIBHBIX 3a71a4. BRICTPO M KaUeCTBEHHO BBIMOJIHSET 3aJaHusl, HHOTIa I0IycKas
HE3HAYUTEJbHBIE MOTPEITHOCTH;

- BBICOKUW YPOBEHbB: BJIQJICET YBEPEHHBIMU HABBIKAMH BBITIOJIHEHUS TTPOdheccro-
HaJBHBIX 3a71a4. BBICTPO M KaueCTBEHHO BBIMOJIHSET 3aJaHusl, IPU HEOOXOIUMOCTH JI€-
MOHCTPUPYSI TBOPYECKUN MOAXO/.

Obobwennas oyenxka cpopmuposanHocmu KomnemeHyuil

- HYJICBOM YpOBEHBb: Ha HYJEBOM YpPOBHE C(HOPMHUPOBAHBI: BCE COCTABJISIOIIHC;
OJIHA WJIM JIBE U3 TPEX, OCTAIbHBIC — HA 00JIEe BHLICOKOM YPOBHE;

- MUHUMAaJIbHBIA YPOBEHb: HA MUHUMAJIHLHOM ypOBHE C(OPMUPOBAHBI: BCE CO-
CTaBJIAIOIIUE; OJHA WM JIBE U3 TPEX, OCTAIbHBIC — HAa 00JIee BHICOKOM YPOBHE;

- TIOPOTOBBIM YpOBEHB: HA MOPOTOBOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABJISIO-
1ye; OJHa WM JIBE U3 TPEX, OCTAIbHBIC — HAa 00Jie€ BHICOKOM YPOBHE;

- CpeHUN YpOBEHb: Ha CPEHEM YpOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIONLINE;
OJIHA WJIH JIBE U3 TPEX, OCTAJIbHbIE — HA 00JIee BLICOKOM YPOBHE;

- IPOJIBUHYTHIM YPOBEHB: HA MPOJIBUHYTOM YpPOBHE C(HOPMHUPOBAHBI: BCE COCTAB-
JISIOLIKE; OJTHA WUJIU JBE U3 TPEX, OCTAIIbHBIE — HA BBICOKOM YPOBHE;

- BBICOKHI ypOBEHb: Ha BBICOKOM ypOBHE C(OPMHUPOBAHBI BCE COCTABIISIONINE
KOMIIETCHITHM.



4.2 Boripocel K 3K3aMeHY U MPUMeP IK3aMEeHAIMOHHOI0 Ouiiera

Bonpocel k 3xk3aMeHy:

=

KaxkoBa npousBoautensHoctsh MK ATmega8515?

Kakoii 00bem uarerpupoBantoi Flash-mamstu mporpamm B MK ATmega8515?

3. Kakoit 00beM HMHTErpuUpoBaHHOM orepaTUBHOM mamsaTH gaHHBIX (O3Y) B MK

ATmega8515?

KakoBa pa3psanocts muabl aHasix MK ATmega85157

5. B kakom cocTostHuM HaxosATcs napauiensHbie mopTel MK mocie gpopmupoBanus
currasna RST?

6. KakoBo cymmapHoe umciio nuHuil BBoaa-BeiBosia B MK ATmega8515?

7. KakoBa Harpy3ouyHas cIocoOHOCTh JHMHMI TOpTOB BBOJa-BbiBOga MK
ATmega8515?

8. 3amummmTe UMs peructpa HamnpasiieHus naHHbix mopra A MK ATmega8515.

9. Kak nmoaxiatouuTh K 5-if TuHUYU nopTa B BHYTpeHHUN MOATATUBAIOMIHNMN pe3ucTOp?

10. 3anuiure WMsS PErucTpa COCTOSHUS JMHUN BBOJa-BbiBoAa mnoprta C MK
mega8515.

11. KakoBa auTenbHOCTh 0HOTO MamuHHOro 1ukiia MK ATmega8515?

12. Ckonbko TaiiMepoB-cueTuyukoB coaepkut MK ATmega8515?

13. KakoBa pa3psaHocTh Taiimepa-cuetunka () ?

14. KakoBa pa3ps/1HOCTh Taiimepa-cueTunka 1 ?

15. KakoBa pa3psiiHOCTh MPEIBAPUTEIILHOTO JEIUTEeNsT TalMepoB-cueTunkoB MK
ATmega8515?

16. Ilepeuncnute BO3MOXKHBIE KOdPduIMeHTs Aenutens dactorel 1/C MK
ATmega8515.

17. Tlepeuncnute pekuMbl paboThl TaiiMepa-cueTunka 0 MK ATmega8515.

18. Ilpu HacTyIJIEHUN KaKUX COOBITUH MOTYT MPOU30UTH TipepbiBanus oT T/C0?

19. Yemy paBHO MakCUMaIbHOE CUeTHOE 3HAYeHHE (MO cyeTa) T/CO?

20. Yemy paBen makcuManbHbIii mepuoj nepenonuHenus T/CO mpu CK=7,3728
MI'u?

21. B ueM oTiimume pexxuMa TaiiMepa OT pexuMa cUeTInKa?

22. KakoBa MakcUMaJibHasl 4aCTOTAa BHEUTHUX UMITYJILCOB Ha cueTHOM Bxoje T/C?

23. CKOJIbKO BCEro MCTOUYHUKOB MpepriBaHuil o0coykuBaer MK ATmega8515?

24. B xakoM PCO naxoautcs ¢ar 6OJ10KMPOBKHU BCEX MpPEphIBAaHUN?

25. KakoBo Bpemsi OTKJIMKA Ha TIpephiBaHue?

26. N3o06pa3ute popmat kaapa nepegaun UART.

27. BeigaTh B nociaeoBaTeIbHbIN MOPT 3HAYEHUE BEIIICCTBECHHOM NMEpEeMEHHOM T.

28. 3anuimuTe TUPEKTUBY IS TTOAKIIOUCHHS OMOIMOTEUHBIX (haiiIoB.

29. Onumure 1enyro 0alTOBY0 0€33HAKOBYIO MepeMeHHyo val.

30. Onumute MmaccuB W BEIIECTBEHHBIX AJIEMEHTOB pa3MepoM 10 2I1eMeHTOB.

31. 3anummTe pe3ynbraT apudmerndeckoit onepauuu 7 % 3

32. 3anummTe pe3ynpTaT NoOUTOBOM onepaunu 7 & 4

33. 3anummuTe pe3ynbTaT NOOUTOBOM oneparuu 8 >> 2

34. 3anummTe pe3ynbTaT NoOUTOBOM oneparuu 7 " 3

no

&
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35. Uemy OyneT paBeH X mOCiie BBIMOJIHEHUS CIEIYIOIEro Koaa?
x=0;
for(i=1;i<5;i=1+2) x++;

36. Kakoii mapametp HIMM curnana siBisiercst ”HGOpMaTUBHBIM?

37. KakoBa makcumanpHas yactora IIIMUM curnana MK ATmega8515 B pexume
osictporo LINM, eciu Fosc=8 MI1.
38. Hactora fx m3Mmepsercs myreMm mojcuera ducia uMmyiabcoB Ny 3a Bpems T.
Or1eHITEe OTHOCUTEIIBHYIO TIOTPEITHOCTh n3Mepenuit, eciau fx=1000 ', To=1 c.
39. Yacrora fx uzmepsiercst myrem nojcuera uncia uMiyiabcoB Ny 3a Bpems To. On-
pelennTe MUHUMAITLHO BpeMs u3Mepenus, eciau 0=1 % u fx nexut B mpenenax
oT 100 I't no 10 xI'm.

40. 3anummute (HOpMYTy OTHOCHUTEIBHOW MOTPEIIHOCTH U3MEPEHUN JITUTEIBHOCTH
umnynbca Ty MyTeM mojcueTa yuciia MMITYJIbCOB OMIOPHOH YacToThI fo.

41. 3anumute Gynkiuio npeodpazosanus LAl Upac(Kod).

42. llepeuncnure ocHOBHBIE XapakTtepuctuku [{ATI.

43. Nzobpasure LIAII na 6aze ILIVIM.

44. B uyem ocHoBHOM HegocTtaTok 1{AII Ha 6aze LIIMM?

45. Onpenenute pazpemieHue §-pazpsanoro AL, eciu Uop=10 B.

46. ano: Uop=10 B, n=10, Upac=2 B, ompenenuts Bxoanou ko LIAIL

47. 3amummte Qynkiuio npeodpazosanus AL Kod(Uapc).

48. Kaxue AIIIT cambie ObIcTpBIC?

49, Kakue AIIII cambie Tounbie?

50. U3o6pazute ALIIT na 6aze ITATI.

51. Jlano: Ugx=2 B, n=8, Uon=5 B, onpeaenuts Beixoanou koa ALIIL.

IIpumep 3K3aMeHANMOHHOTO OWJIeTA:

TOVYBIIO «JIOHELIKUI HALIMOHAJIBHBI TEXHUYECKUI YHUBEPCUTET»
[TporpamMMa OATOTOBKHU: OakamaBpuaT
Hanpasnenue noarorosku: 12.03.01 ITpubopoctpoenue
Hamnpasnennocts (mpoduiib): MHGOpMAMOHHO-U3MEPUTENIbHAS TEXHUKA i TEXHOJIOTHU
Cemectp: 7
VYyeOnas aucuumnuna: MII yctpoiicTBa ynpasieHus 1 o0paboTKu HHPOpMALUH

BUJIET Ne 1
1. Taiimepsi-cueTunku MUKpOKOHTpoIiepa ATmega8515: HazHaueHHe, XapaKTePUCTUKH, PEKUMBI
paboTHI.
2. Cucrema mpepbIBaHMi: HICTOYHUKHM TPEPBIBAHUNA, MEXaHU3M TPEPBIBAHUN, PETUCTPHI MPEphIBa-
HHUU.

3. 3agauva. Hanucats mporpaMmy, obecneunBaronlyo npu Haxatuu Ha kHonky SW1 yBenuueHue Ha-
npspkernst Ha BeiBoje LIAIT Ha 100 MB npu Haxkatnm Ha kHOIKY SW2 — ymensiienue Ha 100 mB. Cxe-
Ma MpEJCTaBIIEHA HA PUCYHKeE 1.

VYTBepKaeHO Ha 3aceaHuH Kaeaphl JIEKTPOHHON TEXHUKH,
nporokon Ne ot . .20 1.
3aB. kadempoii XiamoB M.T'. DK3aMeHaTop Ky3nenos /[.H.
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KPUTEPUU
OLICHMBAHMS IK3aMEeHALIMOHHOM padoThI
no qucuutune «MII yctpoiicTBa yrnpasieHus: 1 00paboTKu uHGOpMAI»
Ut oOydaromumxcs 1o HanpasieHue noaroroBku 12.03.01 I[MpubopocTpoenue
(manpaBnenHocTh (poduiib) — MHGOpMaLIMOHHO-U3MEpHTENIbHASI TEXHUKA U TEXHOJIOTHN)

DK3aMeH MPOBOAMUTCS MUCBMEHHO MO OmiieTaM. buiier conepkut 2 Bonpoca U 3anaqy. Kaxmabrii
BOIPOC TpeOyeT KOHKPETHOro oreTa. Ilpn HeoOX0aMMOCTH OTBEYAOUIMHA JOJIKEH COIPOBOAUThH Ha-
[IMCAaHHOE MOSICHSIOIIEN CXEMOH (PUCYHKOM).

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

[TpaBuibHBII OTBET Ha BONpPOC olleHnBaeTcs B 15 6ayioB. Ecinu oTBET He MOJIHBIN, TO OH OLIEHU-
BaeTca B 5 OamnoB. [Ipu OTCYTCTBUM MPaBUIBHOTO OTBETA HA MOCTABJICHHBIA BOMPOC O0yYarOMIUNCs
nojy4aer Hojib OansoB. I[IpaBunbHO perienHas 3aaa4a orneHruBaeTcs B 30 6ayuioB. [lonydyenHsle 6anibt
3a OTBETHI HA BOIPOCHI OHMJIETa CyMMHUPYIOTCSI M C YYETOM pe3yJIbTaTOB TEKYIIETO0 KOHTPOJS pabOThI
CTYZIEHTa BBIBOJIUTCSI UTOrOBas olieHka o 100-6amibHOi mkae.

[Tonyuennas ouenka no 100-6amibHOM 1IKajie ONpPENeIseT OLEHKY 10 FOCy1apCTBEHHON IlIKa-
ne u mkaine ESTS.

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

4.3 Kputepuu ouleHUBaHHUS

OrneHnBaHWE YPOBHSI OCBOEHUSI CTYACHTOM Y4YeOHOTO Marepuaia JUCIUILINHBI
«MII ycrpoiicTBa ynpaBiaeHus U 00paOOTKH MHPOPMALUKUY TPOUZBOJUTCA B XOJE TE-
KYIIETO KOHTPOJISL U TPOMEKYTOUHOM aTTecTalnu (CEMEeCTPOBOTO KOHTPOJIS).

Texymuii KOHTPOJIb 3HAHUI CTYJIEHTa OYHON (POPMBI OOYUEHHS OCYIIECTBISET-
Csl 1O pe3yibTaTaM BBITIOJIHEHHS W 3alIUTHl JIAOOPATOPHBIX pabOT; CTYJEHTa 3a0YHOMI
dbopmbl 00YUEHHS — 110 pe3yJIbTaTaM BBITIOJIHEHUS] HHAUBUAYAJIBLHOTO 3aJaHUS.

BrimotHeHHE Ta00OpaTOPHBIX PadOT ¢ 3alIUTON OTYETA, BHIMOTHECHUE UHIANBUIY-
QIBPHOTO 3aJIaHUs, TIPEIYCMOTPEHHBIX paboyell MporpaMMOl MHUCIUIUIAHBI, SBIISCTCS
HEOOXOMMBIM YCIIOBHEM JIONyCKa CTY/ICHTa K SK3aMEHY.

Pacnipenenenne 6amioB TEKyIIETO KOHTPOJSI pabOTHI CTy/IEHTa Ha MPOTSHKEHUU
ceMecTpa MpuBeIeHO B Tabuiie 1.

Tabmuma 1 — Pacnipenenenne 0amioB TEKyero KOHTPOJIS

dopma KOHTPOJIS Bo3MokHOE KOTM4eCTBO [Tpumeuanue
0aJIoB
Jlnist cTyieHTOB 04HOMU (hOopMBI 00yUEeHHUS
Otuét no nabopatop- 5 3agaHue BBINOJHEHO MPAaBUIIBHO, TPOSKTHBIE
HOI1 paboTe penieHns 000CHOBAHbI, IPUBEAECH aHAIH3 T10-
JYYEHHOTO pe3ysbTaTa
3 3amaHne BHIOIHEHO B IIE7I0M TPaBUIIBHO,
MMPOCKTHBIC PCIICHHA HC BCCT Aa O6OCHOB8.HI:I,
BO3HUKIIU TPYIHOCTH B OOBSICHEHUH TTOJTY-
YEHHBIX PE3YyIbTATOB
HToro no jadoparop- 40 U3 pacuéra 8 maboparopHbix padboT. OrieHn-
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dopma KOHTPOJIS Bo3MoxHOE KOJIMUeCTBO [Tpumeuanue
0amioB
HBbIM padoTam (Mak- BaeTcs Kaxjaas paboTa.
CHMMAJILHO BO3MO3K-
HOE)
UTOIO: 40 MakcuMaIbHO BO3MOKHOE
Jlist cTy1eHTOB 3204HOM (hOPMBI O0yUCHHS
Brimonnenne nHIMBU- 40 [Ipu BBIMOSHEHUH 3a1aHUS IPUHSTHI Mpa-
JyalIbHOTO 3a/IaHUs BWJIbHBIC TPOCKTHBIC PEIICHUS, U3JI0KEHHE

MaTepualia apryMeHTUPOBAaHHOE, MTOCTIeI0Ba-
TenbHOE, paboTa oopmiieHa 6e3 3amedanuit
20 3a/iaHuE BBIIOJIHEHO B 1IEJIOM IIPaBUIIbHO, HO
MIPOCKTHBIE PEIICHUS HE Bceraa 000CHOBaHBI,
UMEIOTCSI 3aMeydaHusi 10 0()OPMIICHHIO.
UTOI1O: 40 MakcuManbHO BO3MOXKHOE

IIpomekyTOYHAs aTTECTALMA 10 Pe3yJbTaTaM OCBOCHHMS JUCLUIUIMHBI B CEME-
CTpe MpoBOAUTCS B (hopMe cemMecTpoBOoro sk3ameHa. dopma NpoBeACHUS IK3AMEHA —
NUChbMEHHAas. DK3aMEHAIlMOHHBIN OMIIET BKIIOYAeT B ce0s 2 TEOPETUUECKUX BOIPOCA U
1 3agauy. Ilpu oLleHMBaHUM CTYJEHTA HA DK3aMEHE IPENOAaBaTeNlb PYKOBOJCTBYETCS
KpUTEPUSAMU, IPUBEACHHBIMU B TaOIHUIE 2.

MaxkcnManabHOE KOJIMYECTBO OAJUIOB 32 OTBET HA BOIPOC dK3aMEHAIL[MOHHOTO OH-
JieTa 3aCUUTBIBAETCS CTYACHTY B Clly4ae, €CJIM OTBET MOATBEPKIAET BIIAJICHUE CTY/ICH-
TOM 3HAaHUSMH B MOJHOM 00OBbEME yueOHOU MporpaMMbl, MaTepuail U3JI0KEH B JIOTHYE-
CKOM NOCJIEIOBATENBHOCTH C BBIJEICHUEM TJIaBHOTO, COJIEPKUT TOUHBIE (POPMYIUPOB-
KH, COIPOBOXKIAETCS MIUTIOCTPUPYIOIIMMHU CXEMaMU U pUCYHKamH (MpuU HEOOXOIUMO-
CTH).

B citydae, eciii OTBET Ha BOIIPOC HE B ITOJIHOM MEpE OTBEYAET MPUBEIACHHBIM Tpe-
OOBaHUSIM, CTYACHTY 3aCUMUTHIBACTCSI MEHblIee KojauuecTtBo OamnoB. Ilpu orcyrcTBun
IPABUJIBHOTO OTBETA Ha IMOCTAaBJICHHBIN BOIIPOC CTYAEHT noiydaet 0 0amios.

Tabnuua 2 — Pacnipenenenue 0aaioB 0 CEMECTPOBOMY SK3AMEHY

®opma KOHTPOIIS MakcumansHO
BO3MOKHOE KOJIMYECTBO OaJIIOB
OTBeT Ha BOIPOCHI JK3aMEHa- Bonpoc 1 15
IIUOHHOTO OujIeTa BOIpPOC 2 15
3ajJada 30
NUTOI'O: 60

HToroBasi oueHka omnpeeisieTcs myTeM CyMMUPOBAaHUS KOJIMYECTBA OAIOB IO
pe3ysbTaTaM TEKYIIETO KOHTPOJIS U KOJWYECTBA OAJIOB MO PE3yJIbTaTaM CEMECTPOBOTO
sk3aMeHa. MaKkcuMaJIbHO BO3MOKHO€E KoquuecTBo 0ayioB — 100.

[Tomy4yennas ornenka mo 100-6ampHOM 1MIKane ONMpeAeNseT OIEHKY M0 Tocyaap-
crBeHHoM 1ikaie u mkaie ECTS:

Cymma GamioB OreHka Orenka
no 100-6anpHOM 1mIKase no mkane ECTS 10 TOCYIAPCTBEHHOM IIKAJIE
90-100 A OTnnyHO
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Cymma GamioB OreHka Orenka
no 100-0anpHOM HIKane no mkane ECTS 10 TOCYAAPCTBEHHOM LIKase

80-89 B Xoporo
75-79 C
70-74 D v
60-69 E JIOBJIETBOPHUTEIIEHO
35-59 FX He
0-34 =4 YJOBJIETBOPHUTEIHHO

* — ¢ 00s13aTEIIbHEIM IMOBTOPHBIM M3YUCHUCM OUCHHUIINHBI.

4.4 IlpuMep TeKylIero onpoca HA NPAKTHYECKUX (CEMUHAPCKHUX) 3aHATHSIX
1 J1a00paTOPHBIX padoTax

Ha npumepe tembl « TaliMepbI-CUHETUUKIY

- Haznadenue TailMepOB-CYETYUKOB.

- B yem omimume pexxnma TaiMepa OT pekuMa CYETUUKA?

- Cxonbko T/C conepxxutr MK ATmega8515? KakoBa ux pa3psaHOCTb U MOAYJIb
cyera?

- Bosmoxuslie pexxumbl padbotsl T/C 0.

- Makcumanshsliii nepuon nepenosinenus T/C 0.

- Kak ¢ momompio T/C 0 peanu3zoBaTh OOJIBIINE EPUOIHI?

- Ucrounuku npepoiBanunii T/C 0.
ITopsimok pacuera BoIIpAMUTENSA.OTBETHI HA BOIPOCHI BXOJHOI'O KOHTPOJI y4H-

THIBAIOTCS MPEINO/IaBaTEIEM B pe3ysIbTaTax TEKYIIEro KOHTPOJIs pabOThI CTYACHTA.

5 PEKOMEHIAYEMAS JINTEPATYPA
I OcHoBHasi JuTepaTypa

1. Kysueuos /[.H. CoBpeMeHHbIE MUKPOKOHTPOJUIEPHI B CUCTEMAX M3MEPEHHUSI, YIIPaB-
JieHust, o0pabOTKU U OTOOpakeHUs1 MHopMaluu : yuel. mocodbue s 00ydaronuxcs
oOpazoBaT. yupexaeHuil Bwicul. mpod. obpazoBanus / [[. H. Kysneunor ; TOYBIIO
«IAOHHTY». — JHomeux : JOHHTY, 2020. — 400 c. : wn., tadbn. — URL:
https://drive.google.com/file/d/IUHZUPHh v_1 0iOibWFEfAJiYIwYHRbA/view?usp

=sharing.

II JonoiHuTeEAbHAS JMTEpaTypa

2. boposckuii, A. C. IIporpammupoBanre MUKpokoHTposuiepa Arduino B uHdopmanu-
OHHO-YIIPaBIAIONIUX cucTeMax : yueOHoe mocobue / A. C. boposckuit, M. 0. Hlpeii-
nep. — OpenOypr : OpenOyprckuid rocyaapctBennblil yuusepcuret, 9bC ACB, 2017.
— 113 c¢. — ISBN 978-5-7410-1853-8. — TeKcCT : 2JIEKTpOHHBIN // DIEKTPOHHO-
OubMoTeUHast cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/78913.html.



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
http://www.iprbookshop.ru/78913.html
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3. ConbkuH, M. A. Mukponporieccopasie cucteMsl. [I[pumeHeHne MUKpOKOHTpOILIe-
poB cemeiictBa AVR mnis ynpasnenus: BHermtHuME yerpoiictBamu / M. A. ConbkuH, /l.
M. Conbkun, A. A. lllamun. — Tomck : ToMCKu MOMUTEXHUUECKUN YHUBEPCUTET,
2016. — 88 c. — ISBN 978-5-4387-0708-0. — TekcT : aeKTpOHHBIH // DIEKTPOHHO-
oubmmoreunas cuctema IPR BOOKS : [caiit]. — URL.:
http://www.iprbookshop.ru/83972.html.

6 YYEBHO-METOJANYECKOE OBECIIEYEHHUE JUCIUIIJINHBI

Y4eOHo-MeTOAUYECKHME U3AaHMs, paspadoTanHbie B JlonHTY:

4, Meroanueckue yka3zaHus JUIsl BBIMOJHEHUS 1a00paTOPHBIX PabOT MO JUCIUILIU-
HaM «Cuctembl oTOOpaxkeHus: UHpopManuu» U «MHUKpPOIPOLECCOPHBIE YCTPOUCTBA
yhpaBiieHus] U 00pabOoTKKU HUHGOpMAIMKWY [DIEKTPOHHBIN pecypc]: mis 00ydaromuxcs
no HampasiaeHusM noArotoBku 11.03.04 — DnekTpoHuka u HaHodJeKTpoHuka (OH) u
12.03.01 — TIpubopoctpoenue (IIC) Bcex dpopm obyuenus / TOYBIIO « IOHHTVY»,
kad. DnexktponHor texHuku; coct. JI. H. Ky3nenos. — Joneuk : JJOHHTY, 2021. —
Cucrem. TpedboBanus: ZIP-apxuBarop. — 3arj. ¢ TUTYJ. 3KpaHa. (JOCTYI Yepe3 JIMYHbII
KaOWHET CTYyJICHTA).

5. Mertoanueckue yka3aHUsS I CAMOCTOSITEIbHON paOOThI CTY/ICHTAa M BBITTOJTHE-
HUS WHIWBHUIYAIBHBIX 3aJaHWi MO0 AuCIUIUTHHAM «CUCTEMBI 0TOOpakeHns WHQpOopMa-
un» U «MHKpOTIPOIIECCOPHBIE YCTPOUCTBA yNpaBlieHUss U o0paboTku MH(OpMAIUn
[DneKTpOoHHBIN pecypc]: misa o0yJaromuxcs Mo HampaBieHusM noarotoBku 11.03.04 —
DOnekTponnka U Ha"odjekTponunka (OH) m 12.03.01 — IIpubopocrpoenue (IIC) Bcex
dbopm odyuenus / TOYBIIO «/IOHHTVY», kad. Dnekrponnoii texuuku, coct. J.H. Ky-
3nenoB. — Jlonenk : JIOHHTY, 2021. — Cucrem. tpeboBanus: ZIP-apxusatop. — 3ari. ¢
TUTYJL. DKpaHa. (JOCTYN Yepe3 JNYHBIA KaOWMHET CTyACHTA).

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

7 MATEPHUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE AUCHUIIJINHBI

7.1 JIeKIITHOHHBIE 3aHATHA:

Jlexumonnas ayautopus Ne 8.807, yueOHBIN KOpIyC 8, 7Sl MPOBEACHUS 3aHATUN
JICKIIMOHHOTO THUMA, TPYNINOBLIX U WHIUBUAYAIbHBIX KOHCYJIbTAIIMNA, TEKYIIETO KOH-
TPOJISI U TPOMEXKYTOUHOU aTTecTanuu. Crenuain3upoBaHHash MeOelb: JOCKa ayJH-
TOpHAsI, MapPThI, IEMOHCTPAIIMOHHbBIE CTEHbl. MylnbTUMEIUITHOE 000pyJ0BaHUE: CTa-
IIMOHAPHBIN KOMIIbIOTEp Ha Oa3e Penttium4-2.8 — 1 mT., MyJIbTUMEIUHHBIA POCKTOP
Epson, skpan. CucremHoe obecrneuenue: onepannonnas cucrema Windows XP Profes-
sional x86/64 (akamemuueckas munensuss DreamSparkPremium); OpenOffice 2.0.3
(oomectBennas ymuen3us MPL 2.0); Google Slides (Oecriarnas Bepcusi); Mozilla Fire-
fox (oomecTBennas nmuen3us MPL 2.0).


http://www.iprbookshop.ru/83972.html
http://donntu.ru/library
http://www.iprbookshop.ru/
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7.2 JIaGopaTopHbIe 3aHATHSA

VYyebnas nadoparopusi (komnberotepHblii kiaacc) Ne 8.710, yueOHbIN kopmyc 8,
TUTSI TIPOBEJICHUS 3aHATUI Tab0paTOPHOTO TUTA (C BO3MOKHOCTHIO TIOJIKIIFOUCHHUS K Ce-
TH «HTEpHETY»), TPYNIOBBIX ¥ HHAUBUIYAIbHBIX KOHCYJIBTAINMA, TEKYIETrO0 KOHTPOJIS
U MPOMEXKYTOUHOH arrecranuu. Crenuanu3upoBaHHas MeOeb: TOCKa ayauTOpHAas,
CTOJIBI, CTYJbs. 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.; - TeYEeUcKaTeNb TOPIOYKX ra3oB - 11T.; - razoananuzatopsl - [IIN-11 — 2 wT; pa-
nuometp - CPII-88 — 1 mit.; nozumetp - “Cropa-TY” — 1 mwr.; Bubporecrep - BT-1M —
1 mT.; MHAUKATOp BUOPOJMArHOCTUYECKHM — | IIT.; TOJIIMHOMEp YJIbTPa3BYKOBOU -
TT-100 —1 mrt.; TBepaomep auHamuueckuid - TH-130 — 1 mwt.; u3mepurens cioiMHOCTH
noBepxHoctd - TR100 —lmt. CucreMHOe obecrnieueHue: onepanuoHHas cuctema Win-
dows XP Professional x86/64 (axamemuueckas aunen3us DreamSparkPremium); Ope-
nOffice 2.0.3 (o6mmectBennas aunensus MPL 2.0); Google Slides (6ecruiatHast Bepcus);
Mozilla Firefox (o6mectsennas muren3us MPL 2.0); GNU Octave-6.1.0 (oGriecTBeH-
Hasl JTUIICH3HS).

7.3 CamocTosiTeibHasA padoTa

[TomernieHust AJis CaMOCTOSITENIbBHONW PabOThl ¢ BO3MOXKHOCTBIO MOAKIIOYEHUS K
cetu «MHTepHeT» M obOecrnedueHueM J0CTyna B AJIEKTPOHHYIO HWH(GOPMAIMOHHO-
o0pa3oBaTeNIbHyI0 CpeAy OpraHHM3allMy: YWTaJbHBIE 3ajbl, yueOHble Kopmyca 2, 3, 8
(aynutopus Ne8.602) (koMIbIOTEpHAsI TEXHUKA C BO3MOKHOCTBIO TIOJAKIIOUCHHUS K CETH
«AnTepuer» u  obOecmedyeHWEeM JOCTyNMa B  JJICKTPOHHYIO  HH(POPMAIIMOHHO-
obpazoBatenbHyto cpeny (QUOC JNOHHTY) u 31ekTpoHHO-OUOINOTEYHYIO CUCTEMY
(OBC IPRbooks), a Takke BO3MOKHOCTHIO MHIUBUAYAJIBHOTO HEOTPAaHUYEHHOTO JOC-
tyna oOy4daromuxcs B 9bC u DUOC nocpeactsom Wi-Fi ¢ mepcoHaIbHBIX MOOMIBHBIX
ycTpoicTB. CucteMHoe obecrieueHue: omneparronHnas cucrema Microsoft Windows 7
(axkagemuyeckas munensus, OpenOffice 2.0.3 (oOmectBennas munensuss MPL 2.0),
Mozilla Firefox (o6mectBennas nwuneHsuss MPL 2.0), Moodle (Modular Object-
Oriented Dynamic Learning Environment) (o6mectBennas nuuensust GNU).



