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MecTo AMCHMILVIMHBI B CTPYKTYpe 00pa30oBaTe/bHOM MPOrpaMMbl

Hucnunmuna «OnHOKpUCTaIbHBIE MUKpOOBM B MeauIiuHe» SIBISICTCS AUCIUTIIMHON 710 8b100DY.

Pabouass nporpamMmma cocTaBleHa B COOTBETCTBMM C TpeOoBaHusMH  DenepalibHOTO
rOCyIapCTBEHHOIO 00pa30BaTEIbHOTO CTaHJapTa BhICHIET0 0Opa30BaHUS 0 HANPABJICHUIO MOATOTOBKU
12.04.04 bBuoTexHHYECKHE CHCTEMbl U TEXHOJOIMM YTBEPXKAEHHOIO IpHKa3oM MuHHCTEpCTBa
oOpazoBanus u Hayku Poccuiickoit deneparuu ot "21" nekadps 2014 r. Ne 1497,

Leabo ocBOeHHUS AUCHHUILUIMHBI SBISETCS (QOPMHPOBAHHE Y MArUCTPAHTOB 3HAHHWHA O
MPOEKTUPOBAHUM M HCIIOJB30BAaHUM COBPEMEHHOM MHKpPOIPOLECCOPHON 0a3bl UIsl MEAUIIMHCKOM
TEXHUKH.

3agaum: usyyeHue cOBPEMEHHO20 COCMOANUSL PA38UMUSL MUKPONPOYECCOPHOU MEXHUKU, 0CBOEHUE
npoyecca co30anus npocpamMmHo2o obecneuenus mukponpoyeccopuuix cucmem (MIIC).

BXOI[HBIC KOMIICTCHIINH

Hazpanue
JUCIUTLINHBI
YpoBeHb OCBOECHHS,
. (Momyms),
No Komnerenmus Kon onpeaessieMbIN ATaroM
« | chopMupoBasuero
(dhopMHUpOBaHUS KOMIIETEHIIUN
TAHHYIO
KOMIICTEHITHIO
[Ipennonaratorcs 3HaHUS,
yYMEHUS, BIIAJCHUS Ha
IIOPOTOBOM OBHE
Bxomsiimue  KoMIeTeHIMM — HE p yp ’
MOJIy4yaeMble ~ MarucCTpPaHTOM
MPEAYCMOTPEHBI, T.K. JUCHUILIIMHA
1 pu OCBOEHUU
JTUIIb HauuHaeT (QopMHpOBaHHE
N 00pa30BaTeNbHBIX  MPOTPaMM
COOTBETCTBYIOIIUX KOMITETEHIIUM
Ha TPEANIECTBYIONIUX YPOBHIX
BBICIIIETO o0Opa3oBaHHUs
(cmenmanuTet, bakanaBpuar)
Hcxonsimmume KOMITETCHITUN
No Komnierenius Kon VYpoBeHb OCBOEHUS, Ha3paHne qucuIInHbI
OnpeensieMbIi (Momynst), UIsl KOTOpOH
3TarnoM JTaHHAs] KOMIICTCHIIMS
hopmupoBaHUs SIBJISICTCS] BXOTHOM
KOMITIETCHIUU
1 CIIOCOOHOCTBIO MPOEKTHPOBATh [K-6 0a30BBIi
YCTPOMCTBA, IPUOOPHI, CHCTEMBI U
KOMIIJICKCHI 6I/IOM€,HI/IIH/IHCKOFO u
9KOJIOTMYE€CKOT'0 HA3HAYCHUA C yHETOM
3aJaHHBIX TPeOOBaHUI




2. [lepeuennb pe3yabTaToB 00yUeHUs

[Ipomiecc wu3y4yeHWs AUCHUIUIMHBI HampaBlieH Ha (POPMUPOBAHHE DIEMEHTOB CIECIYIONTUX
KOMIIETEHIINN.
[TnanupyemMbie pe3ynbTaTbl 00yYeHUS 10 TUCIUILINHE

Ne|  ®opmmpyembie Kon 3Harb YMmetb Bnanets
KOMIIECTCHIIMHN

CHOCOOHOCTEIO [IK-6 | * mpuHONUTBI * 0OBSICHUTH YCTPOHUCTBO
MIPOEKTHPOBATH MTOCTPOCHUS U 1 paboty MukpoOBM;
YCTpPOHCTRA, (bYHKIOHUPOBAHUSI * IPUMEHATH METO/IbI
npHOOPBI, CHCTEMBI U MUKpoOBM, ajipecaniy U CUCTEMY
KOMIUICKCBI *CTPYKTYPHYIO KOMaHI;

1 | GuomenumuHCKOrO U OpTaHM3aIHIo * COCTaBUTH AJITOPHTM
9KOJIOTHYECKOTO MHUKPOKOHTPOJIIEPOB; paboTs
Ha3HauCHHUs C yIETOM * METOJbI aJ[pecanuy u MHKPOIIPOIIECCOPHON
3aJaHHBIX CHCTEMY KOMaHJ, CHCTEMBI
TpeOoBaHMit * uHTEep(eiCH BBOAA-

BBIBOJIA.

3. Coneprxanme U CTPYKTYpa JUCHUILIMHBI (MOLYJIs1)
OO61mas TpyI0eMKOCTh AUCHUILINHBI COCTABIACT S 3a4eTHbIX equHHuIl (180 yacos).

pr,HO@MKOCTB JUCHUINIMHBI 110 BUJaM pa60T

Bup pabotsl TpynoeMkocCTs, 4ac.
1 cemectp CEMECTP
Jlexmmm (J1) 20
IIpaxTueckue 3anstus (I113) 12
JlaGoparopHsie paboTs! (JIP) 16
KCP 5

Kypconast mpoekt pabota (KP) -

PacuetHo-rpaduueckas padora (PI'P) -

CamocrositenbHasi pabora (mpopaboTka U MOBTOPEHHE 118
JIEKIIMOHHOTO MaTepualla U Marepuana yueOHMKOB M y4eOHbIX
ocoOui, MOAroTOBKa K JIa0OpaTOpPHBIM M NPAKTHUYECKUM
3aHSATHUSIM, KOJUIOKBUYMaM, pyO€KHOMY KOHTPOJIIO U T.J.)

ITonroroBka u caada dK3aMeHa -

IloaroroBka u cgada 3adeTa 9

Bus nToroBoro KoHTpoJis (3a4eT, 3K3aMeH) 3a4eT C OLEHKON




ConeprxkaHue pas3zienoB U (JOpPMbI TEKYIIETO KOHTPOJIS

Ne HaunmenoBanue u copepxanue paszieia KosinuectBo yacos JIureparypa, Bunbl ”HTEpaKTUBHBIX
AynutopHas paboTa CPC o | pexomenyemas 00pa3oBarebHbBIX TEXHOJIOTUI
J |13 | JIP | KCP E CTyZIEHTaM
YHHUBepcallbHbIC MHUKpPOIpOLecCoprl. | 4 4 4 1 38 | 51 6.1.1, paboma 6 komaHnoe, obyyeHue Ha
1 CoBpeMeHHbIE TEHIECHIIUNA pa3BUTHS 6.2.1,6.2.2, OCHOBe ONnblma, N1eKYUus-8U3YaAIU3aAYUs
" | MUKPOKOHTPOJLIEPOB. 6.3.2,
6.5.1,6.5.2
CurHabHbIC MEKPOITIPOIIeCCOphl. Opranu3amus 8 4 4 2 40 | 58 6.1.1, paboma 6 Komanoe; 0byyeHue Ha
2. | obmena nHpopmalel B yrpaBIsromen 6.2.1,6.2.2, OCHOBe ONbIMA, 1eKYUsL-6U3YANU3AYUS
BBIYMCIIUTEIIBHON CUCTEME. 6.51,6.5.2
Mukpo2BM Arduino — Ha3HaueHHE, BO3MOKHOCTH 8 4 8 2 40 62 6.1.2, paboma 6 Komanoe; onepexicarouas
¥ npuHUUI padoTel. CTPYKTYpHAst OpraHu3anus 6.2.2, camocmosimensuas paboma;
3. | MuKpokoHTpomepa Atmega328, Kak spa 6.3.1,6.3.2, o0yueHue Ha OCHO8e OnvbIMa, J1eKYusi-
nardopus Arduino. Cpezictsa paspaboTii 6.5.1,6.5.2 8U3YATU3AYUSL, NPOOIEMHAS IeKYUs]
MIPOrPaAaMMHOTO 00ECTICUCHHS.

38.H$ITI/I$I, IMIPOBOAUMBIC B HHTepaKTHBHOﬁ (1)OpMe, cocrasisgior 30 % ot O6I_I_ICFO KOJIMYCCTBA AYyJUTOPHBIX YaCOB IO JUCIHUIIIINHEC.




JlaGopaTropHbie paboThI

Ne Ne Koun-Bo
JIP | pa3nmena HaumeHnoBanue nabopaTopHbIx padoT 4acoB

O3HakoMJieHUE € MHUKpPOIPOLIECCOPHOMH  cpenoit

1 1-3 ARDUINO. BelnonHeHNE MPOCTHIX MPOTPaMM. 4
2 1,2 CuuTtpiBaHue ¥ 00padOTKa aHAIOTOBBIX JTAHHBIX 4
3 1,2 [IporpammupoBanue TaiMepa MUKPOKOHTPOJLIEpA 4
4 1-3 VYupasnenue ycrpoiictBamMu BBoaa-BeiBoga ARDUINO 4

IpakTnyeckue 3ausaATHs (CEMUHAPHI)

Tema 1 O030p ¢upm-npousBoauTeeil MUKPONPOLECCOPHON TEXHMKHM ISl 3a4a4
yHpaBJIeHHUs U U3MEPeHUS.

Tema 2 O630p ¢upM-IIPpOM3BOIMTEIEH CHTHAJIBHBIX MHKPONpOIEccOpoB (Kpome
Analog Devices).

Tema 3 TumoBble cxeMbl M pelleHMsl 331a4 HA OCHOBe CHIHAJBHBIX
MMKPOIPOLIECCOPOB.

Tema 4 SI3pik mporpammupoBanusa ARDUINO.

Tema 5 ARDUINO- noakJ/irouenue u HACTpoiika.

Tema 6 becipoBogHbIe HHTEP(delichl Neperavyn JaHHbIX.

4. Y4eOHO-MeTOnMYECKOE 00ecedeHue CaMOCTOSITeIbHOI PadoThl CTYICHTOB

Tema 1 YHusepcaabHble MHKponpoueccopbl. CoBpeMeHHbIe TeHJACHIUH
Pa3BUTHS MUKPOKOHTPOJLIEPOB.

Bomnpocs! 111 caMoCTOATENBHOTO N3ydeHHsl (OATOTOBKA K 00CYXKJIEHHIO):

1. O3V, [13Y — na3HaueHue, XapaKTEpUCTUKU U QYHKIIMOHUPOBAHUE.

2. CoBpeMeHHbIe MUKPOKOHTpOJLIephl hupmbl Atmel — TeneHn pa3BuTus..

3. IlepcriekTUBHBIE THIBI MHKPOCXEM TMaMATH — TPHHOWAN JCUCTBUS U
XapaKTepUCTUKU

PacueTnple 3amanus (3a1a4m U 11p.):

1. PaccMmorpute mpumep NOAKIIOUEHHS K MHKPOIPOLECCOpY OJI0Ka BHEIIHETO
O3V.

2. PaccmoTpuTe mpumep MOAKIIOYEHHS K MHKPONpPOLECCOpY OJI0Ka BHEIIHETO
[13V.

Tema 2 CurHajibHble MHKponpoueccopbl. Opranusanusa oOMeHa
uH(popManuel B ynpaBsfolLeldl BbIYUCINTEIbHON cUCcTEMe.
Bormpocs! 111 caMOCTOATENBHOTO U3YYEHHUS:
1. AunbrepHartuBHBIE (YHKIMHM MOPTOB. THIIBI BBIXOJOB IOPTOB B Pa3HBIX
pexumax.  MyNbTUINIEKCHPOBAaHUE  BBIBOAOB.  AHAJOTOBBIE  BXOJBI.
BbricTponelicTBue U Harpy304Hasi CHOCOOHOCTb.



2. TlocnenoBarenbublii  mopt. MHTepdeiicel, ¢opMar nepemadyn JaHHBIX.
KonTposs yetHOCTH. CKOPOCTH IEpeadH.

Pacuernble 3ananusd (3agauu u 1p.):

1. HacrpouTs mnocnenoBaTenbHbI MOPT B peXUM IpueMa HHpopmanuu ¢
KOHTPOJIEM YETHOCTH.

2. OpraHus3oBaTb cXeMy HpeoOpa3oBaHMsl BCTPOCHHOIO IOCIIEI0BATEILHOIO

opTa MUKpPOKOHTpoIiepa B untepgeiic USB.

Tema 3 MukpodBM Arduino — Ha3Ha4YeHHe, BO3MOKHOCTH M TPHHIIUAI
padorbl. CTPpyKTypHasi OpraHu3anusi MHKPOKOHTpoJuiepa Atmega328, kak siapa
mwiargopmbl Arduino. Cpeacrsa pa3padoTKu MPOrpaMMHOI0 odecrevdeHnst.

Bormpocs! 1151 caMOCTOSITEIBHOTO U3Y4YEHHUS:

1. TaiimMepbI-CYETYNKHU — HA3HAUCHUE CTPYKTYpa QYHKIIMOHUpPOBaHUE/

2. Opraamzarus uaTEpdEiica mepudepuitHoro 000pyI0BaHHS.

PacuerHble 3aanus (3aa4u U 1p.):

1. OpranuzoBarp Ha TaiiMepe cxemy (pOpPMHUPOBAaHUS BPEMEHHBIX MHTEPBAJIOB C

(dbopMHUpOBaHUEM ITPEPBHIBAHUIM.
2. Opranm3oBarh HHTEp(ENC KIaBUATYyphl W3 4- KIABUII C (OPMHUPOBAHHEM
MpepbIBaHUM.

5. ®oH OLIEHOYHBIX CPECTB

OIIGHKa YPOBHA OCBOCHHA AJUCHUINIMHBI OCYHICCTBIIACTCA B BUAC TCKYIICTO H
IMPOMCIKYTOYHOI'O KOHTPOJIA YCIICBACMOCTH CTYACHTOB YHHBCPCHUTCTA, W Ha OCHOBC
KpUTCPUCB OLICHKU YPOBHA OCBOCHUA JUCHUITINHBI.

Kontpone mnpencrasnsger coOoil HaOop 3amaHuil M NOpoBOAUTCS B Gopme
KOHTPOJIbHBIX MEPONpPUATHI MO OLEHUBAHUIO (aKTUUECKUX PE3YJIbTaTOB OOyUYEHHUS
CTYIEHTOB U OCYIIECTBIIIETCS BEAYILIIUM MPENoaBaTeieM.

OObeKTaMM OLIEHUBaHMS BBICTYIIAIOT:

— yuebHas JUCHUIUIMHA (AKTUBHOCTh HA  3aHATHUSX, CBOEBPEMEHHOCTh
BBINIOJTHEHHSI PA3JIMYHBIX BHJIOB 3aJlaHUM, MOCEIAaeMOCTh BCEX BHJOB 3aHATUN 110
aTTeCTyeMOl TUCIMIIIIMHE U Ip.);

— CTeneHb YCBOCHUS TEOPETUUYECKUX 3HAHUM;

— YpOBEHb OBIJIAJICHUS MPAKTUYECKUMU YMEHHUSIMH M HaBbIKAMU 110 BCEM BHJIaM
yueOHOM paboThl;

— pe3yabTaThl CAMOCTOSTEILHON pabOTHI.

AKTHUBHOCTH 00yYaroIerocst Ha 3aHsATHAX OLIEHUBAETCS HA OCHOBE BBIMOJIHEHHBIX
pabot u 3ananuit, npeaycMorpeHHbIX @OC AMCIUITITUHBIL.

OueHuBaHue MPOBOAMUTCA MPEMOAABATENEM HE3aBUCHUMO OT HAJIW4YUs WIN
OTCYTCTBUSI OOyd4aromerocst (1o yBa)XHTEIbHOW WM HEYBAKUTEIHLHOW NPHYMHE) Ha
3aHATHA. OIlEHKa HOCUT KOMIUIEKCHBIM XapakTep M YYMTHIBAET JOCTHXKEHUS
00y4aromierocs 1o OCHOBHbIM KOMIIOHEHTaM Y4eOHOT0 Mpoliecca 3a TeKyIIHi Mepro.
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1 | YuuBepcanbHble MHUKPOIPOLIECCOPBHI. I1K-6 HauanbH | 3JIP,
CoBpeMeHHbIC TeHICHIIUH Pa3BUTHSA BII 3auem
MHUKPOKOHTPOJIIEPOB.

2 | CurHanbpHBIE MUKpOTIpOLIECCOPBI. OpraHu3anus 6a3oBblil | 3JIP,
oOMeHa HH(pOpMAIIHEH B YITPABIISAIOICH 3aqem
BBIYMCIIUTEIILHON CUCTEME.

3 | MukpodBM Arduino — Ha3HaueHwue, OaszoBniii | 3J/IP,
BO3MOYKHOCTH U IPUHLHUI paboThl. CTpyKTypHast sauem
opraHu3aiys MUKpOKOHTposuiepa Atmega328,

Kak sirpa miargopmbr Arduino. Cpeacrsa
pa3pabOTKU MPOrpaMMHOTO 00ECIIeYeHUSI.

HpI/I peaimn3aiuu JUCHUIINIMHBI HCIOJB3YCETCA 6aHHLHO-p€ﬁTHHFOBaﬂ OLICHKa
OCBOCHHA KOMHCTCHHHﬁ.

Bunel yue6Hoi bain 3a koHKpeTHOE Yucno bael
AEATEINbHOCTH 3a/1aHKe sananmii | Mun. | Maxc.
Pasnen 1 YauBepcanbHbie MUKpoIporeccopsl. COBpeMEHHbIC TSHICHIIMH Pa3BUTHSI
MHKPOKOHTPOJUIEPOB. .
Texymuit KOHTPOITb 0 20
1. AyauropHas pabota 10 1 0 12
2. Onenka CPC 6 1 0 8

Paznen 2 CurnansHble Mukponporneccopsl. Opranuzanus ooMeHa nHpopmaleil B
YIPAaBISIOUIEN BBIYMCIUTENBHON CUCTEME.

Texymuii KOHTPOJIb 0 20
1. AynutopHas pabora 10 1 0 12
2. Onenka CPC 6 1 0 8

Pasznen 3 MukpoDBM Arduino — HazHadeHHE, BO3MOXXHOCTH M MTPUHIIHIT PAOOTHI.
CtpykTypHas opraHu3aiysi MUKpoKOHTposuiepa Atmega328, kak siipa rmiathopMbl
Arduino. Cpeacrsa pa3pabOTKH MPOrPAMMHOTO 00€CIICUCHHS.

Texkymui KOHTPOJIb 0 20
1. AynutopHas pabora 10 1 0 12
2. Onenka CPC 6 1 0 8
[ToompurenbHble OaITBI* 0 5
WITOrOBBIit KOHTPOIB** | | [0 100

Bonpocut k 3auemy ¢ oyenkoii npusedenst 6 pabouei npoecpamme



Kpurepun oueHKH 321U THI JJA00PATOPHOIl PadOTHI:
- OIICHKa 5 0aJUIOB MAaKCHUMYM 10 OAJUTbHO-PEUTUHTOBON CHCTEME BBICTABIISETCS
CTYIEHTY, €CIIU:
® CTYACHT OTBETHJI HA 33/IaHHBIN KOHTPOJIBHEIN Bompoc (3 Oaia
MaKCUMYyM);
e oT4eT 0OpMIIEH B COOTBETCTBHUH C MPEIbABIIEMBIMU TPEOOBaHUAMHU (2
Oajia MaKCUMYM ),

- orenka 0 6ayuIoB MO 6AUIEHO-PEUTUHIOBOM CHCTEME BBICTABIISIETCS CTYACHTY,

€CJIM OTCYTCTBYIOT HEOOXOAMMBIE JIEMEHTHI OTYETa, aBTOP HE OPUEHTUPYETCS B

paboTe 1 He OTBEUAET Ha BOIIPOCHI IO HEM.
Kputepun ouenxn 3AYETA C OIIEHKOM:

Komnemenyus ITK-6 «omnuuno» (35 6annoe 3a 3auem maxcumym no 6anipHo-
Pelimunz080il cucmeme) - BBHICTABISAETCS CTYAEHTY IIOKa3aBIIEMYy BCECTOPOHHHUE,
CHCTEMaTU3UPOBAaHHbBIE, TIIYOOKHE 3HAHUS Y4eOHOW MHKPONPOIECCOPHOW TEXHUKH U
YMEHHUE YBEPEHHO NPHUMEHATHh MX Ha MPAaKTHKE MPH PEIICHUU KOHKPETHBIX 3aJad IIo
CO3/IaHUIO CTPYKTYpP MHKpPOIPOLECCOPHBIX CHCTEM, M (POPMYIUPOBKE TEXHUYECKUX
3a/laHui, CBOOOTHOE U MPaBUIbHOE 000CHOBAHKE MPUHSATHIX PELUICHUHN U pa3paboTaHHBIX
QJITOPUTMOB; OTBET Ha 3a4€Te€ XapaKTepU3yeTCs HAyYHOW TEPMUHOJIOTUEH, YETKOCTBIO,
JIOTUYHOCTHIO0, YMEHUEM CaMOCTOSITENIbHO MBICIIUTD U I€TIaTh BHIBOJIBI.

Komnemenyus IIK-6 «xopowo» (17 6annos 3a 3auem maxkcumym no 0anibHO-
Pelimunz0680il cucmeme) - BBICTABICTCS CTYACHTY €CIM OH TBEPAO 3HAeT Marepua,
IrPaMOTHO M TO CYLIECTBY HM3JIaraeT €ro, yMeeT NPUMEHSATh MOJIy4YEHHbIE 3HAHUS Ha
IIPAKTHKE, HO JIOIYCKAeT B OTBETE WM B PELIEHUH 3a1a49 HEKOTOPHIE HETOYHOCTH.

Komnemenyus ITK-6 «yooenemeopumenvrno» (10 6annos 3a 3auem maxcumym no
O0annvbHO-pellmunz060il  cucmeme) -  BBICTABISIETCA  CTYAEHTY  IOKa3aBIIEMY
(dbparMeHTapHbBIN, pPAa3pO3HEHHBIM XapakTep 3HAHUM, HEIOCTaTOYHO TPABHIbHBIC
(bopMyTUpPOBKH 0a30BbIX MOHATHM, HapylIEHHsl JOTHYECKOW MOCIEeI0BAaTEIbHOCTH B
M3JI0KEHUH TIPOrpaMMHOTO MaTepuasa, HO MPU 3TOM OH BJaJIeeT OCHOBHBIMHU pa3/iesiaMu
y4eOHO MporpaMmsbl, HEOOXOIUMBIMU ISl JaJIbHEHIIEro 0OyueHUsl 1 MOXKET IPUMEHSTh
MOJTy4Y€HHBIE 3HAHUS 110 00pasily B CTaHIaPTHOM CUTYallUH.

Komnemenyusn IIK-6 «neyoosenemeopumensno» (0 6annoe 3a 3auem no
0anivbHO-pellmun2060il cucmeme) - BBICTABISETCS CTYIEHTY, KOTOpPBIH HE 3HaeT
OonblIeld 4YacTM OCHOBHOTO  COJEp)KAaHUs Yy4eOHOHM MporpamMmbl  JUCHMILUIMHBI
«OpHokpuctambHple MHUKpOOBM B Meaunmue», Jomyckaer TrpyOble OIIMOKH B
(GOpMyTUpPOBKaX OCHOBHBIX IOHATUH MMKPONPOLECCOPHOM TEXHUKM U HE yMeeT
WCIIONIb30BaTh MOJMYyYEHHBbIE 3HAHUS MPU PEHICHUH THUIOBBIX MPAKTHUECKUX 3a7ad U
MIOCTPOEHUH AJITOPUTMOB.

6. Y4yeOHO-MeTOoAM4Yeckoe M MH(POPMALMOHHOE OOecnedeHre IMCHUIIIHHBI
(MomyJist)

6.1 OcHoBHas UTEpaTypa

6.1.1 I'yces, B.I. DnekTpoHUKa U MHUKPOIIPOIIECCOPHAS TEXHHUKA: [y9eOHHMK ISt
CTYACHTOB BBICHIMX Y4EOHBIX 3aBeJCHUH, 00Y4arONIMXCs MO HANpaBIEHHIO MOJATOTOBKH
OakanaBpoB U MaructpoB "buomemunuHckas uWHXeHepus" U IO HalpaBICHUIO



MOJTOTOBKH TUTUIOMHUPOBAHHBIX CrienuanucToB '"buomennnmackas texHuka']/ B.T.
I'yces, FO.M. I'yceB.— U31. 5-¢, crep. — Mocksa: Bricmias mikomna, 2008 .— 796 c.

6.1.2. Pepuu O.B. Ilpaktuueckoe MnporpaMMHpOBAaHHUE MHKPOKOHTPOJIICPOB
Atmel AVR na s3p1ke accembOnepa / FO.B. Pesuu- CI16: BXB-Iletepoypr, 2008 .- 384 c.

6.2 JlonotHuTeEIBLHAS IUTEPATypa

6.2.1 Penpkun, ILII. 32/16 OutHble MukpokoHTpoiiepsl ARM7 cemeiicTBa
AT91SAM7 ¢upmbr Atmel. PykoBoactBo monb3oBarens: / Pegpkun ILIT. — Mocksa:
JIMK TIIpecc, 2010.- URL:http://e.lanbook.com/books/element.php?pll id=61031

6.2.2 I'mapmreiin, M.A. MukpokoHTpoiuiepsl cMemanHoro curaana C8051Fxxx
¢upmer  Silicon Laboratories u ux mnpumMeHeHue. PykoBoacTBO monb3oBarens: /
[manurreitn M.A. - Mockaa: JAMK [Ipecc, 2010-
<URL:http://e.lanbook.com/books/element.php?pll_id=55831>.

6.2.3 Cnepanckuii, B.C. CurHaibHbIe MUKPONPOIIECCOPHI M UX IPUMEHEHHE B
CUCTeMax TEIEeKOMMYHHKAIIMI M JIIEKTPOHUKH: [ydeOHOoe mocoOue A CTYIEHTOB
BBICIIMX Yy4YeOHBIX 3aBEICHUH, OOyJaloImUXCs IO CHenUanbHOCTSIM: "PammnocBsss,
panuoBemnianre u TenepuacHue"; "CpeacTBa CBA3W € TOJIBMXKHBIMU OOBbeKTamu',
"MHorokaHanpHbIe TeleKoMyHUKauoHHble cucteMbl'"| /B.C. Cnepanckuil.— Mocksa :
lopsiuas nmunus-Tenexom, 2008 .— 168 c.

6.2.4 Muxymus, A. B. LludpoBsie ycTpoiicTBa 1 MHKpPOIPOLIECCOPHI : [yueOHOE
nmocoOue sl CTYICHTOB BBICIINX Y4€OHBIX 3aBEJCHHM, 00y4aroUIMXcsi M0 HAIPaBICHUIO
MOATOTOBKH JAMIUIOMUPOBaHHBIX crierranictoB 210400 (654400) - TenekoMMyHUKAIHH |
/A.B. MukymnH, A.M. Caxues, B.M. Cenquaun .— Cankr-IletepOypr : BXB-IletepOypr,
2010 — 818 c.

6.3. UnrepHer-pecypchbl (JIEKTPOHHbIE Y4eOHO-METOAMYECKHE W3IAHMS,
JIMICH3HMOHHOE MPOrpaMMHOe o0ecnedeHue)

6.3.1 Nudopmanmonnas crpaBouHas cucrema: AmnmaparHas miardopma Arduino
Http://Arduino.ru (cBoGomHbII GeCCPOUHBI OTKPBITHIA OCTYI).

6.3.2 Mukpokoutposiepsr Atmel: Http://atmel.ru (cBoOomHBIH OeccpoOUHbIi
OTKPBITBIN TOCTYII).

6.3.3 Kaxprii oOydaromuiicsi (MarucTpaHT) B TE€YEHUE BCETO MEPHOAa O0ydeHUs
o0ecrieyeH MHANBUAYAIbHBIM HEOTPAaHHMYECHHBIM JIOCTYIIOM K CIEAYIOIIUM 3JIEKTPOHHO-
oubmmoreunsiM cucremMam (DBC  «Jlanwsy» http://e.lanbook.com/, DBC Accouunaruu
«OnekTpoHHOe oOpasoBanue PecmyOonuku bamkoprocran» http://e-library.ufa-rb.ru,
Koncopriym aspokocMudeckux By30B Poccum http://elsau.ru/, DmexTpoHHas KOJUIEKITUS
00pa30BaTeNbHBIX pecypcoB YIATY http://www.library.ugatu.ac.ru/cgi-
bin/zgate.exe?Init+ugatu-fulltxt.xml,simple-fulltxt.xsl+rus), comepskamum Bce u3TaHUs
OCHOBHOW JIUTEPaTyphl, NEPEUHCICHHBIC B Pa00YMX MpOrpaMMax JTUCHUIUIUH (MOIYyJeH),
npaktuk, HUP copmupoBaHHBIM Ha OCHOBAHMU MPSMBIX JTOTOBOPHBIX OTHOILIEHUH C
npaBoo0IIaIaTeI s IMH.

DNEeKTPOHHO-OMONMOTEYHAsl ~CHCTeMa W OJIEKTPOHHAs  WH(OPMAIMOHHO-

oOpa3oBarenbHas cpega 00eCeYrBaOT BO3MOXXHOCTh MHAMBUIYAJILHOTO JOCTYTA JUIs
Ka)X710ro o0yJaronierocsi u3 Jiro0oil TOUkH, B KOTOPOM MMeeTcs TOCTyN K ceTH MHTepHer,

KaK Ha TEPPUTOPUM YHUBEPCUTETA, TaKk W BHE ee. OOyuaromuMcs oOecreueH TOCTYyI K
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OJICKTPOHHBIM pECypCaM U I/IH(i)OpMaI_[I/IOHHBIM CIIpaBOYHbBIM CHUCTEMaM, IIEPCUUCICHHBIM

B TaOnuite 6.3.

Tabmura 6.3.

Ne | HamMeHnoBaHHe pecypca O6nem orma Hocrym PexBHU3HUTHI JOTOBOPOB
JNMEKTPOHHBIX C IPaBOOOIAAATETSIMU
pecypcoB

1. | DnekrpoHHas 6a3a AuccepTaIyi 836206 Hocryn Jorosop Ne1330/0208-14
PI'b c koMmploTepoB | ot 02.12.2014

YHUTAIIBHBIX 3aJI0B
OHOTHUOTEKH,
TO/IKITFOYEHHBIX K
pecypcy

2. | Hayunas snexTpoHHas 8384 xypHana [To cetu YI'ATY mnocne | OOO «HAYUHAA
oudmmoreka (eLIBRARY)* peructparmn B Ob ma | DJIEKTPOHHASA
http://elibrary.ru/ mwromanke owuomuorexu | BUBJIMOTEKA». Ne 07-

YIATY 06/06 ot 18.05.2006

3. | Hay4nble mOTHOTEKCTOBEIC 4875 Io cetn YTATY JlocTyTt OTKPHIT 1O
JKYpHAJIBI M31aTeIbcTBa Springer™ rpanty POOU
http://www.springerlink.com

4. | Hay4HpIe TOTHOTEKCTOBEIE 978 Io cetn YTATY JHor. cormamrenne Nel3
XKypHaJbl u3narenscrea Taylor& TF x JIA Ne76-PH 2011
Francis Group* ot 01.09.2011
http://www.tandfonline.com/

5. | Hay4Hble MOJHOTEKCTOBEIE 650 ITo cetn YITATY Jom. cormamenne Nel3
JKypHaJIBl U3JaTeNIbCTBa Sage Sage x JIJ] Ne76-PH 2011
Publications* ot 01.09.2011

6. | Hayunsie MOJTHOTEKCTOBEIE 263 ITo cetn YITATY Hom. cormamenne Nel3
KypHanel wu3narensctea Oxford OUP k JIJI Ne76-PH 2011
University Press* or 01.09.2011
http://www.oxfordjournals.org/

7. | Hayunsrit MOJIHOTEKCTOBBIN 1 ITo cetu YTATY Hon. comnamenune Nel3
XKypHan Science SCI x JIJ Ne76-PH 2011
http://www.sciencemag.org or 01.09.2011

8. | Hayunsrit MIOJIHOTEKCTOBBIN 1 ITo cetu YTATY Hon. comnamenune Nel3
xypHan Nature kommanuu Nature Ng x JI Ne76-PH 2011
Publishing Group* ot 01.09.2011
http://www.nature.com/

9. | Ba3a manneix GreenFile kommanuu 5800 xypHanoB ITo cetn YTATY Hoctyn MPe0CTaBIIEH
EBSCO* KOMIIaHHEH EBSCO
http://www.greeninfoonline.com POCCHICKUM

OpraHu3aIusIM-
y4acTHHKaM
xoHcopmyma HIMKOH
(B8 Tom uucne YIATY -
6e3 TIOAITUCAHUS
JMLIEH3UOHHOTO
JIOTOBOPA)

10| HayuHble MOJTHOTEKCTOBBIE 22 xypHana, ITo cetn YTATY Hon. cormamenne Ne 13
pecypcebt Optical Society of MaTepuaibl OSA x JIJ Ne76-PH 2011
America* KOH(epeHLuit or 01.09.2011

http://www.opticsinfobase.org/



http://elibrary.ru/
http://www.springerlink.com/
http://www.tandfonline.com/
http://www.oxfordjournals.org/
http://www.sciencemag.org/
http://www.nature.com/
http://www.greeninfoonline.com/
http://www.opticsinfobase.org/

11| ApXuWB HayIHBIX TOJTHOTEKCTOBBIX 2361 Io cetn YTATY Hocrym npenocTapieH
KYPHAIJIOB 3apyOSIKHBIX poccuiickum
U3IaTeNbCTB*- OpraHu3aLUsIM-
Annual Reviews (1936-2006) YYaCTHHKAM
Cambridge University Press xoHcopuryma HOMKOH
(1796-2011) (B Tom yncne YITATY -
uudposoii apxus xypHaia Nature 0e3 moanucaHus
(1869- 2011) JMLIEH3HOHHOTO
Oxford University Press (c 1 JIOrOBOpa)
BbImycka — 1995)
SAGE Publications (1800-1998)
IupOBOH apXHB KypHaIa
Science (1880 -1996)
Taylor & Francis (c 1 eimycka -
1997)
Wucturyt dpusuku
Benmuko6puranuu The Institute of
Physics (1874-2000)
12| Ananutuyeckas u nurarHas 6a3a | VHOekcupyeT cBbIIE ITo cetn YITATY Jorosop
nanaeix Web of Science* 12 000 xypHaoB Nel1.G34.31.0042  mus
http://webofknowledge.com obecrniedeHust
JeITEILHOCTH
nabopatopun
«I’pynmnoBoit aHaIu3
MaTeMaTHYeCKUX
MOJIeJIel eCTeCTBO3HAHMS,
TEXHUKH ¥ TEXHOJIOTHIA»
13| PedeparuBras u Wunpexcupyer 21000 o cetn YTATY Horosop
HayKoMeTpHuecKas 0a3a TaHHBIX HalMEHOBaHUI Nel1.G34.31.0042  mna

Scopus*

Hay4HbIX KypHaJOB

obecriedeHus
JeSITeTbHOCTH
nabopaTtopuu
«I'pynmnosoii
MaTCMaTH4YCCKHUX
MoJIesiel eCTeCTBO3HAHUS,
TEXHHUKU ¥ TEXHOJIOTHI»

aHaJinu3

6.4 MeToauyeckue yKazaHusl K NPAKTHYECKUM 3aHATHAM
6.4.1lemun A.}O. Mertoauueckue yka3aHUs K IPAKTUYECKUM 3aHATUSAM II0

TUCHUIUIMHAM «BCTpOeHHbIE MUKPOKOHTPOJIJIEPHI B MEIUIMHCKOW ammaparype» u
«OnHokpucranbHpile  MUkpoOBM B wmemummue» [[emumn  A1O.;  Ydumckuii
rOCyIapCTBEHHBIH aBHMAIMOHHBIM TexHuueckuilt yHuBepcuter (YIATY), Kadenpa
SNMEKTPOHUKH M OHMOMEIMIMHCKUX TexHonoruh.— VYda: VYIATY, 2016.— 10 c.
(kadbempanbHOE U3TAHHE).

6.5. Meroguyeckue yKazaHus K JIa0OpPaTOPHBIM 3aHATHAM

6.5.1 Jlemun A.}O. MukponpoueccopHas riardopma Arduino: mabopaTopHbIii
MPaKTUKYM MO0 JUCHUIUIMHAM «BCTpoeHHbIE MUKPOKOHTPOJJIEPHI B MEIUIIUHCKON
armmaparype» u «OmgHOokpucTanbHble MUKpOoOBM B wmemunmue» / Jemumn A.1O.;
YuMmcknii rocynapcTBEHHBIM aBUAIMOHHBIM TexHuueckuidl yHuBepcuter (YTATY),


http://www.webofknowledge.com/

Kadenpa snexrponuku u OnoMenuuHCKUX TexHonoruit.— Yoa: YIATY, 2016 — 48 c.
(kadempabHOE U3TAHKE).

6.6 Meronnueckue yKa3aHMsi K KYPCOBOMY IPOEKTHPOBAHMIO W JPYrUM
BH/IAM CAMOCTOSITE/ILHOI padoThI

Kypcosoe npoexmuposanue ne npedycmompeHo.

7. O0pa3oBarTe/ibHbIE TEXHOJIOTHH

Ne HanmenoBanue JocTty1, koiMuecTBo PexBU3UTHI 1OrOBOPOB
OJTHOBPEMEHHBIX c

110JIb30BaTeNei IpaBo00JIaIaTEISIMH

Pecypca

1 | CIIC «Koucynemanumlluiocy | Ilo  cemu YIATY, 6e3 | Hozoeop 1392/0403-14

02PaAHUYEHUS om 10.12.14
[IporpamMmMHOro npogykra
1 | Kaspersky Endpoint | 500 xomnviomepos Jluyensus 13C8-
Security ozs 6usneca 140128-132040

8. Meronnueckne yka3aHus M0 OCBOEHUIO TUCHUILINHBI

OCHOBHOH LIENBIO NIPU M3YYEHUM IUCLUIUIMHBI ABJIETCS CTPEMIICHHE ITOKA3aTh
oOnactu mpuMeHeHHus U (opMmHpoBaHHE Yy OyAYHIMX CHEHUAINCTOB TEOPETUUYECKUX
3HAHUA ¥ TPaKTUYECKHMX HABBIKOB 110 MCMONb30BaHUIO coBpeMeHHblx MIIC u
MIPOrPaMMHBIX CPEJCTB JUIsl PEIIEHUs IUPOKOTO CHEKTpa 3aad B pa3IMYHbIX 00JACTIX,
a MUMEHHO: O3HAKOMHTb CTYJIEHTOB C OCHOBAMH TE€OPHUU MHUKPOIIPOLIECCOPHBIX CUCTEM;
NPUBUTh HABBIKM TMPOEKTHpOBaHUS pa3HooOpazHbix MIIC B cooTBeTcTBHM €
TEXHUYECKHUM 33JJaHUEM; U3JI0KUTh OCHOBHBIE MpUHIMIBLI opranu3zaunn MIIC u cucrem
Ha UX OCHOBE.

OCHOBHBIMU 3aJjauaMi U3Y4YE€HHs TUCUHUIUIMHBI «OHOKpHCTaIbHbIE MUKpOOBM
B MEIMIIVHE) SIBIISIFOTCS:

—  u3ydeHue 0a30BbIX APXUTEKTYP MUKPOMIPOIIECCOPOB U MUKPOKOHTPOJLIEPOB;

— 3HaKOMCTBO ¢ npuHuunamu opranuzanuu MIIC, cucreMHbiMu UHTEpdeiicaMu U
uHTep(deiicaMy BHEITHUX YCTPOUCTB;

— npuobpeTeHHe NMpaKTUYeCKUX HaBBIKOB MpoektupoBanus MIIC ans ynpaBneHus
00BEKTaMH, MHOTOITPOLIECCOPHBIX CUCTEM, TPOMBINLIEHHBIX MIaTgopm MIIC.
Jnst 3hdEeKTHBHOTO  HW3YyYEeHHs]  TEOPETUYECKOW  YacTh  JIUCHUTUIAHBI

«OpnHoKpHCcTanbHbIe MUKpOOBM B MenuiuHe» He00X0UMO:

—  TNOCTPOUTH paboTy IO OCBOCHHUIO AUCLUUIUIMHBI B TIOPSIIKE, OTBEYAIOLIIM
M3YYEHHIO OCHOBHBIX 3TaIlOB, COTJIACHO MPUBEIEHHBIM TEMaM JIEKIIMOHHOTO
MaTepuana;

—  CHCTEMAaTH4eCKH MPOBEPSTH CBOM 3HAHUSA 110 KOHTPOJIBHBIM BOIIpOCaM;

—  YCBOUTbH COJEPKAHHUE KIIFOUEBbIX TOHATHIH;




—  aKTUBHO paboOTaTh C OCHOBHOU W JIOTIOJHUTEIHHOU TUTEPATYPOU T10
COOTBETCTBYIOLIMM TEMaM.
Hius  >ddekTuBHOrO  W3yYeHUs  NPAKTHYECKOH  YacTH  JTUCIUTUTHHBI
«OnHoKpucTanbHbie MUKPOOBM B MeauInHe» HaACTOSITEIbHO PEKOMEHTYETCS:
—  CHCTEMAaTHUYECKH BBIINOIHATH TOATOTOBKY K JIEKIMOHHBIM 3aHATHSIM 10
MIPEAJIOKEHHBIM IIPENOAaBaTEIIEM TEMAM;
—  CBOEBPEMEHHO BBIMIOJHSATH J1a00paTOPHBIE PAOOTHI.
8.1. Metoauyeckne yKazaHusl CTyA€HTAM 110 U3YYE€HHUIO TEOPETHYECKOr0 MaTepHaJia

AUCHHUIIIMHBI

Craparbcs u30eratb HEOOOCHOBAHHBIX TPOIYCKOB AyAMTOPHBIX 3aHATHH. YUYUTHCA
IIPEOJI0JIEBATh CAMBbIi BEICOKUI YPOBEHb HEIIOHUMaHUs Marepuaia («BcE HEIIOHATHOY).

[Ipu pa3bope mpuMepoB B ayAMTOPUHU WM TNPHU BBHIIOJHEHUU IOMAITHHUX 3aJaHHUN
11eJ1IeCO00pa3HO KaXJbld IIar OOOCHOBBIBaTb TEMU MM HHBIMH TEOPETUYECKUMHU
MIOJIOKEHUSIMU.

[Ipu n3yueHnH TeopeTUYECKOro MaTepHasa He 3a/lepKUBaTh BHUMAHUE HAa TPYAHBIX U
HEMOHSTHBIX MECTaX, CMEJIO UX MPOITYCKaTh U JIBUraThCs Jajbllie, a 3aTEM BO3BPAILAThCs
K TOMY, 4TO ObUIO MPOIYILIEHO (YacTo MOCIEAYIOIIee NPOSICHAET MPeIblIylIee).

C mnepBBIX CTYIEHYECKHX JIHEH KOHCTPYHUpPOBaTb COOCTBEHHBIH CTWJIb IOHMMAaHUS
CYTH M3y4aeMOro MaTepuaia.

HavanpHoe o3HakomiieHHE C TIPOOJIEMOIl OCYIECTBUTH 10 ucToyHukam [6.3.1,6.3.2].
Tam ’xe O3HAKOMHUTbCA C HMEIOIIMMUCS TUIOBBIMM pELICHUAMU Ha 0a3e JaHHOU
MUKPOIPOIIECCOPHON TUIaTPOPMEL.

ITpoMeKyTOUHBII KOHTPOJb TMO3BOJIAET OLEHUTh 3HAHUS CTyIEHTa MO OaJuIbHO-
peiiTuHroBoi cucreme (MakcumanbHblil pedTHHr 100 Gamno). Iy momyuyeHus 3adera
HE0OX0IMM MMHUMYM 0asuioB — 68.

JlonoiHUTeIbHO  Oaibl  MOXKHO — IOJYYUTh 3@ TBOPUECKHE  YCHEXH H
VH/IMBUYaJIbHBIA MOIXOJ MPU BBINOIHEHUU J1a00OpaTOpHBIX paboT. bamiel MOryT OBITH
CHSITHI 3a MIPOITYCKU 3aHATUHN 0€3 yBaXKUTEIbHOU MPUUNHBI.

B yueOHO-METOAMYECKOM KOMIUIEKCE NpUBEAEHBl 00pa3lbl KOHTPOIMPYIOLIHX
MaTepuanoB JUIsl OLEHKM 3HaHWM CTYIEHTOB, KOTOpBIE COJEp’KaT  BOIPOCHI
TEOPETUYECKOTO M IPAKTHUYECKOIO XapakTepa. Bompocsl TEOpeTM4ecKoro Xapakrepa
MOTYT OBITH JTM00 B opME TECTOB, JINOO B (hOpME MUCHMEHHBIX 3a/1aHUH.

Hcnonp3yeMmble METOABI NPENONABAaHUSA: JIEKIMOHHBIE 3aHATHS C MCIOJIB30BAaHUEM
MpoeKTopa, BbIxoJ B MHTepHeT Mg moucka MHGOpMalMM, MOATOTOBKAa JOKJIaaa Hu
HaIMCcaHUE TE3UCOB JIOKJIAJa, IOATOTOBKA MIPE3EHTALMM /711 BBICTYIUIEHUS C AOKJIAIOM,
WHIUBUAYaJIbHbBIE U TPYNIIOBbIE 33JaHUsI IPU MPOBEIEHUU MPAKTUYECKUX PadoT.

B npornecce npoBeneHus 3aHATHI UCHONB3YIOTCS aKTUBHBIE METOJbI O0y4YeHHUS,

KOTOPBIE MOAPA3YMEBAIOT MEPUOJNUECKOE IPOBEACHUE KOHCYIIBTAINI, AKTUBHOE Yy4acTHE

CTYACHTOB B y4€OHOM IPOIIECCE B XO/I€ BHITIOIHEHUS MPAKTHUECKUX padoT, MILTFOCTpAIHs

M3y4aeMOro TEOPETUYECKOTO MaTepuana NPaKTUYECKUMHU 3aJadaMd U I[pUMEpaMy,

KOTOPBIE BBIJAIOTCS KXKIOMY CTYJAEHTY Ha 3aHATHH B Ka4ECTBE pa3JaTOYHOr0 MaTepuIa.
8.2. MeToanyeckHe yKa3aHHs 10 BHINOJTHEHHIO JIAa00PaTOPHBIX padoT.
JlaGoparopHble pabOTHI BHITOIHSIOTCS MO O0IIEMY paclyuCaHUIo.



K BeImonHeHHI0 1a00paTopHON pabOTHI JIOMYCKAIOTCS CTYACHTHI, MOJYYHBIINE
MHCTPYKTaX IO TEXHUKE OE30MacCHOCTH, OT IpEenoAaBaTess, BEAYLIETro JiabopaTropHbIe
paboThI U pacnucaBIIMECs B OJIaHKE TEXHUKU O€30MaCHOCTH.

K  BbemmonHenuto  nabopatopHo  pabOThl  JOMYCKAKOTCA  CTYIEHTHI,
O3HAKOMUBIINECS 3a0IarOBPEMEHHO C €€ CO/ep’KaHHeM, M3yYUBIINE COOTBETCTBYIOIIHE
pas3zensl TEOPEeTUYECKOTO Kypca, YSACHHBIIME cebe CyIHOCTh M Ienb paboTsl. [lpu
BBIIOJIHEHUH Pa0OT CTYACHTHI JOJDKHBI NPUOOpPECTH YMEHHSI W YIIIYyOUTh 3HAHHS IO
mucuuruie «OHOKpUcTanbHbie MUKpOOBM B Meauiuue».

Otuer o pabore ¢ BeiBogaMu opopMIISIeTCS OMH Ha Opuraay u3 2-3 4enoBek, HO
KaXAbIH CTYIEHT JOJDKEH IIPOJEMOHCTPUPOBAaTh CAaMOCTOSITENbHYIO paboTy mpu
BBITIIOJTHEHHUH 3a/1au.

Otuer no BeINOIHEHHON pabote odopmisercs B coorBercTBUU ¢ CTO YIATYV.
TurynbpHbIl JMCT oOT4eTa 3amosiHAercs Ha @opmare A4. Crenyrolmue CTPaHULBI
3aMOJHSIOTCA JTaHHBIMU HaOMIOACHUH ¢ paboynMMM cXxeMaMH M TaOiIuiamu B TMOPSAKE
BBITIOJTHEHHSI paOOTBI, COTTIACHO OIMMCAHUIO JTAOOPATOPHOU PabOTHI.

Bce 3amnmcu B ordyere JODKHBI OBITH CHAENAHbl YEPHUJIAMH. OJIEMEHTHI
rpadUyecKux cXeM M rpadUKH JIOJKHBI BBINOJHATHCS KAapaHAALIOM C MPUMEHEHUEM
YEpTE)KHBIX MHCTPYMEHTOB M C YYETOM YCIOBHBIX OOO3HAYE€HHUH MPEIIUCAHHBIX
cTanmapramu. 3a oOpasenr oQopMmIIeHUS PEKOMEHIyeTcs Oparh TpaduKd W CXEMBI
METOIMYECKUX YKa3aHUM.

Cnucku nuTeparypbl B KOHIIE ONMMCAHHUS KaXI0M jgaboparopHoi pabOTHl WU
MIPUJIOKEHUS COJEPIKAT, KaK MPaBUIIO, IEPBOMCTOUHUKH, OOpalleHHe K KOTOPbIM yIITyOUT
3HaHHA B M3y4yaeMOM BoIlpoce. B 1e10M OT4eT AOJKEH colep)kaTh KpaTKOe ONKCaHue
MopsiZIka BBIMOMHEHUs paboThl. OT4UeT MO BBHIMOJHEHHOW paboTe MOMKEH OBITh B
00s3aTeIbHOM TOpSJKE MPEICTaBJIECH MpenojaBareiio Iepe]l HadajJoM OuYepeHOTOo
3aHATHS. B MpOTUBHOM cllydae CTYIEHThI HE JOMYCKAIOTCs K 3aHATUAM. JlabopaTopHbie
paboThl 3alMINAIOTCA B MOPSAKE OYEPETHOCTH, YCTAHOBJIEHHOM MPEroaaBaTesIeM.
CryneHT npu 3ToM 00s3aH 3HaTh OCHOBHBIE TEOPETHUECKHE CBEICHUS 10 JaHHOW pabdoTe,
METOAMKY UCCIIEJOBAHUS U YMETh aHAJIU3UPOBATh MOJIyYE€HHBIE 3aBUCUMOCTH.

Paboras B 1abopaTopuu, CTYIEHTHI JOJKHBI IOJIb30BaThCS TOIBKO TEMHU
npudopaMu, KOTOpbIE HAXOATCS Ha UX pabouynx MecTtax. Mcnonap3oBaHue Ipyrux
puOopoB 6€3 pa3perieHus MpenoaaBarTess 3anperieHo.

CxeMmbl BKITIOYAIOT 10J1 HAPSKEHUE TOJIBKO € pa3pelleHus MpernogaBaress u
JIUIIb TTOCJIE MPEeIYNPEekACHUS BCEX CTYACHTOB, padoTaloUX Ha JaHHOM pabodyeM
MecTe.

Bo Bpemst paboThI 3amperiaercs:

a) MPOU3BOJUTH NMEPEKITIOUEHUS B paboueil cxeme, HaxoasIecs Mo
HaNpsHKEHUEM;

0) mpuKacarbcs K HEU30JIMPOBAHHBIM TOKOBEIYIIIUM YaCTSIM YCTaHOBKH;



B) BKJIIOYATh pa0OYyI0 CXEMY MOCTIe KaKUX-TM00 U3MEHEHUI COSAMHCHU B HEl
JI0 TIPOBEPKH TPEToaBaTesIeM;

T') OCTaBJISITh O0€3 HAOIIONCHHUS CXEeMY, HAXOSIIIYIOCS MOl HaOII0IeHUEM;

Bo Bcex ciydasix oOHapyXEeHHUsI HEHCITPABHOCTEH 000PYI0BaHUS, U3MEPUTEIBHBIX
YCTPOMCTB, MTPOBOJOB HEOOXOIUMO HEMEUICHHO CTABUTh B U3BECTHOCTH MPEIIOAaBaTEIIs.

[pu cOopke-pa3bopKe arperaToB HeNlb3sl JONYCKATh MAJCHUS UX CO CTOJA CTCH/A.

Bornee mogpoOHO BOIPOCKH! TEXHUKK 0€30MaCHOCTH B Jlaboparopusx Kadeapb

H3JI0KCHEI B CIICHUAJIBHBIX HHCTPYKIUAX, pa3MCIIACMbIX Ha CTCHAAX.

9 . MarepuajibHO-TeXHMYECKOe oOecnedeHne 1 CIUNINHbI

JlaboparopHas padota Ne

ObopynoBanue

O3HakoMJIeHUE c
MHKPOIPOLIECCOPHOM
cpenoi ARDUINO.
Beinonuenue IIPOCTBIX
MpOrpamm.

Jlaboparopusriii crern «KARDUINO» —
KoMMyTarrioHHas 3alTuTHAS armaparypa,
KOMILUICKT MpoBo10B. Jlaboparopust 4-324.

CuutbiBanue u 00paboTKa
AHAJIOTOBBIX JIAHHBIX

Jlaboparopusrii ctena «ARDUINO» —
KommyTanmonHas 3amuTHas armnaparypa,
KOMIUIEKT poBonioB. Jlaboparopus 4-324.

[IporpammupoBanue
Taiimepa
MHKPOKOHTPOJLIEPA

JlaGoparopusiit crena «ARDUINO» —
KomMmyTaronHas 3aluTHasI anmaparypa,
KOMIUIEKT poBos1oB. JlaGoparopus 4-324.

VYipasieHue ycTpoucTBaMu
BBoza-BeIBoga ARDUINO

JlaGoparopusiit crena «ARDUINO» —
KomMmyTarmonHas 3aiuTHasI anmaparypa,
KOMIUIEKT poBos1oB. JlaGoparopus 4-324.

10. ApanTanus padodei nporpammsl 1Jis1 i ¢ OB3

AnanTtupoBaHHas IporpamMma pa3pabaTblBaeTCs MpH HaJIUYUU 3asBICHUS CO
CTOpOHBI OOyd4aromerocst (poauTesnei, 3aKOHHBIX INpEACTaBUTENCH) U MEIUIMHCKUX
MOKa3aHUM (peKOMEHJAlMsIMHU TICHXO0JIOr0-MeIUKO-TIeAarornyeckoil komuccuu). Jns
WHBAJINJOB aJalTHpOBaHHas oOpa3oBaTelibHAs MporpamMma paspalarbiBaeTcs B
COOTBETCTBHUH C MHAMBUAYAIbHON MPOrpaMMOii peaOuInuTaIiy.



