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1 ]Ie.]'lll H 3aJaYIM H3Y'UeHHHA JTHCIHILTIHHbI

1.1 IMeas aucuMnmivHbI

YuebHas aguciminuHa «[{udpoBas >IEKTpOHUKAa» CTaBUT CBOSH IIETIBIO
U3yUeHUe IIPOEKTUpPOBaHHUE U IpUMEHEHHEM IMQPOBLIX 3IEMEHTOB, Y3IIOB U
YCTPOMCTB, MHKPOCXE€MBI KOTOPBIX SBILIFOTCSI OCHOBOIMI NIl  peanm3alun
PAa3INYHBIX CPEACTB, IPUMEHSIEMBIX B MHOTOKAHAIbHBIX TEJIEKOMMYHUKAIIIOHHBIX
CHUCTEMax, TEJIeBU3MOHHOM, paguopeselinoil, TpomnocepHol, KocMUUeckoil u
PaJNOJIOKAI[OHHO alIapaType.

1.2 3agauy AUCHUILTHHBI

OcHoBHOM  3ajjaueil  AUCIUIUINHLI  SIBJIIETCSI  OCBOEHUE  IPOIEIYP
dbopMupoBaHUs ~ MOJeJIe M KOHCTPYKI[UIT  SJIEKTPOHHBIX  CPEJACTB  C
HCIIOJIB30BAHNEM CHCTEM aBTOMATH3MPOBAHHOTO IPOSKTHUPOBAHISA, OCBOCHHUE
CHUCTEM MHIKEHEPHOIO aHajin3a KOHCTPYKIUIl 3JIGKTPOHHEBIX CPEeACTB; 0000IeHne
1 yIyOJieHHe TEOPEeTUUSCKHMX M MPaKTHIeCKUX 3HAHUN W HABLIKOB B 00JacTH
1 POBOIL, aHAIOTOBOI N MUKPOKOHTPOJUICPHON SJIEKTPOHUKI U CXEMOTEXHUKH.

B  pesymbrare  m3ydyeHMs ~ AUCIUIUIMHBL Y CTY/JACHTOB  JOJDKHEI
copMupoBaThLCS 3HAHMS, HABLIKM U YMEHMS 3JIEKTPOHHOTO CXEMOTEXHHUECKOTO
MOZCIINPOBAHIS KacKaJoB U Y3JI0B PaguO3JICKTPOHHEIX YCTPOMCTB U CUCTEM IpU
IPOEKTUPOBAHUN U ONTUMM3AllUM pa3pabaThIBaCMBIX U3JCIUI 3JICKTPOHHOMN
TEXHUKU, U CPESICTB CBSI3M.

1.3 Mecto aucuUUIVIMHbI (MOIyJisl) B CTPYKType o0pa3oBaTebHOI

MporpaMMbI
Hucrumoinaa  «[{mdporas 3IeKTpoHMKa» [0 HAIPABICHUIO IIOJTOTOBKI
11.03.02 NubOoKOMMYHUKAIIUOHHBIE ~ TEXHOJIOTMU M CHUCTEMBI CBS3U

(xBammdukanus (crenenb) 'Oakanapp') oTHocuTcs K yueOHOMy nukiay b1.B
BapHaTUBHOI 0a30BOIl YacTH AUCIIUILIAH (MOJYIIeit) Mo BEIOOpY.

B pesyibTaTe U3yueHUs JUCIUILIAHEL CTYISHTHI JOJKHEI TOTYYUTh 3HAHUA,
NMCIONIC HE TOJBKO CaMOCTOSATCILHOC 3HAUCHME, HO U OOCCIICUMBAIOIIUC

TIOJITOTOBKY JUIS YCBOCHUS psza IO CJIE Ty FOIT X JIICITUTLIIH:
«MuxponporieccopHasi TEXHUKa B OINTUYECKUX CUCTEMaxX CBs3U», «CEeTH CBSI3U U
CHCTEMEI KOMMY TaI[UI», «OJEKTPOIUTAHIIE yCTpOICTB 41 cucTeM

TeJIEKOMMYHUKAIUi» U Jp.

Hacrosmass  AuCHUIUIMHA  HAaXOAUTCS  HA  CTHIKE  JUCHUILINH,
0becIIeunBaOMIX B3aMOCRI3bL 0a30B0#l U cleluaisLHON MOATOTOBKE CTYJIEHTOB,
HEOOXOUMYIO U paspaboTKU U PeMOHTA 3JIEKTPOHHBIX IPUOOPOB B CPEICTBAX
cBs3M. M3yuas 3Ty JUCHUTUIMHY, CTYAEHTHI TIOJyYAarOT MPAKTUUECKIEe HABBIKU
DKCIIEPUMEHTANILHEIX  HCCIIeOBAHUN  CHHTE3UPOBAHHBIX  CaMOCTOATEIHLHO
YCTPOMCTB, HABBIKM CAMOCTOSTEIBLHOTO INPHUHATUS PpEIIeHUN 19 JOCTUKEHUS
IIOCTaBJIEHHEIX 3afad (YHKUNOHMPOBAHUA pazpadaThIBaeMOIl  aIlllapaTypEl.
IlosToMy i1 €€ OCBOEHMA HEOOXOAMMO YCIIEIIHOE YCBOSHHE COITYyTCTBYIONIUX
TUCIUIUINH: «Teopusd >IeKTpHUecKUX Lelell», «BBYHuCIuTeNbHas TEXHHKA U
NH(POPMAINOHHEIE TEXHOIOTUN», «OCHOBBI 3JIEKTPOHUKI».
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1.4 IlepeueHr nNIAHHPYEMbIX pe3yJAbTATOB OOYUEHHsI IO JXHCHHMILIHHE
(MoaymI0), COOTHECEHHBIX ¢ IUIAHHPYEMBIMH  Pe3yJdbTATAMH  OCBOEHMS
00pa3oBaTeJIbHOII IPOrpaMMbI

Wzyuenne naHHON yaeOHON AUCIUILIMHEI HAIIPaBIeHo Ha (pOpMUpPOBaHLE Y
obyuarommxcs npogeccuonanvHulx Komnerenmii: 11IK-29; TIK-30, TIK-33

Ne | UHIekc Coneprxamie B pesymbTaTe H3ydeHHSI yueOHOIM AH CLIIUTHHEL
ILIT | KOMIIET KOMIIETEHITHI oﬁyqa,}oumec;l A OIIKHBI
: EHIL[HH (i e€ JacTH) 3HATh YMeTh BJAIETh

1. | TIK-29 YMEHHEM TIPHHLIMIBI PadoThI, OMNpEENATh OCHOBHBIE | HaBbIKaMH
OCYIIECTBIIATh TeXHHYECKHE rapamMeTpbl H paboTeI c
TIPOBEPKY XapaKTePHC THKH H Xap aKTePHCTHKH KOHTP OJIbHO-
TEXHHYECKOI'0 KOHCTPYKTHBHbIE 3JIEKTP OHHBbIX H3MEPHTEBHOH
COCTOAHHA H 0c0OEHHOCTH, OCHOBBI | TPHOOPOB; ONPENENATE | armiapaTypoii.
OLIEHHMBATh OCTATOK TIPHHITHITOB TIPHMEPHBIF CPOK YMeHHEM
pecypca TIOCTP OEHHA SKCIUTY aTaLlHH H OCYIECTBIIATh
obopynoBaHHA BbIUHCJIHTEJIEHOH PEKHMbI YCTPOHCTBA BH3Y aJIbHY 10
HMH(POKOMMYHHKALFET | UYacTH LEI(p OBBIX HCXO0A H3 TIPOBEPKY

CHCTEM YIIPaBJIeHHA H | HCIIOIB3YEMbBIX B HEM TEXHHYECKOT0
paboThI 3JIEKTP OHHBbIX COCTOAHHA
(PYHKITHOHAIBHBIX KOMIIOHEHTOB. 11H(p OBOTO
OIIOKOB, BXOMAIHX B 0GopynoBaHHA.
e€ cocTas

2. | TIK-30 Cr10cO0HOC ThIO TeopeTHueckiie HCII0JIb30BATh [paKTHYe CKHM
TIPHM EHATh OCHOBBI H H3MEPHTEIbHbIE H  HaBbIKaMH
COBp eMEHHbIE 0c00eHHOCTH: MPHUOOPHI TPH TIOHCKE | SKCIIEPHMEHTA
METO]TbI JOTHYECKHX (DYHKIHEH H yCcTpaHEeHHH BHBIX
OB CITy;KHBaHHA H H 3JIEMEHTOB, HEHCIIPABHOCTEH, a TaK | HMCCIeOBaHHI
peMOHTa TipeficTaBJIeHHE 7Ke TP OBepKH H

JIOTHYECKHX paGoTocriocodHoCTH HHCTPYMEHTANb
BhIpaKeHHH CXeM H BJIOKOB. HBIX
MHHHMH3aLHA BhIOHpaTh M3MepeHHH Amd
JIOTHYECKHX CXEM, OITTHMAJIbHbIE ¢ TOUKH | TIPOBEPKH H
(PYHKITHOHABHBIE 3peHHA peleHHA OTJIAIKH
¥3JTbI KOMOHHATOPHOH TI0CTaBJIEHHOH 3ajlauH | CHHTE3HpPOBaHH
JIOTHKH; CXEMBI C THTIOBhIE BIX H TOTOBBIX
TTaMATBIO CXEMOTEXHHYE CKHE YCTpOHCTB;
BBIYMCIIHTEBHbIE peleHHa s CriocoGHOCTRIO
CXEMbI; pETHCTPBI H pea3al il 06BACHATD
pEerHcTp oBasA MamMATh; 3JTEKTP OHHBIX (rzHIecKoe
TIPHHLHIIBI TIOCTPOEHHA | YCTPOHCTB; Ha3HaueHHe
cXeM IMaMATH Ha 3]IEMEHTOB H
TIOJTYTIP OBOTHHKOBBIX BIIHAHHE HX
BHUC; AITII u ITAII; rapaMeTpoB Ha
MHKP OCXEMOTEXHHKY H 3NIeKTPHY eCKHE
TIPHHLIHTT PaBoThI TIapaMeTphl,
6a30BbIX KacKaJloB JACTOTHBIE
aHAJIOTOBBIX M CBOHCTBa H
JIOTHYECKHX 5JIEMEHTOB IlepexodHble
LTH(P OBBIX CXEM. TIPOLIECCHI B
0a30BbIX
AueHKax
LTH(P OBBIX
CXeM,

3. | TIK-33 YMEHHEM COCTABIATh | cr1oco0bl ohopMIeHHA | 0OBACHATh YCTPOHCTBO | HAaBBIKAMH
3aABKY Ha H ITp €ZIC TaBJIEHHA H3y4YaeMbIX IPHOOPOB, | ITOATOTOBKH
oBopynoBare, U pesyIbTaToOB HX TIPHHLIAIT AeHCTBHA, | TeXHHYecKOoH
3ar1acHbIE YacTH BBITIONIHEHHOH paboTel; | Ha3HAYEHHE 3JIEMEHTOB | OKYMEHTALHH

CTPYKTYPBI H MX | Ha  oITHMCcaHHE
BIIHSHHE Ha | NMpHYHH He




Ne | Unpexc Conepxamiie B pesymbraTe H3yYeHHS yueOHOM QM CLIIUTHHEI

ILIT | KOMIIET KOMITET CHITHH OﬁyanOHH/IGCﬂ J O AT BL
SHIIII (T €8 JacTH) 3HATH YMeTh BJIAJETh
3JIEKTPHYeCKHe paboTocriocoOH
Tap aMeTPhI H | ocTH
YacTOTHbIE CBOCTBA, | 0OOPYAOBAHHA.
T10J1b3 0BATHCA

CITP aBOYHBIMH
SKCTUTY A TALIAOHHBIMH
Tap aMeTpaMH
rpHOOPOB;
OCYIECTBIATh AHAJI3
HCXOMIHBIX JaHHBIX TIO
y3laM H  MOJYJAM
3JIEKTPOHHBIX CPEZCTB;

2. CTpyKTypa U coep:raHie TUCHHILIHHBI.
2.1 PacnipeesieHne TPYA0EMKOCTH JHCHHUILIHHBI 110 BHIAM padoT.

Obmas TPyAoEMKOCTh IOUCITMIUIMHBI cocTaBigeT 4 3ad.em. (144 wacom), ux
pacImpe/ieJIeHIe 110 BIUAaM padoT NpeIcTaBIeHo B Tabiie (0na cmyoermog 3P0).

3 Kypc
Bt yaeBnost patonmi Bcero Ne Ceccun
YacoB (J1achl)
1 2
KoHTakTHas padoTa, B TOM YHCIeE:
Ay MTOpHbIE 3aHATHHA (BCEro): 16 16 -
3AHATHS JTEKI[HOHHOTO THIIA 4 4 -
BaHATHA CEMHHAPCKOTO THITA ( CEMHHAPHI, IIPAKTHUECKHE 3AHATH ) 8 8 -
UTaGopaTopHEIE 3aHATHS 4 4 -
M Hasi KOHTAKTHAA padora:
KOHTPOIE camocTOoATENBHOM paboTsl (KCP)
[Tpomexyrounas arrecraius (MKP) B popme 3auera 0,2 - 0,2
CaMocTofiTe/IbHAA PAdoTa, B TOM YHCJIE: 124 56 68
Kypcorag pabota
[IpopaboTka yueOHOTO (TEOPETHUECKOT0) MaTEPHATIA 114 56 58
BROTOTHEHHE HHTHB W YATHHBIX 3a/IaHHi (TIOITOTOBKA COOOIIEeHITH, 10 10
TIpe3EHTAIHIT)
Pedepar
[TonroToRKAa K TEKYIIIEMY KOHTPOITIO
KoHTpOJIb:
[ToaroTOBKA K 3aUeTy 3,8 3,8
O0man TPYA0eMKOCTb Jac. 144 72 72
B TOM YHCJ/Ie KOHTAKTHas pabora 16,2 16 | 02
3a4. el 4 2 2




2.2 CTpYKTYpa T CUMIIMHbL:
PacripeneneHne BHAOB yueOHOH pabOTHL M HX TPYAOEMKOCTH ITO pPaseliaM AHCIHITIHEIL.

Paszgensl (TeMBl) AUCLIIIUIHHEL, H3y4aeMble HH 3 Kypce (3aournas gopma).

KomiuecTBo 4acoB
No HanmeHoBaHIe pa3aeioB (Tem) Bess Ay;[;ﬁ’rgr%}[aﬂ BreaynuropHas padora
Jq [II3 | JIP CPC
L.
[IpocTeiilime TOrHYecKne .
YCTPOMCTBA M MHKPOCXEMBI 23 4 _ .
2 3artoMHHAIOIIHE ;
YCTPOHCTBA 21 2 19
2 Monynu yCTpOHCTB 302 | 1 ) 279
LHH(]POBOH CXeMOTEXHUKH t *
4. | TIpuMeHeHHe MHKPOKOHTPOIIEPOB | 57 1 4 54
5. | BmsHHe MpHMEHSIEMBIX ITH(PPOBBIX
TEXHOIIOTHIL Ha PECYPC H 6,8 2 4,8
BO3MOXHOCTH KOHEUHOTO YCTPOHCTBA
Hmoeo no oucyuniune: 138 | 4 4 8 124
[Ipumevanue: JI — mekum, [I3 — mnpakrthueckue 3aHgTHd / ceMuHapel, JIP —

nmaboparopHble 3aHATHS, CPC — camocTosTeNnbHasg padoTa CTyIeHTa.

KonrakTHag pabotanpu MpoBeAeHMH YYeOHBIX 3aHATHII 110 IUCIIMIUIIHE
«ITupoBast AMEKTPOHHK» BKIIIOYAET B ceOs: 3aHATUS JISKIMOHHOTO THIIA, ITPAKTUIECKUe
3aHATUS, JTADOPATOPHBIE PaOOTHI, TPYIIIIOBEIe KOHCYJIBTAINHU (TaK JKe 1 BHeayIUTOPHEIE,
yepes AIeKTPOHHYIO MH(OPMAIIHOHHO-00pa30BaTeNbHyI0 cpexy MoayIbHOro J[MHaMIYeCKOro
O6yuernsg KyoI'Y http://moodle kubsu.ru/course/index.php?categoryid=15 pasgen «Iludpopas
SIIEKTPOHHKA»), IIPOMEXYTOUHAd arTecTauus B ycTHOH (opme. CTyaeHTaM JOCTYIIHEL
BUJIEO JIGKITUM JUII IPOPabOTKU IIPaKTHUEeCKOro Marepuala, TaKk Kak B HHUX Ha
MPAKTUYECKUX IPUMepax U [Opd [OMOIMUA  W3MEPUTEILHOrO  O0OpPYIOBAHUS
JIEMOHCTPUPYIOTCS IpoheCCHOHATILHBIE MOMEHTHI CB3aHHbIE C IIPUMEHEHNEM ITi(pOB Ot
3JIEKTPOHUKHU B YCTPOMCTBAX CUCTEM CBSI3U.

2.3 Conepsranue pa3je/ioB (TeM) JUCHHMIJIMHBI:

2.3.3 Tembl pazgesioB JeKIHOHHBIX H MPAKTHYEeCKHUX 3aHATHH, a Takcke st CPC.

Dopma
No Favmeronar: CojepxaHue pasjiena (TeMBI) [eKYIIEro
“| paszgena (TeMbl)
KOHTPOJIS
1. Arre6pa JIOTHKH: 3aKOHBI, aKCHOMBI M TOKIECTBA;
aHAJTHTHYeCKOe TpeJicTaBlIeH e OYIeBBIX (YHKITHI, METOJ KP/
2 VIPOIIEHHBIX KOJOB MHHHMH3AIIHH JIOTHYECKHX (DYHKIIHIH. JIP
IIpocreimme
TpansucTopHO-TpaH3ucTopHas noruka (TTJI), TTJILI,
JIOTHYECKIe
TSR KMOII, uHTerpaimbHast HHKEKIHOHHAS JIOTHKA.
YELD CpaBHHUTENBHBIE XapaKTEPUCTHKI ceMeHcTBa CXEM Ha
MHKPOCXEMEI

PasHBIX THITaX JIOTHKH., CXEeMBI COIPSDKEHH S Pa3sHBIX THIIOB
JIOTHKH. BHHapHEBIE CXeMbI ¢ BpEMEHHOH 3aBHCHMOCTHIO
JIOTHYECKHE CXeMbI H (YHKI[HOHAIBHEIE BO3MOXKHOCTH.
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MoHocTaOHIbHEIE SMEHKH M DIIEMEHTHI SAJTEPEKH.

b2

3aroMHHAaOIIHE
YCTPOMCTBA

TpHITEPH - TOTHYECKHE CXEMBI H () YHKI[HOHAILHBIE
BosmoxHOCTH (RS, E, D, T, JK). [TocTpoeHie TOTHYECKHX U
apH(pMeTHUECKIIX OIepaLiit Ha MOAYILSIX YCTPOHCTB

1 poBoit cxeMoTeXHHKH . CABHTAIOIIIE PETHCTPHL;
PETHCTPBL XPaHEHHS, ITOCTIEA0BATEIbHBIX ITPHOIMKEHII;
JOTHYECKIE MUKPOOIIEPALIMH B PETHCTPaX. 3allOMHHAIOLIIHE
YCTPOHCTBA.

13/
KP/

Mogyim yCTpOHCTB
1 poBOit
CXEMOTEXHHUKA

C4€THBIE CXEMBL: CYMMATOPHI, CXEMBI BRIYMTAHH L. CXEMBI
CPaBHEHH M KOHTPoILI. [IprMeHeHHe KOMITapaTOPOB.
Cxembl KOHTpOILI Y€THOCTH. DOpMHpPOBATEIH HMITYIIECOB U
TeHePaTOopH! IM(POBBIX CHTHAIOB HA OCHOBE JIOTHUECKHUX
cxeM. IlpeoGpazoBanHue IMH(POBEIX MTOCIEA0BATENLHOCTEH.
VYerpoitcrBa oroOpakeHHS HH(POBOI HE(OPMAIH,
0COOEHHOCTH TIPHMEHEHN 51, ITapaMeTPhl. AHAIIOTOBO-
IM(POBBIE H IH(PPO-aHATOrOBLIE ITPE00pa3OBaTENH.
KomOHHAIHOHHEIE JIOTHYeCKHE YCTPOHCTRA: IH(PPaTOpPHL,
Jeru(ppaTopsl X KacKaIupoBaHHe; IIpeodpa3oBaTel
KOZIOB H YpOBHEH. MyIIhTHITIIEKCOPHI H A€MYIIbTHIIIEKCOPEL,
peanu3aIiys JOTHUECKHX (PYHKIIHIT MYJIbTHIDIEKCOPAMH.
Kiroun 1 KoMMyTaTopbl. MYITsTUTUIEKCHPOBAHHE U
JEMYIIBTHIDIEKCHPOBAHHE IIIHH.

KP/
JIP

[IpumMmeHeHNE
MHKPOKOHTPOJIJIEPOB

Knnaccuduxanys apxurekTyp Ipoleccopos. [IpuHcTOHCKAS
apxurekrypa (DoH HelimaHa). ['apBapjickasi apXuTeKTypa.
MonudriupoBaHHasi rappapAcKasi apXUTEKTypa.
Crpykrypa mukpokoHtpoiuiepa AVR or Atmel. Peructpsr
o01iero HasHaueHU . Oaru cocTosHUA. [TaMATh ITporpaMm.
[Tamsre paHHBIX. [Tepudepus. [Tpepeiamis. CTpyKTypa
Kojla TIporpaMMEI Accemoiepa. ApudpMeTHUeCKHE H
JOTHYecKHe KOMaH b, Makpocsl. KoMaHABI IiepechIoK.
Komanzp! BeTBIIEHNH. KOMaH bl YCIIOBHBIX IIEPEXOJIOB.
YCeTporcTBO MUKPOKOHTPOIUIEPOB A VR, KOMITHIIATOPOB U
CPEACTB pa3paboTKU Ha IIPUMepPe pa3paboTKHU IIPOrpaMM
ynpasiueHusa Ha ATiny2312. Apxurexrypa
OIHOKPHCTAIBHBIX MHKPOIpoleccopos ¢ RISC
apxXureKTypoit pupMel AVR: mporieccop, NaMsITh,
00paboTKa MpephIBaHHHN, CIISIIHH PEXKUM IIPOIECCOPa,
TalMepsl, CYETUHKH, cTOpoKeBol TaiiMep, UART, BrIBOA Ha
LCD-mucrmeii, IRDa.

KP/
JIP

BmusHue
TIPHUMEHSIEMBIX
I PPOBBIX
TEXHOJIOTHH Ha
pecypc u
BOBMOXXHOCTH
KOHEYHOTO
yCTPOICTBA

OpraHuzaius Hoa JUTSL paboTHI
TEeeKOMMYHHKAI[ OHHBIX ceTen COITIaCHO
3aKOHONATEIBCTBY M PAacueT COCTABIMIIONIMX M Ppe3epBa
CHCTEMBI MCXOJ[SI M3 OrPaHMYEHHS HX pecypca HapaOOTKH Ha
orka3. OlleHKa pecypcoB paboTHl OCHOBHEIX KOMITOHEHTOB
TeJIeKOMMYHHKAIIMOHHOIO OOOpYIOBaHMS ceTel Ileperauud

JaHHBIX B PA3IIMTHBIX YCIIOBHAX SKCIUTYaTaIlHH.
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[Ipumeyanue: [13 — BBITONHEHHE IIPaKTHYECKHX 3anaHuil, KP — xoHTpormbHasg paborta, T —
TecTHpOBaHHe, JIP — 3arura madopaTopHOH PaboTh.




2.3.3 JIaGopaTopHbIe 3aHSITHS.

DopmMa
HanmeHoBaHHE - p
No HanmeHOBaHHE Tab0pPaTOPHBIX paboT TEKYIIEro
paszena
KOHTPOILA
| 2 3 -

b POgTERTHG bunapnbie i JJornvyeckne cxembl. HaTypHoe —
TTOTHYECKHE P R ™ -
eTpoRGTE i HCCJ’IB,I[OBaiIHe HEHCTIPaBHOCTeH B paboTe GHHAPHBIX |iaGoparopHoit

CXeM, KOMOHHAIL[HOHHBIX JIOTHYECKHX YCTPOFICTB.  |paGore
MHKPOCXEMBI
2, OTYET TI0
CABHramime pPerucrpbl; pPerucrpbl XpaHeHHs
B OO il | P p ’ﬁ‘ﬂp pul Xp P[BAIAHMIO B
ST e NoC/IeA0BaTeIbHBIX PO/ KeHHI. udposbie|;a50paropHoit
CUETIHKH. paﬁme

3 Moy Kom0HHAIIHOHHbIE  JIOTHYeCKHEe  YCTPOMCTBA:|{OTUET 110
YCTPOHCTB I (PATOPHL, Jermu(ppaTopbl. CBETOAMO/HBIE|3aJaHHIO B y
1 poBOit HWHJIUKATOPEL. nabopaToOpHOMI
CXEMOTEXHHKH pabore

4, N 3yuenne MHKPOKOHTPOJLIEPOB H ux|KP

nporpaMMuposanme. [IpoeefeHne 1adbopaTOpHOR
paboTHl OPraHHU30BAHO B BUJIE BHIeOMaTepHAIA.
Apudmernko-jJornieckne onepamnun HaJ
perucrpaMi MHKpPOKOHTpoJuiepa. [IpoeeneHue
1a0opaTOpHOH pPadOTHl  OPraHM30BaHO B  BHJE
BHJIeOMATEpHAIIA.
H3yyenne mnpepbiBaHHH MHKPOKOHTPOJLIEPOB.
[IpuMeHeHME Y pep - p p p
[IpoBesieHne maGopaTOPHOKW PaboTHl OPraHU30BAHO B
MHKPOKOHTPOJIIED

oB BHJIE BUJIEOMAaTEpHAIa.
H3yyenne conpsizkeHHSI MHKPOKOHTpoOJLIEpa ¢
KK H BbBOA CHMBOJbHOH HHpOpPMAHH.
[TpoBesieHne maGopaTOPHOKN PabOTHl OPraHU30BAHO B
BHJIE BUJIEOMAaTEPHATIA.
Hcnosib30BaHHE untepdeiica USART
MHKPOKOHTpoJUIepa Ui  MpHeMa/mepeaadn
JaHHbIX. [IpoBemeHue maGopaToOpHOM  PabOTHL
OPTraHH30BAaHO B BUJE BHJ[EOMATEPHANIA.

IIpoBenenue 3aHITHIT TAOOPATOPHOTO MIPAKTUKYMA IIPEeyCMOTPEHO B «JIabOpaTOpUU
IQPOBOIl U aHAJOroBOM TeXHUKW» (4-gaca aymuropud 327c¢) W HacTUIHO B
«KOMIIBIOTEPHOM KJIacce CIIeIUANbHBIX JUCIIIUINH» (4-uaca aymuropus 205c) (c
HCITOIb30BAHIEM MIKROE-456, BIGAVR6 Development System,
ITomodyukimonaneHas omiagounas rwata pig msydeHus MK Atmel AVR) Onucanus
TEOPHH, METOAMYecKHe VKa3aHWMI W 3aJaHud I10 BBIIONHEHMIO JabopaTOpPHBIX pabdoT
pacIiojlaraloTcs B 3JIEKTPOHHOMN HH(OPMAIIMOHHO-00pa3oBaTeIbHON cpene MomyIbHOro
HuHamMIrgecKoro OOyueHus KyoI'y IO azpecy B WHurepHeT
http://moodle.kubsu.ru/enrol/index.php?id=15, paznen «L{udpoBas 3IeKTPOHHIKa».




2.3.4 IlpumepHasi TeMAaTHKA KyPCOBBIX padoT (MpoeKTOB).

CornacHo yueOHOMY ILIaHy KYPCOBBIE pabOThI (IIPOSKTHI) IO JAaHHOI JUCLIIIIHE
He IPeyCMOTPEHSI.

2.4 IlepeyeHb y4eOHO-MEeTOAUIECKOro oOlecredeHHsI JJISI CAMOCTOSITe]IbHOMH
Pa0OThI 00YYAIOMIUXCSH O JUCHHILTHHE (MOAYJIIO).

Obmue 1 MeTOOUYecKWe pPeKOMEeHIAIINN CTYAEeHTOB pasMeIleHbl B BIeKTPOHHOI
nHpopMaInoHHO-00pasoBaTebHO  cpene  MomynsHoro JlunHammdgeckoro OOydeHMs
Kyol'Y  http:/moodle. kubsu.ru/enrol/index.php?id=15 B pazmene «lludporas
3JIEKTPOHHKA».

[Tepeuens yueOHO-MeTOAMIECKOTO ODECIIEUeHIIT
No Bug CPC JWCITIUTAHBI IO BBITIOJIHEHUIO CaAMOCTOSTEIHFHOI paboTh

I [TIpopaborka yaebnoro |1. Hopoxuios, O. [1. OnekTpoHika 1 cXeMOTEXHIKa B 2 .

(TeopeTudeckoro Yactp 2 : yueOHHK 1 akajieMudeckoro dakarappuata / O.
MaTepuana), I1. Hoeoxunos. — M. : MzparenmsctBo IOpatit, 2017. —
TIOAT OTOBKA K 421 c. — (Cepus : bakanasp). — ISBN 978-5-534-03515-
TEKYIIeH 1 5. — Pexum poctyma : www.biblio-

TIPOMEIXY TOTHOM online.ru/book/A249DF90-9B06-4320-87A4-

atrecTanuu (3auéty u (SBCEF3A99C6D. I'pudp YMO BO

BOITPOCAM ) 2. Caxues, A. M. Iudpoprie ycTpoiicTea u

MUKPOITPOIIECCOPHI : yueOHOe ITocodue It
akajeMuyeckoro dakanaspuata / A. M. Caxmaen. — 2-e
u3., nepepad. u gon. — M. : MsparemsctBo FOpaitt, 2017.
— 139 ¢. — (Cepus : Bakanarp). — ISBN 978-5-534-
04946-6. — Pexamv moctyma : www.biblio-
online.ru/book/1BE9378D-3F7B-44 A0-A1BC-
79BOC8B2EFAE.

3. BobpopHuKoB, JI. 3. OnekTponuka B 2 u. Yacts 2/ JI. 3.
BobpoBHIKOB. — 6-€ U3/1., UcIp. u gom. — M. :
WspatensctBo IOpaiit, 2017. — 275 ¢. — (Cepus :
Bakanasp. Axagemugeckuii kypce). — ISBN 978-5-534-
00112-9. — Pexam mocTyma : www.biblio-
online.ru/book/81 A5D012-0D87-439A-8219-
FF111CABBB2C. I'pud YMO BO

4. MeTogudeckue ykazaHUs 110 OpraHu3aIin
CaMOCTOSITENLHOI PabOTHI CTYIEHTOB, YTBEPIKICHHBIE
Kadenpoil ONToAIeKTPOHUKH, IIPOTOKOI Ne 6

oT «01» mapta 2017r.

5. Bupeo neximu i jabopaTopHble padOTHI.

2 |[IlogroroBka x 1. Merogudeckre yka3zaHIs I10 OpraHA3aIiN
IIPaKTUHEeCKUM CaMOCTOATEeNLHON PabOTEL CTYIEHTOB, YIBEePIKICHHBIE
BAHATILIM Kacenpoii OIITONIEKTPOHIKHY, IIPOTOKOI Ne 6

or «01» mapra 2017r.
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2. HoBosxarnos, O. II. DnekTpoHnKa 11 CXeMOTeXHUKA B 2 4.
Yactp 2 : yuebnnk / O. II. HoBoxumos. — M. :
WspatensctBo FOpatit, 2017. — 421 c. — (Cepns :
Bakamapp). — ISBN 978-5-534-03515-5. — Pexum
noctyria : www.biblio-online.ru/book/A249DF90-9B06-
4320-87A4-58BCF3A99C6D. I'pud YMO BO

3. Caxmes, A. M. Iudposrie ycTpoiicTBa 1
MHKPOIIPOITecCcopHl : yaebHoe nmocobue / A. M. CaxueB. —
2-e m31., iepepad. u gor. — M. : Mizmatensctro Opaiir,
2017. — 139 c¢. — (Cepus : bakanasp). — ISBN 978-5-
534-04946-6. — Pexaim goctyma : www.biblio-
online.ru/book/1BE9378D-3F7B-44A0-A1BC-
79BOCE8B2EFAE.

4. BobpoBHukos, JI. 3. Dnextponuka B 2 4. Yacts 2 :
yuebnuk/ JI. 3. BoOpoBHUKOB. — 6-e W31., UCIIp. U JOIL. —
M. : MzpatensctBOo IOpaiit, 2017. — 275 ¢. — (Cepus :
baxamnaep). — ISBN 978-5-534-00112-9. — Pexum
moctyma : www.biblio-online.ru/book/81A5D012-0D87-
439A-8219-FF111CABBB2C. I'pup YMO BO

Iloaroroeka k
BBITIOTHEHIIO
J1abopaTOPHBIX paboT

1. MeTtomuueckue ykazaHUs 1O OpraHU3aIuN
CaMOCTOSITENILHOI PabOTHI CTY/IEHTOB, YTBEPIK/ICHHBIE
Kade1poil OITOAIEKTPOHUKH, IIPOTOKOI Ne 6

oT «01» mapta 2017r.

2. MeTogudeckre peKOMeH/IalliN, OITUCAHUS 1 3aJJaHIS K
MIPOBEJICHUIO JTAOOPATOPHBIX PA0OT pa3MelleHEl B

SJIEK TPOHHOM MH(GOPMAITMOHHO-00pa3oBaTeIbHOM cpejie
Mopmynsaoro Jlmaamudeckoro Ooyuenns KyolyY
http://moodle.kubsu.ru/enrol/index.php?id=15

Hepeqeﬂb y‘leﬁHO-MeTO,[[H‘leCKOI‘O odecreYeHHsI JHCITHITJIHHbI
II0 TeEMaM IporpaMmMbl AJIH npopaﬁonm TECOPETHUECCKOI0O MaTcpHaJia

No Haumenopanmue Ilepeuenp y1eOHO-METOAMIECKOrO 00eCIIeICHILT
i pazzena JVICIIATUIVMHEI IO BBITTOJHEHHIO CAMOCTOSTEILHON pabOTEL
L 1. Hoeoxunos, O. II. OnexTpoHrka 1 cCXeMOTeXHUKA B 2 d.
Yacts 2 : yuebnuk/ O. I1. HoBoxmnos. — M. :
Wsnatensctso IOpatit, 2017. — 421 ¢. — (Cepns :
Bakanasp). — ISBN 978-5-534-03515-5. — Pexum
TIpocrefimme noctyra : www.biblio-online.ru/book/A249DF90-9B06-
JTOTHYeCKHe 4320-87A4-58BCF3A99C6D. I'pudp YMO BO
YCTPOHCTBA U 2. BobpoHuKoOB, JI. 3. DnekTponuka B 2 4. YacTs 2 :
MHKPOCXEMBI yuebnuk/ JI. 3. BoOpOBHUKOB. — 6-¢ W3J1., UCIIp. U JOIT. —
M. : UzgarensctBo IOpaiit, 2017. — 275 c¢. — (Cepus :
Bakamasp). — ISBN 978-5-534-00112-9. — Pexum
nmoctyma : www.biblio-online.ru/book/81 ASD012-0D8&7-
439A-8219-FF111CABBB2C. I'pud YMO BO
2. G 1. Hopoxmnos, O. I1. DnexTpoHnKa 1 CXeMOTeXHHIKa B 2 1.
s Yactsp 2 : yuebuuk/ O. IT. HoBoxkmmos. — M. :
yCTpo¥cTBa

Wzmatensctro IOpaiit, 2017. — 421 c. — (Cepus :
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Bakamasp). — ISBN 978-5-534-03515-5. — Pexum
moctyna : www.biblio-online.ru/book/A249DF90-9B06-
4320-87A4-58BCF3A99C6D. I'pud YMO BO
2. BobpopHuKoB, JI. 3. OnexTponuka B 2 1. JacTs 2 :
yuaebnuk / JI. 3. BoOOpoBHUKOB. — 6-€ U31., UCIIP. U O, —
M. : UzparensctBo IOpaiit, 2017. — 275 ¢. — (Cepus :
Bakamasp). — ISBN 978-5-534-00112-9. — Pexum
nmoctyma : www.biblio-online.ru/book/81A5D012-0D87-
439A-8219-FF111CABBB2C. I'pudp YMO BO
3. 1. Hosoxunos, O. I1. OnekTpoHnKa 1 CXeMOTeXHHKA B 2 4.
Yactp 2 : yuebnuk/ O. I1. HoBoxanos. — M. :
Wznpatenscto KOpatit, 2017. — 421 ¢. — (Cepus :
Bakanaep). — ISBN 978-5-534-03515-5. — Pexam
moctyma : www.biblio-online.ru/book/A249DF90-9B06-
4320-87A4-58BCF3A99C6D. I'pudp YMO BO
2. Caxues, A. M. Iludpoprie ycTpoiicTBa u
MIKPOIIPOITECCOPHI : yaeOHoe nocobue / A. M. CaxueB. —
MomyimH yeTpoiicTs  |2-e m34., nepepad. u gorr. — M. : Mizgarensctro IOpatir,
u(poBoit 2017. — 139 c¢. — (Cepus : bakanasp). — ISBN 978-5-
CXEMOTEXHHKH 534-04946-6. — Pexaim goctymra : www.biblio-
online.ru/book/1BE9378D-3F7B-44A0-A1BC-
79BOC8B2EFAE.
3. BobpopHuKoB, JI. 3. DnekTponuka B 2 4. YacTs 2 :
yueonuk/ JI. 3. BoOpoBHUKOB. — 6-e U31., UCTIp. U JOIL. —
M. : M3pgatensctBo IOpaiit, 2017. — 275 ¢. — (Cepus :
baxamnasp). — ISBN 978-5-534-00112-9. — Pexaum
noctyma : www.biblio-online.ru/book/81A5D012-0D87-
439A-8219-FF111CABBB2C. I'pudp YMO BO
4. 1. Caxwuen, A. M. [TudgpoBsie ycTpoiicTBa i
MIKPOIPOIECCOpPHI : yaebHoe nocobue / A. M. CaxueB. —
2-e u3z., iepepad. u gor. — M. : Msmatenbetro HOpaiiT,
2017. — 139 c¢. — (Cepus : bakanasp). — ISBN 978-5-
[IprmeHeHHe 534-04946-6. — Pexatm goctyma : www.biblio-
MUKPOKOHTPOILIEPOB  |online.ru/book/1BE9378D-3F7B-44A0-A1BC-
79BOC8B2EFAE.
2. Hapermkua AK. ITudpoBsie yeTpoiicTBa u
MHKporporeccoprl. M.: Axagemus, 2008, 318 c.
Bupeo nexriym u rabopaTopHbIe PaOOTHI.

3. | BIHAHHE IOMMEHAEMA 1.ITu¢poras snextponuka Boiit, Knayc M3garenscTBo:

e pecypen [ Tosioodepa 471 otp. 2007
BO3MOKHOCTH 2. Hapemmxim AK. Tagpossie yerpoiicTsa 1

KOHEHOTO yeTpoiicta |MAKPOIPOLIECCOPEL. M.: Axamemus, 2008, 318 c.

VYeOHO-Me TONIYecKe MaTepHalibl UL CaMOCTOSTEIbHOH paboThl oOyHdaroniXes
W3 WHCJla MHBANWAOB M JIII C OrPAaHMYEHHBIMHI BO3MOXHOCTAMHU 310poBbi (OB3)
IIPEOCTABIIIOTCS B (popMax, aNalTUPOBAHHBIX K OIPaHHYEHUIM WX 3I0pOBbI U
BOCIIPUATHS HH()OPMAIINL:



Jms it ¢ HapyIIeHIIMI 3PeHIS:
— B hopMe BIeKTPOHHOrO JOKYMEHTA WK B ITeUaTHON (opMe YBeIIUIeHHBIM HIPHTOM.
JIms Joa ¢ HapyIIeHnsIMU cIyXa:
— B hopMe 3IeKTPOHHOrO JOKYMEHTa IIN ITedaTHO (opme.
JI7ms Joa ¢ HapyIIeH MU OITOpHO-ABUTraTeILHOTO alapara:
— B popMe 3MEKTPOHHOrO JOKYMEHTa IUIN ITeYaTHO (opme.

JaHHBINT mepeueHb MOXKET OBITh KOHKPETH3UPOBaH B 3aBUCUMOCTH  OT
KOHTHHT €HTa 00yYaIOmIXC.

3. O6pasoBaTe/IbHbIE€ TEXHOJIOTHH

[Ipyn n3ydeHNy AVMCIMIIIMHEI IPOBOASTCS CIeIyIOIINe BUAB YISOHBIX 3aHSTHI 1
paboT: JeKIimM, NpaKTUYeCKHe 3aHITUd, JOMAIlHIe 3aJaHud, KOHTPOJbHAas, 3alluTa
71a00OpaTOPHEIX PaloT, KOHCYJIbTAlMN C IIperofaBaTelleM, CaMOCTOSTeNlbHas paboTa
CTY[ACHTOB (M3yUeHME TEOPETHYECKOro MaTepralia, BHIIOIHEHNE IOMAITHMX 3aaHIii,
IIOATOTOBKA KOHTPOJILHEIX 3a/IaHM U 3a4eT).

Jlng mpoBefeHMST BceX JEKIPIOHHBIX M TPAKTHYECKMX 3aHSTHI HCIIONb3YIOTCS
MyJIbTUMEIMIHbIE CPeACTBa BOCIPOM3BENEHNS aKTUBHOTO COJAEPXUMOro (3aHATHS B
MHTepaKTUBHOM opMe), IIO3BONSIONIErO CTYAEHTY BOCIPHUHUMATh OCOOCHHOCTH
HM3y4JaeMoOM MUCITIIIMHEL, UI'PAIOIe PelIalonlyio polb B IOHMMAHUN 1 BOCIPHSITHH, a
TaK e B (pOpMUPOBAHII IPOECCHOHATBHBIX KOMITETEHITHHA.

IIpn mpoBeneHMN NpPaKTUYECKUX 3aHITHN MOXET HCIIONB30BATBCA JIOCKA, IS
pacueToB M aHalW3a JJaHHBIX MOTYT IIPUMEHSTHCS [ONOJHUTENBHEIE CIIPaBOYHEIE
MaTepUAIIBL.

[Ipu mpoBegeHrm 1abOPaTOPHBIX PabOT CTYAEHTH IMPUCTYIIAIOT K BEITOIHEHUIO
3aaHusl, B3aUMOMEHCTBYS Mexay coboil. IlperomaBatens KOHTPOIMPYeT —XOI
BBITIOJTHEHMS PabOThI KaXKIOTO CTYACHTA. Y TOUHSI X0 pabOTHI, U €CIIN CTYAEHTHI YTO-TO
BHIIIONIHAIOT He IPaBWIBHO, IIpelofiaBaTellb I[IOMOraeT WM IIPEOfOoNeTh CJIOKHEIE
MOMEHTEI, IIPOBepIeT JOCTOBEPHOCTE IOTyUYEeHHBIX 3KCIIEPUMEHTATBHEIX Pe3yIHTaTOB.

[Io wm3ywgaemoll [AUCIMIUIMHE CTyOEHTAaM IIPEJOCTABJIAETCS BO3MOMKHOCTE
IIONIB30BATECS  YIeOHO-METO[MHYeCKMMU  MaTepHallaMd W PeKOMEHJAITHSIMU
pPa3MeIleHHBIMI B 3IeKTPOHHON MH(OPMAITIOHHO-00pazoBaTeIbHON cpefie MoayIbHOTo
Jumamreckoro OOyuenus Ky6I'Y  http://moodle.kubsu.ru/enrol/index.php?id=15 =B
paznene «Ipdporast anekTpoHNKa», a Tak ke JaeTcs BOZMOXKHOCTh CKOIMUPOBaTh ¢ OBM
naboparopunm  No205¢ BujeoMaTepualbl JIEKIMT U Ja0OpaTOpHBIX paboT I
CaMOCTOATENIBHOIO N3y UeHHUS.

KoHcynpTanum IpoBOAATCS JBa pasa MeXIy IIEpBOH M BTOPOH CecCHIMH JUIL
pazbiICHEHNsS IIPOOJIEMHEIX MOMEHTOB IIPHU CaMOCTOSTENIBHOM W3YISHUU BOIIPOCOB
U3yIaeMON THCITUILINHEL.

Taxum obpazoM, OCHOBHBLIMH 00pa3oBaTeJbHBIMH  TeXHOJOTHSIMH,
HCIIOJIB3YEMBIMH B YUeOHOM TIpollecce SIBJSIIOTCSI: WHTEPaKTUBHAS JIEKIMSI C
MYJIETUMEIMITHON CHCTEMON U aK THBHBEIM BOBJISUEHHEM CTYASHTOB B YUeOHBIH Iporiecc;
oOCYyXieHNe CJIOXHBIX M JUCKYCCHOHHBIX BOIIPOCOB H IIPOOJEM C IIOCIIEXYIOIINM
pazbopoM STUX BOIIPOCOB Ha IIPAKTUHUECKHX 3aHATUSXK; JJaDOpaTOpHbIe 3aHITHI — paboTa
CTYZAEHTOB B pEXHUMax B3aHMOJEHCTBHI «IIpeliofiaBaTellb — CTYAEHT», «CTYHEHT —
IIpeIofaBaTeNby», «CTYAEHT — CTYIEHT».

Jqug i ¢ OrpaHMYeHHBIMH  BO3MOXHOCTAMH  3O0POBBS  IIPeIyCMOTpEHa
OpraHM3aLMA KOHCYILTALI C HCIIONB30BAHIEeM 3JIeKTPOHHOM ITOYTEI.
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4. OueHoHbIE cpeacrsa AJA TeKYIIero KOHTPOJASA YcrieBaeMOCTH H
l'lpOMe?K_YTO‘lHOﬁ ATTeCTallnH.

B mporrecce moaroroBKu k OTBeTaM Ha KOHTPOJBHBIE BOIIPOCHI, KOHTPOIBLHOM
pabore, 1 mpakTHUIecKuM 3agaHuaM gopmupyrorcs Bce Tpedyembrie GI'OC u OOIIL g
HanpaBierns 11.03.02 HMudokoMMyHMKAITHIOHHEIE TEeXHONIOIMH M CHUCTEMBl CBS3U
(mpodus: "Ontuaeckue cructeMsl U ceTu cBsa3u' ) kommerenrmn: [IK-29; ITK-30, ITK-33.

Huxe mppBoanTCs NepedeHsb U IIpIMepsl 13 (POHA OLeHOYHBIX cpeAcTB. [lomHeit
KOMIUIEKT OIleHO4UHBIX cpencts npusomurcs B DPOC mucimmmmust B1.B.J[B.07.01
«[IudpoBas ek TPOHUKa».

4.1 ®oHJ OLIEHOYHBIX CPEJCTB 151 IPOBeJeHHs TeKyIIero KOHT] OJIsl.
DoH/I OLIEHOYHBIX CPeZCTB A4 IIPOBEIeHNT TeKYIIero KOHTPOIS COMePKUT:
- [Ipmmep koHTpOILHOI PaboTHL.

IIpumep 3agaHHil KOHTPOJbHOIT padOThI

3agada IIpefiCTaBIIsIeT COOOW 3aKOHYEHHOE B (PYHKIMOHAJIHHOM OTHOIISHUH
YCTPOUCTBO, PYHKIIMIO KOTOPOrO HEOOXOMMMO OIpeeNTh B Ipollecce PellleHns IIyTeM
aHamm3a pabOThl cXeMbl. PelmeHme 3afady IIpeIoyiaraeT He TOJIBKO OIpe/elIeHre
(PYHKIMOHAILHOTO HAa3HAYEHMT Bcell CXeMbl, HO M KaX/Or0 ©e BHeIHero BXoja U
BBIXOJIA.
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MaKCHMATBHO YITPOCTUTE CIICAYIOLIHE BbIPAXEHMS:

2= AxBrArAnBaC;

Y=ArBvAvCvArBAC;

TpeofpasyiiTe cienyloniie (PYHKIIMH TAK, YTOOB! PETH3YTOLAA X CXe-

M4 COCTOSIA
1) Tonpke i3 aneMenton H-HE:

2) TONBKO W3 HICMEHTOR WIIHM-HE:

(HapucaBaTb norM4yecknin annapT B BbiBpaHHom HGazuce)

Z=(4 AS.-’\R)V(Q!\C_.’\ B);

Y =AvBaCvD;

CocrasbTe TaGIUIY MCTHHHOCTH T8 CXeMbl Ha PUC.

3anucaTtb TaﬁﬂMLW MCTMHHOCTK, BKNOYaA

NPOMEHYTOYHbIE COCTOAHMA TPAaH3MCTOPHbBIX KN louein

(norunka

NoAOMMTENbHaA), Ha3BaHWe GYHKLNM.
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4.2 @oHA OUEHOYHBIX CPeACTB sl MNPOBeJEHHSI HNPOMEKYTOTHON
aATTeCTALHH.

DoH OIeHOYHBIX CPEACTB [JII IIPOBENEHHSI IIPOMEKyTOUHOWM aTTecTalliu
COLEPUT KOHTPOJIBHBIE BOIIPOCHL U IIpaKTUYeCKUe 3adaHId B BUAE 3adad BEIHOCHIMEIE
IUIS OLIEHMBAHU OKOHYATENbHBIX Pe3yIbTaTOB OOyUeHNS 10 AUCIUILIIHE.

Bomnpocsl 1 npuMepbl THIOBLIX NPAKTHYECKHUX 3aJaHUH, BBIHOCHMbIe HA 3a4eT HA
2-H YCTAHOBOYHOH ceccHH 3-My Kypcy no aucuuiuinHe «Iludposas sinekrponuxa»
mns HanpaieHms noarotoBku: 11.03.02 MHpOKOMMYHHKAITMOHHBIE TEXHOIOTUH U
CHCTeMBI CBS3H, Npodiwth "ONTHYeCKIe CICTEeMBl U CETH CBSI3U .

1. MeToa MUHMMU3ALINM JIOTMUECKUX BRIPaKeHIIT IpU oMo KapT KapHo.

OCHOBHBI€ TeXHIIECKIE XapaKTePUCTUKH ITFI(PPOBEIX MIKPOCXEM.

PazHOBUIHOCTE BHYTpEeHHEN CXEMOTeXHUKH JOrhdecKknx uHTerpanbHeix cxem (TTJI,
SCJI, KMOII, ATJI, TTJIII, MOILI, UAIT)

DBunapHEIe CXeMEBI ¢ BpeMeHHOI 3aBUCHMOCTBIO

[IpeobpazopaTenu KOOB U YPOBHEH.

CueTynKy 1 JCIIATCIIHN 4aCTOTEI.

N o v s

ITndpoBele cxeMBl BHEIOOPKM U CBS3M (CTaHAApTHBEIE KOMOWHAITMOHHBIE CXEMBI:

MYJIETHILIEKCOPEI, JIeMYJIb TUIUICKCOPHI, eI PATOPEL, KOMIIAPATOPEI)

8. Peructpsl u 3arioMHHAIONINE YCTPOUCTBA.

9. Iludpoananoropoe rnpeodbpazoBaHme U IIPeodpPa3OBATEI.

10. Ananororo g poBoe IMpeodbpazoBaHme U IIPeodpa3zoBaTeH.

11.CumBonbable KK microren: mpuHIMn —paboThl, MOAKMOYEHHe, UWHTepdeiic,
MHUITAAIN3AIM g, TIMTaHe.

12. ©opmMupoBaTeT UMITYJIHCOB U T€HEPAaTOPhl Ha ITU(POBBIX JIOTMYECKUX 3IEMEHTAX C
ucrionpzoBanreM RC renodexk.

13.TlapazuTHble CcBS3M NUQPOBBIX SIEMEHTOB IO IlensM nuTaHud. OrbTparms
I TAIOINUX HAIIPSKSHUH B IMUPPOBHIX yeTpoiicTBax. [loMexy B CUTHANBHEIX JITHHAX.
CrrHanbHbIe JIMHUY ITOBHITIEHHOT O KauecTBa.

14. ApudmeTuKo-Iorugeckie yCTpoicTBa OJOKM YCKOPEHHOTO IepeHoca. MaTpiaHbie
YMHOKUTENIH.

15. OcHOBHEIE CTPYKTYpHBIE OJIOKM 8-MH paspsaaHbIX MUKPOKOHTpoiiepoB AVR m mx
(pyHKIIMOHATEHOE Ha3HAYCHUE.

16. RISC u CISC-apxuTexTyphl IIporeccopoB. IIpenmymmecTsa i HepocTaTku. [Iprvepsr
coBpeMeHHBIX IponeccopoB ¢ RISC u CISC-apxutexTypoii.

17.PexaiMbl  DOCTYIIAa K IIAMATH: IIOCJIEHOBATeNbHBIN, KOHBEHepHBIN, PeruCTPOBBIIL;

CTPAHUIHBII; ITAaKeTHBIH, YABOSHHON CKOPOCTH.
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18. Turmkl maMaTi MUKPOKOHTPONIepoB. [[aMaTh ImporpaMm, ImaMsITh JaHHBIX, BHEIIHSI
namsTh, peructpsbl MK, crexk.

19. Cucrema rmTaHnsS MUKPOKOHTpOIUTepoB. CHcTeMa TaKTUPOBAHUS U CUHXPOHHI3AIUN
MUKPOKOHTPOJIJIEPOB, BUIBI, IPENMYIIeCTBA 1 HeAOCTATKI.

20. PaboTa c mopramMu BBOZIa — BEIBOZAA 8-MU pa3psIIHbIX MUKPOKOHTposLtepoB AVR.

21.IIpepeIBaHNT MUKPOKOHTPOJUIEpPA H A 4ero NpuMeHSIoTcsS. OCHOBHBIE HMCTOYHHIKU
npepbIBaHmii. OuepegHOCTs OOpaOOTKHM IIpepBHIBAHUII IIPU  BO3HHKHOBEHIN
HEeCKOJIbKIX IpephIBaHMI OJHOBPEMEHHO.

22. OyHKIMOHANBHOE Ha3HAYeHNe TaliMepOB/CUeTUYMKOB MHKPOKOHTpoiIepa. CrocoOb
M3MEHEHNS YaCTOThI IIEPETIONHEHN S TaliMep/CIeTINKOB.

BIP YA EL

dyHKITMOHANEHEIE HazHadeHnd. PopMmaT Kaapa U alrOpUTM IpU IIpHeMe/Tiepeadn

23.0OcHOBHBIE YaCTHU Momyns npuemo-nepegatumka UART u  mx

maHHBIX 10 uHTepdeiicy UART.
24.KakoBbl OCOOEHHOCTH IIPH OPraHM3allii IIPOIeypPhl CBSI3AHHOW C COCTaBJICHHUEM
3aJBOK Ha OOOpyIOBaHME M 3allaCHBIE YaCTH ITM(PPOBBEIX TeJIeKOMMYHUKAITMOHHBIX

CHICTCM.

Zaoaua Nel
MakcuMansHO YIIPOCTUTE CIETYIONTYIO (YHKITHIO € TTIOMOITIBIo KapT KapHo

f=abcdefgh + abcdefgh + abcdefgh + abcdefgh +
abcdefgh + abcdefgh + abcdefgh + abcdefgh +
abcdefgh + abcdefgh + abcdefgh + abcdefgh +
abcdefgh + abcdefgh + abcdefgh + abcedefgh +
abcdefgh + abcdefgh + abcdefgh + abcdefgh +
abcdefgh + abcdefgh + abcdefgh + abcd efgh +
abcdefgh + abcdefgh + abcdefgh + abcedefgh +
abcdefgh + abcdefgh + abcdefgh + abcdefgh +

3aoaua Ne2

Ber ucnonesyere TaiiMep cuéramk (TCNT1) mukpoxoHTpoimepa Attiny2313 u
BKJIOUIUIN IIPephIBAHIE II0 IeperoHeHno. Kakoe 3HaueHns HeoOXOIUMO BEICTABUTH B
peructp TCNT1 st BbI3oBa (DYHKIIMM MPEepHIBAHIIA II0 ITEPETIOIHEHHIIO Yepe3 deThIpe
CeKYHIBI, e€CIH TaKTHpPOBAHME MHKPOKOHTPOJIEpa BeIETCA OT BHEINHEro KBapILEBOTO
pesoHaropa 16MI, mpu our CKDIVS
TCCR1B=0x04 (Timer/Counter) BricTaB)eH Ha clkyo/256 (From prescaler).

s5ToM  (pBIO3 3alporpaMMUpPOBaH, a



3aoaua Ne3
ITo UART mmTepdeiicy mepromiraecky IPUHIMAeTCsS CUTHAI OHOOATHOro Koaa

0x4b. 3SapucyiiTe BpeMeHHYIO OUarpaMMy IIPUHIMaeMOro CHUTHala, eclli Ilepegada

BeméTes ¢ mapamerpamu 9600/8-N-1.

3aoaua Ned

C HWK-mmynbra ymOpaBlieHHS HEKOTOPOH (UPMBI B COOTBETCTBUU C TPYIIION
cragnaptoB IrDA curuan npuxrmvaerca TSOP4836. 3apucoBats BUj cuUrHaNa ¢ BEIXO/IA
TSOP, ecrm ¢ mynbTa Iepenaércsl 3HAUeHHe JaHHBIX paBHOe 57 COOTBETCTBYIOIIEE
Ha)XKaTAIO OIHOM KHOIKH, a (UpMa WHCIIONB3yeT ONHOOANTOBYIO HE PAaCIMPCHHYIO
aIpecarliio COOTBETCTBYIONIYIO 3HaueHmo 230 (3HaueHMS YyKazaHbl B IeCSITHUIHOI

CHCTEMEC CIII/ICJ'IGHI/IH).

3adaua Ne5

Pemenne 3zagaw:yi, COCTOMT B aHAIN3e 53| DO
@1 pc/ |0
paboTHI CXEeMBI U ITOCTIEIYIOIEM BEIBOZIE O €€ = 3i] 4 P2 :

g 20l g
(PYHKIWMIOHAILHOM  Ha3HAYEHHH, KOTOPBIH ® 3
) 5
BEIPAYKAETCA B BHJIE CJIOBECHOHU p
7
XapaKkTepUCTUKHI 51 B M300paskeHNH 8
9
dyakimonanmsHoro  YI'O  aHammsupyeMoit 1
11
CXEMEL. ] 1
o |
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= |9§2m3 15
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3aoaua Ne6

13

11

W — o g
WK~ OL

10

DR

WPl

[ RC ]

l
T HLTJ oo

Jaoaua Ne7

Permenuie 3aatw, COCTOUT B
aHaymi3e PabOTHl CXEeMBl U
IIOCTIeTYIOIIEM BEIBOJIE O €€
(bYHKITMOHATEHOM
Ha3HAYeHNH, KOTOPBII
BBIPAYKASTCS B BUJIE
CIIOBECHO XapaKTePUCTUKI
u B M300paKeHII
dyakimonamsHoro  YI'O
AHATIT3UPYEMOIT CXEMBI.

g

Pemenne 3amawy, cocToUT B aHaI3e
paOOTBI CXEMbI, BBIIONHIEMOM C IIOMOIIBIO
mibo  cocTaBieHMs ~— TaOmIIl  IIePeXomoB
yCTpoiicTBa, NINOO M300pakeHHs BpeMeHHOI
AUarpaMMBbl H3MEHEHIS COCTOSHMI yCTpoiicTBa
10/ BO3/eliCTBIEM COOTBETCTBYIOMINX BXOMHBIX
CUTHaJIOB. Pe3ynbTraroM aHamm3a JOJKeH OBITh
BEIBOJI O (PYHKIMOHAILHOM Ha3HAYEHUI CXEMEI,
KOTOPBIIt BBEIpaXkaeTcA B CJIOBECHOU
XapaKTepUCTUKe (YHKIME  yCcTpolicTBa U
M300pakeHNU (PYHKITMOHATILHOT O ¥EQ

AHAITM3UPYEMOHU CXEMEI.
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3aoaua Ne§

Samaua mpencTaBiLeT coOOM 3akOHUeHHOe B (PYHKIMIOHATLHOM OTHOIIEHUN
YCTPOHCTBO, (PYHKIINIO KOTOPOro HeOOXOMUMO OIPeAeUTh B MIPOLIECCe PelIeHIIT IIyTeM
aHam3a paboTel cxeMbl. PerreHne zamady IpefrolaraeT He TONBKO ONpeeseHie
(YHKIMOHAIPHOIO HazHAUEHMS Bcell CXeMbl, HO M Ka)KIOrO ee BHEIIHero BXoAa U

BBIXOZA.
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3aoaua Ne9

3agaua npencTaBigeT coOOi 3akOHUeHHOe B (PYHKIMOHATHLHOM OTHOIISHMHI yCTPOICTBO,

(YHKIMIO KOTOPOro HEeOOXOMIMO OIpefennTh B IIPOLecCe pelleHHs IIyTeM aHalIu3a

paboTeI CXEMBI.
RG [Q RG |Q
D D

Perrenie sagaqn 24y 0l13 Al 0|13

30, 112 3l 112
MpeAroaraeT He 4], 2|1 4], 21

5 3[10 4 5 3010 o
TONBKO  OIpe/esieHne 4] 3]

LipR L b
(PYHKITMOHAILHOT O
HazHavYeHHIT BCeil 53¢ 8 o

2302 S
CXEMBI, HO M KaXKIOro 6 [7]ue: 6 [Tl
ee BHEIIIHEero BXoaa U
BBIXOJIA.

OlLleHOYHBIE CPeCTBA JJIS UHBAIMIOB U JIMII C OrPAaHIYeHHBIMUA BO3MOXKHOCTSIMU
3I0POBBSL  BHIOMpAIOTCA € yYeTOM HMX  HMHIUBUAYAIBHBIX  ICHXO(MH3MIECKUX
OCOOEHHOCTEHA.

— IIpU HEOOXOMMMOCTH MHBAIUAAM U JIAIAM C OPAaHHMYEHHBIMH BO3MOYKHOCTIMU
37I0POBBS IIPEIOCTABIISIETCS TOTTOJHUTEIBHOE BpeMs IS IIOATOTOBKH OTBETA;

— IIpY TIPOBEIeHNH MPOIeyPhl OIIEHUBAHIS Pe3yJIbTATOB OOYUeHUs MHBATU/IOB U
JIVIT ¢ OTPaHIYEHHBIMU BO3MOXHOCTSIMU 3[IOPOBBS IIPEAYCMAaTPUBAETCS UCIIOIb30BAHNE
TEeXHUYECKUX CPEICTB, HEOOXOANMBIX WM B CBA3M C WX WHAUBUIYAILHBIMU
OCODEHHOCTIMU,

— IpPU HEOOXOAMMOCTH NI OOYHAIONINXCSA € OrPaHUMYEHHBIMU BO3MOYKHOCTSIMU
37I0POBBS I MHBAIMIOB HPOIeypa OLIeHIBAHUS Pe3yJIbTATOB OOYYIEeHMS IO CIUILIIHE
MOJeT IIPOBOJUTHCS B HECKOJILKO 3TAIlOB.

[Iportemypa OIEHMBAHHS pPe3yIbTAaTOB  OOYYeHWS HHBAIOB W JHMI[ C
O paHIMUEHHBIMUA BO3MOXKHOCTSIMI 3I0POBBS IO AUCHUIUIMHE (MOIYIIO) IIPeIyCcMaTpUBaeT
IIpeIoCTaBIeHre uHopMarpy B (opMax, aJalTHPOBAHHBIX K OMPAHUYEHISIM UX 3JOPOBhS
¥ BOCIIPUATIS MH(POPMATL !

JI71st vy © HapyIne HUSIMU 3PEeHIS:

— B IIeYaTHOI opMe YBeIMIeHHBIM IPUQTOM,

— B (popMe 3IEKTPOHHOTO JOKYMEHTA.

JIois vy © HapyIeHISIMU CITyXa:

— B IIeUaTHOI dopMe,

— B (popMe 3IEeKTPOHHOTO JOKYMEHTA.

JIoist v © HapyIneHIMU OITOPHO-ABUTaTeILHOTO alniapaTa:

— B negatHOi dopme,

— B (hopme 3IeKTPOHHOTO JOKYMEHTA.

JaHHBIM 1@epedeHb MOXeT OBITh KOHKPeTH3HPOBaH B 3aBHCHMOCTH  OT
KOHTHHIeHTa O00yJIaromXcs.



5. IlepeueHb OCHOBHOH ¥ JONOJHHUTEJBHOIl Y4YeOHOH JHTepaTypBhI,
Heo0X0ANMO¥ JJIst 0CBOCHHST JUCLIHILTHHBI (MOXYJIsI).

5.1 OcHoBHas JUTEpaTypa:

1. Hopoxxumos, O. I1. OnexTpormka u cxemorexHuka B 2 1. Yacts 2 : yueOruk / O. IT.
Horoxunor. — M. : MsparemsctBo FOpaiit, 2017. — 421 ¢. — (Cepus : bakanasp). —
ISBN 978-5-534-03515-5. — Pexam moctyna : www.biblio-online.ru/book/A249DF90-
9B06-4320-87A4-58BCF3A99C6D. I'pud YMO BO

2. Caxues, A. M. [TudpoBsie ycTpoiicTBa 1 MUKPOIIPOIIECCOPH! : yueOHoe mocodue/ A.
M. CaxmeB. — 2-e uzf., nepepad. u gon. — M. : M3parensctBo Opatit, 2017. — 139 c.
— (Cepus : Bakanasp). — ISBN 978-5-534-04946-6. — Pexum gocryma : www.biblio-
online.ru/book/1BE9378D-3F7B-44A0-A1BC-79BOC8B2EFAE.

3. Hapemmxus A K. Lndpoperie ycTpoiicTea 1 MUKpoIporieccopsl. M.: Axagemms, 2008,
318 c.

JInst ocBOeHMS WMCIMIUIMHBI WHBAIMIAMU U JIMIIaMH C OrpaHHYeHHBIMU
BO3MOJKHOCTSIMU 3IOPOBbSI MMEIOTCS H3/IaHHSI B SIeKTPOHHOM BHJE B SIEKTPOHHO-
oubmoTedHBIX cucTeMax «Jlaub» u «HOpaiiT».

5.2 /lonotHMTe/IbHASA JTUTEPATYpA:

1. BobposHukos, JI. 3. Onextponuka B 2 4. Yacts 2 : yuebuuk/ JI. 3. BobpoBHUKOB. — 6-
e u3a., ucnp. u gorn. — M. : Mzgaremscto IOpaiit, 2017. — 275 ¢. — (Cepmus :
Bakanasp). — ISBN 978-5-534-00112-9. — Pexam goctyma : www.biblio-
online.ru/book/81A5D012-0D87-439A-8219-FF111CABBB2C. I'pud YMO BO

2. MuxkpomnporeccopHasd TeXHHUKA B ONITHIECKUX TeJIeKOMM YHUKAITMOHHEIX CHCTeMax:
nabopatopusii pakTukyM. / [notmmm M.IL., A.C. Jlepuenko, H.A. SlkoBenko, B.A.
Huxutun/ Kpacuomap. Ky6anckuii roc. yu-1, 2014, 112¢. ISBN 978-5-8209-1015-9

3. ITudporas smextponmka boiit, Knayc M3znatensctBo: Texnocdepa 471 crp. 2007T.

6. IlepeueHb pecypcoB HH(}pOPMALHOHHO-TEJEKOMMYHUKAIIMOHHOH CeTH
«HTEepHET», HEOOXOUMBIX JJIsI OCBOE HHSI HCIUILIUHbBI (MOIYJIsT).

1. OnexTponHas MHPOPMAITMOHHO-00pa3oBaTelbHas cpefa MomymbHOro J[MHaMuaeckoro
O6yuennga Kyol'Y — pasgen «ITudpoBas anekTpoHuKa»
http://moodle.kubsu.ru/enrol/index.php?id=15

2. DiextponHas Gubmorexa FOPAWT: www.biblio-online.ru

3. OnexTponHo-6ubIMOoTeuHAasa cuctema JIAHD: https:/e.lanbook.com

4. Karanor marazuna Yur-J{vmn 1 Bumeo o030ps IO KOMITOHeHTHOM Ga3e Impoparornetics
B MarasuHe, a Tak>e CIIPaBOUHbIe MaTepHalkl Ha IIPofaBaeMble KOMIIOHEHTH
https://www.chipdip.ru




7. MeToan4ieckiie YKasaHu#a JJis oﬁytlammuxcﬂ M0 OCBOEHHIO JHCHHILIHHbI (MO)I'YJ'IS[).

Jlekig sBigeTcsS ONHOM 13 (opM H3yUeHNS TeopeTHHYeckoro MarepHana IIo
guclmnmHe. B Xome JIeKIMOHHOrO Kypca IIPOBOOUTCS M3JIO0XKEHHE COBPEeMEeHHBIX
HAy4IHBIX IIOAXONOB U Teopiii. B TeTpamy s KOHCIEKTHPOBAHUS JeKIH HeoOXOoIMO
MMeTh IIONS, IZe II0 XOAYy KOHCIIeKTHPOBAHNS MJeNaloTcs HeOOXONUMbIE ITOMETKI.
3armicy AOJDKHBI OBITH W30MpaTeIbHBIME, I[IOJTHOCTBIO CIIEQyeT 3alllCBIBaTh TONBKO
omnpezeneHns. B KOHCIeKTe IPUMEHIIOT COKpallleHIe CJIOB, YTO YCKOPSeT 3aIllCh.
Borpocsl, BO3HUKAOIINE B XOAe JISKIII, PEKOMEH/IyeTCs 3alllIChIBaTh Ha ITONSIX U I10CHIe
OKOHYAHMSI JIeKIIM OOpaTUThCS 3a pasbICHEHHEeM K IperofaBaTermo. Heobxommumo
AKTHIBHO paboTaTh ¢ KOHCIIEKTOM JIEKIWIH: ITOCIIe OKOHYAHMS JIeKIINH PeKOMEHIYeTCs
IIepeInTaTh CBOM 3aIlNCH, BHECTH IonpaBky u gononHeHms. Jns 300 BakHo paboTaTh C
BUJI€O0 JIEKITMSIMHI UMEHHO B TaKOM KIIIOUe.

OnmHMM U3 OCHOBHBIX BUJIOB JIeSTeJILHOCTU CTYy[I€HTa SBIISIETCS CaMOCTOSTENbHAs
paboTa, KOTOpas BKIIOYaeT B ceOs M3y4eHHe JIeKIMOHHOTO MaTephana, yIeOHHKOB U
YuIeOHBIX TIOCOOUH, ITO/ITOTOBKY K BBHIIOJIHEHUIO Ta0OPaTOPHBIX padoT.

MeToanka  caMOCTOSTENBHOM ~ palOTBI  IIPeABAPUTENEHO  pa3bICHICTCH
IperiofiaBaTteleM U B IIOCIEAYIOIIEM MOXKeT YTOUHITHCS C y4eTOM WHIMBUIYabHBIX
ocobeHHOCTell  CTYZIeHTOB (pexoMeHmaI  pasMelleHBl B SIIEeKTPOHHON
MH(pOPMAIOHHO-00pa3oBaTeIbHOI  cpefe MonympHoro JluHammdaeckoro OOydueHUs
Kyol'y - paszmen «[Tudpopag SJIEKTPOHIKa»
http://moodle.kubsu.ru/enrol/index.php?id=15). BpemMs u wMecTo caMOCTOSTEIbHON
paboTHl BEIOMPAIOTCS CTYAEHTaMU IO CBOEMY YCMOTPEHHIIO C YHIeTOM pPeKOMEHIAITHiA
IperiofaBpaTellsl B BHUAE IUIAHA CaMOCTOSTENBHON paboThl cTyxaeHTa. llmaHmpopaHme
BpEMEHM Ha CaMOCTOSTENHHYIO padoTy, HEOOXOMMMOro Ha W3ydeHHe HaCTOSIIeH
OUCITMILINHBI, CTyAeHTaM JIydIle BCEro OCYIIECTBISTh Ha BECh  CEMECTp,
NpeAycMaTpUBad IIPH 3TOM PeryJIipHOe IIOBTOPeHNe IIPOHASHHOro MaTepuaa.
CaMOCTOSTENFHYIO  PabOTy HajA JICIMIDIMHONW — CleyeT HAYMHATh C W3Y4eHHS
IIPOTPaMMBI, KOTOpasl COIEePKUT OCHOBHBIE TPEOOBAHM K 3HAHUIM, YMEHUIM 1 HAaBBIKAM
obydaembIx. OOS3aTENBHO CIeAyeT BCIIOMHHUTE PEeKOMEHIAIH TIperofapaTells, TaHHbIe
B XOJIeé YCTAaHOBOUHBIX 3aHATHI. 3aTeM cleAyeT MNPHCTYIIaTh K HU3YUEHUIO OTAENBHBIX
PasesioB U TeM B IIOPIAKe, IIPeyCMOTPEHHOM POrPaMMO.

Ilomyume nipeqcTapieHne 00 OCHOBHOM COAEP KaHWUM pa3fella, TeMBI, HEOOXOIIMO
M3YUIUTh MaTepuall II0 TeMe, H3JIOXKeHHEI B ydeOHuke. llenmecooOpasHO COCTaBUTH
KpPaTKMiT KOHCIIEKT IUIM CXeMY, OTOOPaXKAIOIIYIO CMBICI U CBSI3M OCHOBHBIX ITOHSITHM
JAQHHOTO pa3/ela U BKFOYEHHEIX B Hero TeM. OOs3aTelIbHO CleayeT 3alliCHIBAaTh
BO3HUKIIINE BOIIPOCKHI, HA KOTOPHIE He YAIOCh OTBETUTH CaMOCTOSITEILHO.

HeoOxomMo U3yHIuTh CIICOK PEKOMEHIOBAHHOW OCHOBHOI U JOMONHUTETHHOM
JIUTepaTyphbl U YOSIUTHCS B 66 HAIMYUY B JITIHOM ITOJIE30BAHIH WIN B IIOIPA3ZISIIEHIIX
6ubmuoTekn B OyMaXXHOM IUTH BJIEKTPOHHOM BHIe. BCIO OCHOBHYIO YUeOHYIO
JIUTepaTypy KelaTelbHO H3ydaTh ¢ COCTaBJIEHUEM KOHCIekTa. UTeHue JUTepaTypsl, He
COIIPOBOXKIAeMOe KOHCIIeKTHPOBaHHEeM, Majlo pe3yiabTaTuBHO. llens HarmicaHus
KOHCITeKTa II0 AWUCIIIIINHE — c(OPMHPOBATH HABHIKU IIO IIOMCKY, OTOOpY, aHAIM3y U
dbopMyIIpoBaHIO yYeOHOro MaTephana. OTH HaBBIKM OOS3aTelNbHBI JUIS JIFOO0ro
clieldajiicTa C BHICIIMM OOpa3OBaHHMEM He3aBUCUMO OT BLIOPAHHOI'O HallpaBJICHMUS.
Harmicamme KOHCITEKTa JOMKHO OBITH TBOPUECKHM — HYXXHO He ITepeIlIChIBaTh TeKCT M3
HMCTOYHUKOB, HO IIBITaThCA KPaTKO M3JIaraTh CBOMMU CIIOBAMH COJepXKaHHe OTBeTa, IIpU
HTOM MaKCHMAJIBHO ero CTPYKTYPUPYS U HCIIONB3YS CHMBOJIEL 1 YCIOBHEIE O0O3HAYTEHNS.
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Kormpopanue 1 3ay<mBaHie HEOCMBICIEHHOTO TeKCTa TPYLOeMKO U 110 OONBIIIOMY CHeTY
He UMeeT IIO3HABaTeJILHOM M NpakTHUecKol IeHHocTH. [Ipm paboTe Ham KOHCIIEKTOM
00sg3aTeNbHO BBISBJLIIOTCS 1 OTMEYAIOTCS TPYOHBIE AN CaMOCTOSTENHLHOIO M3yUeHIS
BOIIPOCHI, C KOTOPHIMU YMECTHO OOpaTHThCS K IIPerlofaBaTelio IIPU IIOCEIeHI
KOHCYJIbTalMii, MO0 B HMHAMBHAyalbHOM Iopsake. [Ipu urernm yueOHON H HaydIHOM
JIUTepaTypbl HEOOXOANMO BCErla CIeIUTh 32 TOUHBIM U IIOJHBIM ITOHUMAaHIeM 3HAYeHIIS
TEePMUHOB U COIEPKaHIs IIOHITUI, ICIIONIb3yeMbIX B TekcTe. Beerza ciemgyeT yTOUHSTE
3HAYEHNS I10 CIIOBAPSIM IUIN SHITMKJIONEIIIIM, IIpH HeOOX OMMOCTH 3aITCHIBATD.

K nmaboparopHeiM paboram cilegyeT IIOATOTOBHTLCS — IIpeABApUTENIBHO,
O3HAKOMHUBIIINCh C KpaTKOH HO creruduyueckoil Teopmeil pasmerieHHoil B Cpeme
MopymbHOro JMHaMUYeCKOro OO0yuenns Kyol'y
http://moodle.kubsu.ru/enrol/index.php?id=15, mapons 3ammcu [JOCTyma B pa3fel
mucinnumHel  «][udpoBas  snekTpoHMKa» BBHAASTCS BEOYINM  IIPEIIofaBaTelleM.
Pexomennyercs O3HaKOMUTLCS 3apaHee W C METOAWYECKHME PEeKOMEHIAISMU IIO
IIPOBECHIO COOTBETCTBYIONIEeH TabopaToOpHON paboTel, M B CiIydae HEOOXOAMMOCTH
IIPOBECTH IIpe/IBapUTeNIbHBIe PACUEThl U IIPUT OTOBJICHIS.

HemocpencTBeHHass MOATOTOBKAa K 3a49eTy OCYIIECTBJISETCS IIO BOIPOCAM,
IIpe/ICTABIIEHHEIM B JaHHOM y4eOHOI IporpaMme IVCITUILUIMHBI U 3a7adaM. |IaTeIbHO
n3yuiTe (POPMYNHPOBKY KaXKAOTO BOIPOCA, BHUKHHUTE B €ro CyTh, COCTaBbTe IUIAH
OTBETa, TaK KaK 3adeT cHaéTcsd B YCTHOH (opMe B XOAe AMalora IIperrofiaBaTelsl co
CTYZEHTOM.

B ocBoeHmM AUCHMIUIMHBI WHBAIWAAMHU ¢ JHIIAMU C OrPaHUYeHHBIMHU
BO3MOJKHOCTSIMH 3[IOPOBBS NPEAYyCMOTPEHB HHAMBHIyallbHbIE KOHCYJILTAIMN (B TOM
gucie uepes email, Skype wm viber), Tak xak OoJbINOe 3HaUEHNE UMeeT KOHCYIbTAITUH.
VHayBupyanpHEIE KOHCYNBTAlMM IO IIPEAMETY SBJLIFOTCS BaXKHBIM  (PaKTOPOM,
CIIOCOOCTBYIONINM MHAVBUIYATA3ALMN OOYHYEeHNI U YCTAHOBIEHUIO BOCIIUTATEIHLHOTO
KOHTaKTa MeXJy IIperoflapaTelleM U OOYYaIONWIMCS WHBAIMAOM MM JIIIOM C
OTPaHMYEHHBIMH BO3MOXHOCTIMH 30POBBAL.

PexomennyeTcs ciuemyronmuil rpak CcaMOCTOSTENBHONU pabOTHI CTYASHTOB IIO
yHIeOHBIM HeIeJIIM KaXJIoro ceMecTpa:
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8. Ilepeuens HHPOPMANHOHHBIX TEXHOJIOIH, HCIO/Ib3YEMbIX MPH OCYIIECT BJICHHH
00pa30BaTEJIbHOrO MPOIecca o AHCHHIIHHE (MOIYJIIO0).

8.1 Ilepevens HHPOPMANHOHHBIX TE€XHOJIOTHIlL.

[Ipn ocyiuecTBIeHNH OOpPA30BaTENbHOH HEATENIBHOCTH IT0 HACTOSIIEH IIporpamMMme
HCIIONb3YETCA  IEKTPOHHAs  HH(OPMAI[MOHHO-0Opa3oBaTelbHas  cpefa  MOAYIBHOTO
JHHaMIYECKOTO OOyueHusa Kyol'yY B paszerne KOTOPOi
http://moodle kubsu.ru/enrol/index.php?id=15 «[{ndpoBasg 5IeKTpPOHHKa» pacllONIararoTcs
y4eOHO-METOMUYECKHE MaTe€pHAIlbl: PEKOMEHIAIMH II0 CaMOCTOSTEIBHONH palore CIyJeHTa,
TpeOOBaHMS K OCBOECHHIO JAHHOH Yy4YeOHOH IPOrpaMMBI, TEOPETHYECKHE H METONHYECKHE
OIMCAHUS M 33JaHHs K IIPOBEJEHHIO J1a0opaTOpHBIX pabor. Cpefa cOOHMpaeT CTaTHUCTHKY IIO
BPEMEHHU aKTHBHOCTH aKKAaYHTa KaXKIOr'O CTYAEHTa IpH padoTe ¢ Pa3MEIEHHBIM MaTEPHATIOM.

llpoBenenne  mexkumMi — TIpPeAyCMaTpPUBAET  HCIIONB30BAHHE  JEMOHCTPAIMOHHBIX
MYIBTHMEAUHHEIX MATEPHAIOB € HCIIONB30BAaHHEM IIPOEKTOpa. TaK Ke BHAEO JEKIHH H
1a60paTOPHEIE BEIMAIOTCSA AT CAMOCTOATENIBHOTO H3YYEHHS.

8.2 Ilepevennb He0OX0AMMOro MPOrPaMMHOTO 0decTedeHM L.

Tak kKak Id CaMOCTOATEIBHOW PpaboThl OOYYarOIMUXCs IIPEAIIoaracTca IOCTYIL B
SMEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTeNbHYIO CPEly OpTaHHM3allMM U ceTh WHTEpHET, TO
o0mue TpeOOBaHUI K IOMEINEHUSIM JUISI CaMOCTOSATEIBHONM PpaboThl OOYYaroIMUXCsS BITOIHE
JIOCTaTOYHO.

JI1g peanmm3aliii HacTOAIIEN IPOorpaMMbl TPeOYeTCs:

1. OmnepanonHas cuctema Microsoft cemeiictea Windows (7/8/10), B paMkax IIporpammbl
komrtanuM Microsoft “Enrollment for Education Solutions” I KOMITBIOTEPOB H CEPBEPOB
KybaHcKoro rocyapcTBEHHOT O YHUBEPCHTETA M €T0 (DHITHATIOB.

2. llporpammubelii makeT WIinAVR Ui omepallHOHHBIX cHCTeM ceMelicTBa Windows,
BKIIFOUAOIINH B ce05 KPOCC-KOMITWIISITOP M HHCTPYMEHTHI Pa3paboTKH 1T MHKPOKOHTPOIIIEPOB
cepuit AVR ¢upmer Atmel. WinAVR 1 Bce BXOISIIHE B HETO ITPOrPaMMBI SBIISFOTCS OTKPBITHIM
IIPOTrPaMMHBIM OOECIIEeYEHHEM, BBITYIIIEHHBIM 101 JIleH3uer GNU, HO paclipocTpaHsEOTCS B
CKOMITMITMPOBAaHHOM BHJIE https://sourceforge.net/projects/winavr/files/.

3. PonyProg — mporpaMmarop (IporpaMMHasi 4YacTh IIporpamMmaropa) Ui CUHTBEIBaHHS H
3aITHCH  TIPOTPaMMBI  MHKPOKOHTporiepoR M [I3Y ¢ mocieqoBaTelbHBIM —HHTepdeiicoM
IporpaMMupoBaHus http://www.lancos.com/prog.html. SIBmgerca cBOOOIHO pacCIIPOCTPaHIEMOM
GNU-1porpaMMoit ¢ OTKPBITEIM UCXOZHBIM KOZOM.

8.3 Ilepeuens HHGOPMANHOHHBLIX CIPABOYHLIX CHCTEM:

1. DrexrporHas 6ubmorexa JIOPAWUT: www.biblio-online.ru

2. DnekTpoHHO-0HOmMIoTeuHast cucteMa JIAHD: https://e.lanbook.com

3. Basa BHe0 0630pOB 5IEKTPOHHBIX KOMITOHEHTOB, cXeM, (PH3HYeCKHX SBIEHHI U YCTPOHCTB
xomitaHuu «UMIT u UIT» : https://www.chipdip.ru/video




9. MarepHaabHO-TeXHHYECKASN

6333, HeoOXomuMasi IS ocyliecTBJIeHH 5

06])2130]33'1‘ €JIBHOI0 Npolecca o JMCHHIHHe (MOXYJII0).

No

Bug pabor

MaTtepHanbHO-TeXHHYECKOe 00ecIieueH e THCIIHITIIIHEL
(MOZYIISI) M OCHAIEHHOCTH

L

JIEKIMOHHEBIE 3aHATHI

JIeKIMOHHAsL ayAMTOPHS, OCHAIlEHHAs ITPe3eHTalHOHHOMN
TEXHUKOH (TIPOEKTOp, 9KPaH, KOMIIBIOTEP/HOYTOYK) H
COOTBETCTBYIOIIMM IIporpaMMHBIM oOecrieueHueM (I10)
I7s1  BOCIIpOM3BeldeHHS (aiinoB ¢QopmaTta jpg M avi.
JlOCTaTOUYHBIM KONMHYECTBOM ITOCaMOYHBIX MecT: Ne 209C,
Ne 315C, No201

[IpakTHuecKkne
3aHATUS

AyauTOpHSI OCHAIlleHHAasl MEIOBBIMH MM MapKePHBIMH
JIOCKaMH, IIPE3EHTAIMOHHON TEeXHHUKOH (IPOEKTOp, 3KPaH,
KOMITBIOTEP/HOYTOYK) M COOTBETCTBYIOIIHM ITPOIPaMMHBIM
obecrieuenneM (I1O) g  BocnpousBefeHHS  (ailnoB
(hopMaTa jpg, 4OCTATOYHEIM KOITHYECTBOM ITOCAJOYHBIX MECT
co cromaMH: Ne209C, Ne205aC, Ne315C

JlabopatopHEIe
3aHSTHS

JlabopaTtopus, VYKOMIUICKTOBaHHAS CIIEIHAIH3HPOBAHHOM
MeOEbI0 W TEXHHYECKMMH CpPEACTBAMH  OOYYEHHS.
[IpoBeaeHHe 3aHATHI 1a00PaTOPHOrO MIPAKTUKYMa YaCTHYHO
MPEAYCMOTPEHO B «1abopaTOpHH IM(POBOI M aHaJIOTOBOM
TEXHHUKU» Ne327C Ha 71a00PATOPHBIX CTEHAax
«JNEeKTPOHHEIE IIPUOOPED», BBITYCKaeMBIX CaHKT-
[TeTepOyprekum ['ocyzapcTBEHHBIM YHUBEPCHUTETOM
TemexomvyHukarmit uM. mpod. M.A. BoHu-Epyepmua.
Bropas mnonoBHHa J1a0OpaTOpPHBIX PpabOT IIPOBOAUTCA B
«KOMITBIOTEPHOM KJIacCe CIICIMANBHBIX AUCLIATLIH»
(aymuropusa 205¢) (¢ ucnonszoBannem MIKROE-456,
BIGAVR6 Development System,
[TomHopyHKIMOHAEHAS —~ OTJIQJIOYHAS  IDIaTa  JUId
m3yuenng MK Atmel AVR) ¢ ucrionb3obanmem 1K (3-ro
rokorerus Intel i3 ¢ mpemycTaHOBIEHHBIM TpeGyeMbIM
bInIE: peam3arm IIPOr PAMMEI IIPOr PaMMHEIM
obecrieueHeM )

['py1iossie
(MHIMBHTYaIbHbIE )
KOHCYIIbTAI[HH

[TomemeHrne ¢ JOCTaTOYHBIM KOJIMHYECTBOM TIOCATOYHBIX
MECT M MEIOBOW WIIH MapKepHOH Jockoi: Ne205aC

[TpomexyTouHas
aTTecTalus

[ToMermenue ¢ AOCTATOUHEIM KOIHMYECTBOM ITOCAIOUHBIX
MecT: Ne205aC

CaMocTOogTeIbHAS
pabora

KabuHer amd caMOCTOSTENbHOM pabOoThI, OCHAIEHHBIH
KOMITBIOTEPHOH TEXHUKOH ¢ BOSMOKHOCTBIO ITOAKITFOUEHHS K
ceTH «VHTepHEeT», IMPOrpaMMONH 5KPaHHOTO VYBEIHYEHHS H
00eCTIeYeHHBIH JOCTYITOM B 3JeKTPOHHYIO HH( OpMaI[HOHHO-
o0pa3oBaTeIbHYIO cpelly YHHBepcuTeTa No2(07¢




