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1 Henu u 3a1a4u M3yYeHUs1 AUCHUILIMHBI (MOLYJIs1)

1.1 Leab ocBOEHUA TUCIHUTIIAHBI

VYuebnas mucrummHa «lludpoBas SMEKTPOHHMKA» CTaBUT CBOSH IEIBI0O H3yUYCHHUE
POEKTUPOBAHUE U TPUMEHEHHEM LU(POBBIX 3JIEMEHTOB, Y3JIOB U YCTPOMCTB, MHUKPOCXEMbI
KOTOPBIX SIBISIFOTCSI OCHOBOW JUISl pEalM3alldy pa3IMYHbIX CPEACTB, IPUMEHSAEMBIX B
TEJIEeKOMMYHHUKALIMOHHBIX ~ CHUCTEMax, TEJIEBU3UOHHOM, paauopeneiHo, TpomocdepHoii,
KOCMHMYECKOW U PaANOIOKAMOHHOM anmnaparype.

1.2 3aga4yu AUCHUIJIMHBI

OcHOBHOU 3ajaueil TUCIHUIUIMHBI SIBJSIETCS OCBOEHHUE CHUCTEM HH)KCHEPHOTO aHaln3a
KOHCTPYKIIUN SJIEKTPOHHBIX CPEJICTB; 0000IICHHE U YIITyOJICHHE TEOPETUUECKUX U MTPAKTUUECKHIX
3HaHUH U HABBIKOB B 00J1aCTH IU(PPOBON U MUKPOKOHTPOJUICPHOM SJIEKTPOHUKU M CXEMOTEXHHUKH.

B pesynbpraTe M3ydeHHs TUCIMILIAHBI y CTYJICHTOB JODKHBI C(POPMHUPOBATHCS 3HAHWS,
HaBBIKM M YMEHHS HJIEKTPOHHOTO CXEMOTEXHUYECKOW HACTPOMKH, PETryJIMpPOBKU HHPPOBBIX
MOJyJIed CHUCTEM CBSA3H. BBINONHEHHE BHYTPUCXEMHBIX M MOJYJBHBIX MOHTQ)XHBIX padboT
TEJIEKOMMYHHUKALIMOHHOTO 000pyAOBaHUS BHICOKOW CIIOKHOCTH.

1.3 MecTo qucuunjinHbl (MOAYJIs) B CTPYKTYype 00pa3oBaTe/ibHOI NPOrpaMMbl

HucuumnuHa «lludpoBas >7MEeKTPOHHKA» OTHOCHTCS K OTHOCHTCA K (POPMUPYEMO
y4acTHUKaMHU 00pa30BaTeNbHBIX OTHOIICHWH bacTu broka 1 "/lucrumiuHel (MOZYTH) TO
BBIOOPY" yueOHOTO Iu1aHa. B cooTBeTCTBHM ¢ pab0ounM yueOHBIM TUIAHOM JIMCIUILINHA U3y4aeTCs
Ha 3-M Kypce 1o 04HO# ¢popme o0yueHHs. By mpoMekyTOYHOH aTTeCTaIlH: B IIECTOM CEMECTpPE
— 3a4er.

B pesynbTaTe nu3yueHus AUCIUIUTHHBI CTYICHTHI TOJDKHBI MOTYYUTh 3HAHUS, UMEIOIINE HE
TOJIBKO CaMOCTOSITEJIbHOE 3HaUY€HUE, HO M 00ECIEUUBAIOLIUE MOATOTOBKY Ul YCBOEHHUS psiia
MOCJIETYIOIUX JAUCHUIUIMH: « MHKPOIPONECCOPHAs TEXHWKA B ONTHYECKHUX CUCTEMAxX CBA3U»,
«CXeMOTEXHHUKA TEIEKOMMYHHMKALMOHHBIX CUCTEM», «DJIEKTPOIUTAHUE YCTPOMCTB U CUCTEM
TEJIEKOMMYHUKALUI.

Hacrosimmass nucuuruinHa HaXOAWTCS Ha CTBIKE JUCHUIUIMH, OO0ECIEeYHBaIOLIUX
B3aMMOCBS3b 0a30BOM U CHEIUAIBHON MOATOTOBKE CTY/IEHTOB, HEOOXOAUMYIO JUIsl pa3paboTKU U
PEMOHTa 3JIEKTPOHHBIX NPUOOPOB B CpelcTBax CBsA3M. M3ywas 3Ty OUCHMIUIUHY, CTYAEHTHI
MOJIy4alOT MPAaKTUYECKHE HaBbIKA SKCHEPUMEHTAIBHBIX MCCIEI0BAHUM CHHTE3MPOBAHHBIX
CaMOCTOSITEJIBHO YCTPOUCTB, HABBIKU CAMOCTOSATEIBHOTO MPUHATUS PEIICHUN I TOCTUKEHUS
MOCTaBIIEHHBIX 3a7a4 (DYHKIMOHHPOBAHUS pa3pabaTbiBaeMoil ammapaTypsl. [lostomy st eé
OCBOGHHSI HEOOXOJHMMO YCIEIIHOE YCBOCHHE COMYTCTBYIOIIMX AUCHUIUIMH: «Teopus
3JIEKTPUUECKUX LEnei», « DNEKTPOHUKA», «/UCKpeTHass MaTeMaTHKay.

1.4 IlepedyeHb MIaHMPYeMbIX Pe3yJIbTATOB OOyYeHHUS] MO JAUCHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOM NPOrPaMMbl

WN3yuenne naHHOW yueOHOW JAMCLUMIUIMHBI HampaBieHO Ha (OpPMUPOBAaHUE Y
oOyuaromuxcs obmenpodeccrnonanbubix komnerenuwii: [1K-3, TIK-4

Kon n HanMeHoBaHMe Pe3ynbTraTsl 00y4eHHs 10 AUCIUIUINHE
No 1110 WHAUKATOpa
JIOCTHIKEHUS 3HATh yMeThb BJa/1eTh
KOMIICTCHIIU N
1.  [[IK-3: Crnocoben [TpuHUMOB pabOTHL, cOCTaB U [BBIMONHATE paOOThI O [IPAKTUYECKUMHU
BBIIIOJHSATE PAGOTHI [0 | OCHOBHBIC XapaKTEPUCTHKH MOHTa)Ky 3JIEMEHTOB HaBBIKaMHU
MOHTAXKY, IPOBOIUT, | 000PYIOBAHNS CBSI3H. annapaTypbl CBSI3M. PKCTIEPUMEHTAIBHBIX
HACTPOIIKY, KonctpykrusHble ocobenHocTH, [[lomp30BaThes HccIeJ0BaHUN u
DEryIMPOBKY 1 NPUHIUITHATEHBIC, MOHTaXXHBIE |[IPHCIIOCOOJICHUSIMU VISl [HHCTPYMEHTAIbHBIX
HCIILITAHKE 1 QYHKIMOHATIBHBIE CXEMBI o0ecreveHus M3MepeHHi piniv|
TeIeKOMMYHHKALMOHHO | MOHTHPYEMOT0 000pyI0BaH . |0€30MaCHOro [IPOBEPKH, TTOWCKA|
ro 060pyI0BaHMs [TpaBuia 1 HHCTPYKLUH 110 BEIIIOTHEHUS PadoT. [PUYMH [OJOMKH |
[acHOPTH3ALMH 000PYJOBAHHSL. oTIIaKU




Konx u HanmeHnoBanue

Pe3ynpraTsl 00y4eHHUS IO TUCIUITINHE

WHAWKaTopa
Ne ..
JTOCTYDKEHUS 3HATH yMeTh BJIAJIETH
KOMIICTCHIIN N
KOMIIOHCHTOB
YCTpOICTB CBsI3Y;
CriocoOHOCTBIO
OOBSCHSITH
(usnueckoe
HAa3HAYCHUC
PJIIEMEHTOB M BITUSTHHE
UX T[apaMeTpoB Ha|
PIIEKTPHYECKUE
[mapaMeTpsl,
UaCTOTHBIE CBOICTBA
LU(POBBIX MOyl
CXEM CHCTEM CBSI3H.

2. [IK-4: Crioco6en|CTaHAaPTHI U IPOTOKOJIBI BriOupats 1 HaBBIKAMU
OCYIIECTBIATH HHGOPMAIMOHHBIX CUTHAJIOB, | HCIIOJIL30BaTh OIpeleNIeHUs IPUYUH
MOHHTOPHHI COCTOSIHHs(| HASHAUCHHS HHTEPQEICOB. COOTBETCTBYIOLIEE He
oGopynoBanmsi,  yuerCHCTBYIOLIIE OTPAC/IeBbIC TECTOBOE U [paboTocrocobHOCTH
0TKa30B 060py10BaHMs,| HOPMATHBEL HM3MEPHUTEITBHOE 0OopynoBaHus,
IPOBOLMTH  ILIAHOBO- o0opyaoBaHUeE. CPEIICTB U CHCTEM
npodunaKTHYECKHE U lcnionb3oBaTh CBSI3H.

[PEMOHTHO- NIpOrpaMMHOC

BOCCTAHOBUTEIILHBIC obecrieueHUE HaBBIKAaMU DPaOOTHI C

paGoTHI Ha 000pyIOBaHUS MPH €T0  |KOHTPOIIBHO-

TEJIEKOMMYHUKAIOHHO HaCTpOﬁKe. I/ISMepI/ITeHbHOf/'I

M 060pYI0BAHHH AHaJIN3MPOBATh arnmnaparypou.
IMMOJIYUYCHHBIC
pe3yJibTarhl. HABBIKOM
[Tonmp30BaThCs OCYIIECTBIIATH
MIPUCIIOCOOTCHHUSAMU ISl [BU3YaIIBHYIO
obecrieueHus [IPOBEPKY
0e30macHoOro TEXHIYECKOTO

BEITIOTHEHUS paboT.

COCTOSTHUS IT(PPOBBIX
cXxeM
TeeKOMMYHHKALIMOH

HOTO 000pYIOBAHUS.

Pesynprarel 00ydyeHMs] 1O AMCLUMIUIMHE AOCTUIAIOTCS B paMKax OCYILIECTBICHUS BCEX
BUJIOB KOHTAaKTHOHM U CAMOCTOATEIBHOM pabOoThl 00y4aOLINXCSl B COOTBETCTBUHU C YTBEPKACHHBIM
y4€OHBIM IJIAHOM.

HNupukaropel

JOCTHIKCHUA

KOMIIETEHIIUH

CUHMTAOTCA

AOCTMIKCHUHN COOTBCTCTBYIOIIHUX UM PE3YJILTATOB 06yqu1/I$[.

2. CTpyKTypa H coep:KaHue JMCIUILTHHBI
2.1 Pacnipenesienne TPyI0EMKOCTH AUCHUIIMHBI O BUIaM padoT
OO6mias Tpy10EMKOCTh JUCITUTUTMHBI COCTABIISIET 4 3a4.el. (144 yacoB), ux pacnpeaeacHue
1o BHJIaM padoT mpecTaBieHo B Tabmuie (st ctyaeHToB 3P0).

c(OpMHPOBAHHBIMU

npu

Bun pabot Bcero Ceccun Ha 4-M Kypce (Jacsl)
4acoB 3UMHSISI JIETHASA
KonTakTHas padoTa, B TOM 4Hcie:
IAyIMTOpHBIE 3aHATHS (BCEro):
BaHATHS JIGKIIHOHHOTO THIIA 4 4
MPaKTUIECKHUE 3aHITHSI 4 4
lmaGopaTopHbIe 3aHATHUS 8 8
Nuasi koHTaKTHAsA padoTa:
KoHTpoas camocTosaTensHor pabotel (KCP)
[Tpomesxyrounas arrecranus (MKP) 0,2 0,2




CamocTosiTe1bHasi padoTa, B TOM YHCJIe:
CaMoCTOsITENbHOE U3YUEHHE Pa3/IeNioB, CAMOIIOArOTOBKA
(mpopaboTKa ¥ MOBTOPEHHUE JIEKIIMOHHOTO MaTepuaa 1 124 64 60
MaTepHaiia y4eOHHKOB U YIeOHBIX TOCcOOMil, TOATOTOBKA K
ITa0opaTOPHBIM 3aHSATHUSIM)

KoHTpoJb: 3,8 3,8
3ayeT
OO01mas TPyA0eMKOCTh gac. 144 72 72

B TOM 4YHCJIE
KOHTAKTHasA pa60Ta
|3aq. e 4 2 2
KonTakTHas paboTa mnpu MpoBENEHUU yUEOHBIX 3aHATUN MO TUCIUILUIMHE «IUPpOBas
JJICKTPOHHMKA» BKIIIOYAET B ceOs: 3aHATHSA JICKIIMOHHOTO THITA, NPAKTHYECKHE 3aHSITHUSA,
nabopatopHele paOOTHI, TPYNIOBBIE KOHCYNbTallMKM (TaK JK€ M BHEAyJAUTOpPHBbIC, Yepe3
ANEeKTpOoHHYIO cpeny MS Teams). [IpomexxyTouHasi aTTecTalusi MOXET OCYIIECTBIATHCS Kak B
TECTOBOM TaKk M B YCTHOM (opme, HO MpPEANOUYTHUTENbHEE HCIONIb30BaTh, €CIU 3TO Oyjaer
TEXHHYECKHA BO3MOKHBIM, BAPHAHT BBIMIOJIHCHUS WHIWBHIYATHHOTO MPAKTHYECKOTO 3a4ETHOTO
3a/laHusl.

16,2 8 8,2

2.2 Conep:xaHue IMCUMILTHHBI
Pacripennenenuie BuIOB yueOHOM paOOThHI M UX TPYIOSMKOCTH IO pa3JiesiaM JUCIHILTAHBL.

Paznenbl (TeMbl) AUCHUTUIMHBI (304HAA hopma):

KonnuectBo yacos
o AynutopHas Bueayauropnast
No HammenoBanwme pa3nenoB (Tem) Beero aGora KCP Sl
J | 113 | JIP CPC
1. HOFI/I‘I?CKI/IG 5 5 2 12
yCTpOMCTBa U MUKPOCXEMBI
2 3ar[0M1:IHa10mI/Ie 12
yCTpoHcTBa
Mopaynu ycTpoicTB
3. ¢ 2 30
1 (ppPOBOH CXEMOTEXHUKHI
4. |IlpuMeHeHHE MUKPOKOHTPOJUICPOB 2 2 4 54
Bansiane npuMeHseMbIX IU(POBBIX
5.  |TeXHOJIOTMH Ha Ppecypc U BO3MOXKHOCTH 16
KOHEYHOI'0 YCTpOMCTBa
HUTOI'O no pazdenam oucyuniunsi 140 4 4 8 - 124
3auér 0,2
KonTtpons 3,8
O0mas TPyI0EeMKOCTb 110 TUCIAIIINHE 144

Mpumeuanne: N1 — nekumun, M3 — npaktndeckne 3aHatua / cemuHapsl, JIP — nabopatopHbie
3aHATMA, CPC — camocTonaTeibHan paboTta cTygeHTa

2.3 Conep:xanue pa3iesioB (TeM) QU CHUATIINHbBI
2.3.1 3aHATHSA JEKIIHOHHOI0 THIIA

dopma
HanmeHnoBanue
No Copepskanue pasjnena (TeMbl) TEKYIIEero
pa3znena (TeMsbl)
KOHTPOJIsI
1. Anre6pa JIOTUKHU: 3aKOHBI, aKCHOMBI U TOXIECTBA; AHATUTHIECKOE
npezcTaBieHue OyneBbix GyHKIM, METO YIPOLIEHHBIX KOJIOB T1/
Jlormieckue MHUHHMH3AMAA JOTHIecKuX QyHKuuid. TpaH3ucTopHO- JIP

tpansucropHas jgoruka (TTJI), TTJII, KMOII, uaTerpansHas
WHXEKIHOHHAA JIOTHKA. CpaBHUTENBHbIE XapaKTePHUCTHKU
CeMeHcTBa CXeM Ha Pa3HbIX THIAX JOTUKH. CXeMBI CONPSDKEHHUS
Pa3HBIX THUIIOB JIOTHKH. BHHApHbIE cXeMBI ¢ BpeMEHHOM

YCTpoﬁCTBa 1 MUKPOCXEMbI




3aBUCHUMOCTBIO JIOTUYCCKHE CXCMBI U (l)yHKHI/IOHaHBHI)IC
BO3MOXKHOCTH. MOHOCTaOMIIbHBIC STYEHKH M DJIEMEHTHI 3a0CPIKKHU.

2. CBMIaloIye PErMCTPBL; PETUCTPHI XPAHEHHUs, OCIIE[0BATENbHbIX
HpUOIIKEHHH; TOTIIECKUE MUKPOOIIEPALMH B PETHCTPAX. T1/
anomuHaronme 3anomunaroiye ycrpoiicrsa: SRAM, DRAM, ROM, PROM, JIP

EPROM, REPROM, EEROM, EAROM, FPM, EDORAM,
BEDORAM, MDRAM, RDRAM, DRDRAM, CDRAM, SDRAM.
OO01mmas xapakTepUCTHKA MAaTHUTHBIX CXeM M MarHUTHBIE
3allOMUHAIOLINE YCTPOMCTBA.
3. Cu€THBIE CXeMBI: CyMMAaTOPBI, CXeMBI BRIYUTaHUA. CXEMBI
cpaBHEHHS ¥ KOHTpoJs. [IpumeHeHre koMmapaTopoB. CXeMbl T1/
Moayu ycTpoiicTs KOHTPOJI 4ETHOCTH. POPMHUPOBATENN UMITYJIECOB U TEHEPATOPEI JIP
IU(POBBIX CUTHAJIOB HA OCHOBE JIOTHYECKUX CXEM.
undpoBoii cxemorexuuku  |[IpeoOpa3oBanue NUGPOBBIX MOCICAOBATSIBHOCTEH. Y CTpOiicTBa
oToOpakeHus UGPOBOM HHPOPMAITUH, OCOOCHHOCTH MTPUMEHCHUS,
napameTpbl. AHaJIOroBO-1U(pOBBIE U 1IM(PO-aHATIOTOBbIE
peoOpa3oBaTeIy.
4. Knaccudukanus apxutektyp nporeccopos. [IpuHcToHCKas
apxurektypa (Pon Heiimana). 'apBapickas apXuTekTypa. T2/
Moau¢unrpoBaHHast rapBapICKasi apXUTEKTypa. JIP
[pumenenne Crpykrypa mukpokoHTpoiuiepa AVR ot Atmel. Peructpst
MHKPOKOHTPOJLIEPOB obmiero HazHaueHws. Onaru coctosHM. [TamMsITh IporpaMmM.
amsate narsbex. [lepudepus. [pepeBanus. CTpykTypa Koaa
nporpamMmbl Accemosiepa. ApuMETHUSCKUE U JIOTHICCKUE
KoMaHbl. Makpockl. KoMaHBI TIEpechUIOK.
Komanel BeTBnenunii. KoMaH bl yCIIOBHBIX MEPEXOOB.
5. Bnsitue T Opranmsanus 1{O/] ans paboThI TEIEKOMMYHUKAIIMOHHBIX CETEH

. COTJIACHO 3aKOHOATENbCTBY U pacdeT COCTABIIIOIINX U pe3epBa
UAQPOBBIX TEXHONOIUA Ha CUCTEMBI UCXO/ISl U3 OTPAaHUYEHHS UX pecypca HapabOTKU Ha OTKa3.
pecype M BOIMOKHOCTHIOpenka pecypcoB paGOThI OCHOBHBIX KOMIIOHEHTOB
KOHCYHOI'0 yCTPOMCTBA TENEKOMMYHHUKAIIMOHHOTO 000PYI0BaHMs CeTel Mepenayn JTaHHbIX
B Pa3IMYHBIX YCIOBHUSX SKCILUTyaTallUH.

yCTpOMCTBa

3amura naboparopuoit padbotsl (JIP), konTponbras (K), Tectupoanue (T), BEIoTHEHHE
npakTuueckux 3aganuii (I13).

2.3.2 IlpakTHYecKHue 3aHATHS.

HaumenoBanue TemaTnKa NPaKTUYECKUX 3aHATUN dopma TeKyero
Ne pasgena KOHTPOJIS
1 2 3 4
1. |Jloruueckue AHanMTHYECcKOe Npe/cTaBIeHne O0yIeBbIX Tect Nel.
. (yHKIMHA, METOZ yNIPOIIEHHBIX KOIOB
YCTpOUCTBa U MUKPOCXCMbI MUHUMHA3ALUHN JTOTHYECKUX (QYHKINH.

[TapaszutHsie cBsI3M MUQPPOBBIX AIEMEHTOB I10
HersiM nmuTanns. OUunbTpanus MTUTAIOMINX
Hanpsbkenuid B 11Y. Tlepenaua curnanos B
dpoBeIX y3nax u ycrpoiictBax. [lomexu B
CUTHAJIbHBIX TUHUAX. CUTHAJILHEIE JIMHUHU
MOBBIILIEHHOTO KaueCTBa.

2. |3amomuHaromnme Tpurreps - JJIOrHUECKHUE CXEMBI 1 Tect Nel.
(dyaknmronansHeIe Bo3MoxkHOCTH (RS, E, D, T,
YCTpOUCTBA JK). IlocTpoeHue TIOTHYECKHX U

apu(pMeTHYECKHX ONepanyii Ha MOITYJISIX
YCTPOUCTB H(POBOHM CXEMOTEXHHKH.

3. [Monymu ycrpoiicT KomOunHaronHs1e Iornyeckne ycTpoiicTBa: Tect Nel
mmdpaTopsl, ASMHPPATOPHI HX KaCKaIupOBaHHE;
LH(POBOI CXEMOTEXHHKH nmpeoOpa3oBaTeNr KOJIOB U YPOBHEH.

MyJIBTUIIIEKCOPBI U JEMYJIbTHILIEKCOPBI,
peanu3anys JOTHYeCKHX QyHKINit
MyJIbTHITIEKCOpaMu. Kirtoun 1 KOMMyTaTOpHI.




MyHBTI/IHHCKCI/IpOBaHI/Ie n
JACMYJIBTUIIIIEKCHUPOBAHUE IITHNH.

4. |IIpumenenue YerpoicTBO MEKPOKOHTpOIiepoB AVR, Tect No2.
MHUKPOKOHTPOILIEPOB KOMIIHJIATOPOB M CPEIICTB pa3padOTKU Ha
npuMepe pa3padOoTKH MPOrpamMM yIpaBlIeHHs Ha
ATiny2312. ApXuTekTypa 0JJHOKPUCTAIbHBIX
Mukponpoueccopos ¢ RISC apxutextypoit
¢upmsr AVR: nponeccop, mamsats, 06padoTka
MpepbIBaHUM, CISIIUI PEKUM IIPOLECCOPa,
TaliMepsl, CUETUUKHU, CTOPOKEBOU Talimep,
UART, BeiBog Ha LCD-gucmieii, IRDa.
5. |BrnusHIE IPUMEHSIEMBIX Opraamanus LHHO/] mns pabotst
LII/I(prBLIX TEXHOJIOTUU Ha TECJICKOMMYHHUKAITMOHHBIX CceTell COorjlacHo
pecypc ¥ BO3MOXHOCTH 3aKOHOAATEJIbCTBY M PACUCT COCTABJIAIOIINX U
KOHEUHOTO YCTPOHCTBa pe3epBa CHCTEMBbI UCXOSI U3 OTPAHUYEHHUS HX
pecypca HapaboTku Ha oTKa3. OueHKa pecypcoB
pa60TbI OCHOBHbIX KOMIIOHEHTOB
TEJIEKOMMYHHKAIIHOHHOTO 000PYIOBaHUs CeTeit
nepeaayn JaHHbIX B PA3JIMYHBIX YCIOBUAX
9KCIUTYaTaLIH.
2.3.3 JIaGopaTopHbIe 3aHATHS.
Ne Hanvenosarme HaunmeHoBanune nabopaTtopHbIX paboT Popwma Texy1mero
paszena KOHTPOJIS
1 2 3 4
Jlornueckue BuHapHble U JorMueckme cxemol. HaTypHoe nccnefoBaHne  |TEXHMYIECKUH OTYET IO
| . HeucnpaBHOCTel B paboTe BUHAPHbIX CXeM, 1ab0paTOPHBIM
’ i?ﬁ;if:;ﬁ? KOMBUHALMOHHDBIX 1OTMYECKUX YCTPOWCTB. paboram
3anoMuHaromue CnBuramime perucTpbl; perucTpbl XpaHeHusl, TEXHUYECKHUH OTUYET 110
2. . nocjeAoBaTeJbHbIX NpuoaMKeHnii. lludposble cyéTunku. |1a00paTOPHBIM
ycTpoiicTBa paGotam
Mopaynu ycrpoiicte |KoMOMHAIMOHHBIE JTIOTHYeCKHe YCTPOiiCTBA: IN(PATOPhl, |TEXHHYECKUH OTUYET 110
nemrdparopsl. CBETOAMOTHBIE MHIUKATOPBI. 112a00paTOPHBIM
1 poBoit paboTam
3 |CXeMOTeXHUKH
DdopmupoBaTeJIM HMITYJIbCOB, FeHepaTopbl HUGPOBBIX TEXHUYECKUH OTYET IO
CHTHAJIOB U MYJIbTHBHOPATOPBHI HA OCHOBE JIOTHYECKHX 112a00paToOpPHBIM
cxeM paboTtam
IIpumenenne H3y4yenne MUKPOKOHTPOLIEPOB U UX POrpaMMHPOBAHMeE. [TEXHUYECKHH OTYET 110
MHUKPOKOHTpOJI1epoB|IIpy BEINMOITHEHNH AaHHOM PabOTHI CTYAEHTHI H3y4aT 71a00paTOPHBIM
CTPYKTYPY MUKPOKOHTpOJLIEpA, ero nHrepdeiicel, padoty paboram
BHYTPEHHHUX PErHCTPOB MUKPOKOHTPOJIEPA, IPOrPaMMHEBIE
CpEICTBA, MOCJIEI0BATENbHOCTD JEHCTBUN 1S
MIPOTrPaMMHPOBAHUSI MUKPOKOHTPOJIIEPA, Ta00paTOPHBII
MakeT pOBeACHHS J1ab0paTOPHBIX padoT.
ApHpMeTHKO-10TrHYeCKHe ONIepaAlli HA/l perucTpamMu TEXHUYECKHUH OTUYET 110
MHKPOKOHTpoJ1epa. [1py BEIOITHEHNH JaHHOHM paboThI n1a00paTopHEIM
4 CTyeHThl u3ydyat AJIY MUKpPOKOHTpOIIEpA, PETUCTPHI paboTtam

BBOJ1a/BBIBOJIA, BHYTPEHHHE PETUCTPHI U apHU(PMETHKO-
JIOTHYECKHE ONEPAINU, KOTOPhIE MO>KHO K HUM ITPUMEHSTh.

H3yuyenune npepbiBaHUl MUKPOKOHTPOJLIEPOB. [Tpu
BBINOJIHEHUH JaHHOHM pabOTHI CTYAEHTHI U3y4yaT BUBI
MIPEPbIBAHNH MUKPOKOHTPOJUIEPA, UX HPUHLIUI ACHCTBHUS,
BEKTOPBI [IPEPHIBAHUS, PETUCTPHI YIPABICHUS IPEPHIBAHUSIMH,
pabory TaliMepa/ CUeTUHKA, U PETHCTPBI YIIPABICHHS
MPEPbIBAHUSIMU | (IIaroB MPEPhIBAHUIMA, a TAK)KE MPUHIINIIBI
TAKTUPOBAHMS MUKPOKOHTPOJUIEPA U 3a/IaHHs YacTOT
TaKTHPOBAHMSI.

TEXHUYSCKHH OTYET 1O
n1a00paTOPHBIM
paboram




H3y4yenne conpsixennst MUKpoKoHTpoJLiepa ¢ 2KKHU n TEXHUYECKHH OTYET 110
BbIBO/I CHMBOJIbHOM nH(popMauuu. [Ipy BbIOIHEHUT n1a00paTOPHBIM
JTAHHOHM pabOoTHI CTYIEHTHI H3y4aT YCTPOMCTBO pabOTHI U paboram

o0meH gaHHbIMU ¢ 16-cuMBoIbHBEIM JKKU, ero
MHHUIHaJIM3alluIi0, BBIBOA CMMBOJIOB Ha S5KpaH.
Hcnoan3oBanne untepdeiica USART MUKPOKOHTpOJLIEpA |TEXHUYECKUH OTUET IO
1715 MpueMa/nepeaAayu JaHHbIX. [Ipy BBINONIHEHNN TaHHOW  |1a00paToOpHBIM
paboThI CTYIEHTHI U3y4aT cTpyKTypy HMHTepdeiica USART paboram
MHUKpPOKOHTpOJIJIEpa, Ha3HaueHNEe (PyHKINOHAIBHBIX OJIOKOB,
NIPUHIMT ITpUeMa/Tiepeiaun JaHHbIX 1o uaTepdeiicy USART,
HACTPOWKY CKOPOCTH IipueMa/nepenadn, popmara Kajapa,
(YHKIHU pEerucTpoB, conpspkenue natepgeiica USART
MHKpPOKOHTpoJuiepa ¢ nHTepdeiicom RS-232 kommproTepa.
Peanuzaumsa  nporokonioB ARP, ICMP, I[P mHa|TexHU4ecKuil OTUET IO
MHKPOKOHTpOJLIepe. 71a00paTOPHBIM

ITpu BBITONTHEHNH JAHHOHN pabOThI CTYJEHTHI U3y4aT paboTtam

CTPYKTYpY ¥ NPUHLIUI paboThl nHTEpdeiica Ha OCHOBE
MHUKpocxeMsbl — npaiiBepa MAC ypoBHs, €ro perucTpsl,
0COOEHHOCTH YTEeHUs/3anncH (PU3NUECKUX PerucTpoB, SPI
unrepdeiic u SPI komanp! (4TeHNE/3aUCH PETHCTPOB,
Oydepa, ycTaHOBKA/CHITHE OUT IO Macke, MATKUI cOpoc) st
YIpaBIIeHHUSs], CONPSHKEHUE MUKPOKOHTpOJUIEpa 1 nHTepdeiica
MHUKpocxeMsl — npaiisepa MAC ypoas, Mmogens OSI,
npotokonsl ARP, ICMP, IP, pa30bepyT mporpamMmsl is
peanuzarmn npotokosioB ARP, ICMP, IP na nmate.
Peanuszauus nporoxosa UDP Ha MUKpPOKOHTpOJLIEpE. TEXHUYECKUH OTYET IO
[Ipu BeIONTHEHNH aHHOW PaboOTHI CTyAeHTH n3ydatr UDP n1a00paTOPHBIM

6. mpoTtokoi, cTpykrypy UDP cooGmenus, pa3depyT paboram

MIPOTPaMMBbl, PEATU3YIOIINE YNPABICHUE BBIBOJAMHU
MHKpOKOHTposuiepa cornacHo UDP 3anpocy.
Peammsanus NPOTOKOJIOB TCP, HTTP HA|TEXHUYECKUH OTUET 110
MHKPOKOHTpOJLIepe. 112a00paToOpPHBIM

[Tpu BeIMOIHEHNY JaHHOHM paboTh! cTyaeHTsl n3ydyaTr TCP u  |paboram

HTTP npotoxkoisl, ctpykrypy TCP coobmenust u HTTP
3ampoca, pa3depyT nporpaMmsl, peanusyronie Web cepsep
YAAJIEHHOTO YIIPABJIECHHSI HA MUKPOKOHTPOJIIEPE.

[Ipn wu3ydYeHWHM JUCHUIUIMHBI MOTYT TPUMEHSTCS HEKOTOPbIE aCMEeKThl MOJIEIH
«TepeBEPHYTOr0 OOyUEHHUs» B PEKHUME TUCKYCCHOHHO-OPUEHTHPOBAHHOTO MEPEBEPHYTOTO
KJlacca WM BHPTYaIbHOTO TMEPEeBEPHYTOrO Kjacca: JUCTAHIMOHHBIE O0pa3oBaTeIbHBIC
TEXHOJIOTHH (DJIEKTpOHHOE 00yueHue) B ¢GopMe CMENIaHHOTO OOy4YeHHWs, OCHOBAaHHOTO Ha
COUYCTAaHUM OYHOTO OOydYeHUs U OOYUYeHHUS KOMIBIOTEPHBIMU CPEACTBAMH, BKIFOYAIOIIUMU
HEKOTOpBIE acTeKThl B (hopmaTe NUCTaHIMOHHOTO oOydeHus B coorBeTcTBUU ¢ ®I'OC BO. B
YCIIOBUSIX Pa3BUTHUS DIIEKTPOHHON HH(OPMAIIMOHHO-00pa30BaTENBHON Cpefbl By3a B KadecTBE
yIpaBieHus: 00yueHueM BbiOpaHa 1uiatrgopma Moodle, ogHako, COBMECTHO ¢ HEH ISl CO3/IaHUS
U MyONUKAIMM KOHTEHTa M y4YeOHBIX OOBEKTOB HCIIONB3YIOTCS: CIyk0a BHAEO TPaHCISAIHUU
Microsoft Stream 1 UHCTpYMEHT 11 KOMMYHHKAITUK U oOpaTHOM cBsi3u Microsoft Teams.

2.3.4 IlpumepHasi TeMaTHKA KypPCOBbIX padoT (MP0EKTOB)
CormacHo y4eOHOMY TUTaHY KYpPCOBBIE pa0OTHI (IIPOEKTHI) MO JTAHHOW TUCIUTUIMHE HE
PEyCMOTPEHEI.



2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 o0ecneyeHus AJIsi CAMOCTOATEIbHONH padoThl
o0y4yawmuxcs Mo AUCHUILINHE (MOLYJII0)

HepequL yqe6H0—MeT0,unquK0ro obecrneueHus JUCHUITIINHEI I1O

No Bun CPC N
BBITTOJHEHHIO CAMOCTOSTEIILHOM PaboThI
1 |IIpopabotka yuebHOTO 1. HoBoxwuios, O. I1. DnekrpoHnKka u cxemMoTexHuKka B 2 4. Yacts 1 :
(TeopeTHueckoro u yueOnuk uist By30B / O. I1. HoBoxwunoB. — Mocksa : UznarensctBo KOpaidT,
npaktudeckoro Marepuana), |2021. — 382 c¢. — (Bwicmiee oopazoBanue). — ISBN 978-5-534-03513-1. —
MOJIrOTOBKA K TEKYIIEH 1 Texkct : anexTponHbIi / O0pa3oBarenbHas mwiatGopma FOpait [caiit]. —

npomMexxyrouHoit arrecraiuu |[URL: https://urait.ru/bcode/470336

(3auéry, Tectam u Borpocam) |2. CaxxneB, A. M. Lludpossie ycTpoiicTBa 1 MEKPOIIPOLIECCOPHI : yueOHOe
mocobue 1yist By30B / A. M. CaxkHeB. — 2-¢ u31I., epepad. u Ao, —
Mockga : U3natensctBo FOpaiir, 2021. — 139 c. — (Bsiciuee
oOpazoBanue). — [SBN 978-5-534-10883-5. — Tekcrt : 37eKTpOHHBIH //
O6pazoBarenbsHas iatdopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/472247

3. BobpoBHUKOB, JI. 3. Onekrponuka B 2 4. YacTs 2 : y4eOHUK I BY30B /
JI. 3. Bo6poBHUKOB. — 6-¢ W311., ucnp. u gor. — Mocksa : M3naTenscTBo
IOpaiit, 2021. — 275 c. — (Briciiee o6pazoBanue). — ISBN 978-5-534-
00112-9. — Texkcr : anekrpounsii // Obpa3zoBarenbHas miathopma KOpaiir
[caiiT]. — URL: https://urait.ru/bcode/472289

4. Meroanyeckue yKa3aHusl [0 OPraHU3aly CaMOCTOSTeIbHON paboThI
CTYAEHTOB, yTBEPKJICHHBIE KaeaApOil ONTONEKTPOHNKH, TPOTOKOI No 6
oT «01» maprta 2017r.

5. Bujieo JIeKIIMHU ¥ IPaKTHYECKUX 3aHATHH B Microsoft Stream.

3 |lloaroroBka K BhIIOJIHEHUIO |1. MeToandeckue yKa3aHus 110 OPraHU3aIMi CaMOCTOSITEIbHON paboThI

nabopaTopHbIX pador. CTYZEHTOB, yTBEPXKJICHHBIE KaeapOil ONTOIEKTPOHUKH, TPOTOKOI Ne 6
Odopmiienne Texauaeckoro |ot «01» mapra 2017r.

ortuéra 1o 1adopaTopHBIM 2. Meroauyeckue peKOMEHIALNH, OMCAHMS 1 3aJaHUS K TPOBEACHHIO
paboTam. mab0paTOPHBIX PadOT pa3MeENIeHBI B JICKTPOHHOW HHPOPMALTMOHHO-

obpazoBarenbHON cpene MoaymnpHoro Jnaamudeckoro O6yuenus Kyol'y
http://moodle.kubsu.ru/enrol/index.php?id=15

Y4eOHO-MeTOIMYEeCKHe MaTepualbl JUIsl CAMOCTOSTEIbHONH PabOThl OOyYaroUMXCs U3
YKCJla MHBAJIMJIOB U JIMI] C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 310poBbst (OB3) npenocraBustorcs
B popMax, aJalTUPOBAHHBIX K OTPAHUYCHUSAM UX 37I0POBbS U BOCHPUATHS MH(OPMAITIH:

JUist T ¢ HAapyIIEHUSIMH 3PSHHS

— B I1€9aTHOW (hopMe YBEIMYCHHBIM MIPUPTOM,

— B (popMe IIEKTPOHHOT'O TIOKYMEHTA,

JUist T ¢ HapyIICHUSIMH CITyXa:

— B TieuaTHoOU hopme,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

Jlnist a1 ¢ HapyIIEeHUsIMHM OTIOPHO-JBUTATENILHOTO amapara:

— B IIeYaTHOU (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme aynuodaiina.

JlaHHBINA TNepeyeHb MOXET ObIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
o0Oydaromuxcs.

3. OOpa3zoBaTesbHble TEXHOJIOTMHU, NMPHUMeHsieMble NPH OCBOEHHH IHCIHUILIUHBI
(Moxyns)

[Ipyn u3ydeHNH AUCHUILINHBI MPOBOJISATCS CIEAYIONINE BHU/IBI YUeOHBIX 3aHITHIA U paboT:
JICKIMH, MPAKTUUYECKHE 3aHATHUS, JOMAIHUE 3aJlaHusl, TECTUPOBAHUE, 3allUTa J1abO0paTOPHBIX
paboT, KOHCYJbTAIIMH C MPENoJaBaTeIeM, CaMOCTOSATENbHAsT padoTa CTYJIEHTOB (M3y4YeHHE
TEOPETUYECKOr0 MaTepuana, MOArOTOBKAa K NPAKTHUYECKUMMM 3aHSATUSM, I[IOATOTOBKA K
7a00paTOPHBIM 3aHSATHSM, BBINIOJHEHHE JOMAIIHUX 3aJaHUi, MOJATrOTOBKAa K TECTUPOBAHHUIO,



3a4ery).

Jnis mpoBeieHNsl YaCTH JISKIIMOHHBIX 3aHATHH MCIIONIB3YIOTCS MyJIbTUMEAUHHBIE CPEJICTBA
BOCTIPOM3BEICHHUS AKTUBHOTO COJCPKUMOTO (3aHSATHSI B MHTEPAKTHBHOH (popMe), MO3BOJISIOMIETO
CTYZEHTY BOCIIpUHMMATh OCOOCHHOCTH U3y4aeMOM TUCIMILIIMHBI, UTPaIOIIKe PEIIAolyI0 POIb B
NOHUMAHUHA M BOCTIPUSTHH, a TaK k€ B (POpPMHUPOBAHUM MPOPECCHOHATBHBIX KOMIETEHITHIA.
CrynieHTy B peXMMe CaMOCTOSITEIbHOW pabOThl PEKOMEHIYETCs U3yueHHE KOPOTKOMETPaXHbIX
BUJICO()parMEHTOB IO U3y4aeMbIM BOIPOCAM.

[Ipu mpoBexeHuu J1aGOPATOPHBIX PabOT MOArpyNNa pa3dMBaeTCs Ha KOMaHAbI MO 2
yenmoBeka. Kaxkmoil KomaHie BBIIAETCA 3aJaHHE Ha BBINIOJHEHHE J1A0OpaTOpPHOH paloTHI.
Cry1eHTbI CaMOCTOSTENIBHO pacpeesIOT 0053aHHOCTH M IPUCTYNAIOT K BBIMOJIHEHUIO 3aJJaHUs,
B3aUMOJICHCTBYST MexIy coOoi. llpenomaBarens KOHTPOJIHMPYET XOJ BBIMOJHEHHS pPaOOTHI
KaX/10i Tpynmoi, mpoBepsieT NPaBHIBHOCTh COOPKHM 3JIEKTPUYECKUX CXEM M IOAKIIOYESHHUS
HN3MCPUTCIILHBIX HpI/I60pOB. YTounss X0 pa6OTI)I, CCJIM CTYACHTHI YTO-TO BBINMOJHAIOT HC
NpaBWIbHO, MPENojaBaTellb IMOMOraeT WM IPEOJOJeTh CIO0KHbIE MOMEHTHl U IPOBEpSET
AOCTOBCPHOCTH IMOJYYCHHBIX OSKCIICPUMCHTAJIBHBIX PE3YJIbTaTOB. KOMaHI[I)I OTBC€YHAalOT Ha
TEOPETUYECKHE KOHTPOJIbHBIE U IOTIOIHUTENIbHbIE BOIPOCHI U 3aLUILAI0T J1a00paTOpHYIO paboTy.

ITo H3y‘-I&GMOfI AUCHUIUIMHE CTYyACHTAM IMPEAOCTABIACTCA BO3MOKHOCTL ITOJIB30BATHCA
y4eOHO-METOIMUYECKUMHU MaTepuallaMid M PEKOMEHIAIMSMHM pa3MEIIEHHbIMU B 3JEKTPOHHOM
uH(popMaIMoOHHO-00pa3zoBaTebHOM cpene MoaynbpHoro uramMudeckoro O0yuenus Kyol'V.

KoHcynbranuu npoBosTcs pa3 B ABa Mecsla JUlsl pa3bsiCHEHUs MPOOJIEMHBIX MOMEHTOB
IIPU CAaMOCTOSITEIbHOM M3Yy4YE€HUHU BOIIPOCOB M3y4aeMOW JUCUUIUIMHBI (JIEKIMH U 1a00paTOPHBIX
pabor).

Takum 00pa3oM, OCHOBHBIMH 00pa30BaTe/IbHBIMH TEXHOJIOTHAMH, HUCIOIb3yeMbIMH B
yueOHOM Tmpouecce SIBJISIIOTCA: WHTECPAKTUBHAS JIEKIUS C MYJbTUMEAUHHON CHUCTEMON U
aKTUBHBIM BOBJIEUCHHEM CTYJEHTOB B Yy4eOHBIH Ipouecc; OOCYX AEHUE CIOXHBIX H
JMCKYCCHOHHBIX BOIIPOCOB M IpPOOJEM M € MOCIEAYIOIIMM pPa300poM 3THUX BOMNPOCOB Ha
NPaKTUYECKUX 3aHATHSX; J1aOOpaToOpHble 3aHATHS — paboTa CTYJEHTOB B MalbIX IpyNnax B
pexHUMax B3aUMOJICHCTBHS «IperojaBaTeb — CTYACHT», «CTYJEHT — IpenoaBaTelb», «CTyIeHT —
cryneHt. [Ipu mpoBeneHNH MPaKTHYECKUX M Ja0OpaTOPHBIX YUEOHBIX 3aHATHH MperyCMOTPEHO
pa3BUTHE Yy OOYyYaroLIMXCS HABBIKOB KOMAaHAHOW paOOThl, MEXIMYHOCTHOM KOMMYHHKAIUH,
NPUHATHA PEILICHUH U TMIEPCKUX KaueCTB.

Jns aun ¢ orpaHM4EeHHBIMH BO3MOXKHOCTSIMHU 3/10POBBSI IIPEyCMOTPEHA OpPraHU3aLus
KOHCYJIbTAIMH ¢ NCIOJIb30BaHUEM 3JIEKTPOHHOM nouThl wiin Microsoft Teams.

[lpn w3ydeHHM JAWCHMIUIMHBL MOTYT HPUMEHSATCS HEKOTOpHIE aCIEKThl MOJEIH
«TIepeBEPHYTOTO OOYYEHHs)» B PEKUME IHCKYCCHOHHO-OPUEHTUPOBAHHOTO TIEPEBEPHYTOTO
KjJacca WM BHPTYaJbHOTO TEPEBEPHYTOTO Kiacca: IUCTAHIMOHHBIE 00pa3oBaTeNbHBIC
TEXHOJIOTUHN (AJIEKTPOHHOE O0ydeHHe) B (opMe CMEIIaHHOTO OOydYeHHs, OCHOBAaHHOTO Ha
COYETAaHWM OYHOTO OOydYeHHS M OOYyYEHHs KOMIBIOTEPHBIMH CPEICTBAMH, BKIIOYAIOIINMH
HEKOTOpBIE aCHEeKThl B (hopMaTe AUCTAHLUMOHHOro oOyuyeHus B coorBercTBUM ¢ PI'OC BO. B
YCIIOBUSIX Pa3BUTHS SJIEKTPOHHOH MH(OpPMAMOHHO-00pa30BaTENbHOIM Cpeabl By3a B KauecTBE
ynpasieHusi o0yueHueM BoiOpaHa uiatdpopma Moodle, oqHako, COBMECTHO € HEW ISl CO3IaHUS
U MyONUKAIMM KOHTEHTa M y4eOHBIX OOBEKTOB HCIIONB3YIOTCS: CIyk0a BUAEO TPaHCIAIHUU
Microsoft Stream 1 HHCTPYMEHT JUIsi KOMMYHUKAIIMKN U 00paTHOH cBsi3u Microsoft Teams.



1.

OuneHo4yHble CpeACTBa /IS TEKYIIero KOHTPOJs YCHeBAeMOCTH M NPOMEKYTOYHOM

aTTeCTallum

OneHouHble CpeficTBA MpeJHa3HAueHbl Ui KOHTPOJIS M OLEHKHM 00pa3oBaTEeIbHBIX
JOCTIDKEHUH 00yJaromMXcsi, OCBOMBIIMX IporpamMmy y4eOHoW aucruruiuHbl  «Lludposas
3JICKTPOHUKAY.

OrneHouyHbIE CpPEICTBA BKIIIOYAET KOHTPOJbHBIC MaTepHalbl A7 MPOBEACHUS TEKYUIero
KOHTPOJIA B (OpME TECTOBBIX 3aJaHWi W 3a7a4; MPOMEKYTOYHOH aTTecTanMu B ¢dopme
MPAaKTHYECKUX 3aJaHHi, BOMPOCOB U 3a]1a4 JIJIsl TOATOTOBKH K 3a4€Ty.

CprKTypa OLHCHOYHBIX CPEACTB NJIHA TeKyIIleﬁ H l'lpOMe)KyTO'lHOﬁ aTTeCTallumn

Kona u HanmeHnoBanue

HaunmenoBanme o1ieHOYHOTO CpCacTBa

BEITIOJTHATE paOOTHI 110
MOHTaXKY, TPOBOAUTH
HACTPOWKY, PEryJIUPOBKY U
HCITBITAHNE
TEJIEKOMMYHHKAIHOHHOTO
000pyIOBaHUS

COCTaB M OCHOBHBIC
XapaKTEPUCTUKU
000pyTOBaHHUS CBSI3U.

Ne Pe3ynbraTsl 00y4eHus
HWHAWKATOpa . ITpomexyTouHast
/1 (B cooTBeTcTBHH C 1I. 1.4) Texymwii KOHTPOJIb
(B cooTBeTcTBHH C 1. 1.4) aTTeCTAIHS
TTK-3: Crioco6en 3HATh MPUHIUIBI padoThl,  [TecT No2 [TpakTudeckue

3a4YCTHBIC 3a/1aHUA.

3HATh KOHCTPYKTHBHBIE
0COOEHHOCTH,
NIPUHINTIHAIBHBIE,
MOHTa)KHbIE U
(YHKIIMOHAIBHBIE CXEMBI
MOHTHPYEMOTO
000pyIOBaHMUSI.

Tect Nel, Tect Ne2,
JlabopaTopHsle paboTsl 1-7

IIpakTuyeckue
3a4ETHBIC 3a1aHU.

3HATH TIpaBUIIa U
MHCTPYKLHU 10
[acHOpTH3ALNH
000pyTOBaHUSL.

TecT Ne2
JTabopaTopHbIie paboThI 4-7

[IpakTuueckue
3adYeTHBIC 3a7aHUsL.

'YMeTh BBINOJIHATH paboThI
[10 MOHTaXy 3JIEMEHTOB
anmnaparypbl CBS3H.

JTabopaTopHbie paboThl 1-7

IIpakTuyeckue
3a4ETHBIC 3a/1aHuUs.

'YMETh MOJIb30BaThCs
[IPUCTIOCOOTICHUSIMU TSI
oOecrieueHuss 6€301aCHOIO
BBITIOJHEHHSI PA0OT.

JTabopaTopHbie paboThl 1-7

IIpaxTuyeckue
3a4ETHBIC 3a1aHUs.

BiianeTs npakTuyecKuMu
HaBbIKAMHU
PKCIIEPUMEHTAIBHBIX
MCcClIeI0OBaHuN U
MHCTPYMEHTAJIbHBIX
M3MEpPEHUH ISl IPOBEPKH,
[10OMCKA IIPUYMH [IOJOMKH U
OTJIaJJK KOMIIOHEHTOB
YCTPOUCTB CBSI3U

JlabopaTopHsle paboTsl 1-7

[IpakTHueckue
3adeTHBIC 3aaHus.

BiageTh CloCOOHOCTHIO
0OBSICHATD (hH3HYECKOE
Ha3HaYEHHUE DJICMEHTOB U
BIMSTHHC WX TIApaMETPOB Ha
PIIEKTPHYECKUE TTaPaMETPHI,
JacTOTHBIC CBOMCTBA
IU(PPOBBIX MOIYJIEH cXeM
CHCTEM CBSI3H.

JlabopaTopHbie paboThl 1-7.
Tect Nel, Tect Ne2

IIpaxTuyeckue
3a4ETHBIC 3a/1aHUs.

[1K-4: CnocoGen
OCYILECTBIISITH MOHUTOPHHT
COCTOSIHUsL 000PYyJOBaHMS,
y4eT OTKa30B

3HATh CTAHIAPTHI U
MIPOTOKOJIBI
MHOPMAITMOHHBIX
CHUI'HAJIOB, HA3HAYCHUS
uHTepdeiicos.

Tect Ne2

IIpakTueckue
3a4eTHBIC 3aJaHNs.




[LIAHOBO-
MPOGUIAKTHICCKUC U
PEMOHTHO-

00OpyIOBaHUN

000pyIOBaHNUs, TPOBOAUTH

3HATH AEHCTBYIOIIHE
OTpaciieBbIe HOPMATHBBI

BOCCTaHOBHTEJIbHBIE PAOOTHI
Ha TCJICKOMMYHHKAaIlTUOHHOM

'YMeTh BIOUpaTh 1
HCIIOJIb30BATh
COOTBETCTBYIOLIEE TECTOBOE
U U3MEPUTEIILHOE
00opyIoBaHUE.

JlaGopatoprblie paboThl 1-7

IIpakTueckue
3a4eTHBIC 3aJaHNs.

'VMeTb HCIOJIb30BaTh
[IporpaMMHOE oOecriedeHne
000pyIOBaHUS TIPU €TO0
HacTpoMKe

JlabopaTopHsle paboTsl 1-7

[IpakTHueckue
3aUEeTHBIC 3aJaHUs.

'YMeTh aHAJIU3UPOBATh
MIOTy4YEHHBIE Pe3yIIbTaThI.

JlabopaTopHbIie paboThI 1-7

[IpakTuueckue
3adeTHBIC 3aaHus.

'YMmeTts [lons3oBaThes
MIPUCTIOCOOICHUSMU JIJISt
oOecnedyeHrst 0€3011acHOTO
BBITIOJTHCHUSI pa0OT.

JlaGopatopubie paboThl 1-7

IIpakTHueckue
3a4eTHBIC 3aJaHNS.

Brnaners HaBbIKaMu
OIIPCACICHUA IPUYNH HE
PaboTOCTIOCOOHOCTH
00OpyIOBaHUS, CPEICTB H
CHCTEM CBSI3U.

JTabopaTopHbie paboThl 1-7

IIpaxTuyeckue
3a4ETHBIC 3a/1aHUs.

BrnaneTs HaBBIKAMU pabOTHI C
KOHTPOJIbHO-U3MEPUTETbHON
anmnaparypou.

JlabopaTopHsle paboTsl 1-7

[IpakTHueckue
3adeTHBIC 3aaHus.

BianeTs HaBEIKOM
OCYIIECTBIIATH BU3YaIbHYIO
[IPOBEPKY TEXHHYECKOTO
COCTOSIHUS IT(PPOBBIX CXEM
Te.]'leKOMMyHI/IKaLlI/IOHHOFO

000pyTOBaHUSI.

JlabopaTopHbIie paboThI 1-7

[IpakTuueckue
3adeTHBIC 3aaHus.

TunoBbie KOHTPOJIbHBbIE 32JaHUSI MU HHbIEe MaTepUAaJIbl, He00X0IMMBbIe /Il OLlEHKH
3HAHMI, yMEeHHIi, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaAKTePU3YIOIINX 3TANbI
¢GopMupoBaHus KOMIIeTeHIMI B IIpolecce 0CBOEHUS 00pa30BaTeILHON NPOrpaMMbl

IlpumepHnulii nepeuens 60npocos u 3a0anuil

IIpuMepbl THMHYHBIX 32/1aHUI U3 TECTOB JJIA TeKyllel arrecTanun Nel

Kaxnprii tect cocroutr m3 20 BompocoB, BBIIONHSETCS B cperae Moodle, Bpems Ha
BbINOJHEHHE 15 MuHYT. CHcTeMa OLIEHOK BBIIIOJIHEHHSI KOHTPOJIBHOI'O TECTUPOBAHUS: «OTIMUHO»
— KOJINYECTBO MpaBUJIbHBIX O0TBETOB OT 90% no 100%; «Xopomo» — KOJIMYECTBO MPABHIIBHBIX
0TBETOB 0T 75% 110 90%; «yIOBIETBOPUTEIBHO» — KOJIMYECTBO MTPaBUIIbHBIX OTBETOB OT 60% 10

75%.

1. Bam Heo6xoaumo BeiOpath ALIIT ¢ wacToroii BeiOopku mopsiaka 3000 Mera ceMIuioB B
cexynay. Kakoit tunt ALIIT Ber Oyaure uckats?

Wnrerpupyromuit AT
Curma-aensta AL

ALIT mocnenoBaTenbHOTO MPUOIMKECHUS

[Tapannensubiii ALTT




2. Bam HeoOxonumo BeIOpaTh ALIII ¢ mOBBIIIEHHOM TOMEX0YCTONUYHNBOCTHIO, BBICOKOM
JUHAMUYECKOH MPOU3BOAUTENBHOCTBIO, M pabOTAIOLIETO ¢ U3MEHSIEMOM YaCTOTON
muckperu3armn ot 30 k['x go 500 k[, mperHa3HaYeHHOM Tt pa0OTHI C ITYMOTIO00HBIMH
curnanamu. Kaxoii tun ALII1 Bei 6yaute nckats?

Wurerpupyrommii AL

Curma-nensra AL

AIIT nocnenoBaTeIbHOTO NPUOINKEHUS
[Tapamnensusiid AL

3. K xakoi1 moruke oTHOCUTCS yTBep:kaeHue, cornacHo ['OCT: ornueckomy HyIIO
COOTBETCTBYET BBICOKHM YPOBEHb HANPSKEHUS, a JIOTUUECKOW €MHHIIE — HU3KUM ypOBEHb?

OTpHIIATENIbHAS JIOTHKA
TIOJIOXKHUTEJIbHAS JIOTUKA
oOpaTHas JoTruKa

4. Kak Ha cxeme 0003HauaeTCs UHBEPCHsI CUTHama?

NepeyepKHYTHIM poMOOM
KPY>KOUKOM Ha MECTE BX0J1a MJIU BBIXO/A
HaJl Ha3BaHMEM CHUTHaJla CTaBUTCS yepTa

5. Kakoe ¢ynkimmonansHoe HazHaueHue Mukpocxembl KP155J1A3?

2-pa3psAHbIi 4-KaHaIbHBINA MYJIBTHUILUIEKCOP C MHBEpPCHEN
yeTbIpe Jorndeckux aemenrta 2M-HE ¢ OK

Tpu Jioruueckux snementa 31-HE

nBa RS-tpurrepa

6. KakoMy Koprmycy MUKPOCXEMBbI COOTBETCTBYET HazBanue DIP?

IIAaCTMACCOBBIH KOpnyC C ABYXPAAHBIM ITIJIOCKOCTHBIM PACIIOJIOKCHUCM
KepaMI/I‘leCKI/Iﬁ KOpmycC € ABYXPAAHBIM IINIOCKOCTHBIM PACITIOJIOKCHUEM BBIBOJIOB
IIaCTMAaCCOBBIH KOpnyC C ABYXPAAHBIM BEPTUKAJIbHBIM PACIIOJIOKCHUCM BBIBOI0OB
KepaMI/I‘leCKI/Iﬁ KOpmmyC € ABYXpPSAAHBIM BEPTUKAJIbHBIM PACIIOJIOKCHUCM BBIBOJIOB

7. HaunHast ¢ Kakoro BbIBOJIa OTCUYMUTHIBAIOTCSI HOMEpA BBIBOJOB KOPITYCOB?

C BbIBOJIa, IOMCYCHHOT'O KJIFOYOM
C BbIBOZIA B JICBOM BCPXHEM YTy
C BbIBOJA B IIpaBOM HMXKHEM YTy

8. Uto nemaet curnan HavasibHOTO cOpoca?

YCTaHaBJIMBACT IMMPOU3BOJIbHBIC 3HAYCHUS BBIXOAHBIX CUTHAJIOB

IIPpUBOIAUT B H606XOI[I/IMOG COCTOSAHUEC BbIXOJHBIC CUTHAJIBI CJIOKHBIX MUKPOCXEM IIPU
BKIIOUYCHUU ITUTAHUSA

OTKJIIOYACT BHYTPCHHIOIO MMAMATh CJIOKHBIX MUKPOCXEM

9. Yto 00beuHseT KOMOWHAIIMOHHBIE MUKPOCXEMBI C JIOTHYECKUMH JIeMEHTaMu?

HE UMEIOT BHYTPCHHEH MaMsTH
YOPAaBIISAIOTCS YPOBHSIMHU BXOHBIX CHTHAJIOB
y KaXJIOTO BXOJa — CBOsI 0c00ast PyHKIHS




10. KakoBa pyskmwms nemmdparopa’?

npeoOpa3zyeT HOMEp BXOJAHOTO CUTHAJIa B BEIXOHOM JIBOUYHBIN KO/
npeoOpaszyeT BXOAHON ABOUYHBINA KOJ B HOMEP BBIXOJHOTO CUTHAJA
npeoOpa3yeT BXOIHOM ABOMYHBIN KO B BEIXOHOM JIBOUYHBIN KO/

11. Kak ocymiecTBisieTcs temuppupoBaHue Koja ¢ OOJBIIAM YUCIOM Pa3psIoB?

00BETUHSIOTCS HECKOITBKO MUKPOCXEM JCIU(PPaTOPOB

MUTaJIIIMe pa3psiibl KOAa MOJAK0TCsl HA OCHOBHOM faemugparop

Ha 00bEMHEHHBIE BXOJIBI JJOTTOJHUTEIBHBIX ACIIHN(PPATOPOB MOJAIOTCS MIIA IIIAE Pa3psiIbl
BXOJIHOT'O KOJa

12. CKOJBKO BBIXOJIOB UMEET CyMMaTop?

HA eIMHUILY OOJIbIIIE KOTUYECTBA PAa3psIOB BXOIHBIX KOJIOB
TPH BBIXOJIa PE3yIbTUPYIOIINUX CUTHAJIOB
YHUCJIO BBIXOJIOB PABHO KOJIMUECTBY Pa3psi0B BXOJHBIX KOJIOB

13. K xakomMy TUILy OTHOCUTCS IaMSITh TPUTTEPOB?

nepenporpaMMupyemast ocTosIHHas
MOCTOSTHHAs
orepaTuBHAas

14. KaxoBo yctpoiicTBo Mukpocxemsl TM2?

B 0JIHOM KopItyce yeTbipe RS-tpurrepa
B OZHOM Kopryce asa JK-tpurrepa
B OZIHOM KopIryce aBa D-tpurrepa

15. Kak 0003HauatoTCst perucTpbl B OTEYECTBEHHBIX CEPUAX MUKPOCXEM?

TP

np
RG
B
™
JA

16. B perucrpax kakoro Tumna BbIXOJ KaXA0Tr0 IPEIbIIYIIEro TPUITepa COETUHEH ¢ BX010M D
CJIEIyIOIIEro Tpurrepa’?

B ITapaJUICJIbHBIX PETUCTPAX
B CABUTOBBIX PErUCTpax
BO BCCX PETrUCTpax

17. Kaxoii pa3psia cuetynka OyaeT Miaaamum?

MEPEKITIOYAOIINICS Yale Apyrux
NEPEKITIOYAOIINNICS pexe APYrux
HUKOT/Ia HE MEPEKIF0YAr0IIUICS




18. B xakom nuanazone Oyaer cuutaTh 4-pa3psiiHbIi TBOMYHO-IECATUYHBIN CUETUHK B PEKUME
psIMOTO cyeTa?

or0 mo 15
or0m09
ot 0 1o 99

19. Kakum o0pa3om nepeKIioyaroTes pa3psibl aCHHXPOHHOTO cUeTYnKa?

OCJICA0BATCIBHO
napaJijieJIbHO

BCE€ pa3ps/ibl OJHOTO CUETUMKA MEPEKII0YAIOTC OJHOBPEMEHHO, HO MPU KACKAIUPOBAHUHI
KK/l CJICTYIOIINI CYETYUK MEPEKITIOYACTCS € 3aIEPKKONM OTHOCUTEIBHO MPEABIIYILIETO
CYEeTUMKA

20. Cxomnbko 4-pa3psinubix cuetunkoB ME7 morpebyercs 1u1st mojicuyera KOJMuecTBa MPHUILIEeAIINX
BXOJIHBIX UMITYJIbCOB, €CJIM OHO He Ooubie 355357

— O 00 1O\ DN W~

IIpuMepbl THIHYHOTO 32/1aHUSA TeCTa JAJIs TeKyleil arrecrannu Ne2

Kasxplii TecT cocTOUT U3 6 BOITPOCOB, BEITIOIHSAETCS B cpenie Moodle, Bpems Ha BBITTOJIHEHUE
12 munyT. CHcTemMa OLICHOK BBINOJHEHHUS KOHTPOJIBHOTO TECTUPOBAHUS: «OTIUYHO» —
KOJINYECTBO NMpaBWIBHBIX O0TBETOB OT 90% no 100%; «Xopomo» — KOIMYECTBO IPABUIIBHBIX

oTBeTOB OT 75% 10 90%; «yOBIETBOPUTEIHLHO» — KOJUYECTBO MPABUIIBHBIX OTBETOB OT 60% 10
75%.

3aganue 1. Ilo UART unrtepdeiicy 8-Mu pa3psgHOro MUKpPOKOHTposuiepa cemeirictBa AVR
nepenan curaan oanobaitaoro koga (ASCII kox cumBona). M3BecTHO, uTO Mepeaada BeagTcs ¢
napamerpamu 19200/8-N-1. BpemenHnas quarpamma 3TOro CUrHasIa, mojiydeHHas ocIpniorpagom
npeAcTaBieHa Ha pucyHke. OmnpenenuTe KoOJ IepeJaHHOro cumBoisia. OTBET 3aluIIMTE B
JIECITUIHOM MO3UIIMOHHON CHCTEME NCUYHCIICHNUs (apabckumu nudpamn).
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3ananme 2. C HK-nynbra ynpaBieHHs HEKOTOPOH (GHUPMBI B COOTBETCTBHM C TPYIIIOWH
crannaptoB IrDA wucnonssyercss nporokol NEC. Curnan npunumaemsiii TSOP4838 mpu
HaXaTUU Ha OIpEACIEHHYIO KHOIKY MyJbTa MPEJCTaBICH B BHUJE BPEMEHHOW JMarpamMbl,
noinydyeHHoW ocipuniorpagomM. Ilo ocuummiorpaMMe BUAHO, 4YTO (GUPMa  HCIHOJB3YET
O0IHOOANWTOBYI0 HE pACIIMPEHHYIO aapecanuio (MpuuéM MyCTyro T.e. HyJeBylo). Omnpenenure
nepenaBaeMblid  KOJ HakUMaeMoW KHONKU. OTBET 3alMIIWTe B ACCATUYHOW MO3UIIMOHHOMN
cucTeMe ucurcieHus (apabckuMu udpamu).
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3aganue 3.

Bol ucnoneiyere mectHaauatu paspsanbiil TaiiMep cuétuuk (TCNT1) 8-mu pazpsanoro
AVR mukpokontposiepa (Hanpumep Attiny2313, ATmega8, ATmegal6, ATmegal68) u
BKJIFOUMJIM TpepbIBaHue M0 nepenonHenuto. Kakoe 3HaueHnss He00X0UMO BBICTABUTH B
peructp TCNT1 nns BbI30Ba GYyHKIMU MPEPHIBAHUS IO MEPETIOIHEHUIO YePe3 MOJIOBUHY
CEKyH/bl, €CIIM TAaKTUPOBAHHWE MHUKPOKOHTpOJIIEpa BEAETCS OT BHEIIHEr0 KBAapLIEBOIO
pesonaropa 8MIn, mpu »stoM ¢Prro3 O6ut CKDIVE He 3anporpammupoBaH, a
TCCR1B=0x04 (Timer/Counter) BeictaBieH Ha clkyo/256 (From prescaler). OtBer

3aMUILNTE B AECITUYHON MO3UIIMOHHON CUCTEME UCUUCIIeHUs (apaOckuMu U pamn).

Bonpocs! u 3a5anus mo J1adopaTopHBIM padoTam VI TeKyIel aTTecTAlMN YKa3aHbl
oo  pazzenaMm B Meroauuke:  MukpompoleccopHas ~— T€XHMKa B ONTHYECKHUX
TEJIEKOMMYHHUKAIIMOHHBIX CHCTeMax: JabopaTtopHblii mpaktukym. / ITmotmmma M.IL., A.C.
JleBuenko, H.A. fIkoBenko, B.A. Hukutun/ Kpacnonap. Ky6anckuii roc. yu-t, 2014. 112¢. ISBN
978-5-8209-1015-9  (moctymeH B 3JeKTpoHHOM BHae B cpeae Moodle Kyol'yY
http://moodle.kubsu.ru/enrol/index.php?id=15).



3a4eTHO-IK3aMEeHAIlHOHHBIC MaTePHAJIbI 1JIsl IPOMEKYTOYHOM aTTecTalnu (3a4eT)

IIpumepsl npakTHYECKUX 32a4ETHBIX 3aJaHUI 1JIs1 IPOMEKYTOYHOM aTTecTaluu B 6-M
ceMecTpe (3a4eT B MPeANOYTUTEIbHOH popMe)

J11s1 BBIOJTHEHUS Ucnofb3yeTcss AVR MUKPOKOHTpOIIIEp ¢ KOTOPBIM pa3o0paIich MpU U3yUYEeHUH
2-ii yactu naboparopHbeix pabor. XKW cumBonbHBIN nuciuiedl (KOTOpBIM MOAKIIOYAETE K
koHTposuiepy). Ilogkmouaemsiii mo UART TepMuHanpHbBI BBOJ U BBIBOJ K KOHTPOJUIEPY
(HampuMmep, Kak B madopatopHoit padore mo ASCII). Ha xommbrotep TpedyeTcs mporpamma asis
HalMCaHUs KOJa U €ro KOMIWISLUM 10J BBIOpPAaHHBIA KOHTPOJUIEP WM HpOrpaMMa MU
paboTHI IeBaiica ¢ yKa3aHHON OOBS3KOM.

3apanme 1. Ha )KKU otoOpaxaetcst onuiH cumBoI1. [1pu BBOjIE B KOHCOMN «A» CUMBOJI CMEIIAETCS
Ha OJIHO TOJIO)KEHHUE BJIEBO, a BBOJE «D» - B mpaBo. CUMBOJ pacnosiaraercsi B KpalHEM JIEBOM
BUJIMMOM TIOJIOKEHUH, TO TIPU HAXKATUU «A» - CUMBOJ OCTa€Tcs Ha MecTe. AHAJIOTUYHO U B
KpaliHeM JIEBOM BUJIMMOM IOJIOKEHUU CUMBOJ IpH BBOJE «D» - ocTaércst Ha mecTe.

3anganme 2. [Ipu BBOIE B KOHCONHM «A»/«D» (HakaTHM Ha KHONKY KJIaBHATypbl A wim D) —
MeHseTcs BoiBoguMoe uncio Ha JKKUW B npouenrtax ot 0 g0 100%, mar BeiBoga 1%. Ilpu stom
«A» — yMmeHbIIaeT 3HauYeHHWe Ha enuHuily, a «D» — yBemuuuBaeT. [Ipu 3TOM MeHbIe HyJIs
CITyCTHUTBCS HENb34, TaK ke Kak u 100 % - 3T0 MakcMMallbHOE 3HAUYCHHE.

3ananme 3. [IpeacraseTe, uTo Y Bac ectb cBoero poja skBajaiizep ¢ 1ByMs napameTpamu: Bass
u Volume. B xoHcomm BBojoM cuMBoiia «Vy» uinu «By (Haxkumas Ha knaBuatype) Bl BeiOupaere,
Kakoi mapamMerp Oyner oroOpaxarbes Ha BepxHel crpouke JKKU. IIpu 3Tom kHOMKamu «A» u
«D» BBl MeHseTe KOJMYECTBO 3alOJHEHHBIX KBaJpPaTHKOB (ypOBEHb MapaMeTpa) B HIKHEH
crpouke KK — HaunHast ciieBa He 3aBUCHUMO I KaX10T0 U3 mapameTpoB Bass u Volume.

[Tpu nepexmouennn Mexxay Bass u Volume — BeicTaBIE€HHBIN YPOBEHb JJOKEH COXPAHATHCS, T.€.
YCTaHABIIMBATbCA B IIOJIOKEHUE, KOTOpPOE OBbUIO HACTPOEHO JUIsl ATOrO IapameTpa, MNepen
HEepPEeKII0YEHUEM Ha IpYTroil mapamerp.

3aganue 4. C Hexotopoil ckopocthio y Bac nHa XKW skpane B mpou3BOJBHOM MOPSIKE
HE3aBUCHMO JIPYT OT Apyra (HO He OYEHb OBICTPO) MEHsSIETCS B TPEX COCEAHUX KIIETKaX YMCIIa OT
HyJIs1 10 1eBATH). [Ipu HaxxaTuu BBO/IE B KOHCOJIM «S» U3MEHEHHE TYT )K€ ocTaHaBiIuBaeTcs. Eciu
BO BCeX TPEX sueikax (KJIeTKax) OJMHAKOBbIE Uncia — To B HxkHel crpouke JKKU orobOpaxaer
cioBo Bingo! Bo Bcex octanmpHbIX ciydasx mumieT Looser! (Bpope, Kak WrpaibHBIA aBTOMAT
MOy YHUJIICS).

3ananme 5. Ilpu BBegenuu B konconu 0,1,2,3,4,5,6,7 — na )KKUW nosiBnsiercst (mpu mMOBTOPHOM
Ha)KaTHUM — UCYE3a€T) CUMBOJI Ha COOTBETCTBYIOIIEH MO3UIIUHN BEPXHEN CTPOKH.

3aganue 6. Uepes repmuHan BBoAUTHCS yucio ot 0 10 255 (B AeCSITUUHON cUCTEME CUNCICHHUS),
KOTOpOE MpH HaXXaTuu Ha KiaaBuiy «Enter» otobpaxaercs B BepxHeil ctpoke KKU. IIpu stom B
HIDKHEW CTpOKe OTOOpa)kaeTcsi 3TO KE YHUCIIO HO B IIECTHAIIATEPUUYHON CHCTEME CUUCIICHUS.
(nanpumep BBenu 254, a Ha XKKU — OxFE)

3aganue 7. Uepes repmuHan BBOAUTHCS yucio ot 0 10 255 (B AeCSITUUHON cUCTEME CUNCICHHUS),
KOTOpOE MpH HaXXaTuu Ha KiaaBuiy «Enter» otobpaxaercs B BepxHell ctpoke KKU. IIpu stom B
HIDKHEH CTpOKE OTOOpa)kaeTcsl 3TO )K€ YHUCIO HO B JIBOMYHOM CUCTEME CHCTEME CUUCIICHUS.
(manmpumep BBenu 11, a na XKKU — 00001011)

3aganue 8. Uepes repmunan BBoauTbes uucio ot 0 1o 100 (B gecsTMUHON cucTEME CUNCIEHMUS),
KOTOpOE NMpH HaXaTuu Ha KiaaBuiy «Enter» otobpaxaercs B BepxHeil ctpoke KKU. IIpu stom B
HUKHEH CTPOKE OTOOpaXkaeTcsi 3TO YK€ YUCIIO HO PUMCKHM 0003HauYeHHEM. (Harpumep BBenu 16,
a Ha J)KKU — XVI)
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3aganue 9. Uepe3 tepmuHan BBoauThes uncio or 0b0000000 mo Obl11111111 (B mBomgHOMU
CHCTEME CUHMCIIEHUs), KOTOpOoe NMpH HaxkaTuW Ha kinaBuiry «Enter» oToOpaxkaercss B BepxHen
crpoke JKKH B miecTHaqaTepuyHON CHCTEME CUNCIICHUS.

3ananme 10. Yepe3 TepMHHAT BBOAMUTHCS OyKBa WJIM CHMBOJ C KJIABUATYypbl, KOTOPbIM Ipu
Haxxatuu Ha «Enter» oroOpakaercs B BepxHel crtpoke XKKU. Ilpu 3TOoM B HUXKHEH CTpoke
orobOpaxkaetcs ero ASCII xon. (BykBsl — anrnuiickue. CUMBOJIBI U HUGPHI U3 BEPXHErO psaa
KJIAaBUATYPBI).

3aganue 11. Yepes tepmunan BBoauthes uuciao ot 0b0000000 mo Obl11111111 (B mBomuHOM
CUCTEME CUMCIIEHHs), KOTOPOE NMpH HakaTuu Ha KiaBuily «Enter» oToOpaykaeTcssi B BepXHe
ctpoke JKKU B necatuuHOi cucteMe CUUCICHMS.

3aganue 12. Yepesz tepmunan BBoauthes uucio oT 0x00 go OxFF (B mectHaguatepuyHON
CHCTEME CUHMCIIEHUs), KOTOpOoe NMpH HaxkaTuW Ha kinaBuiry «Enter» oToOpaxkaercss B BepxHeH
ctpoke JKKUM B AeCATUUHON CHCTEME CUUCIICHHUS.

Bonpochl 1 npakTHYecKHe 3aJaHUS BLIHOCHMbIE Ha 3a4€T, B cJIy4yae, ecJiM IpoBeeHne
3a4€Ta M0 NPAKTHYECKUM 32/IaHUSIM He MpeIcTaB/IsAeTcs BO3MOKHBIM (B ITOM ciIy4ae
3a4€T MOKeT NPUHUMATBLCS KaK YCTHO, TaK U B BU/ie 00001IIEHHOT0 TecTa):

OCHOBHBIE TEXHUYECKUE XAPAKTEPUCTUKU ITUDPOBBIX MUKPOCXEM.

Pa3HOBUAHOCTh BHYTPEHHEH CXEMOTEXHUKH JOorHuecknx HHTEerpanbHbBIX cxeM (TTJI, DCII,
KMOII, ATJI, TTJIII, MOII, NNJI)

[IpeobpazoBarenu KOJ0B U yPOBHEH.

CueT4uKH U JENUTETH YaCTOTHI.

[MudpoBbie cxeMbl BBIOOPKM W CBS3M (CTaHAAPTHBIE KOMOWHAIIMOHHBIE CXEMBI:
MYJIbTHILIIEKCOPBI, JEMYJIbTUIUIEKCOPBI, ACIH(PPATOPHI, KOMIAPATOPHI)

Peructpsl u 3anomMuHaromnye ycTpoiicTaa.

[{udpoananororoe mpeodpa3oBaHue U Mpeodpa3zoBaTEIH.

AmHanoroso 1udpoBoe npeodpa3oBaHuE U MPeOOPA30BATEIH.

CumBonpHble KK aucruien: npuHuun pa®oThl, HOAKIIOUEHHE, HHTEpdeiic, MHULIUAIU3aLus,
MUTaHHE.

@dopmupoBaTeI HMITYJIbCOB W TE€HEpaTophl Ha IUGPOBBIX JIOTHYECKUX JIEMEHTax C
ucnoaszoBanueM RC nemnouek.

OCHOBHBIE CTPYKTYpHbIE OJIOKM 8-MH pa3psgHbIX MHUKpPOKOHTpoiuiepoB AVR u mx
(byHKIIMOHATFHOE HA3HAYCHHE.

Cucrema mnuTaHus MHUKPOKOHTposuiepoB. CHcreMa TAaKTUPOBAaHUS M CHHXPOHM3AINH
MHUKPOKOHTPOJUIEPOB, BHJIBI, IPEUMYIIIECTBA H HEAOCTATKH.

Pabora ¢ mopTamu BBOJIa — BBIBOAA §-MHU pa3psAHBIX MUKPOKOHTpOIIepoB AVR.
[IpepeiBaHusT MHUKPOKOHTpOJJIEpa W s 4ero MNpuMeHstoTcsi. OCHOBHBIE HCTOYHUKH
npepeiBauii. OdepeHOCTh 00pabOTKU MpEephIBAHUNA NPU BO3HUKHOBEHHH HECKOJIbKUX
IIPEPBIBAHUN OJJHOBPEMEHHO.

OyHKIMOHAIBHOE HAa3HAYCHHWE TalMEpOB/CUETYMKOB MHUKPOKOHTposuiepa. CrocoObl

N3MCHCHUS YaCTOThI IICPCIIOJIHCHUSA TaﬁMep/quTqHKOB.



16.

17.

18.

19.

20.

OcHOBHBIE YacTu CTPYKTypbl Moayisi ipueMo-tiepearyika UART u ux ¢(yHKIHOHATBHBIE
Ha3zHaueHus. Dopmar Kajapa U alroOpuTM IpH MpUEMe/TIepesadyn JaHHBIX MO UHTepdeiicy
UART.

®uU3NYeCKnil, KaHAJIbHBI M CETEBOM YPOBHHM B3aMMOJCHCTBHS OTKPBITHIX cuctem OSI.
®dopwmart ¢ppeitma u makera. CTpyKTypy JAHHBIX 3aIIPOCOB U 0TBETOB IipoTokoia ARP u ICMP.
IP agpecanus.

[Ipennasnauenne mukpokoHtposiepa ENC28J60. Unutepdeiic conpsikeHus. AIToOput™M
ympasieHus: MUkpokoHnTpoiiepoM ENC28J60. Ilepemnaua nanubix ot ENC28J60 mo ethernet-
UHTEpEiiCy.

[Ipotokon UDP. Crpykrypa UDP-neiirarpammsl 1 npenHazHauenue moneil. Kakoit ¢popmar
UMEIOT JIaHHbIe, TOJTy4YaeMble MUKPOKOHTposiepoM oT ethernet-unma ENC28J60 npu nmpuéme
JIaHHbIX 10 npoTokoiay UDP? Otnuune nporokosia UDP ot TCP npotokosna, mpeumyniecTsa
Y HEJIOCTATKH.

IIpotokon TCP. Crpykrypa neiitarpammel TCP u npeanasnauenue noneid. Kakum obpazom
OPOMCXOIUT HUICHTU(UKALUS TpoleccoB npu ucnoiabzoBanun TCP mpotokona? Otinudne
nporokoia TCP or UDP mportokona, mpenMyiiecTBa U Heaoctatku. Kakoi popmaTt umeror
JaHHBIE, TIOJly9aeMble MUKpPOKOHTpoiuiepoM oT  ethernet-umma ENC28J60 npu mpuéme

JaHHBIX 110 poTokoiy TCP?

3aoaua Nel
[To UART wunTepdeiicy nepruoaudecku MpUHUMAETCs CUTHANI oaHOOanTHOTO Koma 0x4b.

3apucyiiTe BpEMEHHYIO JIuarpaMMy IPUHMMAE€MOIO CHTHajla, €clu Iiepenaya BeOETCS ¢
napamerpamu 9600/8-N-1.

3aoaua No2

C UK-myneTa ynpaBiieHUs] HEKOTOPOH (UPMBI B COOTBETCTBUU C TPYMNION CTaHIAPTOB
IrDA curnan npunumaercs TSOP4836. 3apucosats Buj curtana ¢ Beixoga TSOP, ecnu ¢ mynbra
nepeaaércs 3HaueHue JJaHHBIX paBHOE 57 COOTBETCTBYIOIIEE HAXKATUIO OJTHOM KHOIIKH, a (hupma
WCITOJIB3YET OJHOOAMTOBYIO HE PACHIMPEHHYIO aJpECalMi0 COOTBETCTBYIOINIYIO 3HadeHHUio 230
(3HAYEHHUS yKa3aHbl B IECATUYHON CUCTEME CUUCIICHUS).

3aoaua Ne3
Bbl pemmnm wicmionb3oBaTh 24-x OuTHBIN curMma-nenbra AL AD7190 mns omudpoBku

aHanoroBoro curnaia. CoOcTBeHHbIe IIyMbl npeoOpa3zoBanus ALl He HpeBBHILIAIOT BOCHMH
MJIaAMUX pa3psaaoB. [lpm 3TOM HIyMBl HCHONB3YyEMOTO OMNOPHOIO MCTOYHUKA MUTaHUS
HomuHajoM Tpu BosbeTa coctaBistor 30 mukpo BonsT. Onpenenute aOCOMOTHYIO TOTPEITHOCTh
€AMHUYHOTO0 NpeoOpa3oBaHusl MPU M3MEPEHUM HANpsKEHUs ¢ KOHTpoJapHOM Touku 1,500001
Boubra.

3aoaua Nod

Bor ucnionwsiyere 12-tu paspsauabiii AL PesynsTaT omudpoBKH aHATIOTOBOTO OTCUYETA
Bws1 oTtobOpaxaere Ha KK cumBombHOM mucruiee. B mpoekte nist pacuéra ypoBHS U3MEPSIEMOTO
HanpspkeHuss Bamu Obuto yka3zaHO 3HaueHHe onopHoro HampspkeHus 1.8 Boabra. OmHaxo,

VMCTOYHHMK OMOPHOTO HampsikeHus BbIOAET HampspkeHue 1.87521 Bonbra. KakoBo ncTtuHHOE



3HaUEHUE M3MEPSEMOro HaNpsKEHUs, €CIM B pe3yJibTaTe MOJYUYMBLIETOCs MPeoOpa3oBaHUs HA

KK nucrniee oroOpaxkaercs 3nauenue 0,28796 BonbT.

Kpurtepun oueHnBanus pe3yabTaToOB 00y4eHHUs

Kpurtepuu oneHuBaHus no 3avery:

TecroBbie 3amaHus cocrouT u3 30-40 TeopeTHUECKHX BOIIPOCOB MO TEMATHYECKHUM
pasaenaMm paboueil mporpaMMbl yaeOHOM AUCHUIUIHHBI 4-T0 cemecTpa. B 50% Bcex Bompocos
KaXJIOT0 TecTa MpeAroiaraeTcsi BbI0Op oHOTo U3 2-4-X BO3MOKHBIX 0TBeTOB. B 50% Bompocax
HE00XO0IMMO HaNKCcaTh MPaBUIBHBIA OTBET CAMOCTOSITEIHHO.

Cucrema OLIEHOK BBINOJIHEHHSI KOHTPOJIBHOIO 3a4€THOTO TECTUPOBAHUS:

— «OTJIUYHO» — KOJUYECTBO MPABWIBHBIX OTBETOB OT 90% 1o 100%:;

— «XOpOIL0» — KOJIMYECTBO MPaBUIbHBIX OTBETOB OT 75% 10 90%;

— «YZIOBJIETBOPUTEIHHO» — KOJIMYECTBO MPaBUIBHBIX 0TBETOB OT 60% 110 75%.

— «HE YJIOBJIETBOPUTEIBHO» — KOJIMUYECTBO NMPAaBUIbHBIX OTBETOB MeHEe 59%.

«3auTeHO0» BBICTABISAECTCA OOYYAIOIIMMCS BBHINOJHHUBIIEMY 3a4€THOE MPAKTUYECKOE
3a/laHUE U UMEIIIEMYy 1O KOHTPOJbHBIM TecTaM Nel m No2 OneHKH «yHdOBJIETBOPUTEIHLHOY,
«XOpOULIO» WM «OTJIMYHO» B JIIOOOM COYETAHWUU — JOMYCTHBIIUM IOTPEIIHOCTH B OTBETE HA
3a4eTe U MpPU BHINOJIHEHUU NPAKTUYECKUX 3aJaHUI BBIHOCHUMBIX Ha 3a4eT, HO O0JaJaroliuM
HEOOXOJMMBIMU 3HAHUSMH M YMEHUSMM NIl UX YCTPAHEHUs NPU KOPPEKTUPOBKE CO CTOPOHBI
npernoaBaTess.

«He 3auTeHo» BbICTaBIsIeTCs OOyYarolIeMycs HE BBINOJHUBIIEMY IPAKTHYECKOE
3a4eTHOE 3ajJlaHHWe, W IMOJYYUBIIEMY XOTS Obl MO KOHTPOJBHOM WM TECTy OLICHKY «HE
yIOBJIETBOPUTEIBHO» TAaK W HE MCIPAaBUB €€ NpPU MNEPEeNUCHIBAHHUM — T.€. OOHAPYXHUBILEMY
CYILIECTBEHHBIE NPOOENbl B 3HAHUAX OCHOBHOI'O MPOIPaMMHOI0 Marepuana Mo AUCLUILIMHE,
JIOMYCTUBIIEMY HPUHIUNHAIbHbIE OLMIMOKM B BBINOJHEHUHM MPEAyCMOTPEHHBIX HPOrpaMMoii
IPAKTUYECKUX 3aJaHUN (OTCYTCTBHE 3HAHUI 3HAUMTEJIBHOM YacTH MPOIPaMMHOIO MaTepHuala;
HEIIOHMMAaHUE OCHOBHOI'O COJEpPKaHUS TEOPETUYECKOrO0 MaTepuana, HEyMEHHE IPUMEHSTh
TEOPETUYECKHE 3HAHUS NIPHU PELICHUM MPAKTUYECKUX 3a7ad; JOIYCTHBIIEMY MPUHIMINAAIbHBIC
OLITMOKH.

OneHouHBIE CpEACTBA [UIS HMHBAJIUIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3II0POBBSI BEIOUPAIOTCS C YIETOM WX WHAWBUIYATBHBIX TICUXO()U3UIECKIX 0COOSHHOCTEMH.

— IIpY HeOOXOAMMOCTH HHBAIMIAM U JIUIAM C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
IPEIOCTABIISIETCS TOTIOJIHUTEIFHOE BPEMS JIJIS TIOATOTOBKH OTBETA HA SK3aMEHE;

— IIpH TPOBEJICHUH TPOIIEYPHl OIICHUBAHUS PE3yJIbTATOB 00yUEHUS] WHBAINIOB H JIUIL C
OTPaHMYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBbSI IPEAYCMATPUBACTCS MCIOIb30BAHHE TEXHHUUYECKHUX
CpPE/CTB, HEOOXOMMBIX UM B CBS3U C MX MHIMBHIYAIbHBIMH OCOOCHHOCTSMU;

— TIpH HEOOXOIUMOCTH ISl O0YHAIOMINXCS ¢ OTPAaHUYCHHBIMU BO3MOYKHOCTSMH 370POBbS
¥ WHBAIWAOB TPOIEIypa OLEHHBAHUS pE3yJIbTaTOB OOYYEHHUS 110 JUCHUIUIMHE MOXKET
IPOBOUTHCS B HECKOJIBKO ATATIOB.

[Mpouenypa orneHnBaHHUS PE3yIbTaTOB OOYYECHUS WHBAJIUIOB U JIUIl C OIPaHUYCHHBIMH
BO3MOXKHOCTSIMH 3/I0pPOBbSl TI0 JTUCHHUIUIMHE (MOJIYJIO) TpeIyCMaTpHBaeT MpPEIOCTaBICHUE
uHpopmanuu B QopMax, aJaNTUPOBAHHBIX K OTPAHMYEHHSIM HUX 3J0POBbS M BOCIIPHSATHS
uHbOpMaInu:

JInst L ¢ HapyIeHUSIMH 3PEHUS:

— B MICYaTHOM (hOpMe YBEINYCHHBIM HIPUPTOM,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.



J1i1st TT ¢ HApYIICHUSIMH CITyXa:

— B IIeYaTHOU opme,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIU1 ¢ HApYIICHUSIMH OTIOPHO-JIBUTATEIILHOTO amapara:

— B mieuaTHoi opme,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCUMOCTH OT KOHTHHI'CHTA
o0Oydaromuxcs.

5. Ilepeyenb y4eOHOM JUTEPATYPbI, HH(POPMAIUMOHHBIX PECYPCOB M TEXHOJIOTHI
5.1. YueOnas aureparypa

1. HoBoxwuios, O. [1. Dnekrponnka u cxeMoTexHuKa B 2 4. Yacth | : yaeOHUK 171 By30B /
O. I1. HoBoxunoB. — Mocksa : M3gatenbctBo IOpaiit, 2021. — 382 c. — (Bricmee
obpaszoBanue). — ISBN 978-5-534-03513-1. — Texkcr : anekrponHsiii // OOpa3oBaTenbHas
miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/470336

2. Caxnes, A. M. Iludpossie ycTpoiicTBa 1 MUKPOTIPOIIECCOPHI : y4eOHOE mocoOue aiis By30B /
A. M. CaxneB. — 2-e u3[l., nepepad. u mon. — Mocksa : U3parensctBo HOpaiirt, 2021. —
139 ¢. — (Bsicmiee oopazoBanue). — ISBN 978-5-534-10883-5. — TekcT : 31€KTpOHHBIH //
O6pa3zoBarenpHas miaTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/472247

3. bobpoBHuKoB, JI. 3. Dnexkrponuka B 2 4. Yactp 2 : yueOHUK A7 BY30B /

JI. 3. BoGpoBHHUKOB. — 6-€ U3., uctp. u 1on. — Mocksa : U3parensctBo HOpaiit, 2021. —
275 ¢. — (Bsicmiee obpazoBanue). — ISBN 978-5-534-00112-9. — TekcT : 3MeKTPOHHBIH //
O6pa3zoBarenpHas miaTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/472289

4. Hapeiikun A K. Hudpossie ycrpoiicTBa u Mukpomnpoueccopsl. M.: Akanemus, 2008,
318 c.

5.2. UHTepHeT-pecypchbl, B TOM YHCJI€ COBpeMeHHble NpodeccHOHAIbHbIE 0a3bl
JAHHBIX U HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

DIeKTPOHHO-0MOIMoTeuHbIe cuctembl (IBC):

1. BC «IOPAMT» https://urait.ru/

2. ODBC «JIAHb» https://e.lanbook.com

Pecypchl ¢cBOG0OAHOTO T0CTYMA:

1. Karanor marazuna Yumn-/{un u Bugeo 0030psl M0 KOMIIOHEHTHOM 0a3e mpoaaromieics
B MarasmHe, a TaK)Ke CIpaBOYHbIE MaTEepPHAaIbl HAa IPOJAaBaAEMble KOMIIOHEHTHI
https://www.chipdip.ru

CoOcTBeHHBbIE YJICKTPOHHBIE 00pa3oBaTe/ibHbIe H HH(POPMalMOHHBIE PecypChl
KyoI'Y:

2. DieKkTpoHHas MH(POPMALMOHHO-00pa30BaTeIbHas cpena MonynsHOTO
JuHaMHu4ecKoro OOyueHus KyoI'y — paszgen «udposas DIEKTPOHUKA»
http://moodle.kubsu.ru/enrol/index.php?id=15 (MukponporeccopHasl TEXHHKa B ONTHYCCKUX
TEJIEKOMMYHHUKAIIMOHHBIX cHcTeMax: JabopaTopHblii mpaktukym. / ITnotuumn MLUIL, A.C.



Jlepuenko, H.A. fIkoBenko, B.A. Hukutun/ Kpacnonap. Ky6anckwii roc. yH-T, 2014. 112¢. ISBN
978-5-8209-1015-9 — snekTpoHHBIN BU)

3. baza y4eOHBIX IUIAHOB, Yy4YeOHO-METOIMYCCKUX KOMILJICKCOB, ITyOJIMKAIMA U
koH(epenuuii http://mschool.kubsu.ru/

4. DnexktpoHHbIH apxuB nokymMeHToB KyOI'Y http://docspace.kubsu.ru/

Jnst co3manusa U MyOJMKaIlMd KOHTEHTa U YU4EOHBIX OOBEKTOB MPETOJaBaTEIEeM HCIOIb3YETCS
ciyx6a Buaeo TpaHciusAauuu Microsoft Stream  https://www.microsoft.com/ru-ru/microsoft-
365/microsoft-stream, a HHCTPYMEHTOM JUTSI 3JICKTPOHHOW KOMMYHHKAIIUU U 00OpPaTHOW CBS3H CO
CTylneHTaMH wucnoibdyeTcss Microsoft Teams https://www.microsoft.com/ru-ru/microsoft-
teams/log-in.

6. MeTonnueckme ykazaHusi 1JIs1 00y4aroMuXcsl 10 0CBOCHUIO U CHMILIMHBI (MOAYJIST)

Jlexuus siBisieTCsl OAHOM U3 POPM M3yUEHUS] TEOPETUYECKOTO MaTepHrasia Mo AUCHUIIINHE.
B xoze nekunoHHOro Kypca npoBOAUTCS U3JI0KEHHE COBPEMEHHBIX HAYYHBIX IIOJX0J0B Y TEOPHIA.
B Terpagu ans  KOHCIEKTHpPOBAaHMS JIEKIMI HEOOXOJUMO MMETh MOJs, IJe M0 XOAy
KOHCIIEKTUPOBAHMSI A€TAI0TC HEOOXOJUMbIE TOMETKHU. 3alMcu JOJDKHBI ObITh H30MpaTeIbHBIMHU.
B KkoHCHEKTE IPUMEHSIOT COKpPALIEHUE CIIOB, YTO YCKOPSET 3alMCh. BONpOCkl, BO3HUKAIOIIKE B
XOJI€ JIEKIIUH, €CIIU HE 3aJaHbl Cpa3y, PEKOMEHYeTCs 3alMChIBATh Ha MOJISAX U I10CJIE OKOHYAHHUS
JEKIMH OOpATHTHCS 3a pa3bsICHEHWEM K TpernoiaBarento. HeoOxoaumo akTWBHO paboTaTh c
KOHCIIEKTOM JIEKIIMM: IOCJIE€ OKOHYaHUS JIEKIIMM PEKOMEHAYETCS IEepeunTaThb CBOM 3aIlHCH,
BHECTH MOIPABKU U IONIOJTHEHUS.

OnHUM U3 OCHOBHBIX BUJIOB JICSTEIBLHOCTH CTYJICHTA ABISETCS CaMOCTOsTENbHas padoTa,
KOTOpasi BKJIIOYAET B ce0s1 M3yUeHHE JIEKIIHOHHOTO MaTepualia, y4eOHUKOB M YY€OHBIX ITOCOOHIA,
HOJTOTOBKH K BBITTOJIHEHHIO JIAOOPATOPHBIX paOdOT U OPOPMIICHUIO TEXHUUECKUX OTUETOB 110 HUM,
a Tak K€ MOATOTOBKM K NMPAKTUYECKUM 3aHATUSAM H3y4YEHHEM KpaTKOM TEOpHUHU B 3aJa4HMKaX U
PELICHUH JOMAIIHUX 3aJaHuM.

MeTtoanka caMOCTOSTETLHON PabOThI MPEABAPUTEIBHO PA3bACHACTCS MPENoAaBaTeiIeM U
B IOCJIEAYIOLUIEM MOXET YTOUHSTHCA C y4ETOM MHIMBHIYaJIbHBIX OCOOEHHOCTEH CTYAEHTOB.
Bpems u MecTo caMOCTOATENbHOM paboOThl BHIOMPAIOTCS CTYIEHTAMU 110 CBOEMY YCMOTPEHHIO
IUITAHUPOBaHHUE BPEMEHH Ha CaMOCTOSATENNbHYI0 PaboTy, HEOOXOJMMOI0 Ha U3yUeHHe HAaCTOALIEeH
JUCLMIUIMHBL, CTYAE€HTaM JIy4dllle BCEro OCYILECTBISAThH pPAaBHOMEPHO Ha BECb CEMECTD,
IIPelyCMaTpUBas IPU TOM PETYJIIPHOE TOBTOPEHHUE NTPOUIEHHOTO MaTepHalla.

CamocrosTenbHy1o padoTy Ha/l TUCHMIUIMHON ClIeAyeT HAYMHATh C U3YUYECHHUS IPOrPaMMBI,
KOTOpasi COJEpPXKHUT OCHOBHbIE TPEeOOBAHUSA K 3HAHMUSAM, YMEHHMSAM M HaBbIKaM OOydaeMbIX.
O06s3aTenbHO clielyeT BCHOMHUTD PEKOMEHIAIMHU ITPETIO1aBaTelNs, JaHHbIE B X0/1€ YCTaHOBOYHBIX
3aHATHU. 3aTeM CleAyeT NPUCTYNAaTh K M3YYCHHIO OTACIBHBIX Pa3lelIOB U TEM B IOPAIKE,
IIPENYCMOTPEHHOM IIPOTPAMMOM.

IlomyuuB mnpencraBieHHe 00 OCHOBHOM COJIEpXKaHMM pasfesia, TeMbl, HE0OXOIUMO
U3yYUTh MaTepual Mo TeMe, U3JIOKEHHbIM B yueOHMKe. llerecooOpa3HO cOCTaBUTH KpaTKHUi
KOHCIIEKT WJIM CXEMY, OTOOpa)KarolIy0 CMBICI U CBSI3U OCHOBHBIX MOHSTUN JJaHHOTO pasjena U
BKJIIOYCHHBIX B HEro TeM (WM Oojiee NPOAYKTHMBHO — JOIMOJHUTH KOHCHEKT JICKIIUH).
OO0s3aTenbHO ClIeayeT 3alUChIBaTh BO3HUKIIME BOIPOCHI, HA KOTOPbIE HE YJAllOCh OTBETHUTh
CaMOCTOSITEIILHO.

Heo6xoa1Mo n3y4nTh CHUCOK PEKOMEHIOBAHHOM JINTEPATYphl U YOSAUTHCS B €€ HAINYUU
B JIMYHOM TOJIb30BAHUU WM B TMOApa3ACICHUAX OMOIMOTEKH B OyMa’kKHOM HIIM 3JIEKTPOHHOM
Buzie. BCI0 OCHOBHYIO y4eOHYIO JUTEpaTypy KEJIATeIbHO U3ydaTh C COCTABICHUEM KOHCIEKTA.
UreHue nuTepaTypbl, HE CONPOBOXKAAEMOE KOHCIEKTHPOBAHUEM, Majo pe3yibTaTuBHO. llensb
HalMCaHUs KOHCIEKTa M0 AUCHUILUINHE — COPMHUPOBATH HABBIKH 110 TIOUCKY, OTOOPY, aHATIU3Y U
dbopMyIUPOBaHUIO Y4EOHOTO MaTeprana. DTH HaBBIKUA 00sI3aTENIbHBI TS JTFOOOTO CIEIUAIINCTA C
BBICHIMM O0pa30BaHMEM HE3aBUCUMO OT BBIOpaHHOro HampasieHus. Hamucanue KoHCHekTa



JIOJI’KHO OBITh TBOPUYECKUM — HYKHO HE IIEPENUCHIBATH TEKCT U3 UCTOYHUKOB, HO IIBITAThCS KPATKO
u3JlaraTh CBOMMHM CJIOBaMU COJAEpP’KaHUE OTBETA, IPH 3TOM MAKCHUMAJIbHO €r0 CTPYKTYypHpYyS U
UCIIOJIB3YSl CUMBOJIBI U YCIIOBHBIE 0003HaueHus (B 3ToM Bam momMoryT Bompochl BHIHOCHUMBIE Ha
3aUeTHOE TECTUpOBaHUE M 2k3aMeH). KommpoBaHuwe M 3ayynMBaHHE HEOCMBICIEHHOTO TEKCTa
TPYJIOEMKO U 10 OOJIBIIOMY CYETy HE UMEET IMO3HABATEIHHOW M MPAKTUICCKOW IeHHOCTH. [Ipn
paboTe Haa KOHCIEKTOM O0O0f3aTeNbHO BBIABIAIOTCS M OTMEYAIOTCS TPYAHbBIE s
CaMOCTOSITEJIBHOTO U3YUYEHUS BOIIPOCHI, C KOTOPBIMU YMECTHO OOPATUTHCS K IPEIOIaBaTENI0 pU
MOCEIEHUH 3aHATHI U KOHCYJIbTAUi, TH00 B MHANBUAYATbHOM Topsiake. [Ipu urenun yueOHoOU
U HAy4yHOM JUTEepaTypbl HEOOXOAMMO BCErjaa CJIEIUTh 32 TOYHBIM M IOJHBIM HNOHMMaHHUEM
3HAUYEHUS] TEPMUHOB U COJICPKAHUS IOHIATH, NCIIONIBb3YyEMBIX B TeKCTE. Beerna cienyer yTouHATh
3HAUEHUS IO CIOBAPSAM WIN SHIMKIONEAUSIM, TP HEOOXOIUMOCTH 3alMChIBATh.

K naGopaTopHbiM paboTaM cieayeT MOATOTOBUTHCS MPEIBAPUTENHHO, O3HAKOMHBIIUCH C
KpaTKoil HO creuupuyeckol Teopuell pa3MEUIeHHOW B COOTBETCTBYIOLIEH METOAUYKE.
Pexomenayercst 03HaKOMHUTBCS 3apaHee U ¢ METOJAUYECKUMH PEKOMEHIAUAMHU 0 MPOBEACHUIO
COOTBETCTBYIOIICH JIabopaTopHOW pPabOTBI, W B Clydae HEOOXOJAUMOCTH IPOBECTH

MpeaABapUTCIIbHBIC paC‘léTH HJIU IOATOTOBUTDL NIPOTPAMMHYIO OCHOBY.

HenocpencreenHnas

IOATOTOBKA K 3a4CTy

OCYHICCTBIIACTCA

o  BOMpoOCam,

IpeCTaBICHHBIM B JAHHOM yueOHOI mporpaMme JUCHUIUIMHEI [0 Ja00paTOPHBIM paboTaM.

B ocBoeHnu nuCHUIUIMHBI MHBAJIUMAAMHU U JIMLIAMHU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU
310pOBbsl 0OJIBIIOE 3HAYEHHWE HMMEET WHIMBHIyallbHas ydeOHas pabora (KOHCYJIbTALlUH) —
JIOTIOJIHUTEIBHOE Pa3bsICHEHUE yUeOHOr0 MaTepHara.

WnpuBuayanbHble KOHCYJbTALMU IO MpPEIMETy SBIAIOTCA BaXHBIM  (DaKTOPOM,
CHOCOOCTBYIOIIMM MHJMBUIYaIU3allui O0yUYEHHUs] U YCTaHOBJICHUIO BOCIIUTATEIbHOTO KOHTAKTa
MEXIy IpernojaBaTesieM U OOy4arollMMCS HMHBAJIUAOM WM JIMLIOM C OTrPaHUYCHHBIMU
BO3MOXKHOCTSIMH 3710POBBSL.

7. MaTepuajibHO-TEXHUYECKOE o0ecrevyeHne mo JMCuuIinae (MoayJao)

HanmenoBanune
CIIENMAIBHBIX TOMEIEHUH

OCHaHIeHHOCTL CIICIUAJIbHBIX HOMGHICHI/Iﬁ

[lepedeHp THAIIEH3UOHHOTO IPOTPAMMHOTO
obecreyeHus

VY4eOHbIE ayAUTOPUH LIS
MIPOBENCHUS 3aHATHN
JIEKIIMOHHOT'O THIIA

JlekMOHHAsT ~ ay[UTOpHs,  OCHAIEHHAS
MPE3EHTAIIIOHHOW TEXHUKOH (TIpoexTop,
JKpaH, KOMITBIOTEeP/HOYTOYK) u
COOTBETCTBYIOLIIM IPOTrpaMMHBIM
obecnieuennem (I10) mns BocipousBeaeHUs
¢aitoB dopmara jpg u avi. JlocraTo4HbIM
KOJIMYECTBOM IocamouHbix mecT: Ne 209C,
Ne 315C, Ne201

1. Omepammonnas cucremMa Microsoft
cemeiictea Windows (7/8/10), B pamkax|
MPOTPaMMEI KOMIIaHUU Microsoft
“Enrollment for Education Solutions” s
KOMIBIOTEPOB U cepBepoB  KybaHckoro
TOCYyapCTBEHHOTO YHHMBEPCHTETa M  €ro|
(uuaos.

2. Ilporpammubii maker WIinAVR mis
OIIepallMOHHBIX cUcTeM cemelicTBa Windows,
BKJIIOUAIONINI B ce0sl KPOCC-KOMITWIISITOP U
MHCTPYMEHTEI pa3paboTku JUIs
MHUKPOKOHTpoJuIepoB cepuii AVR  ¢upmsl
Atmel. WIinAVR u Bce BXOIMIINE B HETO|
MPOTPaMMEI SIBIITEOTCS OTKPBITHIM
MPOTPaMMHBIM obecrnieueHNeM,
BEITyIIeHHBIM 1o Junensueid GNU, Ho
PacTIpOCTPAHSIOTCS B CKOMIMJIMPOBAHHOM|
BUJIC
https://sourceforge.net/projects/winavr/files/.
3. PonyProg — IIPOrpamMMaTop|
(TIporpaMMHasi 4acTh IpOrpaMMaTopa) Juis
CUMTBIBAHUS W 3alUCH  IPOTPAMME]
MUKPOKOHTPOJIEPOB u 3y c
MOCJIEIOBATEIEHBIM uHTEepdeiicom
TIPOTPAMMHUPOBAHHS
http://www.lancos.com/prog.html. ABnsercs
CBOOOTHO pacipocTpaHsIeMOit GNU-

[IPOTPaMMOIi ¢ OTKPBITHIM FICXOTHBIM KOJIOM.




[MpoBEICHUS 3aHATHN
CEMHUHApPCKOTO THIIA,
pyMIOBBIX u
MHAMBHTYalbHBIX
KOHCYJIBTAIlMM, TEeKYIIero
KOHTPOJIS u
[TPOMEXKYTOUHOM
aTTecTaluu

VuebOnnie Ay IuTOPpUH IIJ'IHAyI[PITOpI/IH OCHallCHHass MCJIOBBIMH HJIH

MapKEepHBIMH JOCKaMH, OCHaIlleHHas
MMPE3CHTAIIMOHHON TEXHUKON (TPOEKTOD,
SKpaH, KOMIIBIOTEP/HOYTOYK) u
COOTBETCTBYOLIIM MIPOTrpaMMHBIM
ooOecrieuenunem (I[10) s Bocnpou3BeACHUS
(aiioB ¢opmara jpg ¥ avi, JOCTaTOYHBIM
KOJINUECTBOM TI0CaJOYHBIX MECT CO CTOJIAMH:
Ne209C, Ne205aC, Ne315C, Ne211C

1. OmepammonHas cucrema  Microsoft
cemeiictea Windows (7/8/10), B pamkax|
[IPOrpPaMMBbl KOMITaHUH Microsoft
“Enrollment for Education Solutions” mis
KOMITBIOTEPOB H  cepBepoB  KyGaHCKOro
rOCYIapCTBEHHOIO YHHUBEPCHTETA M €r0
(uranos.

2. Ilporpammmubiii maker WinAVR s
OIIEpaIIMOHHBIX cUcTeM cemelicTBa Windows,
BKJIIOYAIOIMHA B ce0S KPOCC-KOMITHILTOP H
MHCTPYMEHTBI pa3paboTKu ISt
MUKPOKOHTPOJLIEPOB cepuiit AVR  ¢upmsr
Atmel. WinAVR u Bce BXopsimue B HEro
POTrPaMMBI ABJIAIOTCS OTKPBITHIM
[MpPOrpaMMHBIM obecricueHHEM,
BhINMyIIeHHBIM Moj JjuneHsueit GNU, Ho
PactpoCTpaHsIOTCS. B CKOMITHIIMPOBaHHOM
BUIC

https://sourceforge.net/projects/winavr/files/.

3. PonyProg — IpOrpaMMarop|
(porpaMMHasi 4acThb MpOrpaMMaTopa) Ui
CUMTBIBAHUS W 3allUCH  NPOTPaMMBI
MHKPOKOHTPOJIIEPOB " 3y c
[0CIIEOBATENbHBIM uHTepdeiicom
[POrPaMMHUPOBAHUS

http://www.lancos.com/prog.html. SIBisiercs
CBOOOTHO pacnpocTpaHseMoin GNU-

[POrpamMMOil ¢ OTKPBITHIM HCXOTHBIM KOJIOM.

IIPOBCACHUSA

VYueOHble ayAnTOpUU LIS

mabopaTopHBIX
3aHATHH (paboT)

JTabopaTopus, YKOMILJICKTOBaHHAS
CreLMaJIM3UPOBAHHON Me0eIbio n
TEXHMYECKHUMH  CpeICTBaMH  OOy4eHHs.
IIpoBenenue 3aHATUI 12a00paTOPHOTO,
MPaKTHKyMa YacTHYHO NPEAyCMOTPEHO B
«mabopaTtopur THGPOBOM ¥  aHAJIOTOBOM
rexHuKn» Ne327C Ha 1abopaTOpHBIX CTEHAAX
«OIIeKTPOHHBIE TPHOOPEI», BBITYCKAEMBIX
Cankr-IlerepOyprckum  ['ocynapcTBeHHBIM
'YHuBepcuteroM TenekOMMyHHUKALMM — HM.
npod. M.A. Bonu-BpyeBuua. Bropas
[0JIOBMHA J1a00OPAaTOPHBIX PadOT MPOBOANTCS

1. OnepaunonHas cuctemMa Microsoft
cemeiictBa Windows (7/8/10), B pamkax
pOrpaMMbl KOMIIaHUU Microsoft
“Enrollment for Education Solutions” s
KOMIIBIOTEPOB U cepBepoB  KyOaHckoro
TOCYapCTBEHHOTO YHUBEPCUTETa M  €ro
(bummaios.

2. IIporpammubiii maker WinAVR s
OIEePaIMOHHBIX crcTeM ceMeiictBa Windows,
BKJIFOUAIOLIMI B ce0sl KPOCC-KOMITWIISITOP U
HHCTPYMEHTBI pa3paboTku st
MHUKPOKOHTpoJUIepoB cepuii AVR  ¢upmsl

B «KOMIIBIOTEPHOM Kiacce crnennanbHbix|Atmel. WinAVR u Bce BXopsmiye B HEro
mucoummey  (ayaumropust  205¢)  (cjmporpaMmbl SIBIISIFOTCS OTKPBITHIM
ucnons3oBanueM MIKROE-456, BIGAVR6nporpamMmMHbIM obecrieueHneM,
Development System,BeimymierHsiM oA smteH3uer GNU, HO|
IMonHOpYHKIMOHANBHAS OTINAAO0YHAs IUIATA|PAcIPOCTPAHIIOTCS B CKOMITMIIMPOBAHHOM
ms  mydenuss MK Atmel AVR) cBuzme
ucronb3oBanuem [1K https://sourceforge.net/projects/winavr/files/.
3. PonyProg — MIPOrpaMmMaTop
(mporpamMMHasi 4acTh Mporpammaropa) s
CUUTBbIBAHUSA n 3alIucu porpaMmbl
MUKPOKOHTPOJIEPOB u I3y c
[10CJIE/I0BATEILHBIM nHrepdeiicom
MPOrpPaMMHUPOBAHUS
http://www.lancos.com/prog.html. ABnsercs
CcBOOOTHO pacmpocTpaHseMon GNU-
POTPaMMOM C OTKPBITHIM HCXOJHBIM KOJIOM.
Jis  caMOCTOATEeNnbHOW  paboThl  OOydaromuxcs MPEAYCMOTPEHBI  TOMEIICHHS,

YKOMIUIEKTOBAaHHBIE CHEIMATM3UPOBAHHON MeOesblo, OCHAIIEHHbIE KOMIBIOTEPHON TEXHUKOI ¢



BO3MOXXHOCTBIO TOJKIIIOUEHUSI K ceTn «HTepHEeT» M 0o0ecreueHneM JI0CTyTma B AIIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYI0 CPEly YHUBEPCUTETA.

HaumenoBanue noMenieHuit it |OCHAICHHOCTh IOMEIIEHHUH I CAMOCTOSTEILHON paObOThl 00YYarOIIUXCS
CaMOCTOSTEIIEHOW PaOOTHI
o0yJarommxcs

Ilomemnienne Is caMoCTOSTEIbHONMeOens: yueOHast Mebenn
paboThl OOydaromuxcs (YUTATBHBIN

=ai Hay‘lHOﬁ 6I/I6J'II/IOTeKI/I) KoMrutekt CIICHUAJIN3UPOBAHHOU mebenu: KOMIIBIOTECPHBIC CTOJIbI

OOopy/JoBaHHE:  KOMIbBIOTEpHAs  TEXHHMKA C  MOJKIOYECHHEM K
MH(pOPMALIMOHHO-KOMMYHHUKAIIMOHHOW ceTH «HTepHeT» M JOCTYIIOM B
PIEKTPOHHYIO WH(POPMAIMOHHO-00Pa30BaTEIIEHYIO cpeny
00pa30BaTeNbHOM  OpraHu3alii, BeO-Kamepbl, KOMMYHHKAI[HOHHOE
00opyIoBaHHE, OOECIIeYNBAIONIEe AOCTYI K CETH HMHTEpHET (TPOBOJHOE
COeIMHEHHE 1 OECITPOBOIHOE COSANHEHHE 0 TeXHOIorHKH Wi-Fi)

[lomemenue a1 camocroaTenbHOWMebens: yaebHas mebensb

paboThI oOyuaromuxcs (aya.207) .
KOMIUTEKT CriennaIn3upOBaHHON MeGeIH: KOMITBIOTEPHBIE CTOJIbI

O6opynoBaHHe: KOMIIBIOTEpPHAsI TEXHUKA (HA OCHOBE TOHKHX KIIMEHTOB) C
MOIKITFOYCHUEM K HH()OPMAIIMOHHO-KOMMYHHKAITUOHHOU ceTH «IHTepHEeT
M JIOCTYIIOM B DJICKTPOHHYIO HH(OPMAIMOHHO-00Pa30BATEIBHYIO CPEIy
00pa30BaTeNbHOM OpraHU3alnd, KOMMYHHKal[HOHHOE O00OpYIOBaHUE,
00ecIeunBaoLIee TOCTYI K CETH HHTEPHET.




