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1 Hesn n 3axa4M M3y4YeHUs JUCHHUILIMHBI (MOIYJIsST)

1.1 Ilean ocBOeHUsI TUCUHUILIMHBI

VYuyeOnas aucuumiuHa «L{udpoBas >1meKTpOHHMKa» CTaBUT CBOEH LENbIO H3YyYEHHUE
NPOCKTHPOBAHNE U TPUMEHEHUEM IU(PPOBBIX DIEMEHTOB, Y3JIOB U YCTPOMCTB, MUKPOCXEMBI
KOTOpBIX SIBISIOTCS OCHOBOM Il pealu3aluy pPas3jIMYHbIX CPEACTB, IPUMEHSIEMBIX B
TEJIEKOMMYHHUKAIIMOHHBIX ~ CHCTEMax, TEJEBU3MOHHOW, paauopeneiiHoii, TpomnochepHoi,
KOCMHUYECKON U paJuoJIOKallMOHHOM amnmnaparype.

1.2 3agaun AMCHUIIIMHEI

OcHOBHOHM 3a/ayeil TUCIUIUIMHBI SIBJISETCS OCBOCHHE CHCTEM HHKEHEPHOrO aHalu3a
KOHCTPYKIUH 3JI€KTPOHHBIX CPEJICTB; 0000IICHHE U YIIIyOJIeHUE TEOPETUUECKIX U TPAKTUYECKUX
3HAHUU U HABBIKOB B 00J1aCTH IU(PPOBOI 1 MUKPOKOHTPOJUIEPHOU SJIEKTPOHUKU U CXEMOTEXHUKHU.

B pesynbpraTe mM3yueHus AUCUMILIUHBI y CTYACHTOB JOJDKHBI C(HOPMUPOBATHCS 3HAHUSA,
HABBIKK M YMEHHUS DIIEKTPOHHOTO CXEMOTEXHUYECKOW HACTPOUMKH, PETyIUPOBKU HHUPPOBBIX
MOJIyJIell CHUCTEM CBs3H. BBINONHEHHE BHYTPUCXEMHBIX U MOIYJIBHBIX MOHTQXXHBIX padoT
TEJIEKOMMYHHUKAIIHOHHOTO 000PYAOBaHUS BHICOKOH CIIOKHOCTH.

1.3 MecTo AucuuminHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

Jucuunnuna «lludpoBas >MeKTpOHHKA» OTHOCUTCS K OTHOCUTCS K (opmupyemoi
y4acTHUKaMU 00pa3oBaTelbHBIX OTHOIIeHWH yactu broka 1 "/lucuuruivbel (MOZyiH) MO
BbIOOPY" yueOHoro 1iana. B coorBeTcTBUU ¢ pabounM y4eOHBIM ITAHOM JAUCHUIUIMHA U3Y4aeTCs
Ha 3-M Kypce 1o oyHoi ¢opme 00yueHus. Bug mpoMexyTodHoO# aTTeCTalluu: B IIECTOM CEMECTPE
— 3a4er.

B pesynbTaTe uzydeHus AUCUUILIUHBI CTYACHTHI JOJKHBI MOTYYUTh 3HAHUS, UMEIOIIINE HE
TOJIBKO CaMOCTOSITeNIbHOE 3Hau€HUe, HO U 00ecleyrBaroIIie MOATOTOBKY JAJsi YCBOSHUS pAna
NOCIEAYIOIUX TUCHUIUIMH: «MHKpOIPOLECCOpHas TEXHUKA B ONTHYECKHX CUCTEMAX CBA3M,
«CXEeMOTEXHHKA TEIEKOMMYHHUKALMOHHBIX CHUCTEMY», «DJIEKTPOIUTAHUE YCTPONCTB M CUCTEM
TEJIEKOMMYHUKALUI».

Hacrosmias auciuruiiHa HaxoAWUTCS Ha CThIKE JUCLUIUIMH, O00€CIeYrBaroIINX
B3alMOCBS3b 0a30BOM U CHEIHMAIbHON MOArOTOBKE CTYAEHTOB, HEOOXOIMMYIO JJIsl pa3pabOTKH U
PEMOHTa 3JIEKTPOHHBIX NPUOOPOB B CpelcTBax cCBs3U. M3ywas 3Ty AMCUMIUIUHY, CTYJIEHTHI
MOJIyYalOT NPAKTUYECKHE HABBIKM HKCHEPUMEHTAIbHBIX MCCIEIOBAaHUN CHHTE3HMPOBAHHBIX
CaMOCTOSITENIbHO YCTPOWCTB, HAaBBIKA CaMOCTOSITEIbHOIO MPUHATUS PEIIEHUM Ui TOCTHKEHUS
MOCTAaBJICHHBIX 3a/au (PYHKIIMOHHPOBAaHUS pa3padaTbiBaeMoil ammaparypsl. [lostomy s eé
OCBOEHHUSI HEOOXOJMMO YCIIEUIHOE YCBOGHHME CONYTCTBYIOUIMX JuciuiuivH:  «Teopus
AIIEKTPUYECKUX Lenei», «DIEKTPOHUKaY, «/luCKpeTHast MaTeMaTHKay.

1.4 IlepedyeHb NMIaHMPYeMbIX Pe3yJbTATOB O0y4YeHHUS] IO AUCHHUILIMHE (MOAYJIIO0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMbI

N3ydyenne paHHOW y4yeOHOM JAMCUMIUIMHBI HAmpaBiIeHO Ha (QOPMHUpPOBAaHUE Y
oOyuaromuxcs oduienpodeccroHanbHbIx kommerenuuit: [1K-3, TTIK-4

Ko n HanmeHoBaHMe

WHJUKATOpa JOCTUXKEHUS Pe3ynbpTaThl 00y4ueHUs 0 AUCIUTIINHE

KOMIIETCHIINH

IIK-3 CnocodeH BBINMOJHATH PA0OTHI 0 MOHTAKY, IPOBOIUTH HACTPOIiKY, PeryJJMPOBKY M MCIbITAHHE
TeJIeKOMMYHUKAIMOHHOTO 000Py/10BaHUsI




KOH 1 HAMMCHOBAHUC
HHAWKATOPa JOCTHUKECHUA
KOMIICTCHIINH

PesynpraTel 00yueHNS IO JUCIUIIINHE

UIIK-3.1 3maer pneiicTByromme

oTpacieBble HOPMAaTHBBI,
ompeesnsonue TpeOOBaHUS K
rapameTpam paboTsI
obopymoBaHus, KaHaJOB "
TPaKTOB

UIIK-3.2 VYMeer wuCIONL30BATh

METOIUKH [POBEICHUSL
TECTHPOBAHHS TEXHHYECKOTO
COCTOSIHHS o6opynoBaHus,

TPAKTOB U KaHAJIOB I€peaavu

UIIK-3.3 Bmameer Meromamu
MOHTaXa, HACTPOMKH u
PETYIUPOBKU y3JI0B

TCJIICKOMMYHUKAIIUOHHBIX CUCTEM,
B TOM WYHCIE C IPUMCHCHHEM
CIICLHANBHOTO  [POrPaAMMHOTO
obecrieueHust 1 000PyIOBaHUS

3HATh
[puntnne: paboTsl,
COCTaB M OCHOBHBIC
XapaKTEPUCTUKH
000pyIOBaHUS CBSI3H.
KoHcTpyKTHBHBIE
0COOCHHOCTH,
MIPUHLIUTIHAIBHBIE,
MOHTaXXHBIE U
(YHKIIOHAIbHBIE CXEMBI
MOHTHPYEMOTO
o0opynoBaHUs.

[IpaBuia u HHCTPYKLIUHU

IO MTACTIOPTH3ALUH
00opynoBaHUs.

yMmeTb
BrmomsATs paboTsl
10 MOHTaXy
3JIEMEHTOB
anmnapaTypsl CBSI3H.
ITonb3oBarbes
MPUCTIOCOOIEHUSIM
U JUIs 00ecTiedeHust
6e3omacHoro
BBINOJTHEHHSA
pabor.

BJIa/IeTh
MHCTPYMEHTAJIbHBIX
U3MEpPEHUN A
MIPOBEPKH, TTOMCKA
MPUYUH MOJIOMKH U
OTJIaJIKM KOMIIOHEHTOB
YCTPOUCTB CBSI3U;
CnocoOHOCTBIO
OOBSCHATH
¢dusnyeckoe
Ha3Ha4YeHHe
3JIEMEHTOB W BINSHHAE
MX IapaMeTpoB Ha
JNEKTPHUECKHE
rapamMeTpel,
YacTOTHBIE CBOICTBA
1 (poBEIX MOIyIEH
CXEM CHCTEM CBSI3U.

[K-4: CnocodeH 0CynIecTBIATH TEXHOJIOTHYECKOe H OPTaHN3aIMOHHOE 00ecniedeHe TEXHMIeCKOI
IKCILTYaTAIMM CTAHIIMOHHOTO 000PY10BAHMS CBSI3H

UIIK-4.1 3HaeT METOAWKY U
cpencrea U3MEpPEHHUH,
UCIIONIb3yeMble  JJIsl  KOHTPOJIS
KadecTBa paboOTHl 000pyIOBaHWUA,
TPAaKTOB ¥ KaHAJIOB Iepeayd,
IIpOrpaMMHOE obecrnieueHne
000pyIOBaHUs, JOKYMCHTAIIUIO
[0 CHCTEMaM Ka4yecTBa paboThI
NPEANIPUATHI CBSI3U

UIIK-4.2 Ymeer aHaIH3HPOBATH

pe3ynbTaThl M YCTaHABIIUBATh
COOTBETCTBUE rapameTpoB
paboTsI 00opyoBaHuUs
JIEUCTBYIOIIUM OTpacIEBbIM
HOpMaTHBaM

HIIK-4.2 Bunaneer
WHCTPYMEHTAJBHBIX H3MEPCHHH,
HCTIOJTB3YEMBIX B obactu
TeJ'leKOMMyHHKaHPIﬁ, U OLICHKHU UX

HaBbIKaMH

COOTBETCTBUS TEXHIYCCKUM
HOpMaM u napameTpam
000pyIOBaHUS u KaHAJIOB
nepenaqn YCTaHOBJICHHBIM

OKCILTYaTaHUOHHO-TCXHUYCCKUM

3uHarsb

CraHIapThl ¥ IPOTOKOJIBI

HHPOPMAITMOHHBIX

CUTHAJIOB, HA3HAYCHUS

UHTEP(ECcoB.
JelicTByromue

OTpacCJICBbIC HOPMATHBEI.

yMeTh

Bribupats u
HCTIOJTb30BaTh
COOTBETCTBYIOIICE
TECTOBOE U
WU3MEPUTENHLHOE
obopyoBaHue.
Hcnonws3oBaTh
MPOrpaMMHOE
obecrieueHne
00opyIOBaHUS MPH
€ro HacTpoMke.
AHanu3upoBath
MTOJTyYCHHEIC
pe3yIbTATHL
ITonb3oBarbest
MIPHUCIIOCOOICHUAM
U s obecrieueHust
6e30macHoro
BBITIOJTHCHHUSI
pabor.

BJIAJETh
HaBBIKaMH
onpeNeNeH s IPHYUH
He paboTOCTIOCOOHOCTH
obopynoBaHus,
CPEJICTB U CUCTEM
CBSI3M.

HaBbIKaMH paboOThl C
KOHTPOJIbHO-
HU3MEPUTENBHON
annaparypou.

HAaBBIKOM
OCYILECTBIISATh
BU3YaJIbHYIO IPOBEPKY
TEXHUYECKOTO
COCTOSTHUS ITU(PPOBBIX
cxeM
TEIEKOMMYHHUKAIIMOHH
oro o0opyIoBaHUS.




Kon 1 HaumenoBanue
MHIMKATOpa JOCTHKECHHSA Pe3ynpraTel 00ydIeHUs 110 AUCIUIUINHE
KOMITCTEHINN
HOpMaM, BEJICHHE JOKYMEHTAlUU
10 pe3ysibTaTaM U3MEPEHUI

Pesynbrarhl 00yueHHsI MO TUCHMIUIMHE JOCTHTAIOTCS B PaMKax OCYIIECTBICHHUS BCEX
BUJIOB KOHTaKTHOM M CAMOCTOSITENILHON PabOThl 00YJaIOIINXCS B COOTBETCTBHUH C YTBEPKICHHBIM
y4€OHBIM TITAHOM.

NuaukaTtopsl  TOCTHOKEHUS  KOMIICTCHIIMA  CUUTAIOTCS  COPMUPOBAHHBIMH  TIPU
JOCTHDKEHUH COOTBETCTBYIOIIUX UM PE3YJIbTATOB O0YUCHHUSI.

2. CTpyKTYypa M coepkaHue TUCHHUILINHBI

2.1 Pacnpenesienue TPyA0€MKOCTH JUCHUILJIMHBI 10 BUIaM padoT

O6mas Tpy10€MKOCTh AUCIUILTNHBI cocTaBisieT 4 3a4.el. (144 yacoB), ux pacnpezaeneHue
10 BHJIaM paboT mpecTaBieHo B Tabmuie (uist cryneHToB 3D0).

Bun pabot Bcero Ceccun Ha 4-M Kypce (4achl)
4acoB 3UMHAA JICTHASA

KonTakTHas pa6oTa, B TOM 4HcJIe:
AyIUTOpHBIE 3aHATHS (BCero):

BaHITHS JEKIIMOHHOTO THUIIA 4 4
MpaKTUYECKUE 3aHITUS 4 4
lmaGopaTopHbIe 3aHATUS 8 8

Muasi KOHTaKTHas padora:

Kontpomas camocrogrensHoi pabotsl (KCP)
ITpomesxyrounas arrecrarus (MKP) 0,2 0,2
CamocTosiTesibHasi padoTa, B TOM YHCJIe:
CamocCTOosITeNIbHOE N3yUYeHUE Pa3/iesioB, CAMOIIOIrOTOBKA
(mpopaboTKa ¥ MOBTOPEHHUE JICKIIHOHHOTO MaTepuana u

o 124 64 60
MaTepuana y4eOHUKOB U yu4eOHBIX MTOCOOWH, MOATOTOBKA K
IabopPaTOPHBIM 3aHSATHUSIM)
KoHTpoab: 3,8 3,8
Bager
OO0masi TpyA0eMKOCTh gac. 144 72 72
B TOM YHCJIe 16.2 8 8.2

KOHTAKTHasi padora
|3a'{. el 4 2 2

KonrakTHas pabota mnpu mpoBeIeHUU YUYEOHBIX 3aHATUNA MO AMCIHUIUIMHE «IIH(pPOBast
9JICKTPOHUKA» BKJIKOYACT B cebs: 3aHATUS JICKHMOHHOI'O THIIA, HNPAKTUYCCKHUEC 3aHATUA,
nabopaTopHble pabOTHI, TPYMIOBBIE KOHCYJIbTAllMK (TaK € ¢ BHEAYJUTOPHBIE, Yepe3
ANeKTpoHHYIO cpeay MS Teams). [IpoMexxyTouHas aTTecTalusi MOXET OCYLIECTBISATHCS KaK B
TECTOBOM Tak M B YCTHOM (opme, HO NpeaNnoyTHTENbHEE MCIONb30BaTh, €CIU 3TO Oyner
TCXHUYCCKHU BO3MOKHBIM, BAPUAHT BBIIIOJIHCHUA HHAUBHUAYAJIBHOI'O NPAKTUYCCKOI'O 3a4YCTHOI'O
3aJaHusl.

2.2 Copepxanue JTUCUMIIIIMHBI
Pacnipenenenre BuoB yaeOHOM pabOThHI M UX TPYIOEMKOCTH IO pa3/ieiaM JUCITUILTAHBL.

Paznenb! (TeMbl) TUCHUIUTMHBI (304HAA hopMa):




Konmuectro yacos
o AynuropHas Bueayauropnas
Ne HaumenoBanue paznenos (Tem) Beero AGoTa KCP o
J | 113 | JIP CPC
1 Homqvecme 2 2 2 12
YCTPOHUCTBA M MUKPOCXEMBI
2 3an0M1:1Ha}0Lm/Ie 12
YCTpOWCTBa
3 Mopaynu ycTpoiicTB 2 30
" |umdpoBoil cXeMOTEXHUKU
4. |[IpuMeHeHNEe MHUKPOKOHTPOJUIEPOB 2 2 4 54
BnusiHue npuMeHseMbIX IU(PPOBBIX
5. |TEeXHOJOTHi Ha pecypc ¥ BO3MOXXHOCTH 16
KOHEYHOT'0 YCTpOiicTBa
HUTOI'O no pasdenam oucyuniunvl 140 4 4 8 - 124
3auér 0,2
KoHTpomb 3,8
O61mas TpyJ0€MKOCTh MO JUCIUILTUHE 144

Mpumedarue: N1 — nekumm, M3 — npakTUyeckune 3aHATMA / cemuHapsbl, JIP — nabopaTopHblie
3aHATMA, CPC — camocTosTeibHas paboTa cTyaeHTa

2.3 Conep:xaHue pa3iesioB (TeM) TUCHUTLTHHBI
2.3.1 3ausaTHda JeKIMOHHOI0 THIIA

dopma
HaumeHnoBanue P
e aszena (Tembl) Conepxarnue pasaena (Teme) TEKYIIEro
b KOHTPOJIS

1. AunreOpa JIOTUKH: 3aKOHBI, aKCHOMBI U TOXK/IECTBa; aHATMTHYECKOE
npecTaBiIeHUe OyJeBbIX QYHKIMIA, METO/ YIPOIEHHBIX KOJIOB T1/
MUHHUMH3aLuK jJoruueckux Gynkuuii. TpansucropHo- JIP
tpanzuctopHas soruka (TTJI), TTJILI, KMOII, narerpanpHas
WHKEKIIMOHHAs JJoTnka. CpaBHUTENIbHBIE XapAKTEPUCTHKA
ceMeiicTBa CXeM Ha pa3HbIX THUIAX JOTUKH. CXeMBI CONPSDKEHHS
Pa3HbIX TUIIOB JIOTHUKNA. BUHapHBIE CXeMBI C BpDeMEHHOH
3aBUCHMOCTBIO JIOTHUECKHE CXEMBI ¥ (DyHKIIMOHAIbHBIE
BO3MOXKHOCTH. MOHOCTa0MIIbHBIE SIMEHKH U JJIEMEHTHI 331ePKKH.
2. CaBuraronye periucTpbl; PEruCTpbl XpaHEHUs], IOCIIEI0BATENBHbBIX
HNpUOTIDKEHUI; TOrMYecKie MUKPOOIIEPAIlUH B PETUCTPAX. T1/
anomunatone 3anomunaromme yerpoiicrsa: SRAM, DRAM, ROM, PROM, JIP
EPROM, REPROM, EEROM, EAROM, FPM, EDORAM,
BEDORAM, MDRAM, RDRAM, DRDRAM, CDRAM, SDRAM.
OO6mas XxapakTepucTUKa MATHUTHBIX CXEM M MarHUTHBIE
3aIIOMHUHAIOIINE YCTPOHCTBA.

3. C4éTHbIE CXeMbl: CyMMAaTOPbI, CXeMbI BEIYUTaHHUA. CXEMBI
cpaBHEeHMs U KOHTpous. [Ipumenenue komnapaTopoB. Cxemsl T1/
Mozyiu yeTpoiicTs KOHTpoIs u€THOCTU. DOpMUpPOBATENH UMITYIbCOB U T€HEPATOPHI JIP
IU(POBBIX CUTHAJIOB HA OCHOBE JIOTHYECKUX CXEM.

mudposoii cxemorexuuku  |[IpeodpazoBanue nH(POBHIX TOCIEI0BATEIBHOCTEH. Y CTpOCTBA
oToOpaxeHnst nuppoBoil nHPpOpMAIMH, 0COOEHHOCTH IPUMEHEHNS,
rapaMeTpsl. AHAIOTOBO-IIU(POBBIE U ITU(PPO-aHAIOTOBBIE
mmpeobpas3oBaTenu.

4, Knaccugukanus apxuTekTyp mporeccopoB. [IpuHCTOHCKas
apxurektypa (Pon Helimana). ["apBapackas apxuTexTypa. T2/
MomudunrpoBaHHas rapBapCKasi apXUTEKTypa. JIP
IpumMeHeHune Crtpyktypa MukpokoHTpoiiepa AVR ot Atmel. Peructpsl
MUKPOKOHTPOJIIEPOB obmiero HazHaueHus. Guaru coctosiHus. [TamMsITh mporpaMm.
[Mamsare nannsix. [Tepudepus. [pepriBanns. CTpykrypa Koxa
nporpamMmbl AccemOiepa. ApudMeTHIecKre 1 JOTn4ecKue
KxoMaHJbl. Makpockl. KomaHb! TepechUIoK.

Komans! BeTBeHuil. KoMaH bl yCIOBHBIX NEPEXOAOB.

5. |Biusiaue npumensieMbIx |Opranuzanus L{O/] s paboThl TeeKOMMYHHKAMOHHBIX CeTel
mU(POBBIX TEXHOIOTHI Ha|COIIACHO 3aKOHOJATENBCTBY U PACUET COCTABIIAIOIINX U PE3EPBa

Jlornyeckue

YCTpOMCTBA 1 MUKPOCXEMBI

yCTpoiicTBa




pecypc M BO3MOXHOCTHU|CHCTEMBI HCXOJS U3 OIPaHUYEHUS UX pecypca HapaOOTKH Ha OTKa3.
KOHEYHOT'0 YCTPOHCTBA OueHka pecypcoB pabOTHl OCHOBHBIX KOMIIOHEHTOB
TEITeKOMMYHHUKAIIHOHHOTO 000PYIOBAHIS CeTeH Iepenadl TaHHBIX
B Pa3IMYHBIX YCIOBHSX SKCILTYaTaIHH.

3ammra nabopatopHoit padotsl (JIP), kouTponbhas (K), rectupoanue (T), BeITOTHEHHE
npaktuueckux 3aaanuii (I113).

2.3.2 IlpakTHyecKkue 3aHATHS.

Haunmenosanue TemaTuKa NPaKTUYECKUX 3aHATUI Dopma TEKyIIEro
Ne pazznena KOHTPOJIA
1 2 3 4
1. |Jlornueckue AHanuTHYECKOe IpeCcTaBICHNE OyIeBBIX Tect Nel.
. (yHKIHHA, METOA YIIPOIMEHHBIX KOJOB
YCTpOUCTBA K MUKPOCXCMBbI MUHIMHA3AIUH JIOTHYECKUX (PYHKIAH.

[TapasuTtHble CBA3M HUPPOBBIX TEMEHTOB 110
nensaM nuTa"ud. GuibTpanys NUTAMUX
HanpsokeHuid B LY. Ilepenaya curuanos B
dpoBeIX y3nax u yctpoiicTax. [lomexu B
CUTHAJIBHBIX TUHUAX. CUTHAJIBHBIC TUHUN
MOBBIIICHHOIO KAYECTBa.

2. |3anomuHaromue Tpurrepsl - JIOTHYECKUE CXEMBI U Tect Nel.
(dyaxunonansHBIe Bo3MoxkHOCTH (RS, E, D, T,
yCTpOHCTBa JK). [TocTpoeHue TOTHIeCKUX U

apu(METHIECKHX ONepauii Ha MOTYJISIX
YCTPOMCTB IU(PPOBOH CXEMOTEXHHUKH.

3. [Momymu ycTpoicTB KomOnHanmmoHHbIE TOTrHYEeCKIe YCTPOHCTBA: Tect Nel
mupaToOpsl, AEMU(PPATOPH! NX KACKAAUPOBAHUE;
IH(POBOI CXEMOTEXHHUKH npeoOpa3oBaTeNd KOJOB U YPOBHEH.

MyJIBTUILUIEKCOPHI U 1eMYIBTUILIEKCOPHI,
peanu3anys J0rHIecKuX QyHKIN
MyJbTHITIEKCOpaMu. KiTloun 1 KOMMYTaTOpPHI.
MyIbTUILIEKCUPOBAHUE U
JIEMYNbTUIUIEKCUPOBAHHE IIIHH.

4. |IIlpumeneHue YcTpoiicTBO MUKPOKOHTpOIIIEpoB AVR, Tect No2.
MHKPOKOHTPOJUIEPOB KOMIIMJISITOPOB | CPEJCTB pa3pabOTKH Ha
puMepe pa3padOTKH NporpaMM YIpaBlIeHUS HA
ATiny2312. ApxuTekTypa 0THOKPHUCTAITBEHBIX
Mukponpoueccopos ¢ RISC apxurexrypoit
¢upmer AVR: poneccop, mamsiTh, 00paboTka
MpephIBaHUH, CISIINHA PEXNUM ITPOIIeccopa,
TaliMepbl, CUETUMKH, CTOPOKEBOU Taiimep,
UART, BeiBox Ha LCD-nucmeii, IRDa.

5. |BausiHrEe TPUMEHSIEMBIX Opranuzanus LHOJ nist paGoTht
U(POBBIX TEXHOJIOTHI Ha TEJIEKOMMYHHUKALIMOHHBIX CETEH COTJIACHO
pecypc U BO3MOKHOCTH 3aKOHOAATCIILCTBY U PACUYCT COCTABJIAIOIINX U
KOHEYHOTO yCTPOCTBA pe3epBa CUCTEMBI HCXOJI U3 OTPAaHUYCHUS UX

pecypca HapaboTku Ha 0Tka3. OLeHKa pecypcoB
pabOTHI OCHOBHBIX KOMIIOHCHTOB
TEJIEKOMMYHHUKAIIHOHHOTO 000pYIOBaHUs CeTeH
nepeayyl JaHHBIX B Pa3IMYHBIX YCIOBUSIX
JKCILTyaTaIuH.

2.3.3 JIaGopaTopHbIe 3aHATHS.

No| Hauvenosanue HaumMeHOBaHHe 1aGOpaTOpHBIX paboT Popwma Texymiero
paszena KOHTPOJIs
1 2 3 4
Jlornueckue BMHapHble U IoTUYecKne cXxeMbl. HaTypHoe uccnesoBaHMe  [TEXHUYECKUH OTYET 110
1. . HeuncnpaBHOCTel B paboTe HUHAPHbIX CXEM, 11abopaTOPHBIM
yerpouctsa u KOMBMHALMOHHbIX OTMYECKUX YCTPOMCTB. paboram




MUKPOCXEMbIL

3anoMHUHAIOIIHNE

YCTpOMCTBA

CaBuraonme perucTpbl; perucTpbl XpaHeHusl,
nocjaeaoBaTeIbHbIX Npudamxennii. lludgposbie cuéTunku.

TEXHUYECKUH OTYET IO
71a00paTOPHBIM
paboTtam

Mopaynu ycTpoiicTB

Kom0nHanmoHHbIe JOrH4YecKne yCTpoiicTBa: muppaTopsl,

TEXHUYECKHUH OTYET I10

neuppatopbl. CBETOIUOAHBIE HHANKATOPHIL. 71a00paTOPHBIM
uQpoBOiH paboTtam
CXEMOTEXHUKH

®opMupoBaTeIH UMILYJIbCOB, FTeHEPAaTOPbI LM (PPOBLIX TEXHUYECKUI OTYET 1O

CHTHAJIOB U MYJbTHBHOPATOPBI HA OCHOBE JIOTHYECKHX 71a00paTOPHBIM

cxeM paboTtam
ITpumenenne N3yyeHne MUKPOKOHTPOJIJIEPOB M HX MPOrPAMMHPOBaHHe. |[TEXHUYECKHH OTYET 1O
MHUKPOKOHTpOJIepoB |IIpy BEITOTHEHNN NaHHOHW PaOOThI CTYAEHTHI H3ydaT 71a00paTOPHBIM

CTPYKTYPY MHKPOKOHTPOJLIEPA, €ro HHTep(EHChI, padoTy pabotam

BHYTPEHHHX PETUCTPOB MUKPOKOHTPOJUIEPA, MPOTPaMMHBIE
CPEeACTBa, ITOCIIEI0BATEIBHOCT NEUCTBHH IS
IIPOrpaMMUPOBAaHISI MUKPOKOHTPOJIIEPa, 1a00paTOPHBIHA
MakKeT NpOBe/IeHHs JIA00PaTOPHBIX padoT.

ApudmMeTnKo-jJ0ornyecKue onepanuy HaJl perucTpamMu
MMKPOKOHTpoJLIepa. [Ipy BeIOTHEHUN TaHHON paboTHI
cTyAeHTsl n3ydaT AJIY MUKPOKOHTPOJIEpa, PErUCTPHI
BBOJIa/BBIBOJIa, BHYTPEHHHE PETUCTPHI U apu(METHKO-
JIOTHUYECKHUE ONEpaLUU, KOTOPBIE MOXKHO K HUM NPHMEHSTb.

TEXHUYECKHUI OTUET 1O
71a00paTOPHBIM
pabotam

H3yuyenune npepbiBaHUI MUKPOKOHTPOJLIepOB. [Ipu
BBIITOJTHEHNH TAHHOW pabOTHI CTYACHTHI U3ydaT BUBI
MIPEPBIBAHIH MUKPOKOHTPOJUIEPA, UX IPUHIUIT ASHCTBHUS,
BEKTOPBI IIPEPHIBAHMS, PETUCTPHI YIIPABICHUS IIPEPHIBAHUSIMH,
paboTy TaliMepa/ CUeTUHKa, ¥ PETUCTPHI YIPaBICHUS
MIPEPBIBAHMSIMU 1 (JIaroB MPEPHIBAHKMN, a TAKXKE TPUHIUIIBI
TaKTUPOBaHMA MHKPOKOHTPOJJIEpA U 3aJJaHNS 9aCTOT
TAaKTUPOBaHUA.

TEXHUYECKUI OTYET 110
nabopaTOpHEIM
paboTtam

H3y4yenne conpsikeHnuss MUKPOKOHTpoJLiepa ¢ )KKHU u
BBIBO/I CHMBOJIbHOM MH(opmanuu. [Ipu BeinonHeHun
JTAHHOM pabOTHI CTYAECHTHI H3ydaT YCTPOHCTBO PabOTH U
o0MeH aaHHbIMU ¢ 16-cumBoIbHBIM JXKKH, ero
HMHHUIHAIW3ALUI0, BBIBOJI CHMBOJIOB HA DKpaH.

TEXHUYECKUI OTYET 1O
1a00paTOPHBIM
pabotam

HcnoabzoBanue untepdeiica USART MukpokoHTpoIepa

TEXHUYECKUI OTUET 1O

AJI5 MpueMa/mepeavyn JaHHBIX. [Ipy BHIONIHEHNN TaHHOK  |1ab0paToOpHBIM
paboTHI CTYyIeHTH H3y4aT cTpyKTypy uHTepdeiica USART pabotam
MHUKPOKOHTpPOJIIEpA, Ha3HaYeHNE ()yHKIMOHAIBHBIX OJIOKOB,

TIPUHITUII TIpreMa/iepenadn JaHHbIX 1Mo uHTepdeiicy USART,

HAaCTPOWKY CKOPOCTH IpHeMa/nepenadn, popmara Kaapa,

(yHKINHU perucTpoB, conpspkeHne narepgeiica USART

MHKpOKOHTpoJuiepa ¢ uHTepdericom RS-232 kommeroTepa.

Peanuzanms  nporokoioB ARP, ICMP, [P  Ha|TeXHUYECKHl OTUET IO
MMKPOKOHTpOJLIepe. n1a00paTOpPHEIM

[Tpu BEITOTHEHUH JaHHOW PaOOTHI CTYIEHTHI H3yJaT pabotam

CTPYKTYPY | IIPUHIUI pabOTHI HHTEpdEiica Ha OCHOBE
MHKpOCcXeMBbI — npaiiBepa MAC ypoBHS, €ro perucTpHl,
0COOCHHOCTH YTEHUs/3anncy QU3MIECKUX perucTpos, SPI
uaTepdeiic u SPI komaHbI (YTCHHE/3aTUCh PETUCTPOB,
Oydepa, ycTaHOBKa/CHATHE OUT IO MacKe, MATKHIA cOpoc) Jyis
yIIpaBJIEHUs, CONPSDKEHNE MUKPOKOHTpOJIepa u nHTepderica
MuKpocxeMsl — apaiisepa MAC yposas, mogens OS],
nporokonsl ARP, ICMP, IP, pa36epyT nporpammsl Juist
peamm3anyu mpotokosioB ARP, ICMP, IP na mare.

Peanuzanus nporokosa UDP Ha MUKpOKOHTpoJLIepe.
[Tpu BBITTOTHEHUW TaHHOH paboThI cTyneHTHI n3ydat UDP
poToKoI, cTpykTypy UDP coobmienus, pazdoepyt
MIPOTPaMMEI, PeaM3YIOIINE YIIPaBICHNE BBIBOIAMHU
MHKpOKOHTposuiepa cornacHo UDP 3ampocy.

TEXHUYECKUH OTYET T10
712a060paTOPHBIM
pabotam




Peanuzanms NPOTOKO0JIOB TCP, HTTP HA |TEXHUUYECKUI OTUET Mo
MHKPOKOHTpOJLIepe. 71a00paTOPHBIM

7 [pu BeImONTHEHNK TaHHON paboTHI cTyneHTH m3y4ar TCP u  |paboTtam

' HTTP npotokoist, ctpykrypy TCP coobmenns u HTTP
3ampoca, pa3oepyT nporpaMmsl, peanusyromme Web cepep
yAanEéHHOTO yIpaBJICHHU HA MUKPOKOHTPOJLIEPE.

[Ipy wu3yuyeHUH JUCHMIUIUHBI MOTYT NPHUMEHSATCS HEKOTOpPbIE AacleKThl MOJAEIU
«epeBEPHYTOr0 OOyUEHHUS» B PEKUME TUCKYCCHOHHO-OPUEHTHPOBAHHOTO IEPEBEPHYTOTrO
Kjlacca WM BHUPTYaJbHOTO NEpeBEPHYTOTO Kiacca: JAUCTAHIMOHHBIE O00pa30BaTENIbHbBIE
TEXHOJIOTUH (IEKTPOHHOE O0y4deHHe) B (opMe CMENIaHHOTO OOY4YeHHs, OCHOBAaHHOTO Ha
COYETAaHUHM OYHOr0 OOyuYeHUss U OOy4eHHs KOMIBIOTEPHBIMU CPEICTBAMH, BKIIIOYAIOIIUMU
HEKOTOpBIEC acleKThl B (hopMaTe AUCTAHIMOHHOTO oOydyeHus B coorBercTBUu ¢ ®PI'OC BO. B
YCIIOBUSX PA3BUTHUA DJIEKTPOHHON HH(OPMAIMOHHO-00pa30BaTeIbHON Cpeibl By3a B KauecTBe
yrpaBiieHUs: 00y4eHneM BeiOpana atopma Moodle, oHaK0, COBMECTHO C HEH I CO3/IaHus
U TyONMKaIlMy KOHTEHTa M Y4eOHBIX OOBEKTOB HCHOJB3YIOTCS: CIy)K0a BUIEO TPAHCISIUU
Microsoft Stream U HHCTpYMEHT JJIsl KOMMYHHUKAIMK U 00paTHOM cBsi3u Microsoft Teams.

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)
CornacHo yuyeOHOMY IUIaHY KypcoBble paOOThI (IIPOEKTHI) MO JAHHON IUCHMIUIMHE He
IPEyCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOI0 O0ecneYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4yaroIuXcs Mo JUCHUILIMHE (MO1YJII0)

[Tepedensb yueOHO-METOUIECKOTO 00ECTICUSHHS TUCITUTUINHBI 10

Ne Bung CPC .
BBITNIOJITHCHHUIO CAMOCTOATCIIBHOU pa6OTbI
1 |IIpopabotka ydeGHOTO 1. HoBoxwmios, O. II. DnekTpoHuKa u cxeMoTexHHKa B 2 4. Yacts 1 :
(TeopeTHYeCcKOro u yuebnuk 1151 By30B / O. I1. HoBoxwuinoB. — Mocksa : M3narensctso FOpaiir,
npakTudeckoro marepuana), |2021. — 382 ¢. — (Buiciiee obpasosanue). — ISBN 978-5-534-03513-1. —
MOATOTOBKA K TEKYIIEH 1 Texkcr : anextponHHbIH / Obpa3oBarenbHas mwiardopma FOpaiT [caitT]. —

npomexyrouHoi arrectanuu [URL: https://urait.ru/bcode/470336

(3auéry, Tecram u Bompocam) |2. Caxxues, A. M. LludpoBsie ycTpoiicTBa U MUKPOIIPOIIECCOPHI : yueOHOE
mocobue 11t By30B / A. M. CaxkHeB. — 2-¢ U311., iepepald. u Jom. —
Mocksa : U3marensctBo HOpaiit, 2021. — 139 c. — (Bricmee
obpazoBanme). — ISBN 978-5-534-10883-5. — Tekcr : 3neKTpOHHBIHN //
ObpasosarensHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/472247

3. Bobpoeuukos, JI. 3. Dnekrponnka B 2 4. YacTs 2 : y4eOHHUK 11t BY30B /
JI. 3. BoOpoBHUKOB. — 6-¢ U31., Uchp. u gon. — Mocksa : M31aTenscTBO
IOpaiir, 2021. — 275 ¢. — (Bricmiee odpazosanue). — ISBN 978-5-534-
00112-9. — Texkcr : anekTpoHHbIi // OOpazoBaTesbHas mwiatdopma FOpaiit
[caiit]. — URL: https://urait.ru/bcode/472289

4. MeTonndeckue yKa3aHUs 10 OPTaHU3aIMU CAMOCTOSTEILHON paboThI
CTYACHTOB, YTBEPKACHHBIC Kad)ePOoil ONMTOAIECKTPOHHUKH, IPOTOKOI No 6
ot «01» mapra 2017r.

5. Buzeo nexiym u npakTHYecKux 3aHsaTHid B Microsoft Stream.

3 |IloaroroBka K BEIIONHEHHUIO |1. MeToanYecKkue yKa3aHUs 10 OPTaHU3aIMU CAMOCTOSITEIFHON paboThI

71a00paTOPHBIX PadoT. CTYJICHTOB, YTBEp)KIECHHbIE Kahepoil ONTOAIEKTPOHUKH, IIPOTOKOI Ne 6
Odopmnenne Texanaeckoro |ot «01» mapra 2017r.

0TuéTa 1O JTabOPATOPHBIM 2. MeToin4ecKie peKOMEH IAIMH, OTTMCAHUS U 38JJaHNUSI K ITPOBEJICHUIO
paboTtam. mabopaTOpHBIX pabOT pa3MenIeHb! B 3JIEKTPOHHOW HHPOPMAIIMOHHO-

obpa3zoBatensHO cpene MomynbHoro Jnnamudeckoro O6yuenus Kyol'y
http://moodle.kubsu.ru/enrol/index.php?id=15



https://urait.ru/bcode/470336
https://urait.ru/bcode/472247
https://urait.ru/bcode/472289
http://moodle.kubsu.ru/enrol/index.php?id=600

Y4eOHO-METOAMYECKUE MaTepuajbl I CaMOCTOATEIBHONH pabOThl OOYyYalOIMIUXCS W3
YKCJIa UHBAIKMJIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTAMHU 3710poBbst (OB3) npegocrapistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHHSIM HX 3JJOPOBBS ¥ BOCIIPHUSITHS HH(DOpPMAIIHH:

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA,

JIyist JnL ¢ HapyIIeHUsIMU CIIyXa:

— B mieyaTHoM hopme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B mieuaTHoM hopme,

— B popMe IEKTPOHHOTO TIOKYMEHTA,

— B ¢popme ayaunodaiina.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETHU3HPOBAaH B 3aBUCUMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

3. Oopa3oBaTejibHbIe TEXHOJOIMH, NPHMeHsieMble NPH OCBOCHHHU JAWCHUILINHBI
(Mmonxy.Jist)

[Tpy u3y4eHnn TUCUMIUIMHBI IPOBOJATCS CIEAYIOIIME BUIbl YUEOHBIX 3aHATHI U padoT:
JICKIMH, TPAKTHYECKUE 3aHATHS, TOMAIIHHUE 3aJaHMs, TECTUPOBAHHE, 3allUTa JIAOOPaTOPHBIX
paboT, KOHCYJIbTAllMM C IMpenojaBaTeieM, CaMOCTOATENIbHAs paboTa CTYIEHTOB (M3ydyeHHE
TEOPETUYECKOI0 MaTepuana, IOATrOTOBKAa K NPAKTUUECKUMU 3aHATHSAM, IOJAIOTOBKA K
7a00paTOPHBIM 3aHATHUSAM, BBIIOJHEHHE JOMAIIHUX 3a/aHUi, MOArOTOBKA K TECTHPOBAHUIO,
3a4ery).

Jlig ipoBeicHNSI 4acTHU JIEKLIMOHHBIX 3aHATUHN UCIIOJIB3YIOTCS MYJIbTUMEINNHBIE CPEICTBA
BOCIPOM3BEICHUS AKTUBHOT'O COJIEP)KUMOTO (3aHATUSI B MHTEPAKTUBHOM (pOpMe), O3BOJISIOLIETO
CTYAEHTY BOCIIPUHMMATh OCOOEHHOCTH U3y4yaeMOM TUCIHUITIIMHBI, UTPAIOIINe PEIAoLIyI0 POJb B
NOHMMAHUU U BOCIPHUATHH, a TaK k€ B (POPMUPOBAHUU MPO(ECCHOHATBHBIX KOMIETEHIINH.
CryneHTy B peXHMe CaMOCTOSITEIbHON paboThl pEKOMEHIYETCsl U3yUeHHEe KOPOTKOMETPasKHBIX
BUJICO(PparMEHTOB O N3Y4a€MbIM BOIIPOCAM.

[Tpu mpoBexeHuu J1aGOPAaTOPHBIX PabOT MOArpyNNa pa3dUBaeTcs Ha KOMaHAbI MO 2
yenoBeka. Kaxmoll komaHne BBIIAETCS 3a/laHWE Ha BBINOJHEHHE Ja00paTOpHOl pabOTHI
CTyaeHTbl CaMOCTOSTENIBHO PacpeiEIsIIOT 0053aHHOCTH M IPUCTYNAIOT K BBITIOJIHEHUIO 33 JaHMs,
B3aMMOJIEHCTBYs Mexay coboil. IlpenonaBarenb KOHTPOIMPYET XOJ BBINOJIHEHUS pPaOOTHI
KaX/10i Tpynmoi, mpoBepsieT MpaBUILHOCTh COOPKM 3JIEKTPHUECKUX CXEM U MOJKIFOYEHUS
U3MEPUTENIbHBIX MPUOOPOB. YTOYHSS XOJ pabOThl, €CIU CTYAEHTHl YTO-TO BBIMOJHSIOT HE
IIPaBWIBHO, IPENOJABaTeNlb IIOMOTaeT MM IPEOJOJIETh CIIOXKHBIE MOMEHTBI M IPOBEPSET
JIOCTOBEPHOCTh TIOJYYEHHBIX OSKCHEPUMEHTAIbHBIX pe3yabTaToB. KoMaHIpl OTBedaloT Ha
TEOPETUYECKHE KOHTPOJIbHBIE U IOTIOJHUTENIbHBIE BOIIPOCHI U 3alUINAI0T Ja00paTOpHYIO padoTy.

[To n3yyaemoll AMCUMIUIUHE CTYAEHTaM IPEIOCTABISETCS BO3MOXKHOCTH IOJb30BATHCS
y4eOHO-METOJUUYECKUMHU MaTepHajaMi M PEeKOMEHJAIMSIMHU pa3MEIleHHbIMH B 3JEKTPOHHOM
nHpOopMallMOHHO-00pa3oBartenbHOl cpeae MoaynbHoro dunamuueckoro O0yuenus Kyol'V.

KoHcynbranuu npoBosTcs pa3 B ABa MecslLa I pa3bsCHEHUS MPOOJIEMHBIX MOMEHTOB
IIPU CaMOCTOSITETLHOM M3YYE€HUU BOIIPOCOB M3Y4aeMOM JUCIUIUIMHBI (JIEKIHH 1 1a00paTOPHBIX
pabor).

Takum 00pa3oM, OCHOBHBIMH 00pPa30BaTe/IbHbIMU TEXHOJIOTHAMH, MCIOIb3yeMbIMH B
y4eOHOM Tmpouecce SIBIAIOTCA: WHTEPAKTUBHAs JIEKIUS C MYJIbTUMEAMMHON CHUCTEMOM U
aKTUBHBIM BOBJICUCHMEM CTYJIEHTOB B YUeOHBI Tmporecc; OOCYXICHHE CIOXHBIX U
JMCKYCCHOHHBIX BOIIPOCOB M MpPOOJEM M € MOCIEAYIOUMM pa30opoM 3THX BOIPOCOB Ha
NPAaKTUYECKUX 3aHATHSX; Ja0OpaTopHbIe 3aHATHS — paboTa CTYJEHTOB B MAalbIX TpyIIax B
pEeXKMMaxX B3aUMOAEHUCTBUS «IIPENOAABATENDb — CTYACHT», «CTYIEHT — MPENOIaBaTeNby, «CTYAEHT —



cryneHt». [Ipu nmpoBeneHUr MpakTUYECKUX U JIAOOPATOPHBIX YYEOHBIX 3aHATUH MPETyCMOTPEHO
pa3BUTHE Yy OOYYAIOIIMXCSI HABBIKOB KOMAHIHOW pPa0OTHI, MEXKIMYHOCTHOM KOMMYHHKAIIWH,
MIPUHATUS PELLICHUN U JINJEPCKUX KaYECTB.

Jns nun ¢ OrpaHMYEeHHBIMH BO3MOXKHOCTSIMH 3J0POBbSI IIPEAYCMOTPEHA OPraHHU3aLus
KOHCYJIbTAIIM C UCIIOJIb30BAHUEM AIICKTPOHHOU 1ouThl ik Microsoft Teams.

[Ipy wu3yyeHUH AUCUUIUIMHBI MOTYT THPUMEHATCS HEKOTOpBIE AaCIEKThl MOJEIH
«TepeBEPHYTOr0 OOyUYEHHUS» B PEKUME IUCKYCCHOHHO-OPUEHTHPOBAHHOIO MEPEBEPHYTOTO
Kjlacca WM BHUPTYaJbHOTO MEpeBEPHYTOrO Kiacca: JAMCTAaHLUOHHBIE OO0pa3oBaTeiIbHbIC
TEXHOJIOTUH (DJEKTPOHHOE O0y4deHue) B (opMe CMENIaHHOTO OOY4YEeHHS, OCHOBAaHHOTO Ha
COUCTAaHWHM OYHOr0 OOydYeHUs U OOY4YCHHS KOMIBIOTEPHBIMH CPEICTBAMH, BKIIFOYAIOIUMU
HEKOTOpBIEC acIleKThl B (hopMaTe AMCTAHIMOHHOro oOy4yenus B cootBercTBuu ¢ ®PI'OC BO. B
YCIIOBUSX PA3BHUTHUS DJICKTPOHHON HH(OPMAIIMOHHO-00pa30BaTEIbHON Cpebl By3a B KadeCTBE
yrpaBiieHUs: 00y4ueHneM BeiOpana matgopma Moodle, oHaK0, COBMECTHO C HEH I CO3/IaHus
U TyOJMKAIMM KOHTEHTAa M Y4eOHBIX OOBEKTOB HCIOJIB3YIOTCS: CIIy’)kKOa BHUICO TPAHCISIIUU
Microsoft Stream 1 HHCTPYMEHT JJIs1 KOMMYHUKAIIUK U 00paTHOM cBsi3u Microsoft Teams.

1. OueHovHbIe CPeICTBA JIsl TEKYLIEro KOHTPOJS YCIIeBA€MOCTH M MPOMEKYTOYHOMI
aTTrecTaluu

OneHouHble cpelCcTBa MNpEJHAa3HAYeHbl U KOHTPOJII M OLEHKH 0O0pa30BaTeNbHBIX
JOCTHUXKEHUH 00y4arolMXCsl, OCBOMBILMX IporpaMMmy YyueOHoM muctumiumHbel «{udposas
3JICKTPOHUKAY.

OueHouHbIE CPEACTBA BKJIIOYAET KOHTPOJIbHBIE MAaTe€pUaibl JIJIsl MPOBEACHUS TEKYIIero
KOHTPOJIs1 B (OopMEe TECTOBBIX 3aJaHUN W 3a7a4; NMPOMEKYTOUHO# arrectanum B (opme

MPAKTUYCCKUX 33,[[3.HPIIZ, BOIIPOCOB U 3a4a4 IJId IMOATOTOBKH K 3aqéTy.

CTpyKTypa OLEHOYHBIX CPEACTB AJIsl TeKYlIeil i MPOMEKYTOYHOH aTTeCTAllui

KOZ[ 1 HAMMCHOBAHUEC HaumenoBanue o1ieHOYHOTO CpCACTBa

Ne PesynbraTel 00y4eHus
WHIUKaTOpa . [IpomexxyTrouHas
T1/TI (B cooTBeTcTBUH C 1I. 1.4) Texylmuid KOHTPOJIb
(B cooTBeTcTBUH C 1. 1.4) aTTeCTAINS
T1K-3: Criocoben 3HATH IPUHIHAIEI paboTEl,  [TecT Ne2 [IpakTuueckue
BBIIIOJHSATH PAaGOTHI 11O COCTaB M OCHOBHEIE 3a4eTHBIC 3aIaHusl.
MOHTA)Yy, IPOBOJUTH XapaKTEPUCTHKH
HACTPOIIKY, PeryIHpoBKy i | 000PYIOBAHHS CBSI3H.
UCIIBITAHUE 3HATh KOHCTPYKTUBHBIE Tect Nel, Tect Ne2, [IpakTrueckue
TEJIEKOMMYHHKAIOHHOTO 0CO6€HHOCTI/I, Ha60paTopHBIe paGOTBI 1-7 [3aueTHbIC 3aaHUS.
00opynoBaHUs TPUHIHIHAIBHBIC,
MOHTa)XHBIE U
(yHKIIMOHATIBHBIE CXEMBI
MOHTHUPYEMOTO
00opyIOBaHUs.
1 3HATh MpaBUa U Tect No2 [IpakTnyeckue
MHCTPYKIIUU IO JlabopatopHbie paboOTHI 4-7 [3aYETHEIC 3aaHUS.
[acrnopTU3aluu
00OpyIOBaHUs.

'YMeTh BHINOJHATH paboThI
[10 MOHTaXXy 3JIEMEHTOB
annapaTyphbl CBsI3U.

JlabopaTopHsie paboTs 1-7

[IpakTnyeckue
3aYeTHBIC 3aaHNs.

'YMETh MOJIb30BaThCs
MPUCTIOCOOTCHHUSIMH IS
obecrieueHns 6€30MacHOTO
BBITIOJTHEHUS padoT.

Jlaboparopubie paboTsl 1-7

[IpakTuueckue
3a4ETHBIC 3aIAHNUS.

Bnaners MPAKTHICCKUMU
HaBbIKaMH

Jlaboparopubie paboTsl 1-7

[IpakTrueckue
3a4eTHBIC 3aaHNs.




PKCHEPUMEHTAIBHBIX
HCCIIEIOBAHAN 1
MHCTPYMEHTAIbHBIX
M3MEpPEHUH ISl IPOBEPKH,
MONCKA MPUYHH MTOJIOMKH U
OTJIAAKH KOMIIOHEHTOB
[YCTPOMCTB CBSI3H

BrameTs criocoOHOCTHIO
00BSCHATH pusnueckoe
Ha3HAYEeHUE DJIEMEHTOB U
BIIMSHHE MX ITapaMeTpoB Ha
DIIEKTPUUECKHE ITapaMeTphl,
YaCTOTHBIE CBOMCTBA

L POBBIX MOyIIEH CXeM
CHCTEM CBSI3H.

JlabopatopHsie paboTsI 1-7.
Tect Nel, Tect Ne2

[IpakTuueckue
3aueTHBIE 3aJaHuUs.

[1K-4: Cnoco6en
OCYIIECTBJIATH MOHUTOPUHT
COCTOSTHHSI 000PYJOBaHMS,
y4eT 0TKA30B
000pyI0BaHUS, TPOBOIUTH
[IAHOBO-
npo(UIaKTHYECKUE U
[PEMOHTHO-
BOCCTQHOBHTEJIBEHBIE pabOTHI
Ha TEICKOMMYHUKALHIOHHOM
000pyIOBaHUHT

3HATH CTAaHAAPTHI U
MIPOTOKOJIBI
UH(pOPMAIMOHHBIX
CUTHAJIOB, HA3HAYEHUS
HHTEPEICOB.

Tect No2

[IpakTuueckue
3aveTHbIC 3a/1aHUS.

3HaTh JEHCTBYIOLIKE
OTpacCJeBbIC HOPMATHUBBI

'YMeTh BEIOUpATh U
HCIIO0JIb30BaTh
COOTBETCTBYIOIIEE TECTOBOE
1 U3MEpUTEIHHOE
00opyI0BaHUE.

JlabGopatopubie paboThl 1-7

[IpakTuueckue
3a4eTHBIC 3aJaHUsL.

'YMETh UCIIOJIb30BaTh
MporpaMMHOe 0OecTicueHIe
00OpYyIOBaHUS IIPH €ro
HacTponKe

JlabGoparopubie paboTsl 1-7

[IpakTuueckue
3a4ETHBIC 3aJaHUS.

YMeTh AHAJIN3UPOBATH
TOJTYYCHHBIC PE3yJIbTAThI.

JlabopatopHsie paboThI 1-7

[IpakTuueckue
3aUeTHbIE 33/1aHMS.

'VMmeTts [lonbp3oBaThes
MIPUCTIOCOOTICHUAMU JUTS
o0OecnieueHus 6€30mMacHoro
BEITIOJTHEHHS PaboT.

JlabopatopHbie paboThI 1-7

[IpakTuueckue
3aveTHbIE 3a/1aHMS.

Braners HaBbIKaMu
OIPCACIICHUA MTPUINH HE
paboTocniocobHOCTH
000pyI0BaHUs, CPEICTB U
CHCTEM CBS3H.

Jlaboparopubie paboTsl 1-7

[IpakTuueckue
3a4eTHBIC 3aJaHUsL.

Brnanets HaBBIKaMH pabOTHI €
KOHTPOJIbHO-U3MEPUTEIBHOM
anmnapaTypou.

JlabopaTopHsie paboTsl 1-7

[IpakTnyeckue
3aUeTHBIE 3aJaHUs.

BianeTs HaBBIKOM
OCYILECTBIISATh BU3YaIbHYIO
[IPOBEPKY TEXHUYECKOTO
COCTOSTHUS IIU(POBBIX CXEM
TEJIEKOMMYHHKAIIHOHHOTO

000pyIOBaHUS.

JlabopaTtopHsie paboTs 1-7

[IpakTnyeckue
3aUeTHBIE 3aJaHUs.

TunoBbie KOHTPOJIbHBIC 32JaHUSI MJIH HHbIE MaTepPHAJIbl, HEO0OX0AMMBbIE VIS1 OLCHKH
3HAHUI, YMEHH I, HABBIKOB U (MJIM) ONbITA AeATEJIbHOCTH, XaPAKTEPU3YIOIIHUX ITAMNBI
(opMupoBaHUsI KOMIIETEHIIHII B polecce 0CBOEHHUsI 00pa30BaTeIbHON NPOrpaMMbl

Ilpumepnulii nepeuens 6onpocos u 3a0aHuil




IIpuMepbl THIIHYHBIX 32IaHUI U3 TECTOB IJIA TeKylleil arTtectanuu Nel

Kaxnpiii tect coctout u3 20 BompocoB, BbimonHsercs B cpeae Moodle, Bpems Ha
BBITIOJIHEHHE 15 MuHYT. CHCTEMa OIIEHOK BBIMOJHEHUS KOHTPOJIBLHOTO TECTUPOBAHUS: «OTIUIHOY
— KOJINYECTBO NMpaBWIbHBIX 0TBETOB OT 90% no 100%; «X0opo1o» — KOJINYeCTBO NMPaBUIIbHBIX
0oTBeTOB 0T 75% 10 90%; «yAOBIETBOPUTEIBLHOY — KOJIMYECTBO MPABUIILHBIX OTBETOB OT 60% 110
75%.

1. Bam HeoOxoaumo BeiOpaTh AL ¢ wactoToii BeIOOpkH nopsiaka 3000 Mera cemIuioB B
cekynny. Kako#t Tunn ALIIT Bel Oynure nckars?

Nurerpupyromuii AL

Curma-gensta AL

AUII mocneaoBaTeabHOro NPUOTUKCHUS
[Tapamnensubiii AL

2. Bam HeoOxoaumo BbiOpaTh AL ¢ MOBBIIIEHHO TOMEX0YCTOMYHUBOCTHIO, BBICOKOM
JTUHAMHUYECKON TIPOU3BOANTEILHOCTRIO, U PA0OTAOIIEr0 C H3MEHSAEMOM YaCTOTOM
muckperuzaruu oT 30 k['u go 500 kI, npeqHa3HaYeHHOM 1Sl pabOThI C HTYMOTIOJOOHBIMU
curHanamu. Kaxoi#t tun AL Bel 6ynuTe uckars?

WnTerpupyrommii AL

Curma-gensta AL

ALII nocneaoBarenbHOro NPUOIMKEHUS
[Tapannensubiit AL

3. K xakoii noruke oTHOCHTCS yTBepkAeHUE, coriaacHo ['OCT: normueckomy HYITO
COOTBETCTBYET BBICOKHI ypOBEHb HANPSKEHHUs, a JTOTMYECKON eIMHUIE — HU3KUH YpOBEHb?

OTpHIIATENIbHAS JIOTHKA
MOJIOXKUTEIbHAS JIOTHKA
oOpaTHast TOTUKa

4. Kak Ha cxeMe 0003HavaeTcs HHBCPCUA curHana?

nepeYepKHYTHIM POMOOM
KpPY>KOUYKOM Ha MECT€ BX0J1a WJIK BbIXOAa
HaJl Ha3BaHMEM CUTHaJla CTaBUTCS yepTa

5. Kakoe ¢yHkunonansHoe Ha3HaueHHe MUKpocxembl KP155JIA3?

2-pa3psAHbIA 4-KaHaIbHBIN MYJIBTHILIEKCOP C MHBEPCUEH
yeTbIpe ornueckux anementa 2U-HE ¢ OK

Tpu Jorndyeckux anemenra 3M1-HE

nBa RS-tpurrepa

6. Kakomy Kopmycy MUKpPOCXEMbI COOTBETCTBYET HazBanue DIP?

IIaCTMAaCCOBBIH KOpyC C ABYXPAAHBIM IIJIOCKOCTHBIM PACITOJIOKCHUCM
KepaMI/I‘IeCKI/Iﬁ KOpnyC € ABYXPAAHBIM IIJIOCKOCTHBIM PACIIOJIOKECHUEM BbBIBOJIOB
IIaCTMAaCCOBBIH KOopmyC C ABYXpPSAAHBIM BEPTUKAJIbHBIM PACIIOJIOKCHUCM BBIBOJOB
KepaMI/I‘IeCKI/Iﬁ KOpyC C ABYXPAAHBIM BEPTUKAJIbHBIM PACIIOJIOKECHUEM BBIBOIOB

7. HaunHas ¢ kakoro BbIBOJIa OTCUUTHIBAIOTCS HOMEPA BHIBOJIOB KOPITYCOB?

C BbIBOJA4, IOMCYCHHOT'O KJIFOYOM



C BBIBOJIA B JIEBOM BEPXHEM YIIIy
C BBIBOJA B IIPABOM HHJKHEM YIIIY

8. Uro nemaer cUrHaj HavaIbHOTO copoca?

YCTaHABJIMBACT ITPOU3BOJIbHBIC 3HAYCHUS BBIXOAHBIX CUTHAJIOB

IMPUBOJUT B HCO6XOI[I/IM06 COCTOSIHME BbIXOJHBIC CUTHAJIBI CJIOKHBIX MUKPOCXEM IIPpU
BKIIIOYCHUU ITUTAHUA

OTKIOYaCT BHYTPECHHIOIO MMAMATH CIIOKHBIX MUKPOCXEM

9. Uro O6’B€I[I/IH$ICT KOM6I/IHaHI/IOHHBIe MHKPOCXEMBI C JIOTHYECKNMHU 3JIeMEHTaMu?

HE UMEIOT BHYTPEHHEN MTaMATH
YOPABJISIIOTCS YPOBHSIMU BXOJIHBIX CUTHAJIOB
y KaXJI0OT0O BXOJa — CBOSl 0c00ast pyHKIUS

10. KakoBa ¢ynkius nemmdparopa?

npeoOpa3yeT HOMEp BXOJHOTO CUTHAJIA B BEIXOTHOM JIBOMYHBIN KO/
npeoOpaszyeT BXOAHON ABOUYHBINA KOJ B HOMEP BBIXOJHOTO CUTHAJA
npeoOpa3yeT BXOIHON JBOMYHBIN KOJI B BEIXOHOM JIBOUYHBIN KO/

11. Kak ocymecTBisieTcs femupprupoBaHue Koja ¢ O0JIbIINM YUCIIOM pa3psaoB?

00BETMHSIOTCSI HECKOJIBKO MUKPOCXEM AN (PPaTOPOB

MUTaJIIIMe pa3psiibl KOAA MOJAK0TCS HA OCHOBHOM Jemmudparop

Ha 00bEeIMHEHHBIE BXO/IbI JOTIOJIHUTEIbHBIX ICIIM(PPATOPOB MOJAIOTCS MIIAIINE Pa3psiibl
BXOJHOI'0 KOJa

12. CkonbKO BBIXOJIOB UMEET CyMMaToOp?

Ha €JJMHMILY OOJIbIlIe KOJTMYECTBA Pa3psaI0B BXOJHBIX KOJOB
TPH BBIXOJa PE3YJIBTUPYIOIIUX CUTHAJIOB
YHCJIO BBIXOJOB PABHO KOJIMYECTBY Pa3psA0B BXOAHBIX KOJOB

13. K xakoMy THITy OTHOCUTCS aMsITh TPUTTEPOB?

nepenporpaMmMupyemas nNoCToOsIHHAaA
IIOCTOSAHHAaA
oncpaTuBHasA

14. KaxoBo ycTpoiicTBo MuUKpocxembl TM27?

B OJJHOM Kopiryce 4yeTbipe RS-tpurrepa
B 07HOM Koprryce aBa JK-tpurrepa
B OHOM Kopiryce aBa D-tpurrepa

15. Kak 0003HauaroTCs PETrUCTPhI B OTCUCCTBCHHBIX CCPUAX MHKpOCXCM?

TP

np
RG
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™
JA



16. B perucrpax Kakoro TUIa BbIXOJ KaXJIOTO MPEIbIAYIIEro TPUITepa COeAMHEH ¢ BXoaoM D
CJIEYIOILEro Tpurrepa’?

B IIapaJlJICJIbHBIX PETUCTpax
B CABUTOBBIX PErucCTpax
BO BCCX PCTUCTpPAX

17. Kakoii pa3psin cueTunka Oyner Miaaammim?

MEPEKIIIOYAOIIMICS Yale APYrux
HEePEeKIIYAOLINICS pexe Ipyrux
HUKOTJa HE NEPEKIIF0YAr0IUICS

18. B xakom auamna3one OyaeT cuuTath 4-pa3psaHbli JBOUYHO-ACCATUYHBIA CUCTYHK B PEKIME
npsiMoro cyera’?

or 0 mo 15
or0 109
ot 0 1o 99

19. Kakum 00pa3oM mepexiIodatoTcs pa3psiabl aCHHXPOHHOTO cYeTunKa?

M0CJIeIOBATEIbHO
napauiebHO

BCC pa3pAabl OJHOTO CUCTUHKA IICPCKIIOYAOTCA OATHOBPEMCHHO, HO IIPH KaCKaAWUPOBaHUN
KaKIbIN CJ'ICI[yIOH_[I/Iﬁ CUCTUYHK HCPEKIIIOYACTCA C 38.,[[613)1([(0171 OTHOCHUTCIIbHO PEAbLAYIICTO
CUCTUYHKA

20. Cxounbko 4-paspsaabix cueTunkoB ME7 moTpeOyeTcs s mojicuera KOJMIecTBa MPUIIIEIITIX
BXOJIHBIX UMITYJIbCOB, €CJIH OHO He Oobie 355357
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I[IpuMepbl THNHYHOTO 32JaHUSA TECTA JJIsl TEKylIei aTTecTanuu Ne2

Kaxplit TecT cocTouT U3 6 BOIIPOCOB, BeINOIHAETCA B cpeie Moodle, Bpems Ha BeIOTHEHHE
12 munyTr. CucremMa OIEHOK BBIIIOJHEHHUS KOHTPOJBHOIO TECTHPOBAHUA: «OTIUYHO» —
KOJIMYECTBO NPaBUIBHBIX O0TBETOB OT 90% 1o 100%; «xopoiio» — KOJIMYECTBO MPaBUIIBHBIX

0oTBeTOB 0T 75% 10 90%; «yAOBIETBOPUTEIBLHO) — KOJIMYECTBO MPABUIIBLHBIX OTBETOB OT 60% 110
75%.



3ananme 1. Ilo UART untepdeiicy 8-mu paspsaHoro MuUKpoKoHTposuiepa cemeiictBa AVR
nepenan curtan ognooatHoro koga (ASCII xox cumBoa). M3BecTHo, uTo TIepeaada BeAETCS ¢
napamerpamu 19200/8-N-1. BpemenHnas quarpamma 3TOro CurHalia, mojiydeHHast ocIiuIiorpagom
npelcTaBieHa Ha pucyHke. Omnpenenure KoJ mepefaHHOro cumbojia. OTBET 3amuiIuTe B
JECATHUYHOMN MO3UIIMOHHON CUCTEME UCUHCIICHUS (apabckumu mudpamn).
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3ananme 2. C UK-nynbra ympaBieHHs HEKOTOPOH (GHUPMBI B COOTBETCTBHHM C TIPYIIIOW
crangaptoB IrDA wmcnoneizyercs mpotokon NEC. Curnan npunumaemsrii TSOP4838 mpu
HaXaTUM HA OINpPEACIEHHYIO KHOIIKY IyJbTa MNPEACTAaBICH B BHUAEC BPEMEHHOM IMarpaMmmbl,
noinydeHHoi ocuwwuiorpagom. Ilo ocmmwuiorpamMme BHAHO, 4YTO (uUpMa HUCTIONB3yeT
0JIHOOANTOBYIO HE pacCIIMpPEHHYI0 ajapecaruio (mpuuéM MycTyro T.e. HyneByro). Ompenenute
nepeaBaeMblii KO HaXuMaeMol KHOMKH. OTBET 3amuIIuTe B JACCATHYHOW TMO3UITMOHHOU
cucreMe ucumciaeHus (apabckumu udpamu).
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3aganue 3.

Brl ucnonp3yete mectHaanatu paspsaanbii taiimep cuétunk (TCNT1) 8-mu paspsiagHoro
AVR mukpokonTposuiepa (Hanpumep Attiny2313, ATmega8, ATmegal6, ATmegal68) u
BKJTIOUIJIM TIPEPBIBAHUE IO MepenoiaHeHnto. Kakoe 3HaueHus: HE0OXOIUMO BBICTABHUTH B
peructp TCNT1 st BeI30Ba GYHKITMH TIPEPHIBAHUS 10 MTEPETIOJHEHUIO Yepe3 MOJIOBHHY
CEKYH[IbI, €CIT TaKTUPOBAaHHUE MHUKPOKOHTpPOJUIEpa BENETCS OT BHEIIHETO KBapIIEBOTO
pesonaropa 8MIu, mpu »stom ¢pro3 Our CKDIVE He 3amporpamMmmupoBad, a
TCCR1B=0x04 (Timer/Counter) BwictaBieH Ha clkio/256 (From prescaler). OtBer

3aMUIIUTE B IECATUYHON MO3UIIMOHHON cUcTeMe UcUHCIeHns (apaOCcKuMu nudpamu).



Bonpocs! u 3a1aHust 10 JJa60paTOPHBIM padoTaM Jisl TEKYLIeil aTTecTalUH YKa3aHbI
Mo  paslenaM B MeTOAMYKe:  MuHKpompollecCOpHass ~ TEXHHKa B ONTHYECKHX
TEJIEKOMMYHHUKAIIMOHHBIX CcHCcTeMax: JabopaTopHblii mpaktukyMm. / Ilmotmmmun MLUIL., A.C.
JleBuenko, H.A. fIkoBenko, B.A. Hukutun/ Kpacnonap. Ky6anckwuii roc. yH-T, 2014. 112¢. ISBN
978-5-8209-1015-9  (moctymen B 2iekTpoHHOM Bujae B cpexe Moodle  Kyol'y
http://moodle.kubsu.ru/enrol/index.php?id=15).

3ayeTHO-3K3aMeHAMOHHbIE MATEPHUAJIbI IJIsl IPOMEKYTOYHOM aTTecTannu (3a4er)

IIpumepsl NpaKTHYECKHUX 32a4ETHBIX 32JAHUH JJIs1 IPOMEKYTOYHOM aTTecTaluu B 6-m
ceMecTpe (3a4eT B MPEANOYTUTEIbHOH popMe)

J11s1 BEITIOTHEHUS CTOJB3yeTcsi AVR MUKPOKOHTPOIUIEP € KOTOPBIM Pa300painch MpH U3y4eHHH
2-i1 yactu naboparopHbix pabor. JKKU cumBonbpHBIN nucruiell (KOTOPBIM MOJAKIOYaeTe K
koHTposuiepy). Ilonkmrouaemplii mo UART TepMuHanbHbIi BBOJ M BBIBOJ K KOHTPOJLIEPY
(mampumep, kak B 1abopatopHoit padore mo ASCII). Ha kommnbrotep TpeOyercs mporpamma Juis
HANKMCaHUs KOJa U €ro KOMIHWISIIMH 10/ BHIOPAHHBIH KOHTPOJUIEP MJIM IPOrpaMMma dMYIISLUN
paboThI JeBaiica ¢ yKa3aHHOW 0OBSA3KOM.

3aganue 1. Ha KK otoOpaskaercs onun cuMBoi. [Ipu BBoe B KOHCONIN «Ay CUMBOJ CMEIIAeTCs
Ha OJIHO TIOJIOKEHHE BJIEBO, a BBOJE «Dy» - B mpaBo. CUMBOJ pacmoiaraeTcsi B KpailHEM JIEBOM
BUJIUMOM TIOJIOKEHUH, TO TIPU HAKATUU «A» - CUMBOJ OCTaéTcs Ha MecTe. AHAJOTUYHO U B
KpaifHeM JIeBOM BUIMMOM TOJIOKEHUU CUMBOJ MpH BBoje «D» - ocTaéres Ha MecTe.

3amanue 2. [Ipu BBosme B KOHCOMM «Ax»/«Dy» (HaxkaTuu Ha KHOMNKY kiaBuatypsl A wiu D) —
Mensercs BoiBogumoe uncio Ha JKKU B npouenrtax ot 0 o 100%, mar BeiBoga 1%. IIpu stom
«A» — yMeHbIIIaeT 3HaueHuWe Ha enuHuiy, a «D» — yBemunuuBaer. Ilpu »TOM MeHbIe HYyIsS
CIYCTUTBCS HENb34, TaK ke Kak U 100 % - 3T0 MakcuManbHOE 3HAYECHHE.

3ananmue 3. [IpeacraswTe, 4To Y Bac ecTh cBOEro poja skBanaiizep ¢ 1ByMs mapamerpamu: Bass
u Volume. B koHconu BBogoM cumBoiia «V» win «By (Haxxumas Ha Ki1aBuarype) Bel BeiOupaere,
Kako# mapameTrp OyaeT orobpaxathcsa Ha BepxHer crpouke KKU. [Ipu stom kHOmKamu «A» u
«D» Bbl MeHseTe KOJIMYECTBO 3allOJIHEHHBIX KBaJIpaTUKOB (YpOBEHb MapameTpa) B HIDKHEH
crpouke XKW — HaunHas ciieBa He 3aBUCHMO TSI KaXKI0T0 U3 mapameTpoB Bass u Volume.

[Mpu nepexmrouennn Mexay Bass u Volume — BeicTaBlieHHBIH YPOBEHB TOJDKEH COXPAHSTHCS, T.€.
YCTAQHABJIMBATLCSl B TMOJIOXKEHHE, KOTOpOEe ObUIO HACTPOCHO Ui ITOr0 Mapamerpa, Iepen
NEePEeKIIIOUEHNEM Ha JIpyroi mapamerp.

3aganue 4. C Hekoropoil ckopocthto y Bac na XKW skpaHe B npoM3BOJIBHOM HOpSAKE
HE3aBHCHUMO JAPYT OT Jpyra (HO HEe 04eHb ObICTPO) MEHSETCS B TPEX COCENHUX KIIETKAX YMCia OT
HYyJ1s1 710 ieBsATH). [Ipu HaskaTHH BBOJIE B KOHCOJIM «S» U3MEHEHHE TYT Ke ocTaHaBnuBaercs. Eciu
BO BceX TPEX sueikax (KJIeTKax) OJuHaKOBbIEe yncia — To B HIkHel ctpouke XKKU otoOpakaer
cioBo Bingo! Bo Bcex ocranbHbIX ciydasx mumeT Looser! (Bpone, kKak UrpaibHBIA aBTOMAT
MOJTYUHUJICS).

3ananme S. [Ipu BBenenun B konconu 0,1,2,3,4,5,6,7 — na )KKU nosiBisiercst (mpu MOBTOPHOM
Ha)KaTHH — UCYE3aeT) CUMBOJI HAa COOTBETCTBYIOIEH MO3UILIUN BEPXHEH CTPOKH.

3aganue 6. Uepes TepmuHan BBOAUTHCS duciio oT 0 10 255 (B AECATUYHOM CUCTEME CUMCIICHHUS ),
KOTOpOE MpH HaKaTHH Ha KiIaBuIry «Enter» oroopaxkaercs B Bepxueit crpoke KKU. Ilpu sTom B
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12.

HIDKHEH CTpOKE OTOOpaskaeTcs 3TO K€ YMCIIO HO B LIECTHAALATEPUYHON CHUCTEME CUMCIICHUS.
(manpuMep BBen 254, a Ha JKKU — OXFE)

3aganue 7. Uepes repmunan BBOAUTHCS uncio oT 0 10 255 (B A€CATUYHOM CUCTEME CUNCIIEHHUS),
KOTOpOE IPH Ha)KaTHH Ha KiIaBuiny «Enter» oroopaxkaercs B Bepxueut crpoke KKU. IIpu sTom B
HIDKHEH CTpOKe OTOOpakaeTcsl 3TO K€ YMCIO HO B JIBOMYHOM CHUCTEME CHUCTEME CUHCIICHUSI.
(mampumep BBen 11, a na JKKI — 00001011)

3aganue 8. Uepes repmunan BBoautbest uncio ot 0 1o 100 (B gecsTMUHOM cucTeMe CUUCIEHMUS ),
KOTOpOE IpH HaKaTHH Ha KiIaBuIny «Enter» orobpaxkaercs B Bepxueut crpoke KKU. Ilpu sTom B
HIDKHEH CTPOKE OTOOpaXkaeTcsl 3TO e YUCIIO HO PUMCKUM 0003HAaYeHUEM. (Hanmpumep BBeau 16,
a Ha JKKH — XVI)

3aganmne 9. Yepes tepmuHan BBoauThesa umcio ot 000000000 mo Ob11111111 (B mBomuHOM
CHUCTEME CUUCIICHHA), KOTOpOe MpH HakaTUU Ha KiaBuily «Enter» ortobpaxkaeTcst B BepxHe
crpoke JKKH B miecTHaqaTepu4HON CUCTEME CUUCIICHUS.

3aganue 10. Yepe3 TepmuHan BBOAMTHCS OYyKBa WJIM CHUMBOJI C KJIABUATYphl, KOTOPBIH MpHU
Haxxatuu Ha «Enter» oroOpaxaercs B BepxHel crtpoke JKKU. Ilpu 3ToM B HuUXKHEHW CTpoke
otoopaxaercs ero ASCII xoa. (bykssl — anrnuiickue. CUMBOJIBI U IIUGPHI U3 BEPXHEro psla
KJIaBUATYPBHI).

3aganme 11. Yepe3 tepmunan BBoauThcs unciao ot 000000000 mo Ob11111111 (B aBomuHOiA
CHCTEME CUHUCIICHHS), KOTOpOe NMpH HaKaTHMKM Ha KiaBuiry «Enter» oroOpaxaercss B BepxHeH
ctpoke XKKU B necaTiuHOil cucTeMe CUnCIeHHUs.

3aganue 12. Yepe3z tepmunan BBoauThbes uuciao or 0X00 no OXFF (B mectHaguaTepuyHOi
CUCTEME CUHUCIICHHUA), KOTOpOe MpH HakaTUU Ha KiaBuIily «Enter» otobpaxkaeTcs B BepxHe
crpoke KK B gecATUUHON CHCTEME CUUCIICHUS.

Bonpochl 1 NpakTHYeCKHe 3aJaHUSA BBIHOCHMbIC Ha 3a4€T, B ¢JIy4ae, ecJIM IPOBeIeHHe
3a4€Ta Mo NPaKTHYeCKUM 3aJaHUAM He MpeICTaBJIseTcs BO3MOKHBIM (B 3TOM ciy4dae
3a4€T MOKeT IPMHUMAThCH KAaK YCTHO, TAK M B BHJe 00001IEHHOI0 TeCTa):

OCHOBHBIE TEXHUYECKUE XAPAKTEPUCTUKN HU(POBBIX MUKPOCXEM.

Pa3HOBHIHOCTH BHYTpPEHHEHW CXEMOTEXHUKHU JlorMueckuXx uHTerpaibHbix cxem (TTJI, OCJI,
KMOII, ATJI, TTJILI, MOII, UNJT)

[TpeoOpa3oBaTenu KOJIOB U yPOBHEH.

CueT4uKH U JeNUTETN YaCTOTHI.

[TuppoBble cxembl BBHIOOPKM U CBSI3W  (CTaHJIApPTHbIE KOMOWHAIIMOHHBIE CXEMBbI:
MYJIbTUILIIEKCOPBI, JEMYJIbTUIUIEKCOPHI, AU PPaTOPbl, KOMIApaTOPHI)

Peructpsl u 3anoMuHaroniye ycrpoicraa.

[Mudpoananororoe mpeodpazoBaHue U MpeoOpa3zoBaTENH.

Amnarnoroso 1udpoBoe mpeodpazoBaHuE U IPEOOPA30OBATENH.

CumBonbhable KK aucruten: npuHuun pa®oTsl, HOAKIIOUEHHE, MHTepdelic, MHULIHATU3aLus,
NIUTaHUE.

dopmupoBaTeNd HMITYJIbCOB U TEHEpPAaTopbl Ha LHUQPPOBBIX JOTMYECKUX OJIIEMEHTaxX ¢
ucnonb3zoBanreM RC nenoyexk.

OCHOBHBIE CTPYKTYpHBIE OJIOKM 8-MH pa3psIHbIX MHUKpoKoHTpoiuiepoB AVR u wux
(GyHKIMOHATIBHOE Ha3HAYCHUE.

Cucrema mnuTaHUs MHUKPOKOHTposulepoB. CHCTeMa TAaKTHPOBAHUS U CHHXPOHU3ALUU

MUKPOKOHTPOJUIEPOB, BU/IbI, TPEUMYIIIECTBA U HEOCTATKH.
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18.
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20.

PaGoTa ¢ mopTamu BBOJia — BBIBOJIa 8-MH pa3psIHBIX MEKPOKOHTposuiepoB AVR.
[IpepbiBaHMsT MUKpPOKOHTpOJUIEpa W Uil 4ero npuMeHstoTcs. OCHOBHbIE HCTOYHUKHU
npepbiBanuii. OuepeHOCTh O0pabOTKM MpEephIBAaHUM TpPU BO3HUKHOBEHHUM HECKOJBKUX
IIPEPBIBAHUN OJJTHOBPEMEHHO.

OYHKIMOHATBHOE HA3HAYCHHE TalMEpOB/CUETYMKOB MHUKpOKOHTposuiepa. CrocoObl
M3MEHEHHUS YacTOThI EPETOJIHEHUS TaiiMep/CYETUNKOB.

OcHOBHBIE YacTH CTPYKTYphl Monyisi mpuemo-niepeaarynka UART u ux ¢yHKIHOHAIBHBIE
HazHaueHus. Dopmar Kajapa U alroOpuTM IpH MpHEMe/Tepeaadd JaHHBIX 1O HUHTepdeicy
UART.

®u3nyeckui, KaHaJIbHBIA M CETEBOM YPOBHU B3aMMOJCHCTBHS OTKPBITHIX cuctem OSI.
®dopwmar ¢ppeiitma u nakera. CTpyKTypy JaHHBIX 3alIPOCOB U 0TBETOB IpoTokosia ARP u ICMP.
IP appecanus.

[Ipennaznauenne mukpokoHTposiepa ENC28J60. HMurepdeiic comnpspkeHHus. AJITOpUTM
ynpasneHus: Mukpokontposuiepom ENC28J60. Ilepenaua qanusix or ENC28J60 mo ethernet-
uHTEepdeEiicy.

[Tporokon UDP. Ctpykrypa UDP-aeiitarpamMMbl u nipeHa3HaueHue mojiei. Kakoit popmar
UMEIOT JIaHHBIE, TOJTy4aeMble MUKPOKOHTpoJuiepoM oT ethernet-unna ENC28J60 npu nmpuéme
JaHHbIX 10 npotokoiry UDP? Otinuune nporokona UDP ot TCP nportokona, npenMymniectsa
U HEJIOCTaTKH.

ITporoxon TCP. Ctpykrypa nefitarpammel TCP u npennaznadenue noseit. Kakum o6pasom
MPOUCXOUT HIEHTHU(UKAIMS TpolieccoB Mpu ucnonb3oBanun TCP mpotokoma? Otiauuune
npotokosia TCP or UDP nportokona, npeumMymiectsa u Hegoctatku. Kakoit popmat nmeror
JAaHHBIE, TOJy4aeMble MHUKpOKOHTposuiepoM OT  ethernet-umnma ENC28J60 mpu npuéme

JTaHHbIX 110 npoTtokony TCP?

3aoaua Nel
ITo UART unTepdeiicy nepuoauuecky MpUHUMAeTCs CUrHall oJjHOOaiTHOrO Koja 0x4b.

3apucyiiTe BpEMEHHYI0 JuarpaMMy HIPUHMMAaeMOro CUTHajla, €ClIM Iepenada BeAETcs C
napameTrpamu 9600/8-N-1.

3aoaua No2

C UK-nynbpTa yrpaBieHUs HEKOTOPOH (UPMBI B COOTBETCTBUU C TPYMION CTaHIApPTOB
IrDA curnan npunumaercs TSOP4836. 3apucoBats Buj curnaina ¢ Beixoga TSOP, ecnu ¢ mynbTa
nepenaéTcsl 3HauYeHNe JaHHBIX paBHOE 57 COOTBETCTBYIOLIEE HAXKATHUIO OJIHOM KHOMKH, a pupma
UCTIOJIb3YeT OJHOOANTOBYIO HE PACIIMPEHHYIO aIpecallio COOTBETCTBYIOIIYIO 3HaueHHio 230
(3HaueHMs yKa3aHbI B IECATUYHON CHCTEME CUMCIICHUS).

3aoaua Ne3
Br1 pemunm uicionb3oBath 24-x OuTHBINA curma-fensta AL AD7190 nns omudpoBku

aHasioroBoro curHasia. CoOcTBeHHBbIe IIyMbl IpeoOpazoBanus ALIIl He mpeBbIMIalOT BOCHMU
MIaqmKuX paspsanoB. Ilpuw 5TOM IIymMBl HCIOJIB3yeMOro0 OINOPHOIO HCTOYHUKA ITMTAHUS

HOMUHaJIOM TpH Bonbra coctaBisitor 30 Mukpo BonbT. Onpenenute aOCONMIOTHYIO MOTPEIIHOCTh



€IMHUYHOTO TpeoOpa3oBaHMs MIPU W3MEPEHHUM HaIpsOHKEHUs ¢ KOHTpoJbHOW Touku 1,500001
Bonbra.

3aoaua Ned

Bro1 ucnionesyere 12-tu paspsausiii ALIL PesynbraT onmpoBku aHaIoroBoro orcyéra
Be1 otobpaxaere Ha J)KK cumBosibHOM auciiiee. B nmpoekre ais pacuéra ypoBHS MU3MEPSEMOI0O
HanpsbkeHuss Bamu Obulo yka3aHO 3HaueHUe ONOpHOro HampsbkeHus 1.8 Bombra. OnHaxo,
MCTOYHUK OIOPHOIO HAampspKeHUs BbAAET HanpsbkeHue 1.87521 Bosbra. KakoBo ucTuHHOE
3HaYCHHUE M3MEPSIEMOro HANpsDKEHUS, €CIM B Pe3ysbTaTe MOJYYMBLIETOCS MPeoOpa3oBaHUs Ha

KK nucruiee otoOpaxkaercs 3nauenue 0,28796 Boibrt.

Kpurepun oueHnBanusi pe3yJibTaToB 00y4eHHUs

Kputepuu oneHuBanus mo 3a4ery:
TecroBbie 3anmanusi coctouT u3 30-40 TeopeTHuecKHUX BOMPOCOB MO TEMATUUYECKUM

pazznenaM paboyeil mporpamMMmbl yuyeOHON nuciuIuinHbl 4-ro cemectpa. B 50% Bcex BompocoB
Ka)KIO0ro TecTa MmpeJnoiaraeTcs BbIOOp OJHOTO U3 2-4-X BO3MOXKHBIX 0TBeTOB. B 50% Bompocax
HEO0OXOIMMO HaMucaTh MPaBUIbHBIA OTBET CAMOCTOSITENBHO.

Cucrema OLIEHOK BBIMOJIHEHUSI KOHTPOJIHHOTO 3a4E€THOTO TECTUPOBAHUSI:

— OTJIMYHOY» — KOJIMYECTBO MPaBWIbHBIX 0TBETOB OT 90% 10 100%:;

— «XOpPOUIO» — KOJIMYECTBO PABUIIBHBIX OTBETOB OT 75% 110 90%);

— «yZIOBJIETBOPHUTEIBHOY» — KOJIMYECTBO MPaBUIIBHBIX OTBETOB OT 60% 10 75%.

— «HE yJIOBJIETBOPUTEIHHO)» — KOJIMUYECTBO MPaBUIIbHBIX OTBETOB MeHee 59%.

«3a4TeHo0» BBICTABISACTCS OOYUYAIOMIMMCS BBITIOJHUBIIEMY  3a4€THOE MPAKTUYECKOE
3a/laHie ¥ MMEIOIIEMY 1O KOHTPOJbHBIM TecTaM Nel m Ne2 oOueHKH «yJIOBIETBOPHUTEILHOY,
«XOPOIIO» WU «OTIMYHO» B JIIOOOM COYETAaHWUU — JIOMYCTHUBIIUM TMOTPENTHOCTH B OTBETE HA
3a4eTe W TPHU BBITIOJIHEHUH MPAKTUYECKUX 3aJaHUl BBIHOCUMBIX Ha 3a4eT, HO 00Jagarouium
HEOOXOUMBIMH 3HAHUSMHU U YMEHHSAMH JUIS UX YCTPAaHEHUS MPU KOPPEKTHPOBKE CO CTOPOHBI
npernoaaBaress.

«He 3auTreHo0» BBHICTABIsETCA OOYYAIOMIEMYCSI HE BBITIOJHHUBIIEMY TMPAKTUYECKOE
3a4€THOE 3aJjaHue, M TMOJY4YUBIIEMY XOTS OBl MO KOHTPOJBHON WM TECTy OICHKY «HE
YIOBJIETBOPUTEIHFHO» TaK M HE HCIPAaBUB €€ MPH TNEPENUCHIBAHUU — T.€. OOHAPYKUBIIEMY
CYIIIECTBEHHBIE MPOOENbl B 3HAHUSX OCHOBHOTO MPOTPAaMMHOI0 MaTepuana Mo JUCIHUILIMHE,
JOMYCTUBIIEMY NPUHIUIHAILHBIE OIIUOKUA B BBIMOJTHEHHH MPETyCMOTPEHHBIX MPOTpamMMOin
MPAKTUYECKHUX 3aJaHUl (OTCYTCTBUE 3HAHUI 3HAYUTEIILHON 4acTH MPOrpaMMHOTO MaTepuana;
HEMIOHUMAHHUE OCHOBHOI'O COJEpPKaHUA TEOPETUUYECKOr0 MaTepuana, HEYMEHHUE NIPUMEHSTh
TEOPETUYECKHE 3HAHUS MPH PEUICHUH MPAKTUYECKUX 3a7ad; JOMYCTHBIIEMY MPHHIUINATHHBIC
OIIMOKHU.

OneHouHble CcpeAcTBa JUIsl MHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3JI0pOBbsI BHIOUPAIOTCS C YUETOM UX WHAMBUIYAIbHBIX ICUXO()U3UYECKHX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIUIAM H JIUIIAM C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IIPEAOCTABIISAECTCA JOMOJHUTEIIBHOE BPEMS I IOATOTOBKY OTBETA HA DK3aMEHE;

— MIPU NIPOBEJIEHUU MPOLIETYPHl OLICHUBAHUS PE3yJIbTAaTOB 00YyUEHHUSI UHBAIUIOB U JIUIL C
OTPaHUYEHHBIMU BO3MOXKHOCTSMU 370POBBS IPELYyCMATPUBACTCS UCIIOIB30BAHUE TEXHUYECKUX
CPEACTB, HEOOXOUMBIX UM B CBSI3U C UX MHANUBUIYAIbHBIMUA OCOOEHHOCTSIMY;



— IIpU HEOOXOAUMOCTH AJIsl 00YYaroIUXCs ¢ OTPAHNYEHHBIMUA BO3MOKHOCTSIMU 370POBbS
U MHBAJIUAOB TPOILEAypa OICHWBAHUS pE3yNbTaTOB OOyUYeHHsS 10 JAUCHUILUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIOB.

[Iponienypa oneHMBaHUsI Pe3yJabTaTOB O0y4YEHHsS WHBAIUAOB M JIUI[ C OrpPaHUYCHHBIMHU
BO3MOXHOCTSIMH 3JI0POBbSI 10 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IPeloCTaBICHUE
uHpopmanuu B (opMax, aZANTUPOBAHHBIX K OTPAHMYCHHUSIM WX 3J0POBbS U BOCIPHUATHUS
uHpOpMaLUu:

JUist 1 ¢ HApyIICHUSIMH 3PEHHSL:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JIyist JiL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 3JIEKTPOHHOT'O JOKYMEHTA.

JUist 11 ¢ HapyIeHUsIMU OTIOPHO-/IBUTATEIBHOTO amapaTra:

— B IIeYaTHOM (opme,

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

JlaHHBINA TepeyeHb MOXeET ObITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
oOyJaromuxcs.

5. llepeyeHb y4eOHOM JIUTEPATYPbI, HHPOPMALMOHHBIX PECYPCOB U TEXHOJIOT Uil
5.1. YueOnas auteparypa

1. HoBoxwmios, O. I1. DnekTpoHuka U cxeMoTexHUKa B 2 4. YacTh 1 : yueOHUK [uis By30B /
O. I1. HoBoxwumnoB. — Mocksa : U3narensctBo FOpaiit, 2021. — 382 ¢. — (Bsicmiee
obpaszoBanue). — ISBN 978-5-534-03513-1. — Texkct : anexkrpoHHslii // OOpa3oBaTenbHas
wiatdopma Opaiit [caiir]. — URL: https://urait.ru/bcode/470336

2. Caxues, A. M. LludpoBbie ycTpoiicTBa 1 MHKPOIIPOLIECCOPHI : yueOHOe mocobue s By30B /
A. M. CaxueB. — 2-¢ u3j., nepepad. u gon. — Mocksa : U3narenbcrBo FOpaiit, 2021, —
139 c. — (Bricuiee obpazoBanue). — ISBN 978-5-534-10883-5. — Tekcr : sneKkTpoHHBII //
O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/472247

3. BobpoBuukos, JI. 3. Dnextponuka B 2 4. YacTp 2 : yueOHHK /151 BY30B /

JI. 3. Bo6poBHUKOB. — 6-€ U31., uctp. u gon. — Mocksa : U3natenbcrBo FOpaiit, 2021, —
275 c. — (Bricmee obpazoBanue). — ISBN 978-5-534-00112-9. — Tekcrt : 31eKTpOHHBIH //
O6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/472289

4. Haperikun A K. Hudpossie ycrpoiicTBa u Mukporporeccopsl. M.: Axkagemust, 2008,
318 c.

5.2. NHTepHeT-pecypchbl, B TOM 4YHCJIe COBpPeMeHHble NpodeccHOHAIbHbIE 0a3bl
JAHHBIX U I/IH(l)OpMalll/IOHHble CIIPaBOYHLIC CHCTEMbI

JIeKTPOHHO-0nOnoTeunbie cuctemsl (ABC):

1. DBC «IOPAUT» https://urait.ru/

2. OBC «JIAHb» https://e.lanbook.com

Pecypcol cBOOOIHOTO J0CTYyNA:

1. Karanor marasuna Yun-/{un u Bugeo 0630psl 0 KOMIIOHEHTHOU 6a3e mpoaatomieics
B Mara3uHe, a TaK)Ke CIIPaBOYHbIC MaTEpUaIbl Ha IIPOIaBaEMble KOMIIOHEHTBI
https://www.chipdip.ru


https://urait.ru/bcode/470336
https://urait.ru/bcode/472247
https://urait.ru/bcode/472289
https://urait.ru/
https://e.lanbook.com/
https://www.chipdip.ru/

COGCTBCHHLIC IJICKTPOHHLIE 06p330BaTeJIBHLIe Hu I/IH(l)OpMaIII/IOHHBIe pecypcCobl
KyoI'y:

2. DyeKTpoHHast MH(POPMALIMOHHO-00pa3oBaTeIbHas cpena MonynbHOrO
JnHamuyeckoro OOyueHnus KyoI'Y - paszaen «udposas 3JIEKTPOHUKA
http://moodle.kubsu.ru/enrol/index.php?id=15 (MukpomnpoiieccopHas TeXHHUKA B ONTUYCCKHX
TEeJICKOMMYHUKAIIMOHHBIX CHCTeMax: JjabopaTopHbiii npaktukym. / [lmotmmua M.IL., A.C.
Jlepuenko, H.A. fIkoBenko, B.A. Hukutun/ Kpacnonap. Kybanckuii roc. yu-t, 2014. 112¢. ISBN
978-5-8209-1015-9 — s5ekTpOHHBII BU)

3. baza y4eOHBIX TmIaHOB, YYE€OHO-METOMWYECKUX KOMILJICKCOB, IMYyOJNUKAIUNA U
koHpepenmmii http://mschool.kubsu.ru/

4. DnextpoHHbIi apxuB nokymenToB KyoI'V _http://docspace.kubsu.ru/

Jnst cozmanus U MmyOJIMKAlMd KOHTEHTa U y4eOHBIX OOBEKTOB MPEMOaBaATEIEM HUCIOIb3YETCs
cinyx0a BUIEO TPAHCISAIUU U UHCTPYMEHT AJIs SJIEKTPOHHON KOMMYHUKAIIMU U OOPaTHOM CBSA3HU
CO CTYyJIEHTaMH.

6. MeToanueckue ykazaHus /151 00y4al0UIUXCS 110 OCBOCHHIO M CHMILIUHBI (MOXYJIA)

Jlexuus siBAsieTCst OJHOM U3 (POpM M3yUEHHUS TEOPETHIECKOTO MaTepHalia 1o TUCIHUILIIHHE.
B xoze 1eKIMOHHOI0 Kypca IIPOBOJAUTCS U3JI0)KEHUE COBPEMEHHBIX HAYYHBIX MIOX0A0B U TEOPHH.
B Terpaau s KOHCIEKTHPOBAHMS JIEKIUM HEOOXOAUMO MMETh MOJsl, TAe IO X0y
KOHCIIEKTUPOBAHUS JAETIAI0TC HEOOXOIMMbIE TOMETKHU. 3aluCcu JODKHBI ObITh M30UpaTEIbHBIMH.
B koHcnekTe NpuMEHsI0T COKpaIlleHHE CJIOB, YTO YCKOpSET 3anuch. Bompockl, BO3HUKaOIIKE B
XOJI€ JIEKIIH, €CIIM HE 3a/1aHbI Cpa3y, PEKOMEHIYETCs 3alMChIBaTh Ha MOJISAX U [1OCIIE OKOHYAHHUS
JIEKIMU OOpaTUTHCS 3a pa3bsICHEHHWEM K IpenojaBaTento. Heo6XoauMo akTHMBHO paboTaTh ¢
KOHCIIEKTOM JIEKIIMM: IOCJIE OKOHYAHUS JIEKIIMU PEKOMEHAYETCS NEpEeYuTaTb CBOM 3allUCH,
BHECTH MOIPAaBKU U JONOJTHEHUS.

OnHUM U3 OCHOBHBIX BUJIOB JIESITEIBHOCTH CTY/JICHTA SBISIETCS CaMOCTOSATENIbHAs paboTa,
KOTOpas BKJIIOYaeT B ce0s M3ydyeHUe JEKIIMOHHOIO MaTepuasa, y4eOHUKOB U y4eOHBIX TOCOOuH,
HOJTrOTOBKH K BBITTOJIHEHHIO JJAOOPATOPHBIX paObOT U 0POPMIICHUIO TEXHUYECKHX OTYETOB 10 HUM,
a TaK K€ MOJATOTOBKM K MPAKTUYECKUM 3aHATHUSAM M3y4YE€HHEM KPATKOW TEOPUH B 33JaUYHUKAX U
pELIEHNN JOMAIIHMX 3aJaHHMH.

MeTtoauka caMoCTOATENbHON pabOThl MPEABAPUTEIBHO Pa3bsICHAETCS MpenojaBaTeseM 1
B TOCJIEAYIOIIEM MOXET YTOYHATBCA C YYETOM HHIMBHyalbHBIX OCOOCHHOCTEH CTYIEHTOB.
Bpems n mecto caMocTosATeNbHONH pabOThl BBIOUPAIOTCS CTYAEHTAMU IO CBOEMY YCMOTPEHHIO
IUTAaHUPOBAHHE BPEMEHU Ha CaMOCTOSTENIbHYIO padoTy, HEOOXOAUMOr0 Ha U3yYEeHHE HACTOSIEH
JTUCIUIUIMHBI, CTYyA€HTaM JIy4ylle BCEro OCYLIECTBISTh pPABHOMEPHO Ha BEChb CEMECTP,
IIpelycCMaTpUBas IPU 3TOM PETYJIIPHOE TOBTOPEHHUE NPOUIEHHOTO MaTepHaia.

CaMocTosTeNnbHYI0 padoTy HaJ AUCUUIIIMHON ClieAyeT HAYMHATh C U3Y4YE€HUS IPOTPaMMBI,
KOTOpasi COJEpPKUT OCHOBHbIE TPEeOOBAaHUS K 3HAHUSAM, YMEHHSM M HaBbIKaM OOy4YaeMbIX.
O06s13aTeNnbHO ce1yeT BCHOMHUTD PEKOMEHAAINHY MTPEN01aBaTelsl, JaHHbIE B X0/1€ YCTaHOBOYHBIX
3aHATHHA. 3aTeM CleyeT NPUCTYNaTh K M3YYEHUIO OTAEIBHBIX pa3/eloB U TEM B IOPSIKE,
IIPEAYCMOTPEHHOM ITPOTPaMMON.

[TonyynB mnpezacraBieHre 00 OCHOBHOM COJIEpKAHUU pa3jiena, TEeMbl, HE0OXOIUMO
U3Y4YUTh MaTepuan Mo TeMme, M3JI0XKEeHHBbIH B yueOHuke. Llemecoobpa3HO cOCTaBUTH KpaTKU
KOHCIIEKT WJIM CXeMY, OTOOpaKaroIlyl0 CMBICT U CBSI3U OCHOBHBIX NMOHSTUH JAaHHOTO pa3jeina u
BKJIIOYEHHBIX B Hero TeM (win Oojee MNPOAYKTUBHO — JOINOJHUTb KOHCIEKT JIEKIHN).
OO0s3aTenbHO ClIeqyeT 3alMChIBaTh BO3ZHUKIIKME BONPOCHI, Ha KOTOPbIE HE YIaloCh OTBETHUTH
CaMOCTOSITEIIBHO.


http://moodle.kubsu.ru/enrol/index.php?id=600
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/

Heo6x0a1Mo U3y4uTh CIMCOK PEKOMEHJOBAHHOM JINTEPATYphl U YOSTUTHCS B €€ HATTMUUU
B JIMYHOM IOJIb30BAHUU WJIM B MOApa3ACICHUAX OMOIMOTEKH B OyMa)XHOM WM 3JIEKTPOHHOM
Bujie. BClo OCHOBHYIO y4eOHYIO IUTEpATypy KEJIATEIbHO U3y4aTh C COCTABICHUEM KOHCIEKTA.
UreHne nuTepaTypel, HE COIPOBOXKIAEMOE KOHCIEKTUPOBAHUEM, MaJIO pe3yJbTaTUBHO. Llenb
HaMMCaHUs KOHCIIEKTA 10 AUCIUILINHE — C(OPMHUPOBATH HABBIKH 10 TIOUCKY, 0TOOPY, aHATHN3Y U
(bopMynUpoBaHUIO y4eOHOro MaTepuana. ITH HaBbIKU 00s13aTeIbHBbI AJIs JIF0OOro crieluaniucTa ¢
BBICHIMM OOpa30BaHMEM HE3aBUCHUMO OT BBIODaHHOTO HampaBieHHs. HamucaHume KOHCIEKTa
JIOJDKHO OBITh TBOPUYECKUM — HY’KHO HE II€PENUCHIBATE TEKCT U3 UCTOUYHUKOB, HO IBITAThCS KPATKO
U3JIaraTb CBOMMM CJIOBAMM COJEpXKAHUE OTBETA, IIPU 3TOM MAKCHUMAIBHO €r0 CTPYKTYypUpYs U
UCIIOJIb3Ysl CUMBOJIBI M YCIOBHBIE 0003Ha4YeHus (B 3ToM Bam moMoryT BOIpOCHl BHIHOCUMBIE Ha
3a4€THOE TECTUPOBAHUE M dK3aMeH). KommpoBaHue M 3ay4MBaHUE HEOCMBICIEHHOIO TEKCTa
TPYAOEMKO U 10 OOJIBILIOMY CUETY HE MMEET [103HABaTeJIbHON M MPaKTU4YecKol neHHocTH. I1pn
paboTe Haa KOHCIEKTOM 00f3aT€bHO BBIABJIAIOTCS M OTMEYAIOTCS TPYAHbIE s
CaMOCTOSITEJIbHOTO U3yYEHHsI BOIIPOCHI, C KOTOPBIMH YMECTHO O0paTUThCA K MPENOAABATENIO IPU
MOCELIEHUH 3aHATHI U KOHCYJIbTAlMi, 1100 B MHAUBUAYaIbHOM nopsike. [Ipu urenun yueOHoi
U HaydyHOW JMTEpaTypbl HEOOXOAMMO BCEr/la CIEAUTh 33 TOYHBIM M IOJHBIM HNOHUMaHHEM
3HA4YCHUS TEPMUHOB U COJIEPKAHUS IIOHATHUH, UCIIOJIB3YEMBIX B TEKCTE. Beeraa cienyer yrouHsaTh
3HAYEHUs 10 CIIOBAPSAM WJIM SHIUKIIONEIUSAM, TP HEOOXO0AUMOCTH 3alHChIBATb.

K mabopatopHbiM paboTam clieayeT HOArOTOBUTHCS MPEABAPUTEIHHO, 03HAKOMHUBIIIHCH C
KpaTkoil HO crHeuu(uyeckol Teopueld pa3MEIIeHHOW B COOTBETCTBYIOIEH METOJUUKE.
Pexomenayercs 03HaKOMMUTBCS 3apaHee U ¢ METOJUYECKUMH PEKOMEHIALUSIMH 110 IPOBEACHUIO

COOTBeTCTBYIOH_Ieﬁ Ha60paTOpHOﬁ pa6OTLI, H B cdlIydac HCO6XO,Z[I/IMOCTI/I IIPpOBECTU
npeaBapUTCIIbHBIC paCLIéTI)I HJIM IIOATOTOBUTE MPOTrPpaMMHYIO OCHOBY.
HeHOCpeHCTBCHHaﬂ IIOAroTOBKA K 3a4€CTy OCYHICCTBIIACTCA 10 BOIIpOCaMm,

IIPEJICTaBICHHBIM B IaHHOM y4eOHOM NporpaMMe JUCIHUILIMHEI 10 JJAOOpaTOPHBIM paboTaM.

B ocBoeHuM IHCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
3/10pOBbs OOJBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas y4yeOHass paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE YUeOHOro Marepuaa.

I/IH)II/IBI/IZ[yaHI)HI)IG KOHCYJIbTalUM 110 NPCIAMETY SABJIIIOTCA BaKHbBIM (1)aKTOp0M,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aUU OOYUYEHHsS U YCTAaHOBJIEHUIO BOCIMTATEIbHOTO KOHTAKTa
MCXKAY MOpernoaaBaTcjicM U O6yanOHII/IMC$I HHBAJIMJIOM HWJIMA JIMOOM C OI'paHUYCHHBIMU
BO3MO>KHOCTSIMH 3710POBBS.

7. MaTepnabHO-TeXHHYECKOe o0ecnedyeHne o JUCIUILIHHE (MOLY110)

HanmeHnoBanue

HepequL JIMOCH3UOHHOTO IPOTrpaMMHOI'0

Ne .. | OcHalllEHHOCTb CIIeHUANbHBIX TIOMEIIEHUN
CHEIMATIbHBIX TOMEICHUH obecrieueHus
1.  |VYuebuele aymuropun misJlekuuoHHas — aymuropus,  ocHameHHas|l. OnepanuonHHas cuctema  Microsoft]
IIPOBEACHUS 3aHATHH|[IPE3EHTAMOHHON TeXHHKOH (Tpoekrop,|cemeiictBa Windows (7/8/10), B pamkax
JIEKIIHOHHOT'O THIA JKpaH, KOMIIBIOTEP/HOYTOYK) U[IPOrpaMMBbl KOMITaHUU Microsoft
COOTBETCTBYIOLIUM nporpamMubiM|“Enrollment for Education Solutions” s
obecnieuennem (I10) mmst Boclipou3BeIEHUS[KOMITLIOTEPOB W cepBepoB  KybOaHcKoOro
¢aitno ¢opmara jpg u avi. JJocTaTOYHBIMTOCYJAapCTBEHHOTO YHUBEPCHTETA MW €r0

KOJIWYECTBOM IocagouHbix mecT: Ne 209C,
Ne 315C, Ne201

(rmanos.

2. Ilporpammubiii maker WinAVR s
OTIepallMOHHBIX cCUCTEM cemeiicTBa Windows,
BKITIOYAIONTUA B c€0S KPOCC-KOMIMJIIATOP |
MHCTPYMEHTBI pa3paboTku JUIsl
MHUKPOKOHTpOJUIEpoB cepuil AVR  ¢upmbl
Atmel. WinAVR u Bce Bxozsiue B HETO
[pOrpamMMBbl SIBIISIFOTCS OTKPBITBIM
[POTrPaMMHBIM obecrieueHueM,
BhIMyIeHHbIM Tof JjuneHsuelt GNU, Ho
PacIpoCTPaHsSIOTCS B CKOMITHIIMPOBAaHHOM
BUIC
https://sourceforge.net/projects/winavr/files/.

3. PonyProg — MIPOrpamMmMaTop



https://sourceforge.net/projects/winavr/files/
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B0%D1%82%D0%BE%D1%80

(mporpaMMHasi 4acTh Iporpammaropa) Juis
CUMTBIBAHUS M 3allHCH  NIPOTPAMMBI
MHKPOKOHTPOJIICPOB u 3y c
[0CIIeI0BATEIbHBIM uaTepdeiicom
[POrPaMMHUPOBAHUSL

http://www.lancos.com/prog.html. Sensiercs
CBOOOTHO pacmpocTpaHsieMoi GNU-
[POTrPaMMO¥1 C OTKPBITHIM UCXOHBIM KOJIOM.

VYueOHble aymuTOpuM ISl

[IpOBEACHUS 3aHATUI
CEMHUHAapCKOTO THUIIA,
TPYNIOBBIX u
MHAWBUIYaIbHBIX
KOHCYJIbTAllMH, TEKYIIETO
KOHTPOJIS i
[IPOMEKYTOUHOH
aTTeCTalnu

AYIUTOpHS OCHAICHHAS MEJIOBBIMH HIIH
MapKepHBIMH JIOCKaMH, OCHaICHHAs
[pPE3CHTAIlMOHHON TEXHUKOH (TMPOEKTOp,
DKpaH, KOMITBIOTEP/HOYTOYK) u
COOTBETCTBYIOIIUM IpOrpaMMHBIM
obecrieuerneM (I10) mms Bocmpom3BeneHUs
(baiioB ¢dopmara jpg u avi, JTOCTaTOUHBIM
KOJIMYECTBOM ITOCAIOYHBIX MECT CO CTOJIAMH:
Ne209C, Ne205aC, Ne315C, Ne211C

1. Onepaunonnass cucrema  Microsoft
cemeiictBa Windows (7/8/10), B pamkax
PO paMMBbI KOMITaHUU Microsoft
“Enrollment for Education Solutions” s
KOMITBIOTEpOB M cepBepoB  KyOaHckoro
rOCyJapCTBEHHOTO YHHBEPCHTETA H  €ro
(rmanos.

2. Ilporpammusbii maker WinAVR s
OTIEpAIIMOHHBIX cHcTeM ceMeiicTBa Windows,
BKITIOYAIONINHA B €0 KPOCC-KOMITMIIITOP U
MHCTPYMEHTBI pa3paboTku TUIs
MHUKPOKOHTpOJUIepoB cepuii AVR  ¢upmbl
Atmel. WinAVR u Bce BXonsiiue B HEro
porpamMmbl SIBISIFOTCS OTKPBITBIM
[IpOrpaMMHBIM obecricucHUEM,
BHIMyIIEHHBIM Mox JuneHsuedt GNU, Ho
PacIpoCTPaHsIOTCS B CKOMITHIIMPOBAHHOM
BHIC
https://sourceforge.net/projects/winavr/files/.
3. PonyProg — TIPOTpamMmMaTop
(mporpaMMHasi 4acTh IpOTpaMmaropa) Uil
CUNTBIBAHUS W 3alHCH  IIPOrPaMMBbI
MUKPOKOHTPOJIIEPOB u 3y c
[0CIIe/I0BaTENIbHBIM uHTepdeiicom
[POrpaMMUPOBAHUS
http://www.lancos.com/prog.html. SBasercs
CBOOOTHO pacnpocTpaHseMoi GNU-
[POrPaMMO#i C OTKPBITHIM UCXOHBIM KOJIOM.

V4eOHbIe ayqUTOPUH IS
[POBEICHUS
mabopaTopHBIX

3aHATHH (pabor)

JTabopaTopus, YKOMIUIEKTOBAaHHAs
CrIeUaIM3UPOBAHHOM MeOeTbIo u
TEXHUYCCKHIMH  CPEICTBAMH  OOYYCHHUS.
[IpoBeneHue 3aHATHH 1abopaToOpHOTO
[paKTUKyMa YaCTUYHO MPEAyCMOTPEHO B
«1aboparopun  1M(POBOH ¥  aHAJIOTOBOW
rexHuKm» Ne327C Ha 1abopaTOpHBIX CTEHIAX
«ONEeKTpOHHBIE TPHUOOPEBI», BBITYCKAEMBIX|
CankTt-IlerepOyprckum  ['ocynapcTBEHHBIM
'YHuBepcureroM TeleKOMMYHHUKALMH —UM.
mpod. M.A. bBonu-bpyeBmua. Btopas
[MOJIOBHHA TA00OPATOPHBIX PAOOT MPOBOIUTCS
B «KOMIIBIOTEPHOM KJIACCE€ CIELUANbHBIX
TUCLIUITIIAHY (aymuropus 205¢) (c
ncnoisibzoBanueM MIKROE-456, BIGAVRG6
Development System,
[TomHOGYHKIIMOHATIPHAS OTJIAI0YHAS TUIaTa
ms  meydenuss MK Atmel AVR) ¢
rcronb3oBanuem 11K

1. Onepaunonnas cucrema Microsoft
cemeiictea Windows (7/8/10), B pamkax|
MPOTPaMMEI KOMIIaHUU Microsoft
“Enrollment for Education Solutions” mis
KOMITBIOTEPOB H  cepBepoB  KyOaHcKoro
rOCYIapCTBEHHOTO YHHUBEPCUTETa H  €ro
(rmanos.

2. Ilporpammubiii maker WinAVR s
OTIepallMOHHBIX CUCTEM cemeiicTBa Windows,
BKJTFOUAIOLIMIA B ce0sl KPOCC-KOMITMIISITOP U
HCTPYMEHTBI pa3paboTKu JULs]
MHUKPOKOHTpOJUIEpoB cepuil AVR  ¢upmbl
Atmel. WinAVR u Bce Bxonsmue B HEro
[porpamMmbl SIBIISTFOTCS OTKPBITBIM
[POTrPaMMHBIM obecrieueHueM,
BeIMyIIeHHbIM 1of JuneHsuedr GNU, Ho
PactpoCTpaHsIOTCs B CKOMITMIJIMPOBAHHOM
BujIC

https://sourceforge.net/projects/winavr/files/.
3. PonyProg — TPOTPaMMaTop)|
(mporpaMMHasi 4acTh MporpaMMaTropa) s
CUMTBIBAHUS W 3alUCH  IPOTPAMMEI
MUKPOKOHTPOJIIIEPOB u 3y C
[10CJIC/I0BATEIILHBIM nnrepdeiicom

pOrpaMMHUPOBAHUS



https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BA%D1%80%D0%BE%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D0%BB%D0%B5%D1%80
http://www.lancos.com/prog.html
https://sourceforge.net/projects/winavr/files/
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B0%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BA%D1%80%D0%BE%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D0%BB%D0%B5%D1%80
http://www.lancos.com/prog.html
https://sourceforge.net/projects/winavr/files/
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B0%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BA%D1%80%D0%BE%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D0%BB%D0%B5%D1%80

CBOOOTHO pacupocTpaHsieMoi

http://www.lancos.com/prog.html. SBasercs

GNU-

POrpaMMOM C OTKPBITHIM HCXOIHBIM KOJIOM.

Jus  camocTosTeNnbHOW — paboThl  OOydYarOUIMXCS  MPEAYCMOTPEHBbl  IOMELICHUS,
YKOMIUIEKTOBAaHHBIE CIEIMATM3UPOBAHHON MeOebi0, OCHAIIEHHBIE KOMIIBIOTEPHON TEXHUKOH ¢
BO3MOYKHOCTBIO MOJKIIIOUEHUS K ceTu «VHTepHEeT» M o0ecrneyeHueM JOCTyIa B 3JIEKTPOHHYIO
UH()OPMAIMOHHO-00Pa30BaATENbHYIO CPEY YHUBEPCUTETA.

HaunmeHoBaHHEe TOMENIEHUH 19
CaMOCTOSATENTFHON pabOTHI
00yJaroIuXcs

OCHAIIECHHOCTH TIOMEIIEHHUH AJIST CAMOCTOSTEIBHOM pabOThl 00yUJaIOIIIXCS

IMomemenne aast CaMOCTOSITENBHON
paboThl 00y4aroIuXCcs (YUTATbHBIN
3anm Hayanoit 6nOimoTekn)

MeOenb: yueOHas meOeb
KOMILIEKT CTIeIHaln3npOBAHHOM MeOEN: KOMITBIOTEPHBIE CTOJIBI

OGopymoBaHHE:  KOMIIBIOTEpHAs ~ TEXHHKa C  MOAKIIOYCHHEM K
MH(pOpMaMOHHO-KOMMYHUKAIIHOHHOW ceTH «HTepHeT» M JOCTyNOM B
SIICKTPOHHYIO HUH(POPMAIIMOHHO-00Pa30BaTEIBHY O cpeny|
00pa3oBaTelpbHOM  OpraHm3anmuy, BeO-Kamepbl, KOMMYHHKALMOHHOE
06opynoBaHHe, 00ecreynBaOIiee AOCTYN K CETH HHTEPHET (IPOBOIHOE
COeMMHEeHHE U OeCpoBOIHOE coemuHeHne 1o TexHomoruu Wi-Fi)

[lomemieHue Uil CaMOCTOSTENBHON
pabotel ooyuarommxcs (ayn.207)

Mebenb: yuyeOHast MmeOenb
KoMmmiexr CHeHHaﬂI/ISHpOBaHHOﬁ MeOenu: KOMIIBIOTEPHBIC CTOJIbI

OO6opynoBaHNe: KOMIbIOTEpHAsI TeXHUKa (Ha OCHOBE TOHKHX KIIMEHTOB) C
[OIKTFOUCHHEM K HH(OPMAIIMOHHO-KOMM YHUKAITHOHHOU ceTH «HTepHEeT
M JIOCTYNIOM B 3JIEKTPOHHYIO HH()OPMAMOHHO-00pa30BaTENbHYIO CpELy
00pa3oBaTeNbHOW OpraHu3alud, KOMMYHHKAIlMOHHOE 000pYyJ0BaHMUE,
o0ecrieunBaroIiee J0CTYI K CeTH HHTEPHET.



http://www.lancos.com/prog.html

