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1. Heanb, 32124 U IVIAHUPYEMBbIE Pe3yJIbTATHI 00yUeHUS MO AUCIHUILINHE
(Lenv u 3a0auu oceoenus oucyunaumnst, coomsememeayrouue yeau OIT)

[lenpr0 OCBOEHUS TUCHUIUIMHBI SBJIsIeTCsl (POPMUPOBAHUE 3HAHUM, YMEHHUM 110
OPUMEHEHUI0O UM TPOCKTUPOBAHUIO  COBPEMEHHBIX CpPEACTB LHUPPOBOM U
MUKPOIPOLIECCOPHON TEXHUKH, (POPMUPOBAHUE HABBIKOB MO pa3pabOTKe HUPPOBBIX
CUCTEM Ha OCHOBE COBPEMEHHOM 3JIEKTPOHHOM 0a3bl.

3ajayaMy JIMCLHMIUIMHBL SIBJISIIOTCA  W3YYEHUE CTPYKTYpPbI, APXUTEKTYpHI,
(YHKIIMOHUPOBAHMS,  OCHOB  IOCTPOCHHSI ~ MHUKPOIPOIIECCOPHBIX  CHCTEM,
npuoOpeTeHNne HAaBBIKOB MO MPUMEHEHHUIO CTAHJAPTHBIX HU(POBBIX YCTPOWCTB U
IPOEKTUPOBAHUIO  MHKPONPOLECCOPHBIX YCTPOMCTB Ha 0a3e COBPEMEHHBIX
MHUKPOKOHTPOJIJIEPOB, UX TEXHUYECKOM PeaJM3alvMi U OTIAJKU C HCIIOJIb30BAaHUEM
CIIELIMAIN3UPOBAHHBIX [IPOIPAMMHBIX CPEJICTB.

Komnerenimu u uHIUKATOPBI, (PopMuUpyeMble y 00ydJaronuxcs:

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIHN

KOI[ W HAMMCHOBAHUEC HHIAMKATOPA

[1K-3 CriocobeH y4uThIBaTh
COBPEMEHHBIE TEHACHIIUN PA3BUTHUS
JJIEKTPOHUKHU, U3MEPUTEIILHON U
BBIYHCIIUTEIbHON TEXHUKH,
WH(POPMAIIMOHHBIX TEXHOJIOTHIA B CBOCH
poeCCHOHATILHOM 1eATENbHOCTH

[1K-3.1.Mcnonb3yet unpopmalnoHHbIe
TEXHOJIOTUH U METOBI 00paboTKH HH(OpMAIIH
B 00JIaCTH MPOMBILIUIEHHON 3JIEKTPOHUKH
[1K-3.2. crionb3yeT BEIYUCIUTENBHYIO U
U3MEPUTENIbHYIO TEXHUKY, IPOrpaMMHOE
oOecrnieueHne npu NPOEKTUPOBAHUU
AJIEKTPOHHBIX YCTPOHCTB pa3IMYHOI0

(YHKIIMOHAJIBLHOTO Ha3HAYCHUS

[TK-4 CrniocobeH pemiath 3a1a4u

[TK-4.2. Ncnonb3yeT METOIbI aHAJIM3a M pacyeTa
aHaJIN3a U pacyeTa XapaKTePUCTUK

o QJICKTPOHHBIX y3JIOB H CXEM B obnactu
QJICKTPHUYCCKUX LCIICU U IJICKTPOHHBIX o
IMPOMBIIIJICHHOU 3JICKTPOHUKHU
CXEM
2. Mecto nucuunnHbl B cTpykrype OII
[IpeamectBytomue  aucuuruiuHbl:  «MHDOpMANMOHHBIE ~ TEXHOJIOTHUNY,

«CxXeMOTeXHUKay, «AJITOPUTMHU3ALINS U IPOTPAMMUPOBAHUEY.
[Tocnenyromme OUCHUTLIAHBI «[Ipou3BoJICTBEHHAs] TpakTUKa (HAy4YHO-
ucclieaoBaresbekas pabora)y.

3. CTpyKTypa M cofepKaHue U CHUILTHHbI
3.1. CTpykTypa IMCUMILINHBI
Jiist ouHOM popmMBbI 00yUeHUs

Bunx yuebnoit paboTsl Bcero | Bcero Cemectp(n)
3E 4acoB 5 6
OBLLIA S TPY JOEMKOCTbD JUCLIUITJINHBI 10 360 216 | 144
KOHTAKTHAS PABOTA* - 168 88 80
AVJIUTOPHAS PABOTA 2,7 98 68 30
Jlexmun 0,9 34 34 -
JlaGopatopHbie paboThI 0,4 16 16 -




[IpakTrdeckue (CeMUHAPCKUE) 3aHATHUS 14 48 18 30
CAMOCTOSATEJIBHASA PABOTA OBYYAIOLIEI'OCAH 5,3 190 112 78
[IpopaboTka yueOHOTO MaTepuaa 1,3 47 37 10
KypcoBoii mpoekT 2 72 - 72
KypcoBas padota - - -

[ToaroroBka K MpoOMEXyTOYHOM aTTECTaIlUN 2 12 36 36

[IpomexyTouHas aTTecTanus:

3.2. Conep:kanue AUCHUILIMHBI, CTPYKTYPHPOBaHHOe IO pa3jejaM H

BHaM 3aHATHH

Paznenbr Pacnpenenenue ®opmbl U1 | HIIEKCHI THAUKATOPOB
IHACIUATUINHEI & TPYJIOEMKOCTH BU bopMupyeMBbIxX
§ 10 BujiaM y4eOHOM paboThl | KOHTPOJIA KOMTICTCHITHIHA
o) ~ te) : te)
= le2lg| g 3
Paszgen 1. OcHoBEI 8 4 26 TK1 IIK-3.1 3,V,B; TIK-3.2
M (PPOBON TEXHUKHU. 3,¥,B; I1IK-4.23,V,B
Paznen 2. 8 4 2 28 TK2 IIK-3.1 3,V,B; [1K-3.2
HporpaMMHLIﬁ 3,Y,B; [1K-4.2 3,Y,B
MIPUHIINIT YIIPABICHHUS
B DJICKTPOHHBIX
CHCTEMAX U €ro
peanuzanus
CpeacTBaMu
MHUKPOIPOLIECCOPHOM
TEXHUKHU.
Pasnen 3. Ctpykrypa 10 8 6 30 TK3 I1K-3.1 3,V,B; I1K-3.2
U apXUTEKTypa 3,Y.,B; IIK-4.2 3,V,B
COBPEMEHHBIX
MUKPOKOHTPOJIJIEPOB.
Pasgen 4. 8 4 6 28 TK4
ITocTtpoeHue
MHUKPOIPOIIECCOPHBIX
CHUCTEM.
DK3aMeH 36 OM 1 MK-3.13,Y,B; IK-3.2
3,¥.B; I11K-4.2 3,Y.B
HToro 3a 5 cemectp 216 34 16 18 112
Pazgen 5. - - 30 78 TK5 TK-3.1 3,Y,B; TIK-3.2
MuxkpornporeccopHoe 3,V,B; [1K-4.23,V,B
yIpaBlIeHHE B
1U(POBBIX CUCTEMAX.
KypcoBoii mpoekt 72 - - - - OMxkn | [K-3.13,V,B; [IK-3.2
3,¥.B; I1K-4.2 3,Y.B
DK3aMeH 36 - - - - OoOM?2 MK-3.13,Y,B; IK-3.2
3,¥.B; I1K-4.2 3,Y.B
HToro 3a 6 cemecTp 144 - - 30 78
HUTOI'O 360 34 16 48 190




3.3. Conep:kaHue IMCUUIIMHBI

Pa3nes 1. OcHOBBI IU(POBON TEXHUKH.

Tewma 1.1. Jlocuueckue snemenmol. Ananuz u cunmes yugposvix cxem.

Tema 1.2. Tpueecepuvie ycmpoucmsa.

Tema 1.3. Pecucmpul. [{eouunvie cuemuuxu. Ilpumenenue.

Tema 1.4. /lewughpamopwvi. Mynemunnexcopwi. Ilpumenenue.

Pa3nen 2. [IporpaMMHBIi NPUHIIMIT YIIPABIEHUS B AJIEKTPOHHBIX CUCTEMAaX U
€ro peayin3alus CpeiCTBAMU MUKPOIPOIIECCOPHON TEXHUKH.

Tema 2.1. Ilpoepammubsi npunyun ynpasienus.

Tema 2.2. Tunosas cxema KOHMPOIbHO-USMEPUMENbHBIX U YNPAGIAIOUWUX
cucmem ynpaenenus na 6aze cogpemennwvix RISC-ymuxpoxonmponnepos.

Tema 2.3. Opeanusayus 66o0alevieooa 6 yugposwix cucmemax.

Tema 2.4. Vnpasnarowue u konmpoabHo-usmepumenvHole Yu@hposvle CUCmeMbl
Ha 6aze MUKPOKOHMPOINEPO8.

Pasznen 3. CTpyKTypa 1 apXUTEKTypa COBPEMEHHBIX MUKPOKOHTPOJIJIEPOB.
Tewma 3.1. Apxumexmypa 8-mu paspsaonoeo RISC-konmponnepa.

Tewma 3.2. Pecucmpuol 8-mu pazpsaonozo RISC-xonmponnepa.

Tema 3.3. Opeanuzayus namsmu 8-mu paspsonozco RISC-xommponnepa na
npumepe muxpoxkonmpoaiepa Atmegag8535.

Tema 3.4. Ilpocpammmuo-nocuueckas mooenb npoyeccopHoco a0pa .

Tema 3.5. Opeanuszayus npepvieanuti na npumepe 8-mu paspsoHo2o
muxpoxoumposnepa Atmega8535.

Pa3nen 4. MukporpoiieccCopHOe yIpaBieHHe B IIUPPOBBIX CUCTEMAaX.

Tema 4.1. Ilpocpammuposanue na s3vike accembniepa MUKpOKOHmMpOJiepa
Atmega8535.

Tema 4.2. Ilocmpoenue yHKYUOHATbHOU U NPUHYUNUATLHOU DEKMPULECKOU
cxem MUKpONpoyeccopHo20 yCmpoucmed(cucmemobl).

Tema 4.3. Cxemomexnuka nopmoe 6600a-6b1600a MUKPOKOHMPOJLIEPA
Atmega8535.

Tewma 4.4. Ilepughepuiinvie mooynu muxkpoxoumponiepa Atmega8535.

Mooynb matimepa mukpoxoumpoaiepa Atmega8535.

Tewma 4.5. Ilepughepuiinvie mooynu muxpoxoumponnrepa Atmega8535.
Ilocneoosamenvras nepedaua OaHHLIX 8 YUDPOBBIX CUCEMAX.

3.4. TeMaTH4YeCKHUil IVIAH NPAKTHYECKHUX 3aAHATHI

S cemecTp

Tema 1. HudpoBas cxeMoTexHUKa.

Tema 2. Tpurrepsl, cueTHble ycTporicTBa. [IpuMenenue.

Tewma 3. [Ipeacrasnenue, kogupoBanue MUppPoOBON HHOOPMAITUH.
Tema 4. CxeMOTeXHHKA IIOPTOB BBOIA/BEIBOIA
MUKpOKOHTpoJuiepa Atmega8535.

Tema 5. Cuctema komaHa MUKpoKoHTposuiepa Atmega8535. Xapakrepuctuku
KOMaH]I.

Tema 6. Aapecarus onepaH 0B MUKpOKOHTpoJuiepa Atmega8535.
Tema 7. IIporpamMmmupoBaHue Ha si3bIKe Accemobuiepa.



Tewma 8. [IporpammupoBanue apuPmMETHUECKUX, TOTUYECKUX KOMaH]I Ha SI3bIKE
AccemOnepa MukpokoHTposiepa Atmega8535.

Tewma 9. [IporpammupoBaHue NOPTOB BBOJA-BBIBO/IA Ha s3bIKE Accemoiiepa
MUKpOKOHTpoJuiepa Atmega8535.

6 cemectp.

Tema 1. IIporpamMMupoBaHuMEe NPOCTEHIIMX aIrOpUTMOB Ha s3plke C
MUKpOKOHTpoJsuiepa Atmega8535.

Tema 2. [TporpaMMHupOBaHUE NUKINYECKUX AITOPUTMOB.

Tema 3. I[IporpammupoBanue noanporpamm. CTekoBasi IaMsThb.

Tema 4. Meroa nporpaMMHBIX LIUKJIOB.

Tema 5. [IporpammupoBanue HUPPOBOro BBOIA/BbIBO/IA HA si3bIke C

B iporpammHoii cpene «ImageCraft ICCAVRy.

Tema 6. [IporpammupoBanue anroputma «beryiuii oroub» Ha sizbike C

B iporpammHoii cpene «ImageCraft ICCAVRy.

Tewma 7. [IporpammupoBanue orcuera BpemeHHoro unrepsana(t=0,3c).
Tema 8. O6paboTka mpepblBaHUN MUKPOKOHTpoJIIepa Atmega8535.

Tema 9. BHemHue npepblBaHUs MUKPOKOHTpoJiepa Atmega8535.

Tema 10.@opmupoBaHnEe BpEMEHHBIX MHTEPBAIOB HA Tailmepe T0.

Tema 11.@opmHupoBaHne BpEMEHHBIX NHTEPBAJIOB HA Taiimepe T2.

Tema 12. O6paboTka BHEIIHUX CUTHAJIOB Ha 0aze

MHKPOKOHTpoJuiepa Atmega8535 B KOHTPOIbHO-U3MEPUTEIIBHBIX CUCTEMAX.
Tewma 13. OTcyeT UHTEpPBAIOB BpEMEHU Ha Tailmepe

TO u T2 mukpoxoHTposuiepa Atmega8535.

Tema 14. ®opmupoanue HIMM-curnanos Ha

MUKpOKOHTpoJuiepe Atmega8535.

Tema 15. O6paboTka ananorosoro curnaiga Ha AILIIT

MHKPOKOHTpoJuiepa Atmega8535 B KOHTPOJIBHO-U3MEPUTEIIBHBIX CUCTEMAX.

3.5. TemaTuyeckuii MJIaH JJalOPATOPHBIX padoT

JlaGopaTopnas padora 1. 3naxkomcmeo co cpeooii npoepammuposanus u
omxnaoxku AVR STUDIO muxpoxonmponnep AVR.

JlaGopaTtopnasi paGora 2. [lpoecpammuposanue nopmos 6800a/6v1600a
Mmuxpokonmpoiiepa Atmega8535.

Jlabopatopuass padora 3. [Jugposvie cucmemvi Ha MUKPOKOHMPOJLEPE
Atmega8535. Ilpoepammuposanue u ucciredosaunue CmMeKoBoU NAMAMU
Atmegads3s. Peanuzayus noonpocpamm npocpammHoil 3a0epiucKi.
JlaGopaTopHuas padora 4. [Jughposvie cucmemvt Ha MUKPOKOHMPOIIEPE
Atmega8535. Tatimeprvie moodyau. Omcuem 8pemMeHHbIX UHMEPBAILO8.



4. OueHuBaHHE Pe3yJIbTATOB 00y4eHUs!

OueHuBaHue pe3yJabTaTOB OOy4YeHUs IO AMCIMIUIMHE OCYIECTBIAETCS B
paMKax TEKYIIEro KOHTPOJs U TPOMEXKYTOYHOM aTTecTalldd, MPOBOJUMBIX IIO
oaubHO-perTuHroBoi cucreme (bPC).

[IIkaa OEHKH pe3yabTaTOB OOYUYEHHUS 110 AUCIUIUIHHE:

YpoBeHb c(HhOPMUPOBAHHOCTH
WHJIWKAaTOpa KOMIICTCHIWN
Boicoknit | Cpenuuit Hxe Huzkni
3amianu- CpEAHETO
Koz Koz POBAHHBIC o1 85 1o 100/ ot 70 10 84 | 0T 55 10 69 | 0T 0 11O 54
KOMIIC- HHAWKaTOopa PE3yIbTAaThbl
TEHIMH | KOMIIETEHIIUU | OOYYEHHUS 10 IlIxana oneHnBaHUs
JUCHUITIINHE yIOBIIET- HCYIOB-
OTJIIMYHO XOpOoLIO JIETBOPH-
BOPHUTEIIBHO
TEJIBHO
3a4YTCHO HC 3a4TCHO
3HATh. KaK HCIIOJIb30BaTh I/IH(bOpMaI_[I/IOHHBIe TEXHOJIOTHUHU U MCTOAbI
00paboTky MHGOPMAITUU B 00JIACTH IPOMBIIUICHHON 3JIEKTPOHUKH
KaK Kak KaK KaK
UCIIONB30BAT | MCIIONB30BAT | MCHOJIB30BAT | HMCIIOJIB30Ba
b b b Th
nHpopmann | mHbpopMarm | mHGOpMAIM | WHPOPMALH
OHHBIC OHHBIC OHHBIC OHHBIC
TEXHOJIOTUM | TEXHOJOTHU | TEXHOJOTHH | TEXHOJIOTHU
M METOABI | ¥  METOJBI | ©  METOABI | ©  METOJIBI
00paboTku 00paboTkn 00paboTKn 00paboTkn
undopmann | undopmauu | uabpopmanu | UHbOpPMALH
u B o0yacTd | m B oONacTd | M B OOJNACTH | U B 00NacTu
MPOMBINUICH | MPOMBIIIICH | TPOMBINUICH | MPOMBIIILIE
HOI HOIt HOM HHOM
DIIEKTPOHUK | JJIEKTPOHHUK | DIEKTPOHHK | SIEKTPOHHK
M 3HaeT B | M 3HaeT u IUIOXO | ¥ HE 3HAeT
MIOJTHOM 3HAET
o0BeMe
YMCTb: UCII0JIB30BATh I/IH(i)OpMaIH/IOHHI)Ie TEXHOJIOTUHU U METOAbI
00paboTKM HHPOPMALIMU B 00J1ACTH NPOMBIIIJICHHOM 3JI€KTPOHUKU
TK-3 1IK-3.1 WICTIONB30BAT | HCIHONB30BAT | HCHONB30BAT | MCMOJIB30BA
b b b Th
napopmany | mHDopMarm | mHpOpMaIM | WHbOpMAIH
OHHBIE OHHBbIE OHHBIC OHHBIC
TEXHOJOTUH | TEXHOJOTMH | TEXHOJOTHHM | TEXHOJIOTHH
M METOABl | ¥  METOHBI | ©  METOMABI | ©  METOJBI
00paboTkn 00paboTkn 00paboTkn 00paboTku
napopmany | mHbDopMarm | mHOpMarM | wHbOpMAIH
u B obnacty | U B o0nacTu | M B 00xacT | M B 00JacTH
TPOMBINUICH | MPOMBIIIICH | TPOMBINUICH | MPOMBIIIIIE
HOM HOM HOM HHOMU
DIIEKTPOHUK | JJIEKTPOHHUK | DIEKTPOHHK | DIEKTPOHHK
U yMeeT B | M yMmeerT u IUIOXO | U HE yMeeT
TIOJTHOM yMeeT
o0beme
BJIAZACTE: IpUEMaMHU UCIIOJIb30BAHUS I/IH(l)OpMaHI/IOHHI)IX TEXHOJIOTUH
U MeToaMHi 00paboTKu nH(OpMAIK B 00IaCTH MIPOMBIIIUIEHHON
SJICKTPOHUKHU
nprHeMaMu npreMaMu nprUeMaMu nprUeMaMu
UCIIONIB30BA | HMCIIONB30Ba | MCHOJIB30BA | MCIIOJIB30Ba
HHS HHS HHSI HHSI




IK-3.2

nHpopMany | mHbpOpManu | WHPopMaIM | WHPOpPMAITU
OHHBIX OHHBIX OHHBIX OHHBIX
TEXHOJIOTHI | TEXHONOTHH | TEXHOJIOTMH | TEXHOJIOTUI
W METOAaMH | U METOJaMH | 1 METOJaMHM | M METOJlaMU
00paboTkn 00paboTkn 00paboTkn 00paboTkn
nndopmanm | uadopmanu | uHbpopmanu | MHGOPMALH
U B obmacTu | 1 B 00nacTH | ¥ B 00nacTH | M B 00macTu
MPOMBIIUIEH | NPOMBIIUIEH | HPOMBIIIIEH | MPOMBIIILIE
HOM HOM HOM HHOMU
ANIEKTPOHHUK | DJIEKTPOHHUK | DIEKTPOHHMK | DIEKTPOHHK
W BIajceT B | W BIajceT u IUIOXO | M HE
TIOJTHOM BJIaJceT BJIaieeT
o0beme
3HaTh. MCTOAbI HCIIOJIBb30BAHUA HI/I(i)pOBOIZ u MHKpOHpOHeCCOpHOﬁ
TEOXHHKH, TPOrpaMMHOE OOeCleYeHne IMpH MPOCKTHPOBAHUH
SJICKTPOHHBIX YCTpOﬁCTB Pa3IMIHOIr 0 (byHKI_II/IOHaJ'IBHOl"O
Ha3Ha4YCHUA
METOJIBI METOJIBI METOJIBI METOJIBI
UCTIONB30Ba | MCHOJB30BA | HCIOJIB30Ba | HMCIOJIB30Ba
HUS HUS HUS HUS
mudpoBoit U | muppoBoit u | muppoBoit u | TUPpPOBOU U
MUKPOIIPOLIE | MHKPOIIPOLIE | MHKPONPOLE | MHKPOIPOIL
CCOpHOI CCOPHOI1 CCOpHOM €CCOpHOM
TCOXHUKH, TEOXHUKH, TeOXHUKU, TEOXHUKH,
MPOTPAaMMHO | IPOTPaMMHO | TPOTPaMMHO | TIPOTpaMMH
e e e oe
obecrieueHn | oOecriedeHH | obecriedeHH | oOecreueHH
e mpu | e npu | e npu | e npu
MPOEKTHPOB | MPOEKTHPOB | MPOEKTHPOB | MPOSKTHPOB
aHuu aHuu aHHUU aHWUU
9JIEKTPOHHBI | JJIEKTPOHHBI | AJIEKTPOHHBI | AJIEKTPOHH
X YCTPOMCTB | X YCTPOMCTB | X YCTPOMCTB | BIX
Pa3IMYHOTO | Pa3IMYHOTO | PAa3IMYHOTO | YCTPOWCTB
¢dyHkponan | GyHKIMOHAN | (YHKIMOHAN | Pa3jIM4HOTO
BHOTO BHOTO BHOTO (yHKIIOHA
Ha3HA4YeHWsl | Ha3HAYEHHWs | Ha3HAYEHHs | JILHOTO
3HaeT B | 3HaeT IUTOXO 3HAaeT | Ha3HAYeHHs
MIOJTHOM HE 3HaeT
o0BeMe

YMETb: UCIOJIb30BaTh OCHOBBI CTPYKTYPbI U apXUTEKTYpbl HU(POBOH
YU MHUKPOIPOLECCOPHON TEXHUKH, IIPUEMBI IIPOTPAMMHUPOBAHMS TIPU

MMPOCKTUPOBAHNN SJICKTPOHHBIX YCTPOﬁCTB pa3InvIHOTO

(YHKIIMOHAJIBHOTO Ha3HAYCHUSI
WCIIONIb30BAT | MCIIONB30BAT | MCIOJIB30BAT | MCHOJIB30Ba
b  OCHOBHI | b  OCHOBHl | b  OCHOBBI | Tb OCHOBBI
CTPYKTYPBI ¥ | CTPYKTYPbI H | CTPYKTYpPBI H | CTPYKTYDBI
ApPXUTEKTYp | apXHUTEKTyp | apXuUTEeKTyp | U
BI 1I(poBOIL | BI UPPOBOH | BI HU(PPOBOH | APXUTEKTYP
" u u Bl
MHKpPOIPOIIE | MHKPOIIPOIE | MHKpOMpone | HuppoBOH 1
CCOpHOI1 CCOpHOI1 CCOpHOI MMKpPOIIPOIL
TEXHHUKH, TEXHUKH, TEXHUKH, €CCOpHOM
MPUEMBI MPUEMBI TIPUEMBI TEXHHKH,
MPOTPaMMHUp | MPOTPAaMMHpP | TIPOTPaMMHUP | TMPHUEMBI
OBaHMs TIPH | OBaHWS IPH | OBAaHHUS IIPHU | IIPOrpaMMH
MPOEKTHPOB | MPOEKTHUPOB | MPOEKTUPOB | POBAHUS
aHUn aHUn aHUU pu
QNIEKTPOHHBI | 3JEKTPOHHBI | DJEKTPOHHBI | MPOCKTHPOB
X YCTPOWCTB | X YCTPOHCTB | X YCTPOWCTB | aHUU
Pa3IUYHOTO | PAa3IMYHOTO | PA3IMYHOTO | HIEKTPOHH
¢ynkionan | GyHKIMOHAN | (GYHKIHOHAN | BIX
BHOTO BHOTO BHOTO YCTPOHCTB
Ha3HAuUeHMs | Ha3HAUEHUS | Ha3HAYCHHSA | Pa3IngHOrO
yMeeT B | ymeer IUIOXO yMeeT | (PyHKIMOHA




ITOJTHOM JILHOTO
o0obeMe Ha3HAYCHUS
HE yMeeT

BJIAJICTh: METOJIbI HCIIOJIb30BaHUS U(POBOI U MUKPOIIPOLIECCOPHOM

TEOXHUKH, MPOTPAMMHOIO OOECreUYeHus TpPHU NPOECKTHPOBAHUU

SJICKTPOHHBIX YCTPOﬁCTB pPas3jindaHoro q)YHKHI/IOHaHLHOFO

Ha3HaA4YCHU A
METO/IbI METO/IBI METO/IBI METO/IBI
UCIIONIb30BA | WCIIOJIb30Ba | MCIHOJB30BAa | MCHOJIB30Ba
HHUSI HUSI HUS HUS
mudposoii u | mudpoBol u | MppoBol u | UPPOBOH U
MHKPOIIPOIIE | MHKPOIIPOLE | MHKPOIPOLE | MHKPOIPOIL
CCOpHOM CCOpHOM CCOpHOU €CCOpHOU
TEOXHUKH, TEOXHHUKH, TEOXHMKH, TEOXHUKH,
MPOTPaMMHO | IPOTPAaMMHO | MPOrpaMMHO | TPOrpaMMH
ro ro ro oro
obecrieuenn | obecrieueHn | obecriedeHu | obecriedeHu
s npu | s npu | s npu | s npu
MPOEKTHUPOB | NPOEKTHPOB | MPOEKTHPOB | MPOEKTHPOB
aHuu aHuu aHUU aHUU
JJIEKTPOHHBI | AJMEKTPOHHBI | ANEKTPOHHBI | AIEKTPOHH
X YCTPOMCTB | X YCTPOMCTB | X YCTPOMCTB | BIX
Pa3MUYHOrO | Pa3slHUYHOTO | PA3AMYHOTO | YCTPOWCTB
¢yHkponan | GyHKIHOHAN | (DYHKIMOHAN | Pa3JIn4HOTO
BHOTO BHOTO BHOTO ¢byHKIHOHA
Ha3HA4YeHWsl | Ha3HAUYEHHs | Ha3HAUEHHs | JILHOTO
BIafieeT B | BiajeeT IOXO Ha3HAYCHUS
TIOJTHOM BJIaJIceT He BJIajieeT
obBeMe

[1K-4

[1K-4.2

3HATb: MCTOJbI aHajin3a W pacyCTa JJICKTPOHHBIX Y3JIOB U CXEM B
o0yractu HpOMLIIlIJ'ICHHOfI QJICKTPOHUKHU

METO/IBI METO/IBI METO/IBI METO/IBI
agajgu3a M | aHaNIM3a M | aHajgu3a M | aHanu3a o
pacuera pacuera pacdeta pacdera
SJIEKTPOHHBI | 3JICKTPOHHBI | DJICKTPOHHBI | JJIEKTPOHH
X VY3JIOB W | X Y3J0B H | X Y3IOB U | BIX Y3JIOB H
CXEM B | cXeM B | cXeM B | cXeM B
obnactu obnactu obmacTu obnactu
MPOMBIILICH | MPOMBIIUICH | TMPOMBINUICH | MPOMBIIILIC
HOM HOM HOM HHOM
SJIEKTPOHHUK | 3JCKTPOHUK | DJICKTPOHHMK | BJICKTPOHHUK
A 3HaeT B | W 3HAeT " IUIOXO | W HE 3HAET
ITOJTHOM 3HAET
o0BeMe
YMETb: HCIIOJIB30BaThb METOJbI aHA/JIMW3a W pacyeTa IJICKTPOHHBIX
Y3JIOB U CXCM B O6J'IaCTI/I HpOMBII.HJ'ICHHOfI 9JICKTPOHUKHU
HCIIOJIB30BAT | MCIOJIH30BAT | MCIIOIL30BAT | MCIIOIL30Ba

b METOAbI
aHaJIn3a n

pacuera
3JIEKTPOHHBI
X Y3JI0B U
CXeM B
obnactu
MIPOMBIILICH
HOH
3JIEKTPOHUK
A yMEET B
[IOJIHOM
o0BeMeE

b METOAbI
aHaJM3a "
pacdera
AJIEKTPOHHEI
X Y3JI0OB H
cxeM B
obnactu
MIPOMBIILICH
HOH
ANEKTPOHHUK
A YMEET

b METOIBI
aHaiauMza |

pacuera
AJIEKTPOHHEI
X Y3JI0OB H
CXEM B
obmacTu
MIPOMBIIIICH
HOM
ANEKTPOHUK
" IIJI0XO0
yMeeT

Tb METOAbI
aHaJu3a "
pacuera
SJIEKTPOHH
BIX Y3JIOB H
CcXeM B
obmacTtu
MIPOMBIIILIE
HHOM
SIEKTPOHUK
M HE YMEET

BJIAJCTh: METOJAaMH aHaJIn3a U

pacuera dJIEKTPOHHBIX Y3JI0B M CXEM
B 00JIACTH NMPOMBIIUICHHON 3JIEKTPOHUKH

METOAaMU
aHaJM3a U

METOIaMU
aHaJM3a "

MCTOOaMH
aHaJln3a u

METOOaMH
aHaJlu3da U




pacdera pacdera pacuera pacuera
AJICKTPOHHBI | 3JCKTPOHHBI | DJICKTPOHHBI | AJNEKTPOHH
X VY3IOB W | X Y3J0B H | X Y3IOB U | BIX Y3JIOB H
CXEM B | CXeM B | cXeM B | cXeM B
obnactu obnactu obmacTtu obmactu
MPOMBINUICH | MPOMBINUICH | TMPOMBINUICH | MPOMBIILIC
HOM HOM HOH HHOH
ANIEKTPOHUK | 3JCKTPOHUK | DJICKTPOHHK | SICKTPOHUK
A BHAaZeeT B | W BIAJEET " IUIOXO | U HE
[IOJIHOM BJIAZIEET BJIaJIEET
o0BeMeE

OHCHO‘{HBIG MaTcpHalibl JJIsL ITPOBCACHMA TCKYIICTO KOHTPOJIA U

IPOMEXYTOUHOM arrecTanuu npuBeaeHbl B [lpunoxeHun k pabouell mporpamMme
JUCHUIUIHBIL.

[TonHBIM KOMITIEKT 3aJaHUil U MaTepUajoB, HEOOXOIUMBIX JJIsi OLIEHUBAHMS
pE3yNbTaTOB 00YUYEHUs M0 AUCLMIUIMHE, XPAHUTCA Ha Kadeape pa3padoTuuka.

5. YueOHo-MeToqu4YecKoe U HH(POPMALMOHHOE o0ecrieYyeHHe THCIMIIIMHbI
5.1. YueOHO-MeTOAMYECKOE OOecniedeHHe

5.1.1. OcHoBHas nuTeparypa

1. I'yces, B. I'., DnekTpoHrnKa U MUKPOIPOLIECCOPHAs TEXHUKA : y4eOHUK / B.
I'. T'yces, FO. M. I'yceB. — Mocksa : KnoPyc, 2022. — 798 c¢. — ISBN 978-5-406-
08700-8. — URL: https://book.ru/book/941129 — TekcT : 31€KTPOHHBIA.

2. WUrnaroB, A. H. MukpocxeMoTeXHWKAa W HAHOXJIGKTPOHUKA : ydeOHOE
noco6ue / A. H. UrnaroB. — CankTt-IlerepOypr : Jlans, 2022. — 528 c¢. — ISBN
978-5-8114-1161-0. — TekcT : 2neKkTpoHHBIM // JIaHb : 3IEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/210695.

3. Ilokoes, II. H. Dmekrponmka. Pacuer »lEeKTpOHHBIX CXeM : y4deOHOE
nmocobue / I1. H. ITokoeB. — MxkeBck : MxeBckas I'CXA, 2019. — 82 ¢. — Teker -
ANEKTPOHHBIN //  JlaHb : DJIEKTPOHHO-OMONMMOTEUHAss CHCTEMA. URL:
https://e.lanbook.com/book/178035

4. HoBuxos, FO. H. OcHOBHBIC TOHATHS W 3aKOHBI TEOPHH IICTICH, METOJIbI
aHaHM3a MPOIIeCcCoB B MersX : yueoHoe mocodue / 0. H. HoBukoB. — 3-e uzm., ucnp.
u non. — Cankt-IletepOypr : Jlanp, 2022. — 368 c. — ISBN 978-5-8114-1184-9. —
TekcT : snexkTpoHHbl / JlaHb : snekTpoHHO-OMOMMoTeuHass cuctema. — URL:
https://e.lanbook.com/book/210584.

5. Ilaceiakos, B. B. ITonynpoBoaHrKoBbIE TTPHOOpPHI : yueObHoe mocodue / B. B.
[TaceiakoB, JI. K. Uupkun. — 9-e uzn. — Cankr-IletepOypr : Jlans, 2022. — 480 c.
— ISBN 978-5-8114-0368-4. — Tekct : aaekTpoHHBIN // JlaHB : 3JIEKTPOHHO-
oubmmoreuynas cucrema. — URL: https://e.lanbook.com/book/210338.

5.1.2. JlononHUTENbHAS JIUTEPATYpa

1. AxmetrBanieeBa JI. B. I{udpossie ycTpoiicTBa :
Kaszan. roc. suepr. yu-1, 2002. — 171 c.

2. Epumos, U. E. OcHoBbl Mukpoanekrponuki : yueOnuk / U. E. Epumos, U.
4. Koswips. — 3-¢ uzn. — Cankr-Ilerepoypr : Jlans, 2022. — 384 ¢. — ISBN 978-

yueb. nmocobue / Kazanp :


https://e.lanbook.com/book/210695
https://e.lanbook.com/book/210338

5-8114-0866-5. — Tekcr : anexkTpoHHbIN // JlaHb : 3JIEKTPOHHO-OMOIMOTEUHAs
cuctema. — URL: https://e.lanbook.com/book/210218.

3. Mypomues Jl. FO. IlpoektrpoBanue (pyHKIIMOHANBHBIX Y3JI0B U MOMYyJEH
PaIMO3TIEKTPOHHBIX CPENICTB : yueOHoe nmocodue st By3oB / JI. FO. Mypowmruies, U. B.
Tropun, O. A. benoycos, P. 0. KypHocoB. — 2-e u3n., ctep. — Cankr-IlerepOypr :
Jlanb, 2021. — 251 ¢. — ISBN 978-5-8114-8814-8. — Tekcr : 351eKTpOHHBIH //
Jlanb: AIIEKTPOHHO-OMOIMOTEeUHAs cucTema. — URL:
https://e.lanbook.com/book/181532.

4. TperyooB C. N. OcCHOBbI KOHCTPYMPOBAHHS 3JIEKTPOHHBIX CPEICTB:
TeXHUYeCcKoe 3amanue : yudeOHoe mocoobme / C. U. Tperyoos, A. A. JleBunkuii. —
Kpacuosipck : COVY, 2020. — 180 c¢. — ISBN 978-5-7638-4257-9. — Tekcr :
ANEKTPOHHBIN //  Jlanb : 2JIEKTpOHHO-OmOnMotreunas cucrtema. —  URL:
https://e.lanbook.com/book/181591.

5. MypowmrieB [I. FO. KoncrpyupoBanue 6J10K0B paguo3JIeKTPOHHBIX CPEJICTB :
yaebHoe rmocooue g By3oB / JI. FO. Mypowmries, O. A. benoycos, U. B. Tropun, P.
FO. KypuocoB. — 2-e u3n., crep. — Cankrt-IlerepOypr : Jlans, 2022. — 288 c. —
ISBN 978-5-507-44388-8. — Tekct: onekTpoHHbIii / JlaHb : 3JIEKTPOHHO-
oubnmoreunas cuctrema. — URL: https://e.lanbook.com/book/226472.

6. Conpkun M. A. Mukponponeccopubie cucteMbl. CpeacrtBa pa3paboTKu
IporpaMMHOr0  o0ecredeHus: i MHUKPOKOHTpoJiepoB  cemeiictBa AVR
[OnexTpoHHBIN pecypc| : yueoHoe mocobue / M.A. CoubkuH, A.A. llamuH. —
Onekrtpon.jan. — Tomck : TIIY, 2016. — 90 c¢. — Pexwum gocrymna:
https://e.lanbook.com/book/107725.

7. OcHOBBI IM(GPOBON IIEKTPOHHUKH : yueOHO-MeToanyeckoe nocodue / JI. B.
AxwmetBaneeBa, JI. I'. Kynmaruna. - Kazauwp : KI'DY, 2018. - 100 c. - URL:
https://lib.kgeu.ru. - TeKcT : 37eKTPOHHBIH.

8. AxmerBaieeBa JI.  B. OcCHOBBI = MHKpPONPOLIECCOPHOW  TEXHUKH.
JlaGopaTopHbIil TIpakTUKYM N0 auctuiuinHaMm «MHpopManmoHHas SJIEKTPOHHUKAY,
«OCHOBBI MUKPOTIPOIIECCOPHOU TEXHHUKNY», «IIporpammupoBanne nudpoBbIX cUCTEM
aBTOMaTH3alMW» : ydeOHO-meromumueckoe mnocodue / JI. B. AxmerBaneeBa. —
Kazansb: Ka3zan. roc. suepr. yu-t, 2015. — 108 ¢

5.2. MudopmanuonHoe odecrnevyenue

5.2.1. D1IeKTpOHHBIE U UHTEPHET-PECYPCHI

éjgn HaumeHoBaHME JIEKTPOHHBIX U HHTEPHET-PECYPCOB Ccbuika

1 |DnexTpoHHO-OMbOIMOTEUHAs cuctema «JlaHby https://e.lanbook.com/

2 |DnextpoHHO-OMONMOTEUHAs crcTema «iDOOKS.ruy https://ibooks.ru/

3 |DnekTpoHHO-0MOMIMOTEUHAs crcTeMa «DOOK.ruy https://www.book.ru/

4 | DHIMKIONEeNH, CIIOBAPH, CIIPABOYHUKH http://www.rubricon.com
5 [ITopran "OtkpeiTOe 00Opa3oBanue" http://npoed.ru

5.2.2. Tlpodeccuonanpapie 0a3pl paHHbIX / MHpOpMaIMoOHHO-CIIPaBOYHBIC
CHUCTEMBI


https://e.lanbook.com/book/210218
https://e.lanbook.com/book/107725

HaumenoBanue

n/m | mpodeccuoHambHBIX 0a3 TaHHBIX Adpec Pexum noctyna
1 gggzﬁ?;i’; HALHOHATbHAA http://nlr.ru/ http://nlr.ru/
2 Eé[;;(:)iaTen?:{ifM pecl;%cciﬁm K http://window.edu.ru/ http://window.ed u.ru/
3 [Web of Science https://webofknowledge.com/ E(t)tr%s}://webofknowledge.
4 |Scopus https://www.scopus.com https://www.scopus.com
5 |KubepJlennnka https://cyberleninka.ru/ https://cyberleninka.ru/
6 EEES%R?%[TJP OuHaz bnbnmoTexa http://elibrary.ru http://elibrary.ru
7 gﬁgfgijf;;a?HBB) HICKIPOHHAM tns://rusneb.ru/ https://rusneb.ru/
8 |Texuuueckas OubIHOTEKA http://techlibrary.ru http://techlibrary.ru
9 [IEEE Xplore www.ieeexplore.ieee.org www.ieeexplore.ieee.org
10 [Springer Www.springer.com Www.springer.com
11 |«KOHCYIBTaHT ILTFOCH http://www.consultant.ru/ http://www.consultant.ru/

5.2.3. JIunieH3MOHHOE W CBOOOJHO  pPAaCHpPOCTpaHSIEMOE  IPOTPaMMHOE
obecrieueHre JUCIUILINHBI
Ne HanmenoBanue nporpaMMHOTo
Ornmcanue
n/m obecrieueHus

Windows 10 J[lomammsst / Pro / s

1 . [Tonp30BaTenbCKask ONEpAIIMOHHAS CUCTEMa
00pa30BaTeNbHbBIX YUPEKIECHUN
2 |Windows 7 Ilpodeccuonanshas (Pro) [Tonb30BarenbCcKas onepaMoHHas CUCTEMA
Cucrema mnoncka HWHQOpMaMM B  CETH
3 |bpayzep Chrome $opman
UHTEPHET
4 Office Standard 2007 Russian OLP NL|I[Taket mporpaMMHBIX TPOIYKTOB, COACPKAIIU
AcademicEdition+ B ce0e HeoOXoIuMbIe O(hUCHBIE TPOTPAMMBI
. . ITakeT mporpaMMHEBIX ITPOAYKTOB, COJEP KAl
5 |MS Office 2010 Russian OLP NL Po’p POAYI epatati
B ceOe HeoOXoIuMbIe O(hUCHBIE POTPAMMBI
6 |OpenOffice [TakeT ouCHBIX MPUTIOKESHUN
[Taker mporpamm Ui CO3JaHMS M NIPOCMOTPA
7 |Adobe Acrobat porp . A P P

¢aitnos popmara PDF




8 [LMS Moodle 1O JUTSt s pexTHBHOTO OHJIAlH-
B3aMMOJICHCTBHSI MIPETIOIaBaTeNs M CTYACHTA
CAIIP-cumynsTop 3JIEKTPOHHBIX CXeM

9 |Proteus CucreMa cXeMOTEXHUYECKOTO MOACITUPOBAHUS
MIPOrPaMMHUPYEMBIX YCTPOUCTB

10 AVR Studio ITporpammuoe obecrieucHue ISt
MHUKPOKOHTPOJIIEPOB apXUTEKTYpsl AVR

11 INI Multisim CpenctBo  pa3pabOTKM HW  MOJCTUPOBAHUS
ANEKTPOHHBIX CXEM

12 ImageCraft ICCAVR IIporpammuoe obecneuenue ImageCraft s

IAR Embedded Workbench for Atmel AVR |/'POTPaMM Ha ASBIKE (1 AVR- koutposiepa

6. MaTepuaJIbHO-TEXHHYECKOE 0O0ecnedyeHUue JTUCITHTIJIMHBI

HaunmenoBanue Buna

HaumenoBanwne yuebHOI

y4eOHOU paboThI ayIUTOPHH, [Tepeuens HEOOXOIUMOTO OOOPYAOBAHUS U
CIIELUAIU3UPOBAaHHON TEXHUYECKUX CPE/ICTB OOYUCHHUS
nmaboparopuun
Jlekuuun YyeOHas ayautopust 1uis Crenmanu3upoBaHHas yaeOHas Me0eTb,
NPOBEACHHUS 3aHATHI TEXHUYECKUE CpeAcTBa OOy4yeHus, Ciykamue I
JEKLIMOHHOT'0 THIIA IIPEICTABIICHUS yueOHOM uHpOpMaLUN
OonpIIoON  ayguTtopuu  (MyJIbTUMEAMMHBIN
IPOEKTOp, KOMIbIOTEP (HOYTOYK), D3KpaH),
JIEMOHCTpAIlMOHHOEe 000py/nOBaHue, y4eOHO-
HaTrIsIHbIE TOCOOHS
[MpakTiueckne |YdeOHas crnennanusupoBanHas| Crnenuanu3upoBaHHas — ydeOHas  MeOedb,
3aHATHUSA nabopaTopusi U IPOBEACHHS| TeXHUYECKHE CPEACTBA O0YUEHHUS:
3aHATHH CEMUHAPCKOr0 THMA,| CrieHuaan3HPOBAHHOE J1a00paToOpHOE
IpyHIIOBBIX u MHIUBUAY-| o0opyaoBaHHE «JIABCHUC» MOZYJIb
AJIbHbIX KOHCYJIbTALMH, | «Mukpokontpoiiep  AVR»  no  mpoduimo
TEKYIIETO KOHTpOII 1| naboparopun «MHUKPOIPOLECCOPHBIE CHCTEMBD»
MPOMEKYTOYHOM aTTeCTalluH
A-404
JlaGopatopHble |YueOHas crnenuanusupoBanHas| Crenuanu3upoBaHHas — ydeOHas  MeOelb,
paboThI nabopatopusi UL TPOBEICHHS| TeXHHYECKHE CPEICTBA 00yUEHUS:
3aHATHH  CEMUHAPCKOr0 THNA,| CrieHuaan3HPOBAHHOE nmabopaTopHOE
I'pyHIIOBBIX n UHIUBULY-| o0opyaoBaHHE «JIABCHUC» MOAYJb
aJIbHbIX KOHCYNIBTAlMH,| «Mukpokontpomzep AVR» 1o  mpodumo
TEKYILIEro KOHTPOJIA H| maboparopuu « MUKpPOTIPOIIECCOPHBIE CUCTEMBD»
IIPOMEKYTOUYHOU aTTECTAlIUN
A-404
CamocrostenpHas | KommbroTepHslii Kiace ¢ CrneunanusupoBanHas yuyebHas mebenb Ha 30
pabora BhIxozioM B MuTeprer B-600a | mocamounsix  mecr, 30 KOMIIBIOTEPOB,

TEXHUYECKHE CpeACTBa OOy4YeHHS (MyJIbTHMeE-
TUNHBIA MPOEKTOP, KOMIbBIOTEP (HOYTOYK),
JKpaH), BHJICOKaMEPHI, MIPOrPaMMHOE
obecreyeHne

YuraabHbBIN 3a1
OnoOIMOTEKHU

CrennanusupoBaHHas MeOesb, KOMITbIOTEpHAas
TEXHHMKA C BO3MOXHOCTBIO BbIX0OJ1a B MIHTEpHET
u obecrieuenuem noctymna B DUOC, skpaH,
MYJIbTUMEAUMHBIN IPOEKTOP, IPOrpaMMHOE
obecrnieueHue




V4eOnas ayauropus ajs CrneuunsupoBaHHasi MeOenb, KOMIIbIOTEpHas
BBIIIOJTHCHHA KypCOBOI'O TEXHHKA C BO3MOKHOCTBIO BbIX0OJa B MIHTEpHET
npoexta A-404 u obecneuenmeM goctyma B DUOC,
IIporpaMMHOe obecrieueHune

7. Oco0OeHHOCTH OpPraHu3aIluN 00Pa30BaATEIbLHOM 1eATEeJTbHOCTH JIsl JIHUIL C
OrpaHNYeHHbIMHU BO3MOKHOCTSIMHU 3/I0POBbSI 1 MHBAJIU/I0B

JIuta ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbsi (OB3) 1 mHBaIMabl UMEIOT
BO3MOKHOCTh OECHPEMSITCTBEHHO IEpPEMEIIaThcs M3 OJHOTO y4eOHO-1abopaTOpHOTO
KOpIyca B JApYrol, MOJHATHCS Ha BCE JTaXU Y4eOHO-TAOOPAaTOPHBIX KOPITYCOB,
3aHUMaTbCd B YYE€OHBIX W HHBIX [OMEIIEHUSIX C YY4ETOM OCOOEHHOCTEH
NCUXO(U3NYECKOTO PA3BUTHS U COCTOSIHUSA 37J0POBBSL.

Jisa obyuenuss nmun ¢ OB3 M MHBaIMA0B, UMEIOUIMX HapyILIEHHUS ONOPHO-
JIBUTATEJILHOTO ammapaTa, 0OeCHeYeHbl YCIOBUSl OECHPENsATCTBEHHOTO JOCTYNa BO
Bce yueOHble nomenieHus. Miupopmanus o cnennaabHbIX YCIOBUSAX, CO3MAHHBIX IS
oOyuatomuxcst ¢ OB3 u wuHBanuaoB, pa3MelleHa Ha cailTe yHUBepcHUTeTa
wwwi//kgeu.ru. imeetcsi BO3MOXXHOCTh OKa3aHUsI TEXHMYECKON MOMOIIU aCCHCTEHTOM,
a TaKKe YCIIYT CypJOIEPEBOTUUKOB U TH(PIOCYPAONIEPEBOAUNKOB.

JIns amanranuu K BocnpusaTuio auuaMu ¢ OB3 v nHBanuaamu ¢ HapylIIeHHBIM
CIIyXOM CIpPAaBOYHOTO, y4eOHOro maTepuaja M0 JUCUUILIMHE O00ecreunBaroTCs
CJIEIYIOLIUE YCIOBUSA:

- JUIS Ty4IIed OpUeHTALNN B ayAUTOPHUH, IPUMEHSIOTCSI CUTHAJIBI OTIOBEILICHUS
O HayaJjle 1 KOHIIE 3aHATHUsA (CIOBO «3BOHOK» MUIIETCS HA TOCKE);

- BHUMaHUe ciadocublamero o0ydYarlierocs MNPHUBJIEKAETCS MeJarorom
KECTOM (Ha IJIeU0 KJIaJIeTCs pyKa, OCYIIECTBISETCS HEPE3KOe MOXJIONbIBAaHUE);

- pazroBapuBasi ¢ OOy4YaroIIMMCS, IEJAarormyeckuii pabOTHUK CMOTPUT Ha
HEro, TOBOPUT SICHO, KOPOTKMMH TNPEUIOKEHUSIMH, oOecreuyuBasi BO3MOXKHOCTb
YTEHUS 10 Ty0am.

KoMmneHncanus 3aTpyJHEHMI pedeBOro M HMHTEJUIEKTYalbHOTO pa3BUTHUSA
C1a00CBIIIAIINX 00YHArOITUXCS IPOBOAUTCS MTYTEM:

- UCIIOJIb30BAaHUS CXEM, IMarpaMM, PUCYHKOB, KOMIIBIOTEPHBIX MPE3EHTALNN C
THIEPCCHITIKaMU, KOMMEHTUPYIOIUMHU OT/IETbHBIE KOMIIOHEHTHI H300paXeHMs

- pETYJIAPHOTO TPUMEHEHHS YyNpaXHEHW Ha rpaduueckoe BbIICICHUE
CYIIECTBEHHBIX MPU3HAKOB IPEIMETOB U SBIICHUIA;

- oOecrieueHs] BO3MOXKHOCTH JJi OOYy4arollerocss MOJYYUTh aJpecHYIO
KOHCYJIBTALIMIO TIO 3JIEKTPOHHOMU MOYTE 10 MEPE HEOOXOTUMOCTH.

Jlnis aganTanmu K BocripusaTHio uiamu ¢ OB3 1 nHBanumaMu ¢ HapyImeHusIMu
3peHus CIPaBOYHOTO, yueOHoro, MPOCBETUTEIBCKOTO maTepuana,
IPEeIyCMOTPEHHOTO 00pa30BaTEIbHONW MPOrpaMMOil M0 BHIOPAaHHOMY HampaBIICHUIO
MOJIFOTOBKH, 00ECIICUNBAIOTCS CIEAYIOIINE YCIOBUS:

- BeJIeTCs ajanTtanusi oQpUIHaIbHOTO caiiTa B ceTu IHTEepHEeT ¢ yueToM 0coObIX
NOTPEOHOCTEN MHBAIMOB 110 3PEHUI0, 00ECTIeUNBAETCS HATMUUE KPYIMHOMPU(PTOBON
CHPaBOYHON MH(POPMAIIUH O PACTIMUCAHUU YUEOHBIX 3aHITHIA;

- IEIarOrM4ecKuii  pabOTHUK, ero co0eceqHUK (Ipu HEOOXOJAMMOCTH),
MPUCYTCTBYIOIIME HA 3aHSATUU, MPEACTABISIIOTCS O0Y4YalOIUMCS, PU 3TOM KaxK]IbIi
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pa3 Ha3bIBaeTCs TOT, K KOMY IEIaroruyeckuii paboTHUK oOpalaeTcs;

- IEUCTBUS, JKECThl, MEPEMEUICHHs MEJaroryeckoro pabOoTHHKA KOPOTKO M
SICHO KOMMEHTUPYIOTCS;

- IeyaTHasgs MHQOpMAaIMs MpPEeNOCTaBIsAeTCs KpynHbIM wmpudrom (ot 18
IIYHKTOB), TOTAJIbHO O3BYyYHBAETCS;

- oOecrieunBaeTCsi HEOOXOIMMBIN YPOBEHb OCBEILIEHHOCTH TOMEILEHU;

- IPEIOCTABIIIETCS BO3MOYKHOCTh HCIIOJIb30BaTh KOMIIBIOTEPHI BO BpeMs
3aHITHI U MPABO 3aMUCH 00BSICHEHUH Ha TUKTO(OH (110 KETaHUI0 00yJaIONUXCs).

dopma IPOBEACHHsS TEKYIIEW M MPOMEKYTOUYHOW aTTECTAlMM IS
oOyuatomuxcs ¢ OB3 1 MHBaNMAOB OINpenemnseTcs: neAarorndeckuM paboOTHHUKOM B
COOTBETCTBUH C yueOHbIM MaHoM. [Ipu HeoOxommmoctu obydaromemycs ¢ OB3,
WHBAIMY C YYETOM UX MHAMBUAYAJIBHBIX NMCUXO(PU3UUECKUX OCOOCHHOCTEN JaeTcs
BO3MOKHOCTh MPOMTH MPOMEKYTOUHYIO aTTECTALMIO YCTHO, MUCbMEHHO Ha Oymare,
NUCBMEHHO Ha KOMIIbIOTEPE, B (HOPME TECTUPOBAHUS U T.II., JINOO MPENOCTABISIETCS
JOTIOJIHUTENBHOE BpeMs ISl TIOJATOTOBKH OTBETA.

8. MeToauyeckue peKOMeHAAIMM /ISl MpenojaBaTeseid M0 OpraHu3amuu
BOCIIUTATEJbHOMN PadoThl ¢ 00y4AOIUMHMCS.

Meroanueckoe obecrieueHre npouecca BOCIUTaHus 00y4JaroIMXCcs BbICTYIAET
OJHUM U3 OIpeNesionMX (aKkTOpoB BBICOKOIO KadyecTBa OOpa30BaHUS.
[IpenogaBaTtens By3a, JEMOHCTPUPYS BBICOKMHA NPO(ECCHOHATU3M, 3PYIULIHUIO,
YETKYIO IPakJIaHCKYIO MO3ULNI0, CAMOIUCLHUIUIMHY, TBOPYECKUHN MOAXO0] B PELICHUN
npoecCHOHANBHBIX 3a7]a4, B XOJ€ 00pa3oBaTeNIbHOIO IpoIEecca CIOCOOCTBYET
(OpMHPOBAHNIO TAPMOHUYHOMN JINYHOCTH.

[Ipu peanmuzanMu JUCHUIUIMHBI TPENOJABaTeNlb MOXET HCIOJIb30BATh
CJIEIYIOLIME METO/Ibl BOCIIUTATEIbHOM PabOTHI:

- MeToJbl (OPMHUPOBAHUSA CO3HAHUS JMYHOCTU (Oecena, AMCIYT, BHYIICHHE,
MHCTPYKTaX, KOHTPOJIb, OOBSICHEHWE, NpPHUMEpP, CAMOKOHTPOJIb, PAaccka3, COBET,
yoexaeHue u ap.);

- METOJbl OpTaHM3AIMH JCATEIBHOCTH U (POPMHUPOBAHUS OMNBITA TOBEICHUS
(3amaHue, OOIIECTBEHHOE MHEHHE, TNeAarormueckoe TpeOoBaHUE, TOpYyYEHHE,
pUyYEeHHE, CO3/TaHNEe BOCTIUTHIBAIONINX CUTYAIlUi, TPEHUHT, YIIPpa)KHEHUE, U 1. );

- METOAbl MOTHMBAIMM JEATEIBHOCTU U MOBeACHUS (0J0O0peHHe, MOOLIpEeHue
COLIMaJbHONW aKTUBHOCTH, TIOpHIIAHKE, CO3/JaHUE CHUTyallUd Yyclexa, CO3JaHue
CUTYallUH JIJIs1 SMOIIMOHAJIbHO-HPABCTBEHHBIX MEPEKUBAHUM, COPEBHOBAHUE U JIp.)

[Ipu peanuzauuy JAUCUMIUIMHBI  TpENojaBaTeldb JODKEH  YYUTHIBATH
CJIEyIOIME HAIPaBJICHUS! BOCIIUTATEIbHOMN JAEATEIbHOCTH:

I'padsicoanckoe u nampuomuueckoe ocnumanue:

- popmupoBaHue y OOy4aroUMXCA LEIOCTHOIO MHPOBO33PEHMS, POCCHUUCKON
UJICHTUYHOCTH, YBOKEHHS K CBOCH CEeMbe, OOIIIECTBY, TOCYIAPCTBY, IPUHATHIM B CEMbE U
00IIIECTBE TyXOBHO-HPABCTBEHHBIM U COIIMOKYJILTYPHBIM IIEHHOCTSIM, K HAIIMOHAILHOMY,
KyJbTYPHOMY UM HCTOPMYECKOMY HACIIEANIO, (OPMUpPOBAHUE CTPEMIIEHUSI K €ro
COXPaHEHUIO U Pa3BUTHIO;

- popMupoBaHKE y 00YyHYaAIOIIMXCS AKTUBHOW IPa’KIAHCKOM MO3UIMH, OCHOBAaHHOU
Ha TPaJULMOHHBIX KyJbTYpPHBIX, JYXOBHBIX U HPABCTBEHHBIX LIEHHOCTAX POCCHUICKOrO



oOImmIecTBa, Mjisi TOBBIIIEHUS CIIOCOOHOCTH OTBETCTBEHHO PEAIM30BBIBATH CBOH
KOHCTUTYIIMOHHBIE IIPaBa U 00513aHHOCTH;

- pa3BUTHE MPABOBOM U MOJUTUYECKON KYJIbTYPbl O0yUYaIOIIUXCS, pACIIUPEHHUE
KOHCTPYKTUBHOI'O y4YacTUsi B TPUHATHM PEIICHUI, 3aTParuBaroOllINX WX IpaBa H
MHTEPECHI, B TOM YHCIIe B PA3IMYHbIX (POpMax caMOOpraHU3aIMK, CAMOYIIPABIICHNUS,
OOIIECTBEHHO-3HAYMMOM JIeATEeTbHOCTH;

- opMUpOBaHWE MOTHBOB, HPABCTBEHHBIX U CMBICIOBBIX YCTaHOBOK
JIMYHOCTH, MO3BOJISIFOIIMX ~ MPOTHBOCTOATH  3KCTPEMU3MY, kceHodoouwu,
JACKPUMHUHALIMM TIO COLIMAJIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HAIIMOHAJIbHBIM
MpU3HAKaM, MEXKITHUYECKOH M MEXKKOH(PECCHOHAILHONH HETEPIUMOCTH, IPYTUM
HETAaTHUBHBIM COI[MAJIbHBIM SIBIICHUSM.

/[lyxoeHo-npascmeennoe gocnumanue:

- BOCIIMTAHUE 4YYBCTBAa JOCTOMHCTBA, YECTH M UYECTHOCTH, COBECTIMBOCTH,
YBAXKEHUSI K POAUTEIAM, YUUTENSAM, JIFOASAM CTApLIEro MOKOJIEHHUS;

- popMUpOBaHUE TPHUHIMIIOB KOJJIEKTMBMU3MAa M  COJIMJIAPHOCTH, JyXa
MUJIOCEpJIUSl U COCTpAJaHusi, NMPUBBIUKK 3a00TUTHCS O JIOJSAX, HAXOISAIIMXCA B
TPYAHOM KAU3HEHHOMN CUTYallUU;

- popMUpOBaHUE COJIUAAPHOCTH M YYBCTBA COIMAIBHOW OTBETCTBEHHOCTU TIO
OTHOULIEHUIO K JIFOJAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 30POBBs, IIPEOLOJICHUE
MICUXOJIOTUYECKUX OapbepoB MO OTHOUICHUIO K JIOJSM C OrpaHUYECHHBIMU
BO3MOKHOCTSIMU;

- JOpMUpPOBAHKE HMOIMOHAIBHO HACHIIICHHOTO W JYXOBHO BO3BBILIEHHOTO
OTHOIICHUSI K MUPY, CIIOCOOHOCTH M YMEHHUS MepeaaBaTh APYTUM CBOU ICTETHUECKHIMA
OTIBIT.

Kynomypno-npoceemumensckoe sochumanue:

- hopMUPOBaHUE FCTETUUECKON KapTUHBI MUPA;

- popmMupoBaHuE yBaXXEHUSI K KYJIbTYPHBIM LIEHHOCTSIM POJHOTO ropojia, Kpasd,
CTpaHBI;

- IOBBIILICHUE TTO3HABATEILHOM aKTUBHOCTH O0YyYaIOLIUXCA.

Hayuno-obpazosamenvrnoe éocnumanue:

- popmupoBaHue y 00yyarouxcs HAyYHOTO MUPOBO33PEHHUS;

- popMupoBaHuE YMEHUS NOTy4YaTh 3HAHUS;

- popMupoBaHuEe HABBIKOB aHAJIM3a M CHHTE3a WH(OpPMAIMH, B TOM YHCIIEC B
npodeccuoHanbHOl 001acTH.
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Ornenounplie MaTepuainsl 1o aucnumuinae «lludpoBas u MuKpompoieccopHas
TEXHHKa», TMpEAHa3HAYCHHBI JUIS OIICHUBAHUSA pE3yJIbTaTOB OOydYeHHUS Ha
COOTBETCTBHE MHIUKATOPAM JOCTH)KCHUS KOMITCTEHITHIA.

OueHuBaHue pe3yJabTaTOB OOY4YEHHS MO JUCLUUIUIMHE OCYIIECTBISETCA B
pamkax Tekymero koutposs (TK) u mpoMexyTodHol aTTecTannu, IPOBOJAUMBIX 10
oampHO-perTunroBoi cucreme (bPC).

1. TexHoJiornueckasi Kapra

Cemectp 5
PelTuHIrOBBIC MOKA3aTEIN
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Pazagen 1. OcHoBbl nudpoBoii TK1 15-
bp 0-15| 0-15 15-20
TEeXHHKH. 20
[IpakTrueckoe 3ananue 8
TecTrl 7
Paznean 2. [IporpamMmmublii TK2

NPUHIHII YIPABJIEHUs B 15
3JIEKTPOHHBIX CHCTEMAX H €ro 0-15|0-15 20 15-20
peaju3anus cpeicTBaMu

MHKPONPOLECCOPHOH TEXHHKH.

Ortuer no nabopaTopHoit paboTe 5

IIpaxTueckoe 3ananue 5
Tectbl 5

Paznen 3. Ctpykrypa u TK3 15.
apXUTEKTypa COBPeMEeHHBIX 0-15|0-15 20 15-20
MHKPOKOHTPOJJIEPOB.

Otuer o 1abopaTOPHBIM
pabotam

[TpakTryeckoe 3a1aHue 5

TecTbl 5

Pa3nen 4. [locTpoenne TK3 0-15 | 0-15 15- 1550
MMKPONPOLECCOPHBIX CHCTEM 20

Otyet mo nabopaTopHOit paboTe 5

[IpakTnueckoe 3aganue S

TecTrl 5

I[Mpome:xxyTouHas aTTecTanus oM

(3x3amen) 1 0-40




3agaHue NpoMexKyTOUHON 0-15
aTTecTaluu
B nmucemenHoit popme 1o
0-25
ouneram
Cemectp 6
PeiiTuHroBsie nokazarenu
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Pa3znen 5. Mukponpouneccoproe | TK1 30-
ynpasJieHHe B IU(POBBIX TK2 |0-15| 0-15 |0-15|0-15|0-15|0-15 60 30-60
cucTeMax. TK3
30-
[IpakTrueckue 3agaHus 8 8 8 60 30-60
TecTbl 7 7 7
Boinonnenue KII 0-20 0-20 0-20 0-60| 20-60
IIpomexyTouHasi aTrecTanus OM 0-40
(KII) KII 0-80
IIpomexyTouHasi arTecranus OM 0-40
(3x3amen) 2
0-

KII 0-40
3amura 40
3aaHue NpoMeKyTOUHON 15 | 0-15
aTTecTalun
B nuceMmenHoii hopme 1o

25 | 0-25
ouneram

2. OueHOYHBIE MATEPHAJIbI TEKYIIIEr0 KOHTPOJISI U IIPOMEKYTOYHOM aTTecTaluu
[Ikana oueHKH pe3yabTaTOB 00YUEHHUSI 110 TUCHUIUIINHE:

YpoBeHb chOpMUPOBAHHOCTH
WHJIMKaTOpa KOMIETEHIUU
. o Hmxe o
Bricokuit Cpennuit Huzkui
3armranu- CpPEIHETO
Koz Koz POBaHHEIE o1 85 10 100| oT 70 710 84 | 0T 55 710 69 | 0T 0 110 54
KOMIIe- | WMHIUKATopa pe3ynbTaThl
TEHIUH | KOMIIETEHIIUU | OOYUYEHHUS 10 [lxana oneHuBaHus
HCIHIIJINHE HEYI0B-
fmcn YAOBJIET- YA
OTJINYHO XOpouIo JICTBOPU-
BOPUTCIILHO
TCJIIBHO
3a4TEHO HE 3a4TEHO
IK-3 [K-3.1 3HATh: KaK MCIOIh30BaTh MH(POPMAIIMOHHBIC TEXHOJIOTHH U METOIBI




00paboTkn nHMOpMAIUU B 00JIACTH TPOMBITTUICHHON AJICKTPOHUKHU

Kak
HCTIONb30BaT
b
nHpOpMAaLH
OHHBIE
TEXHOJIOTUH
U METOABI
00paboTkn
nndopmanu
u B obmacTu
MPOMBIIIICH
HOM
AIIEKTPOHHUK
U 3HAaeT B
TIOJTHOM
obBpeMe

Kak
HCTIONB30BaAT
b
nHpOpMan
OHHBIE
TEXHOJIOTUH
U METOMBI
00paboTkn
nndopmanu
U B o0nacTH
MPOMBIIICH
HOM
IIEKTPOHHUK
U 3HaeT

KaK
HCTIONIB30BAaT
b
nHpOpMaH
OHHBIE
TEXHOJIOTHH
U METOABI
00paboTkn
nHdopmanu
n B obmactu
MIPOMBIIIIICH
HOM
JIEKTPOHUK
u IJI0XO
3HaeT

Kak
HCIIONIB30Ba
Th
nHpOpMaH
OHHBIE
TEXHOJIOTUH
U METOZbI
00paboTkn
uHpopmanu
u B obmactu
HPOMBIIILIE
HHOMU
INEKTPOHUK
1 HE 3HaeT

YMCTh: UCIIOJIb30BATh I/IH(I)OpMaLII/IOHHLIC TEXHOJIOI'MH 1 METObI
aCTu HpOMBIIHJICHHOﬁ OJICKTPOHUKHU

00paboTku nHGOPMAITUHU B 00T

HCTIONIb30BaAT
b
nHpOpMaH
OHHBIE
TEXHOJIOTUH
U METOHBI
00paboTku
nndopmanu
u B oOxactu
MPOMBILLICH
HO
AIIEKTPOHHUK
U yMeeT B
TIOJIHOM
o0BeMe

HCTIONIb30BaAT
b
nHpOpMaH
OHHBIE
TEXHOJIOTUH
U METOHBI
00paboTkn
nndopmanu
u B o0nacTH
MPOMBILICH
HOM
IIEKTPOHHUK
" yMeeT

HCTIONIB30BAaT
b
nHpOpMaH
OHHBIE
TEXHOJIOTHH
U METOHbI
00paboTkn
uHpopmanu
u B obmactu
HPOMBIIIICH
HOM
INEKTPOHHUK
u TIOXO
yMeeT

HCTIONIB30Ba
Th
nHpOpMAaIH
OHHBIE
TEXHOJIOTHH
U METOZbI
00paboTkn
uHpopmanu
" B obmactu
MPOMBIILILIE
HHOM
INEKTPOHUK
1 HE yMeeT

BJIAJIETh: MPHEMaMH HCIIOJIb30BaHMS HH(OPMAIIMOHHBIX TEXHOJIOTHMA
U MeToJlaMi 00paboTKu HH(OpMAIK B 00J1aCTH MTPOMBILIUIEHHON

AIIEKTPOHUKHU

TpreMaMHu
HCIIOJIB30Ba
HHUS
nHpOpMaLH
OHHBIX
TEXHOJIOTUH
A METOJaMHU
00paboTku
nHpOpMaLH
u B obiactu
MIPOMBIIILICH
HOM
JJIEKTPOHHK
A BIaZeeT B
ITOJTHOM
o0beMe

preMaMHu
HCIIOJIB30Ba
HHS
nHpOpMaLH
OHHBIX
TEXHOJIOTUH
A METOJaMHU
00paboTku
nHpOpMann
U B 00lacTu
MIPOMBIIILICH
HOH
JJIEKTPOHHUK
U BIAJEET

TpreMaMu
HCII0JIB30Ba
HUS
nHpOpMAaLH
OHHBIX
TEXHOJOTUH
U METOJAaMHU
00paboTKn
nHpOpMann
u B o0iactu
MIPOMBIIIUICH
HOMU
JJIEKTPOHHUK
H II0XO
BIIazIEET

preMaMu
HCII0JIB30Ba
HHUS
nHpOpMAIH
OHHBIX
TEXHOJOTUH
U METOJAMHU
00paboTKH
uHpOpMaIH
" B 00JIacTH
MIPOMBIIILIC
HHOU
JIIEKTPOHUK
u HE
BIIaJIEET

3HATh: METOJbl MCIOJBb30BaHUS IUGPOBONH U MUKPOIPOLECCOPHON

TC6XHI/IKI/I, IIporpaMmMHOC obecrieueHne nopru TOPOCKTUPOBAHUHN

SJICKTPOHHBIX YCTPOﬁCTB pa3jIinaHOroO (I)YHKLIHOH&HBHOPO

Ha3HAYCHUA

TIK-3.2 METOIBI METOJIBI METOJIBI METOJIBI

UCIIONIb30Ba | UCIIOJB30Ba | MCIOJNB30BA | MCIOJIB30Ba
HUSI HUSI HUS HUS
muppoBod W | MUGPOBOK W | MUPPOBOH M | TUPPOBOH 1
MHUKPOIPOIIE | MHKPOIPOIE | MHUKPOIPOLE | MUKPOIPOI]
CCOpHOI1 CCOpHOI1 CCOpHOIA €CCOpHOM




TEOXHUKH,
MPOTPaMMHO
e
obecrneueHu
e pu
MPOCKTHPOB
aHUuU
JJICKTPOHHBI
X YCTpPOWCTB
Pa3IUMIHOTO
(hyHKIIMOHAT
BLHOTO
Ha3HAYCHUS
3HAET B
ITOJTHOM
o0beMe

TEOXHHUKH,
MPOTPaMMHO
e
obecreyeHu
e npu
MPOCKTHPOB
aHuu
SIIEKTPOHHBI
X YCTpOWCTB
Pa3IUIHOTO
(GbyHKIHOHAT
BHOTO
Ha3HAYECHUS
3HaeT

TEOXHMKH,
MIPOrpaMMHO
e
obecrieueHn
e pH
MIPOCKTUPOB
aHUH
JJIEKTPOHHBI
X YCTpOWCTB
Ppa3InYHOrO
(yHKIHOHAT
BHOTO
Ha3HaYCHUS
TUIOXO 3HAET

TEOXHUKH,
OpOrpaMMH
oe
obecrieueHn
e npu
MPOCKTHPOB
aHuu
JIEKTPOHH
BIX
YCTPOUCTB
Pa3IUYHOTO
¢dyHKIHOHA
JILHOTO
Ha3HAYCHUS
HE 3HaeT

YMETb: HCIOIb30BaTh OCHOBBI CTPYKTYPHI M apXUTEKTYphl HU(POBOU
U MUKPOMPOIIECCOPHON TEXHHUKH, MPUEMbI IPOrPaMMUPOBAHUS TPU

IIPOCKTUPOBAHUH JJIEKTPOHHBIX YCTPOMCTB pa3IMyHOrO
Q)YHKHI/IOH&HBHOFO Ha3Ha4YCHUA
UCIIONB30BAT | HCIIONB30BAT | MCHOJIB30BAT | HMCIIOJIB30Ba
b OCHOBHl | b OCHOBHI | b  OCHOBBI | Tb OCHOBBI
CTPYKTYPBI U | CTPYKTYPBI U | CTPYKTYPBI H | CTPYKTYpBI
ApPXHUTEKTYp | apXUTEKTyp | apXUTEKTyp | H
BI TI(ppOBOIL | BI MUPPOBOH | BI TU(PPOBOH | APXUTEKTYP

n

n

u

bl

MHKPOIIPOIIE | MHUKPOIIPOLE | MHKpompoue | IuppoBoi u
CCOpHOMU CCOpHOM CCOpHOMU MHUKPOIIPOL]
TEXHUKU, TEXHUKU, TEXHUKHU, €CCOpHOU
MIPUEMBI MIPUEMBI HpUEMBI TEXHUKH,
OpOrpaMMHUp | MPOrpaMMHpP | IPOTPaMMHUp | HPUEMBI
OBaHMSA TPH | OBAaHUS NPU | OBAaHUS IIPH | MPOrPaMMHU
MPOEKTUPOB | MPOEKTUPOB | MPOEKTUPOB | POBAHUS
aHUH aHUH aHUU npu
SJEKTPOHHBI | BJIEKTPOHHBI | AJIEKTPOHHBI | MPOEKTUPOB
X YCTPOMCTB | X YCTPOMCTB | X YCTPOMCTB | aHUH
Pa3sNUYHOIO | Pa3sIUYHOIO | Pa3IM4YHOrO | IEKTPOHH
¢ynkiponan | GyHKUHOHAN | GYHKIHOHAN | BIX
BHOTO BHOTO BHOTO YCTPOMCTB
Ha3HAUEHMs | Ha3HAUYEHHS | Ha3HAYCHHA | Pa3IU4HOTO
yMmeer B | yMeeT IUIOXO yMeeT | (PyHKIMOHA
MIOJTHOM JBHOTO
o0beme HA3HAYECHUS
HE yMeeT

BJIaACTh: MCTOJbI UCITOJIb30BaAHUA HH(prBOﬁ u MI/IKpOHpOHCCCOpHOﬁ

TC6XHI/IKI/I, IporpaMmMHOTIO obecrieueHns npru HOPOCKTHPOBAHUU

JJIEKTPOHHBIX YCTPOMCTB pa3IuYHOrO (GYHKIIMOHAJILHOTO

Ha3Ha4YCHUA
METOJIbI METO/IbI METO/IbI METO/IbI
WCTIONB30Ba | MCIOJB30BAa | MCIONB30BA | HMCIOJIB30Ba
HUS HUS HUS HUS
mudpoBoit u | mudpoBoil u | mudpoBoil u | LHUPpPOBOK U
MHUKpPOIPOIIE | MUKPOIPOLIE | MUKPOIPOLE | MUKPOIPOILL
CCOpHOM CCOpHOM CCOpHOM €CCOpHOM
TEOXHUKH, TEOXHUKH, TeOXHUKU, TeOXHUKH,
MPOrpaMMHO | MPOTPaMMHO | TIPOTPAMMHO | TIPOTpaMMH
ro ro ro oro
obecrieueHnn | obecredeHn | obecriedeHn | obecrieueHH
o npu | s npu | s npu | s npu
MIPOEKTHPOB | MPOEKTHUPOB | TMPOEKTHUPOB | MPOCKTHPOB
aHUH aHUH aHuU aHUH
ANIEKTPOHHBI | JEKTPOHHBI | BJEKTPOHHBI | AIEKTPOHH
X YCTPOMCTB | X YCTPOMHCTB | X YCTPOHCTB | BIX
Pa3NAYHOTO | PAa3IMYHOIO | PasIMYHOTO | YCTPOWCTB




dynkmonan | QyHKIMOHAN | GYHKIIMOHAT | Pa3IMIHOTO
BHOTO BHOTO BHOTO ¢dbyHKIIMOHA
HAa3HAYCHUs | Ha3HAYCHHs | HA3HAYCHHS | JILHOTO
BIagceT B | BIAJCET II0XO0 Ha3HAYCHHUS
MOJTHOM BIageeT HE BIajeer
obbeme

3HaTh: METO/bl aHAJIM3a U pacyera 3JEKTP
JICHHOW DJIEKTPOHUKH

00J1aCTH IPOMBIIII

OHHBIX y3JIOB U CXEM B

METOBI METObI METOJIbI METObI
aHajgu3a W | aHaIM3a M | aHaJgu3a M | ajanM3a o
pacuera pacuera pacuera pacuera
ANIEKTPOHHBI | ANMEKTPOHHBI | 3JEKTPOHHBI | 3JEKTPOHH
X Y3I0B M | X Y3JIOB M | X VY3JI0B H | BIX Y3JIOB H
CcXeM B | cxem B | cxeMm B | CXeM B
obnactu obnactu obactu obnactu
MPOMBIIUICH | MPOMBIIUICH | HPOMBIILICH | HPOMBIIILIC
HOH HOH HOH HHOM
JJNIEKTPOHUK | JJIEKTPOHUK | DIEKTPOHHUK | DICKTPOHHK
M 3HAaeT B | U 3HaeT u [IJIOXO | M HE 3HAeT
[IOJTHOM 3HAET
o0BeMe

YMCTBZ HCIIOJIb30BaTh MCTOJbI aHAJIW3a W pacdCTa ISJICKTPOHHBIX

y3J'IOB U CXEM B O6J'IaCTI/I HpOMBIHIHCHHOﬁ QJICKTPOHHUKH
HCIIONB30BaT | MCIOJL30BAT | MCIOIL30BaT | MCIIOJIL30Ba

b METOAbI
aHajJms3a n

b METOAbI
aHajJu3a n

b METOABI
aHaJu3a n

Th MCTOAbI
aHajjsa "

pacdera pacueta pacdera pacdera
AJICKTPOHHBI | 3JICKTPOHHBI | JJICKTPOHHBI | JJIEKTPOHH

[K-4 TK-4.2 X VY3JIOB W | X Y3J0B H | X Y3IOB U | BIX Y3JIOB H
CcXeM B | CXeM B | cXeM B | cXeM B
obnactu obnactu obmacTu obmacTu
MPOMBIILICH | MPOMBIIUICH | TMPOMBINUICH | MPOMBIIILIC
HOM HOM HOM HHOM
SJIEKTPOHHUK | 3JCKTPOHUK | DJICKTPOHHMK | BJICKTPOHHUK
U yMeeT B | M yMeeT " IUIOXO | M HE yMeeT
ITOJTHOM ymeeT
o0BeMe

BJIaACTh: METOJaMH aHaJIn3a U

pacdera 3JIEKTPOHHBIX Y3JIOB U CXEM
B 00J1aCTH IPOMBIIIJIEHHON JIEKTPOHUKHI

METOIaMU METOIaMU METOAAMH METOLAMH
agagu3a M | aHaNIM3a M | aHajgu3a M | aHanM3a o
pacuera pacuera pacdeta pacdera
AJIEKTPOHHBI | 3JICKTPOHHBI | DJICKTPOHHBI | JJIEKTPOHH
X VY3JIOB W | X Y3J0B H | X Y3IOB U | BIX Y3JIOB H
CcXeM B | cXeM B | cXeM B | cXeM B
obnactu obnactu obacTu obOacTu
MPOMBIILICH | MPOMBIIUICH | MPOMBIIUICH | MPOMBIIILIC
HOH HOH HOM HHOM
JJEKTPOHUK | BJCKTPOHHUK | DIIEKTPOHHK | 3JIEKTPOHUK
M BJIAJCET B | U BIAJIEET " [JIOXO | U HE
[IOJIHOM BJIAJIEET BJIAZIEET
o0BeEME

OreHKa «OTJIMYHO)» BBICTABIISACTCS 32 BBITIOJHEHUE 3A0AHUU NPAKMUYECKUX U
J1aOOPAMOPHLIX 3aHAMUL 8 cemecmpe; 21YO60Koe NOHUMAHUe OCHO8 NPOEeKMUPOBAHUSL
MUKDOKOHMPONIEPHBIX YCMPOUCME, NOJIHble U COO0epiHcameibHble Omeemvl Ha
80NPOCHL bunema (meopemudeckoe U Npakmuieckoe 3a0anue);

O1eHKa «XOPOIIO» BBICTABISETCS 3a BBHIMIOJHCHHWE 32 BBIMIOJHEHUE 3a0aHUll
NOHUMAHUE OCHO8

NpaKmu4eckux u J1abopamopuelx pabom 6 cemecmpe,



NPOEKMUPOBAHUS MUKPOKOHMPOJLIEPHBIX YCMPOUCE, OMBembl Ha 0NPOCHL OUIema

(meopemuueckoe u npakmuieckoe 3a0anue),
OrneHKa «yI0BJIE€TBOPUTEIbHO» BBICTABIISACTCS 32 BBINIOJHEHUE 3a0aHUll

NpaKmu4eckux u JaabopamopHulx pabom 8

cemecmpe,

npasusibHsvle oneenibl Ha 60NpPOCHI ounema Ha dK3amene.

npu6ﬂu3um€ﬂbel€

OHGHKa «HEYAOBJECTBOPUTEJIbHO>» BBICTABJICTCA 3a ci1aboe W HEIOJHOE

BBITIOJIHEHHUE 3a0aHUll NPAKMUYeCKUx U 1a60pamopHuix pabom 8 cemecmpe.

3. IlepevyeHb O1IEHOYHBIX CPEICTB
Kpatkas xapakTepucTrika OIEHOYHBIX CPEJICTB, UCIIOIB3YEMBIX MPH TEKYIIEM

KOHTpPOJIC YCIICBACMOCTH H HpOMG)KYTO‘IHOfI aTTeCTalnn 06yqa}omer0051 I10
ITUCHUILINHE:
HanmenoBanue
Onucanue OLEHOYHOTO
OLICHOYHOI'O KpaTkas xapakTepucTHKa OLIEHOYHOTI'O CPE/ICTBA cpencTBa
CpelcTBa p
Cucrema cTaHIapTU3UPOBAHHBIX 3aJaHUM, IO3BOJIIOIAS
KomruiekT TecToBbIX
Tecr (Tecr) aBTOMAaTU3UPOBATH NPOLEAYPY U3MEPEHUS YPOBHS saxaHuii
3HaHUM U yMeHHH 00yuaromerocs
CpencTBO OLIEHKM YMEHUSI NPUMEHSATH IOJIyYE€HHBIE
TEOPETUYECKUE 3HAHMS B IIPAKTUYECKONW CHUTyaluH.
[IpakTHueckoe Kommiekr 3ana4d n

3ananue (I13)

3ajiaHre HAIPaBJICHO HA OLICHWBAHUE KOMIIETCHIIMH 10
JUCLMIUIMHE, COJEPKUT UYETKYKH) MHCTPYKLHIO II0
BBITIOJHEHUIO WY aJITOPUTM JAECHCTBUM.

3aJIaHUN

Otuer no
nabopaTtopHoOi
pabote (OJIP)

Brimonnenne  maGopaTtopHod  paboThl, 00paboTKa
pe3yabTaTOB HCHBITAHWNA, M3MEPEHUH, SKCIEPUMEHTA.
Odopmrnenue oTyeTa, 3amuTa pe3yJIbTaToB
nabopaTOpHOIl pabOTHI O OTYETY.

[lepeuens 3ananuii u
BOIPOCOB ISl
3aIUThI
nabopaTtopHoOi
paloThI, epeyeHb
TpeOOBaHMIl K OTYETY

Kypcosoit
npoekT (KIT),

KoHeuHbIl POAYKT, MOTy4aeMbIil B pe3ysbTaTe MIaHu-
poBaHMSI M BBIIOJHEHUS KOMIUIEKCA YUYEOHBIX H
UCCIIEI0BATENbCKUX  3amaHui. [lo3Bomser oneHUTH
YMEHHUS oOyuaromuxcst CaMOCTOSITENIbHO
KOHCTPYMPOBaTb CBOM 3HAHUS B IIPOLECCE PELICHMS
MPaKTUYECKUX 3a7ad M MpoOJieM, OPUEHTHPOBATHCS B
UH(POPMALIMOHHOM IIPOCTPAHCTBE u YPOBEHB
c(OpMUPOBAHHOCTH AHAIUTUYECKUX, UCCIEen0-
BaTEJIbCKUX HABBIKOB, HABBIKOB IPAKTUYECKOTO U TBOP-
YEeCKOT0 MBIIIIEHUSI. MOXKET BBIOJIHATHCS B UHAUBUIY-
JIbHOM MOPSAKE WM IPYNIOH 00yJaromuxcst

Tembl MPOEKTOB

4.

IHepeuyenn

KOHTPOJIbHBIX 3aJaHuM HJIN

HHBbIC

MaTepHUaJbl,

HeoOXoaMMbIe ISl OLEHKU 3HAHWI, YMEHHIl M HABBIKOB, XapaKTepPHU3YHOIINX
JTanbl POPMUPOBAHUA KOMIIETEHIMI B IIpoIecce 0CBOEHNS JUCHUILTHHBI
CEMECTP 5
IIpumepwt 3a0anus
Jas Tekymero kourpoas TKI1:




[Iposepsiemas komnerenuus: [1K-3.1, I1K-3.2, T1IK-4.2
BapuaHTsl mpakTHYECKUX 3aaHUN.

1.Hapucyiite cxeMHble 0O0O3HAUEHUS U COCTaBbTE TAOIMIBI HCTUHHOCTU
nornyeckux ’mementos U-HE, NJIN.

2.Hapucyiite = cxeMy i  HUCCIEIOBaHUS  JIOTMUECKOIO  3JIEMEHTa
Uckmrouarommee NJIN.

3.Iloctporite Ha sorumdeckux syementax W-HE cxemy i peanmsanuun
JIOTUYECKOU (QYHKITUU

F(X1,X2,X3)=(X1&X2)V( X2V X1&X3)

4. Hapucyiite cxemy 3-X pa3psAro aCHHXpOHHOro cueturka Ha |K-tpurrepax.

BapuanTtsl TeCTOB.

1. ITpu mogave Ha BXOoABI RS-Tpurrepa

S —/1S T —Q
S=0, R=1

Tpurrep ycraHOBUTCSA B

+ COCTOSIHHE JIOTUYECKOM 1;
cocTosiHUE Joruyeckoro 0;
oOpaTHOE COCTOSTHUE;
COCTOSIHME HE U3MECHUTCS;
HEOMpPEETICHHOE COCTOSIHUE.

2. [1pu nonoxurensHoM ¢ponte curHana C tpurrep:

YCTAHOBJISIETCSI B COCTOSTHUE
- B CcOCTOsIHME 1;
- B cocTosiHue 0;
- COCTOSIHHE HE MEHSETCS;

+ B 06paTHOC COCTOSAHUCE.

3. CurHan oTpuUaTeabHON NOJASIPHOCTH — 3TO:



- CWTHAJ, AaKTUBHBIA YyPOBEHb KOTOPOTO OMPENCISIETCS OTPHUIATEIHHBIM
dbpoHTOM.

- CHWTHaJ, AaKTUBHBIA YPOBEHb KOTOPOTO OIPEASISICTCS TOJOKUTEIBHBIM
dbpoHTOM;

+ CHUTHAJI, aKTUBHBINA YPOBEHB KOTOPOTO MPEICTABIISACT JJorndeckuii 0.

st Tekymero kourpoiasa TK2:
[Tposepsiemast kommerennus: [1K-3.1, T1K-3.2, T1K-4.2.

BapuaHThl npakTHYECKUX 3aIaHUMN.

1.ITosicauTe Ha3HAYCHUE W OCHOBHBIC (DYHKIMH IMOACUCTEM YIPABJISIONIUX U
KOHTPOJIbHO-U3MEPUTEIBHBIX CUCTEM, YITPABISIEMBIX MUKPOKOHTPOJIIIEPOM.

2IlpuBemuTe  TpWMEpHl  TPOTPAMMHPOBAHUS  JIOTUYECKHX  KOMaH]I
MUKpOKOHTpoJuiepa Atmega8535, dhparMeHTsI TporpamMm Ha si3bIKe acceMOJepa.

3.IlpuBenure  mpumMep  NPOrPaAMMHUPOBAHMS ~ KOMAaHIbl  IEPEXOJI0B
MUKpOKOHTposuiepa Atmega8535, mpu BeimosHeHnu ycnoBus (R16)=0: nepeiitu Ha
METKY ZEr0, MHa4€e BBIMOJIHAETCS CIeAYIOIas KOMaH a.

BapI/IaHTLI TCCTOB.

1.BBenute HayadbHBIN aJipec YNpaBJSIIONIEH MPOrpaMMbl MUKPOKOHTpOJIIEpA
Atmega8535:

+0x0000;
- 0x0001;
- OXFFFF.

2. Onpenenute ABOWYHBIA KOJ ACCATUYHOTO unciia 32.

- 00100111,
+00100000;
- 00011011.

JlaGopaTopHbie padoThlI.
JlaGopaTopnasi padora 1. 3HaKOMCTBO CO Cpe/loM MPOrPaMMHUPOBAHUS U OTKJIAJIKU
AVR STUDIO mukpokoutpomiep AVR.

[lenbto mabopaTopHOl paOOTHI  SBJISIETCS O3HAKOMJIEHHWE C ammapaTHbIMU
CpeacTBaMu MUKPOIIPOIIECCOPHBIX CUCTEM Ha 0aze COBPEMEHHBIX
MUKPOKOHTPOJUIEPOB, MPOTPAMMHBIMH CPEICTBAMU TPOCKTUPOBAHUA W OTIAJIKU
YIOPaBISIONIMX TPOTpaMM Ha sI3pIKax mMporpamMmupoBanusi accemoOnepa u CU.
MUKpPOKOHTPOJUIEPHBIE CUCTEMBI U3YHAOTCSl HA PUMeEpe MHUKPOKOHTposiepoB AVR
dupmer «Atmel» Atmega8535 B mHTErpMpOBaHHOW OTIATOYHOU cpele pa3padOTKu
nporpamm AVR Studio.

Otyet mo 1abopaTopHOM pabOTe JOJKEH COMIEPKATh:



- 11eTTb PabOTHI;

- TIOJIHBIA TEKCT MPOTPaMMBI Ha SI3bIKE acceMOIIepa ¢ MOSICHEHUSMU;

- OTIFICAaHHE ATAMOB OTIAJKU IPOTPAMMBI B CpeJie pa3pabOTKH MPOTrpamMm
AVR-Studio;

- CXeMY aJITOpUTMa PEIICHHS IOCTABICHHON 3314y B €€ KPaTKOE OMICAHHE;
- OTIFICAaHWE METOJIUKH U PE3yJIbTaThl IPOBEPKHU MPABIILHOCTH
(YHKIITMOHUPOBAHUS TTPOTPAMMBI (B KaKOU MOCIIE0BATEILHOCTH TI0IaBAJIHCh
BXOJIHBIC CUTHAJIBI, YTO BU3YAJIBHO HAOIIOAAIOCH TIPH 3TOM U T.I1.);

- BBIBOJIBI 10 padoTe.

s Tekymero kourpoas TK3:
[TpoBepsemas komnerenius: [1K-3.1, T1IK-3.2, [1K-4.2.

BapuaHTsl IpakTUUECKUX 3aJaHUM.

l.IloscHuTe Ha3HaYeHUWE M OCHOBHbIE (QPYHKUMU TalMEpHBIX MOAYJEH
MUKpoKoHTpoJuiepa Atmega8535. [TpuBeaute mpuMepsl.

2.IlpuBenute mpuMep HACTPOMKM Ha BBOJA YETHBIX paspsaoB mopta PTA
MUKpPOKOHTpoJuiepa Atmega8535 Ha si3b1ke acceMOepa.

3.IlpuBeante nmpumep HACTPOWKHM Ha BBIBOJA MIAAIIETO U CTapIIEro pa3psioB
nopta PTD muxpokontposepa Atmega8535 Ha sa3bike accemoOiiepa.

Bapuantsl TecToB.

1.BBeauTte pa3psgHOCTh TaiiMepa T2 TailMepHOTo MOIYJsl MUKPOKOHTpOJLIEpa
Atmega8535:

+16;

- 8,

-HCT IIPABUJIBHOI'O OTBCTA.

2. BBenute paszpsaHOCTh opTa BBoa-BeiBoga PTC MukpokoHTposuiepa
Atmega8535:

- 12;

+ 8:

-16.

JlaGopaTopHbie padoThI.

JlaGopaTopnasi paGora 2. IIporpammupoBaHue TIOPTOB  BBOJA/BBIBOJIA
MUKpOKOHTpoJuiepa Atmega8535.

JlaGopaTtopnass paGora 3. IludpoBbie cucCTeMBI Ha MHUKPOKOHTPOJUIEpPE
Atmega8535. IlporpamMupoBanue U UccieAoBaHuEe cTekoBou mamsatu Atmega8535.
Peanuzanusa noamporpaMm porpaMMHON 3aAEPKKH.

JlaGopaTopHnasi padora 4. [{udpossie cucrembl Ha MUKpOKOHTposUTepe Atmega8535.
Taitmepnbie Moayau. OTCUET BpPEMEHHBIX HHTEPBAJIOB.

Lenpro nabopaTopHOi pabOThl  ABISETCS O3HAKOMJIEHHE C amnmnapaTHbIMU
CpelICTBAMHU MHUKPOIPOLIECCOPHBIX CUCTEM Ha 0aze COBPEMEHHBIX



MUKPOKOHTPOJIJIEPOB, NPOTPAMMHBIMHA CPEACTBAMU TPOSKTHPOBAHUS U OTJIAJKH
YIOPaBISIONIMX TPOTpaMM Ha s3pIKax MporpamMmupoBaHusi accemoOsepa u CU.
MWuUKpOKOHTPOJUIEPHBIE CUCTEMBI H3YYAIOTCSl Ha MPUMEpPEe MHKPOKOHTpoiepoB AVR
bupmber «Atmel» Atmega8535 B MHTEIpUPOBAHHOM OTIAJOYHON cpeie pa3padOTKU
nporpamm AVR Studio.

OTdet o 1abopaTopHOI paboTe TOJDKEH COACPKATh:

- 11eJ1b pa0bOTHI;

- TIOJTHBINA TEKCT MPOTPAMMBI Ha SI3bIKE acceMOsiepa ¢ OSICHEHUSIMU;

- OMMCaHUE ATATOB OTJIAJKH IPOTPAMMBI B Cpefie pa3padOTKU IMPorpaMm

AVR Studio;

- CXEMY aJITOPUTMA PEIICHUSI TTOCTABIICHHOM 3a/]a4M U €€ KPaTKOe OMHCaHUE;

- OITMCaHNEe METOIUKH U PE3yIbTaThl MPOBEPKU MPABUILHOCTH

(GYHKIIMOHUPOBAHUS TIPOTPAMMBI (B KaKOH IMOCIEIOBATEILHOCTH TI0/IaBAJTUCh

BXOJIHbIE CUTHAJIBI, YTO BU3yaJIbHO HAOJIIOAAJIOCH TIPU STOM U T.IL.);

- BBIBOJIBI 110 paboTe.

CEMECTP 6

Ipumepwt 3a0anus
Has texkymero koutposas TK1, TK2, TK3
[TpoBepsemas komnerenius: 11K-3.1, T1IK-3.2, [1K-4.2.

BapuaHTbl npakTHYeCKUX 3a1aHUMN.

Pa3zpaboTaTh renepaTop MpsIMOYTOJBHBIX UMITYJIbCOB Ha MHUKPOKOHTPOJIIEPE
Atmega8535. Yacrtora umnyiabcoB f,,, Ha BbIXOjE reHepaTtopa B 5 reprax 3amactcs
NEPEKITIOUaTeSIME U B JIBOUYHO-ACCITHUYHOM KOJAE€ OTOOpakaeTcsl Ha HudpoBoM
uHankatope. JlnmurensHocth mmmynbca 300mc, 30Mc cooTBercTBeHHO. KHOmKa
ITYCK 3amyckaer reneparop. Knonka CTOII — Beikmrouaer. Hapucosats cxemy
YCTPOMCTBA, pa3paboTaTh MPOTpaMMy Ha SI3bIKE acceMOsiepa.

KypcosBoii npoexkr.

Tema. Pa3pabotka  mukpomporieccopHoro  ycrpoiictea Ha  RISC-
MHUKPOKOHTPOJIIIEPE.

[{enb BBIMOJHEHHS] KyPCOBOTO MPOEKTA:

— TPUBUTHE HABBIKOB CAMOCTOSITEIBHOW pabOThl mpu Tombope U
WCMOJIb30BAaHUA HAY4YHOM, TEXHUYECKOM, CIPABOYHOM JIUTEPATYPBI, OTPACIEBBIX
TEXHUYECKUX CTaHIapTOB;

— U3Y4YEHUE HOMEHKJIaTyphl u Ha3HAYCHUS YHUBEPCATbHBIX
MUKPOKOHTPOJUIEPOB Pa3IUUYHBIX CEMENCTB (POU3BOAUTENIEH);

— 3aKperyieHue HaBBIKOB MOCTPOCHUS IU(MPOBBIX CHUCTEM C NPUMEHEHHEM
COBPEMEHHBIX MUKPOKOHTPOJJIEPOB;

— OCBOEHHE IMPUEMOB ONTUMAJILHOTO BbIOOpa M pacnpeaesneHus (QyHKIul
MEXIy armapaTHbIMHU U MPOTPAMMHBIMU CPEJICTBAMH pa3padaThIBAEMOUN CUCTEMBI;



— MPAKTUYECKOE TMPHUIOKEHUE HU3YYaEMbIX METOJOB K IPOECKTUPOBAHHIO
MHUKPOTIPOIIECCOPHBIX YCTPOUCTB Ha 0a3e yHHMBepcaldbHbIX 8-paspsaHbix RISC
MUKPOKOHTPOJIJIEPOB;

— TpopaboTKa BOIMPOCOB HCIOJIb30BAHMS B pa3paldaThIBAEMbIX YCTPOMCTBAX
TaKUX JJIEKTPOHHBIX KOMIIOHEHTOB, KaK aHaJIOroBO-IIM(POBBIE MpeoOpa3zoBaTEIH
(ALIIT), mudpoBbie UHAMKATOPHI, KIIABUATYPHI;

— 3aKperUIeHUE HaBBIKOB MPOTrpaMMHUpOBaHUsl Ha s3bike accemOnepa wiu CU
JUTSL 33JaHHOTO MUKPOKOHTPOJLIEPA.

KypcoBoli MpoeKT BBINOJIHAETCS B COOTBETCTBUM C MPOIPAMMOMN AUCIUIIIINHBI
«Hudposas u muxpomnpoueccopHas texuuka». Ero oobem onpenensercst 60 gacamu
CaMOCTOSTENIbHOM paboThl cTyaeHTa. JucimmmmHa «[{udpoBas u MukponponeccopHas
TEXHUKa» OTHOCHUTCS K 00111€00pa30BaTeIbHON MporpaMMe MoAroTOBKM OAKaIaBpOB I10
npodutio "TIpombliliieHHAS STEKTPOHUKAY.

3aaHus HA KYPCOBOM NMPOEKT

1.Pa3zpaboTarts, OMucaTh GyHKIHOHATBHYIO, AIIEMEHTHYIO 0azy,
MPUHITUITHATBHYIO 2JIEKTPUYECKYIO CXEMBI YCTPOMCTBA.

2.Pa3pabortate anroput™m (PyHKIIMOHMPOBAHUSA YCTPOWCTBA, OJIOK-CXEMYy H
nporpamMmy Ha si3bike accembiiepa win C mukpokoHtposuiepa RISC-apxutektypsl.
Omnucate Tporecc OTIAAKU YMPAaBIAIONICH MPOrpaMMbl B MHTETPUPOBAHHOMN Cpele
pa3pabOTKH.

3.0dopmuTth paboty B Buje [losicCHUTENIbHOM 3aITUCKHU.

[Ipumepsl TeM 3a1aHUI HA KYPCOBOE ITPOEKTUPOBAHHUE.

- Pa3paboTath reHepaTtop MpsSMOYTOJIBHBIX WMITYIbCOB. YacToTa MMITYJIbCOB
f.ux HA BBIXOJIE TeHepaTopa B repuax 1, 10 3agaeTcs MepeKIrovaTesIiMyd U B IBOUIHO-
JNECATUYHOM KOJie¢  OoToOpakaeTcs Ha HUPPOBOM HHAMKATOpe. JIUTETBHOCTH
umnyibca 500mc, 50mc coorBercTBeHHO. KHomka ITYCK 3amyckaer reneparop.
Knonka CTOII — BbIKIIIOYAET.

- Pa3zpaborarh ycTpoiCTBO M3MEpPEHUSI BPEMEHHOTO MHTEpPBAJIa MEXKIY JABYMsI
COOBITHSIMU (BKJIFOUUTH KOHBEHED, poToaaTunk). BriBecTu Ha 1udpoBO HHIUKATOP
YHUCIIO JETAJIEH, TPOLIEAIINX YEPE3 KOHBEHEDP 3a BpeMs €ro BKIOUeHUS. POTogaTInK
dbopMHpyeT ONUHOYHBIA HUMIYJILC B BHUJE JIOTHUECKOTO HYJS TMPHU MPOXOXKICHUU
JIETaJIY 110 KOHBEUEPY.

- Pa3paboTaTh yCTpPOWCTBO I BBITOJIHCHHS OIPOCAa CHUTHAJIA Ha BXOJIE C
uHTepBajioM 90 Mmc, mocie TPUALIATOrO OOHAPYKEHHUSI CUTHAJA «JIOTHYECKOTO HYJIS
oToOpa3uTh Ha U(PPOBOM MHAUKATOpPE UHGOPMAIIUIO KOJIMYECTBA OMPOca CUTHAJIA U
BBIJIaTh 3BYKOBOUM CHTHAJ M BKJIFOYHTH 3€JICHBIN cBeTOMOA. Onpoc HaYMHACTCS MpHU
Haxxatuu kHonok [TYCK u HYJIb.

- Pa3paboTtarh ycTpoiCTBO 7151 ©3MepeHus TeMiiepaTypbl. CpaBHUTH TEKYIIIECe
3HaUCHHUE TeMIepaTypsl TTeK co cTaHgapTHbIM 3HaueHueM T. OToOpa3uTh ee
3HAUCHWE HA CEMHCETMEHTHOM WHIMKATOpPE W BOCBMUPA3PSIHOW JIMHEHKE
CBETOJMOJIOB CO CIEAYIOIIEH JJOTUKOW padOTHI:

— CBETHUTCS TIEPBBIN U CEILMOM pa3psijibl, €CJIA KOJIbI PABHBL;

— CBETUTHCA HYJIEBOU U mecToil pa3psansl, ecau T2<Ttek-T<TI;



— CBETUTHCA TPETUH U IAThINA pa3psaasl, ecnu T2<T-Trtek<Tl;

— CBETUTHCSI BTOPOU U TPEeTUH paspsiasl, eciu Ttek-T>Tl;

— CBETUTHCS YETBEPTHIN pa3psia, eciu T-Trex>T1.

Pa3zpabatsiBaeMoe MukpokoHTpoJuiepHoe yctpoiictBo (MKY) mnpencrasnser
co0oit  1MGpPOBYIO CHUCTEMY YyIpaBieHHUS, BKIOYaeT B ce€0f COBOKYIMHOCTb
anmapataeix (Hard Ware) u nporpammusix cpeactB (Soft Ware). AnmapatHbie
cpelcTBa 00ecreynBaoT MaKCHUMAaJIbHYIO IPOU3BOJAUTEIILHOCTh WIH
OBICTPOJICHCTBHE, a MPOrPAMMHBIE CPEACTBA — PACUIMPEHHE Kpyra 3a7ay, peraeMbIX
naHHoM cuctemoil. Kak mnpaBuio, peanuzanusi BBIUKCIECHUN NPOrPAMMHBIMH
CpencTBaMH  SBISIETCS MeHee ObIcTpoaeiicTByromieit. [lostomy B mporecce
INPOCKTUPOBAHMUSI  MHUKPOIIPOLIECCOPHBIX ~ YCTPOMCTB, B  LEJIOM  HEOOXOAMMO
ONPENEIUTh ONTUMAJIbHBIE COOTHOLICHHUS W pacnpeneiacHue QyHKUAA MExXIy
amnmnapaTHbIMU M MPOTPAMMHBIMU CPEJICTBAMHU C ILEJbI0 TOJYYEHHUs] 3aJaHHBIX
XapakTepucTuk  cucrembl. Ilpy  3TOM B mpolecce  MPOEKTUPOBAHUS
MIPOU3BOIUTEIILHOCTh CUCTEMBI, 00BbEM MaMsTH, TabapuThl, OTpedsieMast YHEPTUs
BBICTYITAIOT B  KaueCcTBE KPUTEPUEB  BBHIOOpa  KOHKPETHOM  CTPYKTYpHI
paspabateiBacmoro MKYVY. O6o0maromum kputepuem Bbibopa ctpyktypsl MKY mipu
pELIEHNH KOHKPETHOM 3aJauM, KaK MpPaBUJIO, SIBIIAETCS CTOUMOCTHBIA KPUTEPUU,
COYETaIoINN B ceOe BCE MEePeUnCICHUs BbILIE.

KypcoBoe mpoekTMpoBaHHE JOJKHO  BKIKOYATh  CIEAYIOIIME  ATallbl
MPOCKTUPOBAHMUS:

1. Uzyuenne Teopetnueckoro matepuaina RISC-konTposnnepos;

2. OGocHOBaHME BBIOOpA MOAYJIEH B COCTaBE 3aIaHHOTO MHKPOKOHTpPOJLIEPA,
HEOOXOIUMBIX JJISI KOHKPETHOT'O MPUMEHEHUS,;

3.Pa3paboTka CTPYKTYpPBI " ajaropuTMa (YHKIITMOHUPOBAHUS
pa3pabatsiBaemoro MKYVY;

4. Pa3paboTka, mocTpoeHue u onucaHue GyHKIMoHaIbHOU cxemMbl MKV

5.000cHOBaHUE BHIOOpPA M CXEMOTEXHUYECKOTO PEIICHUsS amnmapaTHON YacTH
MKY;

6.0mnucanue >eMeHTHOM 0a3bl U UCTIOJIB3YEMBIX MUKPOCXEM;

7. Pacuer 351eKTpruyecKoro conpsipkeHus anemMeHToB MKY;

8. Pa3paboTka u onucanue CTpyKTypbl mporpammHoro odecredenuss MKV, ero
peanu3aius Ha si3bike accemoiepa wim C 1715 3aJaHHOTO MUKPOKOHTPOJLIEPA;

9.0tnaaku  pa3paboTaHHOM mporpamMmbl Ha  sI3bIke accemOiiepa B
WHTETPUPOBAHHOM cpejie pa3paboTKHu.

JlJIs IpoMe:KyTOYHOM aTTecTauuu (3K3aMeH) BONPOCHI:
5 cemecTp

1. CewmeiicTBa OJJHOKPUCTAILHBIX MUKPOKOHTpOJIIepoB. Knaccudukanms.

Crpykrypa. XapakrepucTukd.  OCHOBHBIE HalPABJICHUS IPUMEHEHHS.
2. CTpykTypa MHUKpONPOIECCOPHbIX cucTteM. (OCOOEHHOCTH  MOCTPOEHUS
YIPaBIAIOMINX, KOHTPOJIbHO-U3MEPUTENBHBIX YCTPOUCTB Ha

MUKPOKOHTpPOJUIEPaX.



3. ApXHUTEKTypa MUKPOIPOLECCOPHBIX cucteM. ['apBapackas. [Ipuncronckas.

RISC, CISC- apxurektypbl. OcOOEHHOCTH, TPEUMYIIECTBA.

Hudposas cxemoTexHUKA.

Hemmudparopsl, mudpaTopsl.

udporsie ycTpoiicTBa ¢ 00paTHOM CBS3bIO.

CrtpykTypa Mukporpoiieccopa. OCHOBHbIEC XapaKTEPUCTUKH, PYHKIUH.

Ha3naueHne OCHOBHBIX y3JI0B.

8. ApxuTexTypa HEeHTPabHOTO MpOoIleccopa MUKPOKOHTpOILIepa
RISC- apxurektypbl. OcoOOEHHOCTH.

9. Peructp cuerunka anpeca. Hasnauenume. IlpuBectn mpumep Ha U3MEHEHHE
perucTpa BO BpeMsl BHITIOJHEHUS] IPOTPAMMBI.

10.CratycHhsrit peructp SREG. Haznauenue. ¥Ycranoska, copoc daxxkoB MC
Atmega8535.

11.TTpoueccopnoe aapo AVR-kouTposuiepa Atmega8535.

12.Cucrema TakTUpPOBaHUSI MUKPOKOHTposuiepa. VICTOYHUKY MUTAHUS.

13.CrexoBas namsath. [Ipuniun paboThl cTeka. YKa3zarenb CTeka.

14 .Tloncucrema mamsitu. OpraHu3aiys NamMsiTH MUKPOKOHTPOJIIEPOB.

15. Cuctema koMaHJ MUKpOKOHTposiepa Ocobennoctu. [lapamerpsl KoMaH.

16.ITpumeHeHne JOruuecKkux KoMaHa MUKpoKoHTpoiiepa AVR-KoHTpoJiepa
Atmega8535 .

17.ITpeprbiBanus. MackupoBanue npepbiBanuii. Pacno3snaBanue u o0padboTka
IIPEPBIBAaHUM.

18.06paboTka BHEITHUX MPEPHIBAHUN.

19.Pacnio3naBanue u 00paboTKa mpephIBaHUS [0 MIEPENOTHEHUIO TaiiMepa
MUKpokoHTpoJuiepa AVR-korTposutepa Atmega8535 .

20. Opranu3zaniyst BEeTBJICHHI B IPOrpaMMe, KOMaH bl TIepeaadn yrpaBICHHs
MuKpokoHTpoJuiepa AVR-kontposutepa Atmega8535.

21. Opranuzanus noanporpamMm. Koman el oOpaiienus K oarnporpaMmmMam.

22.Opranu3zaius BBO/1a/BbIBOJIa B MUKpOKOHTpoJuiepe AVR-koHTposiepa
Atmega8535. [TporpammupoBaHue MMOPTOB BBO1a/BHIBO/IA.

23. CtpyKTypa, Ha3HAYCHHE TAUMEPHOTO MOJIYJIs MHUKPOKOHTpOJLIEpa
Atmega8535.

24 . Pexxumbl paboTel TaliMepHoro Moayis 10 u T2 MukpokoHTpouiepa
Atmega8535.

25. CtoposxeBoii Taiimep.

26.BcrnoMoraTenpHbIe anmapaTHbie CpecTBa MUKPOKOHTpoiepa Atmega8535.

27. IlporpammupoBanue Ha si3blke accemOiiepa. OcCOOEHHOCTH.  ODTallbl
pa3paboTKy W OTIAJKH MPOrpaMM Ha SI3bIKE acceMOiepa MHUKPOKOHTpPOJUIEpa
Atmega8535.

28. CiocoObl TOAKITIOYEHHE CBETOIMOJIOB K MHKPOKOHTpoyuiepy. HapwcoBath
CXEMBbI, IPUBECTH MPUMEPHI MPOTPaMMHUPOBAHUS Ha sI3bIKe acceMouiepa.

29. CriocoObl MOAKIIOYEHHE JIBOMYHOTO KII0Ya, KHOIOK, MepeKioyaTeNed K
MUKPOKOHTPOJLIEPY. Hapucosatb CXEMBI, MIPUBECTU IPUMEPHI
IpOrpaMMHUPOBAHUS Ha sI3bIKE accemOIepa.

No ok



6 cemectp.

1.

~

Ynpasnenue B uPpoBbix cucremax. [IporpammupoBanue Ha s3bike CU.
Oco0eHHocTH. DTalibl pa3padOTKU U OTIAJKU Iporpamm Ha sizbike CU
MHUKpPOKOHTpoJIIepa Atmega8535.

CriocoObl MOAKITIOYEHU S, YIIPaBICHUE CBETOANOIaMU Ha MUKPOKOHTPOJLIEPE.
HapucoBaTh cXxembl, NPUBECTH MPUMEPHI TMPOTPAMMHUPOBAHUSA HaA S3bIKE
accembuiepa u CH.

CriocoObl MOAKITIOUEHUsI K MUKPOKOHTposuiepy Atmega8535 ycTpolicTB BBOIa
JTAHHBIX (JBOMYHOTO KIJIIOYa, KHOIOK, MepekimouaTeneii). HapucoBath cxemsl,
NPUBECTU IPUMEPHI IPOrPAMMHUPOBAHHMS Ha sI3bIKe acceMoOnepa nu CU.
CrocoObl MOAKITIOYEHHS] K MHKpPOKOHTposuiepy Atmega8535 ycrpoiicTs
BbIBOJAa (CEMHCETMEHTHOTO WHAMKAaTOpa). HapucoBaTh CXEeMbI, NPUBECTH
OTKCaHUE aNTOpUTMa MoAKIIoueHus. CTaTHUeCKHid CITOCO0 YIpaBICHHUS.
Crioco0Ost MOJIKJTFOUEHUS CEMHCETMEHTHOTO UHIUKATOPA K
MUKpPOKOHTpoJuiepy. HapucoBaTh cxembl, MPUBECTH ONUCAHUE AaJITOPUTMA
noJiKItoueHus. J{luHamuueckuii crnocod yrnpaBieHus.

VYmpaBiaeHue B KOHTPOJIbHO-U3MEPHUTENBHBIX  HU(PPOBBIX  CHUCTEMaXx.
[Tporpammuposanue moaynsa AL mukpokonTposuiepa Atmega8535.
[TocnenoBarenpHas 00pabOTKa JaHHBIX HA MUKPOKOHTpoiepe Atmega8535.
O06paboTKa BHEIIHUX MpEephIBAaHUN HA MUKPOKOHTposuiepe Atmega8535.

Ilpumepsr mecmos 051 meKyuje2o KOHMpPOJis 3HAHUL

1. Curnan oTpuaTeabHON MOJIIPHOCTU — 3TO:

- CHUTHaJ, AaKTUBHBIA YPOBEHb KOTOPOIO OIPEIENSETCS OTPULATEIbHBIM
dpoHTOM.

- CHUTHQJ, AKTUBHBIA YPOBEHb KOTOPOIO OINPEIENSIETCS MOJOKUTEIbHBIM
dpoHTOM;

+ CUTHAJI, aKTUBHBIN YPOBEHb KOTOPOT'O IIPEACTABIISAET JJOTHUecKui 0.

2. NuBepTHpOBaHUE — 3TO:

+ W3MEHEHHUE MOJIIPHOCTH CUTHANA;
- I3MEHEHUE CPe3a CUTHAIIA;

- HET NIPaBUJIbHOTO OTBETA.

3. HBepCHBIN BBIXOJ MUKPOCXEMBI —

+ CUTHaJ IMPOTUBOMOJIOKHOU MOJISIPHOCTH;
- curHai 0e3 U3MEHEHHUsI €T0 MOJSPHOCTH;

+ CUTHaJ ¢ U3MEHEHUEM €TI0 MOJISIPHOCTH.

4. Tlepennuit GpoHT cUTHANA:
- YacTh CHTHAJa, COOTBETCTBYIOIIAs IEPEXOAy OT AaKTUBHOTO YPOBHS K
IaCCHBHOMY;;



+ YacTh CHUIHAJIA, COOTBCTCTBYIOIIAA ICPEXOAy OT IMaCCMBHOI'O YPOBHA K
dAKTUBHOMY,
- HCT IIPABUJIBHOI'O OTBCTA.

5. Komanga MII conepxut
+KOJ onepauuu,
- MHEMOHHKY KOMaH/I;
+onepaHabl;
+aapeCcHYIO YacThb.

6. Peructpsi obmero Haznauenuss MII ciy:xat niist XpaHeHHsI KOJIOB
+IaHHBIX;

+OIIepanIoB;

+aapecos;

+ClIyK€OHBIX KOJIOB;

- HET IIPAaBUJIIBHOTO OTBETA.

7. ns nBenanuatu paspsaHoit [IIA aapecHoe npocTpaHCTBO cOCTaBUT (B
OaifTax).
BBenurte mpaBUIIbHBIN OTBET.
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