MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

JosyraesT NOgNHCa 3NEKTIOHMDR NDINHCkLH

Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYAS ITPOI'PAMMA TIMCHUITJIMHB
MuxponpoueccopHble YCTPOCTBA H CHCTEMBI

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruaibHOCTh: 11.03.04 J1eKTPOHMKA U HAHOYJIEKTPOHHKA
HanpasnenHocts (po¢uis) / cienpanu3anus: IIpoMplieHHAst 31eKTPOHUKA

®dopma 00ydeHHs: 3a09HAS

QaxynbreT: 3uB®, 3a04Hblil 1 BeuepHuil paxkyabTeT

Kadenpa: [Ip3, Kadeapa npomMbinieHHOH JIEKTPOHUKH

Kypc: 3, 4

Cemectp: 6, 7

Y4eOus1ii man Habopa 2015 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpEMCHU

Ne Buapl yueOHO A€SITEIBHOCTH 6 cemecTp 7 cemectp Bcero J2B107080%000
1 | Jlekuun 6 0 6 4acoB
2 |IIpakTHueckue 3aHATHS 0 4 4 4acoB
3 | JlaGopaTopHbie pabOTHI 0 8 8 JacoB
4 | KypcoBoii npoekt / KypcoBas paboTa 2 4 6 4acoB
5 | Bcero aynuTopHBIX 3aHATHI 8 16 24 4acoB
6 | CamocTtosaTenpHas pabora 64 124 188 4acoB
7 | Bcero (6e3 3x3ameHa) 72 140 212 4acoB
8 |IloaroroBka W caaya 3a4eTa 0 4 4 JacoB
9 | OOmas TpyI0eMKOCTh 72 144 216 4acoB
6.0 3.E.

KonTponbsHbie paboTsl: 7 cemectp - 1
HuddepennmpoBanHbIil 3a4eT: 7 cEMeCTp
KypcoBoii mpoekT / kypcoBasi paboTa: 7 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()1()(’)})6HU Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nporokot Ne 50  oT « 26 » 3 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (crermanbHocTH) 11.03.04 DnekTpoHMKa M HAHOZJIEKTPOHUKA, yTBepkaeHHoro 12.03.2015 rona,
paccMoTpeHa U omobpeHa Ha 3acemanuu kKadenpsl [IpdD «  » 20 roma, MpOTOKOI
Ne .

PazpaboTuuk:

cTapuuii npenojasareib kag. [Ipd
TYCYP K. B. bopoaun

3aBenyromuii odecrieunBaroen kag.
IIp> C. I'. Muxasb4eHKO

Pabouast mporpaMma qUCHUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BhITyCKaromel kadenpoii:

Hexan 3uB® H. B. Ocumnor
3aBenyromnuii BeITycKaroIen kag.

IIp> C. I'. MuxajibueHKO
OKCIEPTHI:

ITpodeccop kadeapsl MPOMBIIILICH-
HoMt anexkTponuku (I1p3) H. C. Jlerocraes

JlonieHT Kadenpbl NPOMBIIUIEHHON
anektponuku (I1p2) B. JI. CaBuyk
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

[lenbto Kypca sIBISIETCS] U3y4YE€HUE MPUHIUIIOB IOCTPOCHUS U OpraHU3allii MUKPOIPOLECCOPHBIX
cucreM (MIIC), ocobeHHOCTEl TPOSKTUPOBAHUS AIIEKTPOHHBIX CUCTEM YIPABJICHUS HA UX OCHOBE U 3HA-
KOMCTBO C OTJIaJIOUHBIMH CPEACTBAMU MUKPOIPOLECCOPHBIX YCTPOICTB. 3HAKOMCTBO C MPOLIECCOM Hallu-
CaHMs KOja, IPOTrPaMMHUPOBAHMSA U OTJIAJKU OCYIIECTBISETCS HAa MUKPOKOHTposuiepax (upmbr Atmel
Corporation (AVR Mega) Ha crienuanbHON OTJIa/I04HOM miiaTe, pa3paboTaHHON Ha Kadeape NPOMBIIUIECH-
Holt snekTpoHuku TYCYP, u B uHTerpupoBanHoii cpezne pa3padbotku Atmel Studio. SI3bikamu nporpam-
MUpOBaHus sABIsAOTCSA acceMOnep u C++. B naHHOM Kypce akUEHT JeJaeTcsl Ha HallMCaHUU OCHOBHOI'O
KOJIa Iporpamm Ha s3bike C++, kak Hanbosee BOCTpEOOBAaHHOM M YacTO MCIOJIb3yeMoM. AcceMOiep nzy-
YaeTcsl C LeJIbI0 JajbHeiIel 0TIa K1 HalMCAaHHbBIX IPOrPAMM, BBISBJICHHS OIIMOOK U BCTaBKU MPOCTEH -
LIMX KOMaHJ B T€JI0 OCHOBHOTI'O KOJa.

1.2. 3agaun JIMCHMIIINHBI

— PaszButHe cnocoOHOCTEN YUUTHIBATH COBPEMEHHBIE TEHICHIIUU PA3BUTHS JIEKTPOHUKH, U3ME-
PUTENBHOM W BBIYMCIUTEILHON TEXHUKH, HHPOPMAIMOHHBIX TEXHOJIOTHH B CBOCH MpodecCHOHATBLHOMN
JESITEIILHOCTH, TIPOBOIUTH NIPEIBAPUTEITHHOE TEXHHUKO-YKOHOMUYECKOE 000CHOBAHKE MPOEKTOB, pa3pabda-
THIBaTh TMPOCKTHYID W TEXHUYECKYIO TOKYMEHTAIHI0, O()OPMIIATh 3aKOHYCHHBIC MPOEKTHO-KOHCTPYK-
TOPCKHE pabOoTHI.

— Hwmeth nipencraBneHne 00 apXUTEKType M OCHOBHBIX KOH(HUTYpPAIMSIX MHUKPOTPOIECCOPHBIX
cucteMm, ocobenHocTsax nporecca uarerpanun AC u [1C MIIC.

—  YMeTh MPOCKTHPOBATh MUKPOIIPOIIECCOPHBIE YCTPOHCTBA M CUCTEMBI YIIPABJICHUS ITUPPOBHI-
MU/aHATOTOBBIMH TIepU(EepUHHBIMU YCTPOUCTBAMU U TOJTYYUTh HABBIKM MPOBENEHUS KOMIUIEKCHOM OT-
nanku u trectupoBanus MIIC.

2. MecTo nucuuiiuebl B cTpykrype OIIOII
Jucuumuinna «MukpornponeccopHslie ycTpoiictsa u cuctemb» (b1.B.OJ1.1.2) otHOCUTCS K GJIOKY
1 (BapuaTtuBHas 4acTh).
[TpenmecTByOIKUMU TUCHMIUIMHAMY, (POPMHUPYIOLUIUMH HayajdbHbIC 3HAHUS, SBISIOTCA: MHKpO-
MPOLECCOPHBIE YCTPOMCTBA U CUCTEMBI.
IlocnenyrolUMHA JUCLUIIIMHAMU  SABIAIOTCSA: MUKpPOIPOLECCOPHBIE YCTPOMCTBA U CUCTEMBI,
[IpenumiomHas IpaKkTUKA.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Ipotecc n3yueHust TUCIUILIMHBI HAMPaBJIeH HAa (HOPMHUPOBAHUE CIASAYIOMNUX KOMITCTCHITHN:

— OIIK-7 cnocoOHOCTBIO YUUTHIBAaTh COBPEMEHHBIE TEHICHIIMHM PA3BUTHUS JJCKTPOHUKHU, U3ME-
PUTENBEHON W BBIYHCIUTEIHHONW TEXHUKU, HHPOPMAIIMOHHBIX TEXHOJOTHHA B CBOEH MpodeccruoHanbHON
NeSATeTLHOCTH;

— IIK-4 cnocoOGHOCTBIO TPOBOIUTH MPEIBAPUTEIHHOE TEXHHKO-DKOHOMHUYECKOE OOOCHOBAHHE
MIPOEKTOB;

— ITIK-6 crmocoOHOCTBIO pa3padaThiBaTh MPOEKTHYIO M TEXHUYECKYIO JOKYMEHTAIHUI0, 0POpM-
JSTh 3aKOHYEHHBIE TIPOEKTHO-KOHCTPYKTOPCKUE PaOOTHI;

B pe3ynbraTe u3yueHus JUCIUIUIMHBI 00Yy4aOIUICs TOJKEH:

—  3HATh APXHUTEKTYPY M OCHOBHBIC KOHPUTYPAIIMA MUKPOTIPOIIECCOPHBIX CUCTEM, OCOOEHHOCTH
nporecca uaterparuu AC u I1C MIIC, s3p1ku iporpammupoBanusi C++, acceMOep, criocoObl MOIKITIO -
YeHHs IU(DPOBBIX M aHATOTOBBIX JATYMKOB K MUKPOKOHTPOJLIEPY;

—  yMeTb NPOECKTHUPOBATh MUKPOIPOLECCOPHBIE YCTPONUCTBA, KOMITBIOTEPHBIE CUCTEMBI U YIIPaB-
nenusi nepudepuitHbIMU ycTpoicTBaMHu (LHM(POBBIMU M aHAJIOTOBBIMH), pa3pabaThiBaTh MPOTrpaMMHBIN
KO/l ¥ IPOrPaMMHUPOBATH MUKPOKOHTPOJLIEPHI;

— BJIaJeThb HaBbIKAMM IMPOBEJACHUS KOMIUIEKCHOU oTiaaku u tectupoBanus MIIC u KC, mpo-
rPAaMMHBIMH MaKeTaMU JUIsl KOMIWISIUK MUKporporpammbel MK .

4. O6beM IMCUMIJIMHBI M BU/ABI Y4e0HOI padoThI
OO01ast TpyI0€MKOCTb JUCHUIUINHBI cOCTaBiseT 6.0 3aUeTHBIX eIMHMIIBI U IIPECTaBIeHa B Ta0OIu -
ue 4.1.
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Tabmuma 4.1 — TpyA0eMKOCTh TUCITUILTAHBI

Bunbl yueOHO fesITeIbHOCTH Bcero uacos CemecTpsl
6 cemecTtp 7 cemecTp
AynuTopHbI€ 3aHATHUSA (BCETO) 24 8 16
Jlexknuu 6
[IpakTuyeckue 3aHATUS 4 4
JlaboparopHbie pabOTHI
KypcoBoii npoexT / kypcoBast paborta 6 2 4
CamocrositenpHast paboTa (Bcero) 188 64 124
[ToaroroBka K KOHTPOJIBHBIM paboTaM 8 0 8
BrimonHeHne KypcoBOTo MpoeKTa / KypcoBOit 84 22 62
paboThI
BrinonHeHne nOMalIHUX 3aJaHAN 4 0
OdopmiieHre 0T4ETOB 110 JIA0OPATOPHBIM 14 14
pabotam
[ToaroroBka k 1a00paTopHBIM paboTam 24 0 24
[TpopaboTka IEeKIMOHHOTO MaTepralia 24 16
CamocrodaTenbHOe H3ydyeHHe TeM (BOTIPOCOB) 18 18 0
TEOPETHYECKON 4acTH Kypca
[ToaroroBka Kk MpakTUYECKUM 3aHATHUSM, 12 4 8
CeMHHapam
Bcero (0e3 sx3amena) 212 72 140
IToaroroBka u caaya 3adera 4 0 4
OO6mmast TpyI0€MKOCTb, 4 216 72 144
3aueTHbie EquHAIIBL 6.0
5. Coneprxxanue I1MCUMILTHHBI
5.1. Pa3gennl AMCHUILIAHBI K BUALI 3aHATHHA
Paznensl IUCUUIUTAHEI ¥ BUABI 3aHATHH PUBEACHBI B Ta0mmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI
_ o]
= o = o 8 s
N - oy - S o = 5
= = o ar S S = 0 =
: s ) s O 2 0
HasBanus pasnenoB TUCIHUIUIAHBL i ) a, 52 e, o © 2 &
= 5 S = S 5 0 = E
& S 2 < o 9 &z
= " © |@mg g8
6 cemecTp
1 CtpykTypa MUKpPOIIPOIIECCOPOB 1 0 2 4 5 OIIK-7
2 OCHOBHBIE CBEJICHUS O TiepudepHii- 1 0 7 | OIIK-7
HBIX MOZYJISIX MUKPOKOHTPOJIEPOB
3 Moaynu mocienoBaTeIbHOT0 0OMe- 1 0 0 12 13 |OIIK-7
Ha B MUKPOKOHTpOJUIEpax
4 3arpy3ka nporpamMmmsl B MUKPO- 1 0 0 2 3 | OIIK-7
KOHTpOJLIEp
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5 Cucrema KOMaH MUKPOKOHTPOJLIE- 0 0 18 20 | OIIK-7
poB AVR
6 Kypcosoii mip. - Konkperuzanus 0 0 10 10 |OIIK-7, IIK-
TEXHHUYECKOTO 3aJJaHHs 4, IIK-6
7 KypcoBoii nip. - Pekomenaanuu no 0 0 6 6 |OIIK-7, IIK-
pa3paboTke (PyHKITMOHAIIBHON CXEMBI 4, TIK-6
yCTpPOMCTBA
8 Kypcogoii nip. - Pexomenanuu mo 0 0 6 6 |OIIK-7, IIK-
pa3paboTKe OJIOK-CXEMBI aITOpUTMA 4, T1IK-6
MIPOrpaMMbl
Hroro 3a cemectp 0 0 64 72
7 cemecTp
9 A3pixk Cu 151 MUKPOKOHTPOJIEPOB. 4 8 62 74 | OIIK-7, IIK-
MuxkpoxkonTposiep ATmegal6. 4, IIK-6
OcHOBHBIE XapaKTEPUCTUKH, PETH-
CTpBbI
10 Kypcogoii ip. - Pexomennanuu mno 0 0 36 36 |OIIK-7, IIK-
pa3paboOTKe CXEMbI IEKTPUIECKOM 4, IIK-6
NPUHIIUTNATIEHOU
11 Kypcogoii mip. - Pexomenauu no 0 0 22 22 |OIIK-7, IIK-
pa3paboTKe MPUKIIATHON MPOrpaMMBbl 4, ITIK-6
12 Kypcogoii mip. - [Ipumep opopmite- 0 0 4 4 |OIIK-7, IIK-
HUS MOSCHUTEIBLHOM 3aIIMCKU U Tpa- 4, ITIK-6
(uUecKnx MaTepuaioB
Hroro 3a cemectp 8 4 124 140
Uroro 8 6 188 212
5.2. Conep:xkanue pa3ieioB IMCUUILIMHBI (110 JIEKIUIM)
CopeprkaHue pa3iesaoB TUCIUILINH (TIO0 JIEKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Ta6mura 5.2 — ConeprkaHue pa3faesoB JUCIUIUIAH (IO JICKIIHSIM)
3 3 £
2 5 =
Z 2 5
Ha3zBanwus pasznenos Copeprkanue pa3aesioB TUCHUTITUHBI (110 JIEKIUSM) 5 g E
= & 2
=) & =
6 cemecTp
1 Ctpykrypa OcHOBHBIE NOHATUAAPXUTEKTYpa MUKPOKOHTPOJLIE- 1 OIIK-7
MHKPOIIPOLIECCOPOB poB ATmegal 6, nporpammHasi MOZAEb
Hroro 1
2 OcHoBHbIe cBenenus o | [loptel BBoma/BeiBoaa A, B, C, D (I/O)AHnanoroBsrit 1 OIIK-7

nepupepUuRHBIX MOILYIAX
MHUKPOKOHTPOJLIEPOB

xomnapatop (AC)Ananoro-1udppoBoii mpeodpas3oBa-
tenb (A/D CONVERTER)Taiimepsl/cueTanku
(TIMER/COUNTERS)CtopoxeBoii Taitmep
(WDT)Co6poc nipu CHUKCHUH HANPsHOKEHUS TUTAHUS
(BOD)IIpepsiBanust (INTERRUPTS)TakToBbli rexe-
patop Cucrema peansnoro Bpemenu (RTC)ITamsts

Hroro
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3 Moaynu YHuUBepcanbHbIN MOCIEI0BATENbHBINA MPUEMOTIEpPEaaT- 1 OIIK-7
IIOCJIEI0BATEIILHOTO gk (UART unu USART)IlocnenoBarenbHblii nepu-
oOMeHa B dhepuiinbrit uaTepdeiic SPIAByxnpoBogHOM mocaeno-
MUKPOKOHTpOJIEpax BarenbHbI nHTepdeiic TWI (12C)

Hroro 1
4 3arpy3ka nmporpaMmsl B | JleMOHCTpanys BO3MOKHOCTEN MPOrPaAMM KOMITHJIS - 1 OIIK-7
MUKPOKOHTPOJIIEP TOPOB JUIsl 3aTPY3KH U OTIIAJIKK MPOrPaMMHOIO KOJia

MK

Hroro 1
5 CucreMa KOMaH[q Peructpsl cocrosuusl [puHnmn peanu3aiuy BbIIOIHE- 2 OIIK-7
MHUKPOKOHTPOJIIEPOB HUS IPOTPaMMBIBBI30B MOANPOTPaMMEI Ha SI3bIKE HU3-
AVR Koro ypoBHsADopMaThl peICTaBICHUS YUCEIA3BIK ac-

ceMOiiepa U AUPEKTUBHI JIJIT MUKPOKOHTPOJLIIEPOB

AVR

Hroro 2
Hroro 3a cemectp 6
Hroro 6

5.3. Pa3znesibl AUCHUIVIMHBI M MEKIUCHMILVINHAPHBbIE CBSA3H ¢ 00ecneYuBAKIIMMH (TPeabl Ty IIUMHU)
U o0ecneynBaeMbIMU (NOCJISAYOMIUMHU) TUCHUATIIMHAMHA
Paznenbl quctuIIMHBl ¥ MEKIUCIUILTHHAPHBIC CBS3H C 00CCTICUMBAIOIIMMU (MIPEABIAYIIMMU) U
o0ecrneynBaeMbIMH (TTOCIEIYIOMMMHI) TUCHUTUTMHAMHY MIPEICTaBICHbI B Tabmuie 5.3.
Tabmuma 5.3 — Pa3aensl IUCIMIUIMHBI U MEKIUCIUTUIMHAPHBIC CBS3U

No paznenoB naHHOM NUCIMIUIAHEL, I KOTOPBIX HEOOXOIMMO U3YUCHHE
00€eCIIeUnBaIONINX U 00ECIEUNBAEMBIX TUCIIUILINH

1 2 3 4 5 6 7 8 9 10 11 12

[IpenmecTByronme qUCUUILIMHBI

HaunmenoBanue
JTACIATUINH

1 MuxkpornpoiieccopHbie

. + + + + + + + + + + + +
YCTPOWCTBA U CUCTEMBI

[Tocnenyrouiye TUCHUTIITUHBI

1 MukpomnporieccopHbie

. - - + |+ |+ - + |+ |+ - - -
YCTPOUCTBA U CUCTCMEI

2 IIpepaumnioMuas
MpaKTUKa

+ + + + + + + + + +

5.4. CooTBeTcTBHE KOMIIETEHIIMIA, (OPMHUPYEMBIX PH U3yYeHUM TUCHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTCTBHE KOMIIETCHIINH, (DOPMUPYEMBIX TPH M3yYCHUHW AWCIMILINHBI, W BHJOB 3aHATHU
MPEICTaBICHO B Tabmuiie 5.4.
Tabnuna 5.4 — CooTBETCTBHUE KOMITETEHIIUM, (POPMUPYEMBIX MPU U3YYECHUU TUCUUILIAHBI, U BUJOB 3aHS -

THH
§ Bunrwl 3ansatui
= E '
le e
0] <
5 < a4 S g S DopMbI KOHTPOJIS
= 5 :
s = 5 S > 2
S = @)
A =
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OIIK-7

Jomarninee 3ananue,
BrinosnHenne KOHTPOIIb-
HO# paboThl, OTYET MO
WHUBUIyAIbHOMY 3a-
nanuto, Otuet mno yabo-
paTopHoii padorte,
Onpoc Ha 3aHATHSX, 3a-
IIUTa KYPCOBBIX MPOEK-
TOB / KYpPCOBBIX padoT,
TecT, OTUeT 10 KypCco-
BOMY IIPOEKTY / Kypco-
BOi1 pabore, OTueT 1o
MPAKTHYECKOMY 3aHs-
THIO

I1K-4

Jomaninee 3aianue,
BrinosineHne KOHTPOJIb-
HO# paboThl, OTYET MO
WHANBUIYAITBHOMY 3a-
nanuto, Otuet o yabo-
paropHoii padore, 3a-
IIUTa KYPCOBBIX MTPOEK-
TOB / KypCOBBIX pPadoT,
Tect, OTUeT Mo Kypco-
BOMY IIPOEKTY / KypCo-
Bo# pabote, OTUeT 1Mo
NPAaKTUYECKOMY 3aHs-
THUIO

I1IK-6

JlomariHee 3aanue,
BrinonHneHne KOHTpOIIb-
HOM paboTsl, OTUeT Mo
WHIUBHTyaTbHOMY 3a-
nmaauio, OT4er 1o jJado-
patopHo#i pabote, 3a-
[IMTa KypCOBBIX MPOECK-
TOB / KYpCOBBIX PadoT,
Tect, OTUeT MO Kypco-
BOMY IIPOEKTY / KypCo-
BOi1 pabote, OTyeT no
MPAaKTUYECKOMY 3aHs-
THIO

7. JIabopaTopHblie padoThI

HanmenoBanue nabopartopHbIx padoT npuBeaeHo B Tadbaune 7.1.
Tabmuna 7.1 — HammeHoBaHue 1a00OpaTOPHBIX padoT

6. UnTepakTuBHBIC MeTOABI M (POPMBI OPraHU3ANMHU 00yYEeHHUS
He mpenycmotpeno PVYII

Hassanns pas3acioB

Haumenosanue nabopaTtopHbIx padboT

q
dopmupyembie
KOMIIETEHIINN

TpynoeMKoCTb,

7 cemecTp
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9 3wk Cu ajist JlaGopatopnas padota Ne 1 «IlopTer BBO1a/BBIBOTAY OIIK-7,
;’TKPOKOHTP OJUICPOB. JIaGoparopHast pabota Ne 2 «l3y4yeHue npepbIBaHUH, 16_IK'4’ TIK-
UKPOKOHTPOILIEP AIITT, UART
ATmegal 6. OcHOBHBIE
XapaKTePHCTHKH, JlabopartopHas padorta Ne 3 «TaiiMepbl/cueTUnKH, 4
perucTph UM (PWM) monynsuus»
Hroro 8
Hroro 3a cemectp 8
Hroro 8
8. IIpakTHyeckue 3aHATHSA (CEMUHAPDHI)
HaumeHoBaHMe MpakTHUECKUX 3aHATUH (CEMUHAPOB) NpuBeieHO B Tabnure 8.1.
Tabmuma 8.1 — HammeHoBaHMe MPaKTHYECKUX 3aHATHHA (CEMUHAPOB)
3 z £
3 = 5
g = 5
HaszBanwus pasznenos HanmMeHnoBaHMe nMpakTUUECKUX 3aHATUN (CEMHUHAPOR) z 7 &5
o E
X 2 3
Y <
= S
7 cemecTp
9 A3zpix Cu nas IIpopabotka matepuana. [IpoBepka qoMaHero 3aaa- 1 OIIK-7,
MHKPOKOHTPOJIJIEPOB. HHUS I1K-4, T1K-
X{FKPOK?ET%)MQP [TpuMepbl MOAKIIIOUEHHS U YIIpaBIeHUE iepudepuii- 1 6
megato. LCHOBHRIC HBIMH YCTPONCTBaMH ¢ MUKPOKOHTpOJIIEPA (AATYUKU
XapaKTCPUCTHKH, M3MepeHus PU3NIECKUX BETUYHH, IBUTATENH, BbI-
PCTHCTPRI KITFOUaTeIIn )
KonTpomnsnas padota Nel 2
Hroro 4
Hroro 3a cemectp 4
Hroro 4

9. CamocrosiTesqibHasi paboTa

Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (POpMHUpYEeMble KOMIIETEHIIUH IPEICTaBICHbI B

tabmuue 9.1.
Tabmuua 9.1 — Bussl caMoCTOATENbHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHLIUN
3 i
T
Bunrer camoctosaTensHON & > ©
HazBanus pa3nenos Z 7 = @®opMBI KOHTPOJIS
paboThI g s 2
X g =
Y o 2
= S
6 cemecTp
1 Crpykrypa [IpopaboTKa JIEKIIUOHHOTO 4 |OIIK-7 JlomainHee 3ananue, Tect
MHUKPOIIPOLIECCOPOB Matepuaina
Hroro
2 OcHoBHbIe cBefieHUa 0 | CaMOCTOATENIbHOE U3y4e- OIIK-7 Jomamnee 3aganue, Tect
nepupepuiHbIX MOIYJIAX |HUE TeM (BOIIPOCOB) TEOpe-
MHUKPOKOHTPOJUIEPOB THYECKOW 4acTH Kypca
[TpopaboTka TeKIHOHHOTO 2
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Marepuaia

Hroro
3 Moaynu [ToaroroBka k mpakTuue- OIIK-7 JlomaliiHee 3a1aHue,
I10CJIEOBATEIBLHOIO CKHUM 3aHATUSM, CEMHUHA- Onpoc Ha 3aHaTusX, Tect
o0OMeHa B pam
MHUKPOKOHT X
POKOHTpOILICpa [TpopaboTka JIEKIIMOHHOTO 4
Marepuaa
Brinmonnenne noMamrHux 4
3a1aHUI
Hroro 12
4 3arpy3ka nporpamMmsl B | [IpopaGoTka JIEKITMOHHOTO OIIK-7 Homamnee 3aganue, OT-
MUKPOKOHTPOJIIEP Marepuaia YeT M0 KYpCOBOMY MPOEK-
Wroro 2 Ty / KypcoBoit padote, Ot-
YeT MO MPaKTUYECKOMY 3a-
HATHIO, TecT
5 CucreMa KOMaH[ CamocrosiTenbHOE U3yye- 14 |OIIK-7 Jomamnee 3aganue, Ot-
MHUKpPOKOHTposiepoB AVR | Hie TeM (BompocoB) Teope- YeT 110 UHAUBUAYAIBHOMY
TUYECKOH YacTu Kypca 3aganuto, OTuer no nabo-
TOPHOM te, OTuer
[TpopaboTka JIEKITMOHHOTO 4 paTopHoli pabote, Ote
0 MPaKTUYECKOMY 3aHS-
Marepuaia o 1p CCKOMY 3
TH1o, TecT
Hroro 18
6 Kypcosoti mip. - BrinosnHenne KypcoBoro 10 |OIIK-7, |3amura KypCOBBIX MPOEK-
Konkpernzanus IpoeKTa / KypcoBoi pabo- I1K-4, TOB / KypCOBBIX pPadoT,
TEXHUYECKOTO 3aIaHUSI TBI [1K-6 Tect
Hroro 10
7 Kypcosoii ip. - Brinonxnenune kypcoBoro 6 |OIIK-7, |3amura KypcOBBIX MPOEK-
Pexomennanuu no npoeKTa / KypcoBoi pabo- [1K-4, TOB / KypCOBBIX padoT,
pa3paboTKe ThI I1K-6 Tect
(GYHKIMOHATBHOMN CXEMBI Hroro 6
yCTpOMCTBA
8 Kypcosoii mp. - Brinosnnenune KypcoBoro 6 |OIIK-7, |3amura KypCOBBIX ITPOCK-
Pexomenparuu mo npoekTa / KypcoBoi pado- [1K-4, TOB / KypCOBBIX padoT,
pa3paboTKe OJIOK-CXEMBI | ThI ITK-6 Tect
aJIrOpUTMa MPOrPAMMBbI Vroro 6
Hroro 3a cemectp 64
7 cemecTp
9 S3p1k Cu misa [ToaroroBka k mpakTuye- 8 OIIK-7, BrinonHenne KOHTPOIIb-
MUKPOKOHTPOJLIIEPOB. CKHUM 3aHATUAM, CEMHUHA- [1K-4, HOM paboTsl, OTYeT 1O UH-
MUKPOKOHTPOJILIED pam I1K-6 JTMBUAYAIbHOMY 3a/1aHUIO,
ATmegal6. OCHOBHBI TUET I TOPHOU
egal6. OcHoBHEIE [TpopaboTka JIEKITMOHHOTO 8 0 5 © (())na6opa OPHO
XapaKTEePUCTUKH, Mareprana pabote, OTYET 10 MPaKTHU-
pEerucTpsl YECKOMY 3aHsATHIO, TecT
[TonroroBka k nmaboparop- 24
HBIM paboTam
OdopmiteHre 0TIETOB TIO 14

JabopaToOpHBIM paboTam
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[ToaroroBka K KOHTPOJIb- 8

HBIM paboTam

Hroro 62
10 Kypcogoii oip. - BrinosnHenne KypcoBoro 36 |OIIK-7, |3amura KypCOBBIX MPOEK-
Pexomennanuu no IpoeKTa / KypcoBoi pabo- I1K-4, TOB / KypCOBBIX pPadoT,
pa3paboTKe CXEMBI THI [TK-6 Tect
JIIEKTPUYECKOU WUtoro 36
MPUHIUITNAIBHON
11 Kypcosoii np. - Brinonuenue KypcoBoro 22 |OIIK-7, |3ammra KypCOBBIX ITPOEK-
Pexomenpanuu no MPOEeKTa / KypcoBoil pabo- [1K-4, TOB / KypCOBBIX paboT,
pa3paboTKe MPUKIAAHON | ThI I1IK-6 Tect
TIpOTpaMMbI Uroro 22
12 Kypcosoii np. - Brinonsenue KkypcoBoro 4 |OIIK-7, |3amuTa KypcOBBIX IPOEK-
[Ipumep odopmiienus MpoeKTa / KypcoBoii pabo- [1K-4, TOB / KypCOBBIX paboT,
MOSICHUTEIIbHOU 3aIIMCKU | TBI I1IK-6 Tect
U TpaduuecKux Hroro 4
MaTepuaioB
Hroro 3a cemectp 124

[ToaroroBka u cnaya 3ayera 4 HuddepenurpoBaHHBIHI

3a4er

Hroro 192

COBOTO MPOEKTa / KypcoBOM paboThl pencTapienbl Tabmure 10.1.

10. KypcoBoii npoekTt / kypcoBasi padota
TpynoeMKoCTh ayAMTOPHBIX 3aHATUN U POpPMUpYyeMble KOMIETEHIIMH B paMKaX BBITIOJIHEHUS Kyp-

Ta6muma 10.1 — TpynoeMKoCTh ayIMTOPHBIX 3aHATUN U (GOPMUPYEMbIe KOMIIETEHIIMM B PaMKaxX BBIIIOJHE -
HUSI KypCOBOTO ITPOEKTa / KypcOBOM paboThI

v v s
= 2 E
3 = =5
O =
N & > O
HaumenoBanue ayquTOPHBIX 3aHATHI =" &5
S S E
X 8 =
al e 2
= S
6 cemecTp
KonkpeTruzamus TeXHUYeCKOro 3aJaHus 1 OIIK-7, TIK-4,
N . ITK-6
Pa3paboTka (hyHKIIMOHATBHON CXEMBI YCTPOICTBa, paclpeaecHe 1
(GYHKIMA MKy anmapaTHBIMU M POTPAMMHBIMHU CPEICTBAMH
Hroro 3a cemectp 2
7 cemecTp
PazpaboTka cxembl anropuT™Ma NpUKIIaHON MPOTrpamMMbl 1 OIIK-7, IIK-4,
. o . K-
Pa3paboTka mpUHIUIIMATBHON IEKTPUIECKON CXEMBbI YCTPOMCTBA C 1 6
MIEPEYHEM DJIEMEHTOB
Pa3zpaboTka mpukiIagHO| MporpaMMbl 1
OdopmiieHne u 3ammTa MPOEKTa 1
Hroro 3a cemectp 4
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10.1. TembI KypCOBBIX IPOEKTOB / KYPCOBBIX padoT

[TpumepHas TeMaTHKa KypCOBBIX IPOEKTOB / KypCOBBIX padoT:

— 1. CopoexTrpoBaTb MHOTOKaHAJIBHYIO CHCTEMY PEryJIMPOBAHUS TEMIIEPATypbl B TEILIUIE.
BxurouaeT BoceMb J1TaTUMKOB TEMIIEPATypbl U HarpeBareieil. 3HaueHHe CTa0MWIN3UPYEMON TeMIepaTypbl
3ajaercs B quanasoHe or 10 no 40 rpagycos. MHaukanys BBIXOOHBIX CUTHAJIOB HA BKJIIOYEHUE HArpeBa-
TeJIel - ¢ TOMOIIBIO JTMHEHKU cBeToanonoB. Ha nngpoBoe Tabio BeIBeCTH TeMIeparypy oObeKTa, HOMEp
KOTOPOIo HaOpaH Ha NPOrpaMMHOM IepeKIroyaTee.

— 2. CopoekTupoBaTh U3MEPUTENb YAaCTOThl CETU C TOUHOCTBIO JIO JECATBHIX JI0JIEH repua Ipu
BPEMEHU H3MepeHus He Oosee ofHOM cexyHabl. MHpopMalus noimkHa qyO0auMpoBaThCsi HA BBIHOCHOM Ta-
0110, CBSI3b C KOTOPBIM OCYILIECTBIISIETCS C IOMOIIBbIO TPEXIIPOBOAHOM JINHUU CBSI3H.

— 3. PazpaboTaTh yCTpOHCTBO OXpaHHOUW CUTHAIHM3AIMU. UHCIIO OXpaHsAeMbIX OOBEKTOB - 10 64.
VYCTpoHCTBO JOIKHO COXPAHATH CBOKO PA0OTOCIIOCOOHOCTh NP BBIKIIOUEHHUHN ceTH. [Ipu HakaTuu KHOI-
k1 “3anpoc” Ha mu(POBbIE UHINKATOPHI TIOCIIEI0BATENHFHO BHIBOJSITCS HOMEPA OOBEKTOB, 00CITYKEHHBIX
no curHany “TpeBora”.

— 4. CnopoextupoBaTh YyCTPOWCTBO KOHTPOJISI MHTEHCUBHOCTHU JBMXKEHUS uepe3 MocT. [1o 3ampo-
Cy BHEIIIHETO yCTPONCTBA BHIBOJAUT Ha LM(POBbIE UHIUKATOPHI Yac MUK U KOIMYECTBO aBTOMOOMIIEH, po-
HIEJIIINX Yepe3 MOCT B 3TOT Yac.

— 5. CpoeKkTHpoBaTh YCTPONCTBO YNPaBICHHs 3BOHKOM Ha 3aHATHSA. [IOJDKHO peanns3oBath pe-
AJIbHYIO CETKY pPACIMCaHMs IIKOJIbHBIX 3BOHKOB, MHAMKALMIO TEKYIIETO BPEMEHHU.

— 6. CripoeKTHpOBaTh YCTPOUCTBO IS U3MEPCHHS MOTPEOIIEMON IEKTPO-IHEPTHH B JIFO00#
ceTy mocTossHHOTO Toka (110 10000 kBTuac).

— 7. CopoeKTHupoBaTh EKTPOHHbIE Bechbl. DUKCUPYIOT CHayasla BeC Tapbl (0OaHKHU MOJI CMETaHy
WM PaCTUTEIBLHOE MAacCIIO), a 3aTEM YHCTBIN BEC MPOJYKTA U €r0 CTOMMOCTb.

— 8. Pa3paborats 111ppoBoii aBTOMOOMIIBHBIN CLIMIOMETP (TP AECATUYHBIX pa3psijia).

— 9. llndposoii reneparop. YacTora UMITYyJILCOB HA BBIXOJIE reHeparopa B reprax ot 1 mo 99
JOJKHA OBITH paBHA YHCIY Ha MPOrPaMMHOM MEepeKItoyaresie u 0Toopaxarbcs Ha HUGPOBBIX MHIUKATO-
pax. JlnuTtenbHOCTh UMITYIILCOB - 100 MKC.

— 10. CopoektupoBaTh T€HEpATOp MaveK UMMYJIbCOB, ciaeAayrommx ¢ yacrotoi 1 I'm. Yacrora
umnynscoB B nauke 1 kI'1, uncno ummynascoB B madke (ot 1 g0 100) Habupaercss KHONKaMU MPOrpamMM-
HOTO0 U oToOpakaeTcs Ha UPPOBBIX UHANKaTOopax. JlnTenbHOCTh uMnynbea - 100 Mkc.

— 11. CnpoexTupoBaTh U3MEPUTEND YaCTOTHI BpalleHUsl poTopa ABHUrareins. JnanazoH nsmepe-
Hus (100-10000 06/MuH). IMITyTECHBINM JaTYUK BhIpaOaThiBaeT 96 UMIYIBCOB 3a KXl 000pOT. Bpemst
HU3MepeHus - He OoJiee Tpex 000pPOTOB poTOpa.

— 12. Pa3paboTarh >1MEKTPOHHOE YCTPOMCTBO ympaBieHUss WHKyOaTopoM. ToUHOCTDH 3amaHus U
crabunm3anuu Temmneparypsl - 0,1 rpagyca. Uepes Kakaplii 4ac 00eCIEYUTh U3MEHEHHUE TTOJOXKCHHUS STHI]
nyTeM moBopoTa Ha 45 rpaa. IlpenycMoTpeTs UGPOBYIO HHAMKALMIO TeMIepaTypbl. [l aHamoro-mud-
poBOro nNpeoOpa3oBaHusl CUTHAJIA UCIOIb30BaTh METOA ABYXTAKTHOTO HHTETPUPOBAHUSL.

— 13. Copoekrupoats 1udposoit ciunometp it [AU. Kontponupyemasi CKOpoCTh aBTOMOOH -
7151 - 1o 200 xkm/4ac.

— 14. Pazpa0oTaTh 3/1€KTPOHHbIEC IaXMaTHBIE YaChl C ABYMS MHAWKATOPaMHU OTCUETa BPEMEHHU.

— 15. CopoexkTupoBaTh MHOTOKaHAJIbHYI0 CHUCTEMY DPETYIMPOBAHMs TEMIIEPATypbl B TEILIULE.
BxurouaeT 4yeTbIpe 1aTurKa TEMIIEpaTypbl U HarpeBatelis. 3HaueHUe CTaOUIN3UpyeMON TeMIiepaTyphbl 3a-
naercs B nquanasone oT 10 mo 40 rpagycos. MHaMKamys BBIXOJHBIX CUTHAJIOB HAa BKIIIOYEHHE HarpeBa-
TeJIeH - C TOMOIIBIO TMHEWKH CBETOAMOI0B. J{J1s1 aHanoro-uugpoBoro npeodpa3oBaHus UCTIOIb30BaTh Me-
TOJ{ IByXTaKTHOTO MHTETPUPOBAHUS

— 16. PazpaboTtaTh 3/eKTpOHHBIN TaliMep ¢ MHIMKAIMEH B peKUME OOpaTHOTO CUeTa YCTaHOB-
JIEHHOTO BPEMEHH B 4Yacax, MUHYTax MU CEKyHJaX. B TedyeHue 3alaHHOTO BPEMEHHOIO OTpe3Ka JOJKEH
OBITh BKJIFOYEH HUCIIOJTHUTENIbHBIN DJIEMEHT (HarpeBarelb).

— 17. CopoekTupoBare U3MEPUTENb YaCTOTBI CETH C TOYHOCTBIO JIO JAECATHIX NOJIEH repua Impu
BpEMEHU U3MepeHus He Oojiee oHOM cekyH bl [IprOop HomKeH MoKa3bIBaTh YHUCIIO IPU BKIIOYEHUH €T0
BUJIKU B PO3ETKY CETH IIEPEMEHHOI0 TOKA IPOMBIIIEHHON YaCTOTHI.

— 18. Pa3paboTate ycTpOWCTBO OXpaHHOM CHUTHAJIU3ALMM KBapTHP OJHOTO MOIbE3/la MHOIO-
ATa’KHOTO JIoMa. YuCio oxpaHseMbIX 00BEKTOB - 110 16.
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— 19. CopoektupoBarh YCTPOHWCTBO KOHTPOJISI MHTCHCHBHOCTU JABM)KCHUS aBTOMOOWIICH IO aB-
TOMarucTpaiu 06e3 JOMOJHUTENbHBIX ChE3I0B/BHE3/I0B C JIOPOTM Ha KOHTPOJIHpyeMoM ydacTke. Ha mud-
POBBIE MHAMKATOPHI BBIBOAUTCSA TEKYIIEE BpeMs U KOIUYECTBO aBTOMOOWJICH, MPOILIEAIINX Yepe3 Maru-
CTpaJib C HaYaJla CyTOK.

— 20. CnpoeKTupoBaTh yCTPOMCTBO yIpaBJICHHS T'yIKOM Ha 3aBojie. [[0JbKHO peann3oBath pe-
AIBHYIO CETKY pacluCaHus CMEH, 00€IeHHBIX MEPEPHIBOB, MHANKAIIUIO TEKYILETO BPEMEHH.

— 21. CripoeKkTupoBarh IEKTPOHHBIE BeChl. DUKCUPYIOT BEC U CTOMMOCTh pac(hacoBaHHOM MOP-
[IUU TPOJTyKTA.

— 22. YacToTa UMIYJILCOB Ha BBIXOJIe TeHepaTopa B repuax ot 10 1o 999 nomxna ObITH paBHA
YHCIy HA MPOTPAaMMHOM IepeKirouaTesie 1 oToOpaxkarscsi Ha MUGPOBBIX MHAMKAaTOopax. JITUTeNnbHOCTh
uMITyIIbCOB - 10 Mkc, ypoBenb - TTJL

— 23. CrpoekThpoBaTh reHEpaTOp Mavyek UMITYJIbCOB, ciaeayrommx ¢ yacrotoi 10 I'm. Yacrora
umnysabcoB B mauke 10 k[, yncno ummynbcoB B mavke (0T 1 1o 100) Habupaercs Ha TuMOax MPOrpaMM-
HOTO TIEPEKITIOYATEIIsI U 0TOOpakaeTcs Ha IU(POBBIX HHAWKATOpax. TMTeTbHOCTS UMITYIIbCa - 10 MKC.

— 24, CnpoeKTupoBaTh U3MEPUTENb YacTOTHl BPAIlIEHUS poTopa ABUratens. J(uamazoH usmepe-
Hust (100-1000 o6/MuH). UMIynbCcHBIN TaTYMK BBIpadaThiBaeT 16 MMITYIBCOB 33 KaXIbIH 000poT. Bpems
u3MepeHus - He OoJiee Tpex 000pPOTOB pOTOPA.

— 25. Pa3paboTtarh 3JEKTPOHHOE YCTPOMCTBO yIpaBiieHUss HHKyOaTopoMm. TOYHOCTH 3amaHus U
crabunm3anuu Temmneparypsl - 0,1 rpagyca. Uepes KaKaplii 4ac 00€CIEYUTh U3MEHEHHUE TTOJIOXKCHHUS STHI]
nyTeM moBopoTa Ha 45 rpaa. IlpenycMoTpeTs HUGPOBYIO UHAMKALMIO TeMiepaTypsl. s aHamoro-mud-
pOBOro npeoOpa3zoBaHUsl UCIIOJIb30BATh METO/I IOCIIEA0BATENIbHBIX TPUOIHKEHH.

— 26. Pa3paborath yacbl-ceKyHa0Mep KoMMeHTaTopa. [lepen HauaioM cOpeBHOBaHUM cTaiiepoB
B MMaMSITh 3aHOCUTCSI BpEMsI KOHTPOJILHOTO 3a0era MocJjieJoBaTesIbHO 10 Kpyram. Haxkatue kHOnku nocie
OYepeIHOrO Kpyra BbI-BOJUT HH(POPMALIMIO 00 OTKIOHEHUH OT KOHTPOJIBHOTO BpeMeHH (110 £99.9 c).

— 27. Pa3zpaboTtath 4achl JIEKTPOHHBIE CO 3BYKOBBIM CHUTHAJIOM. BOCTIpOM3BOIAT MENOIUIO Ye-
pe3 KaxKIbIi Yac.

— 28. CpoexTupoBaTh YCTPOICTBO yrpaBiieHUs] padOYMM LIMKIOM JIMThEeBOM MamuHbl. Pado-
YU UKJI BKITFOYAeT CMBIKaHUE (HOopM, TTOBOT MexaHu3Ma BIpbicka, BOpbick (T1), dopmoBanue (T2), ot-
BOJI ME€XaHM3Ma BHpbIcka, 3arpy3Ky (T13), oxnaxnenue (T4), pasmbikanue GopM U BBITATKUBAHHE U3[E-
nus. [lay3za mexnay uukinamu - TS. Bpemennsie untepBansl T1, T2, T3, TS - 1o 99 ¢, T4 - no 9999 c.

— 29. CnpoexkTupoBaTh CYETYHK MOTpeliseMoil TeroBoi sHepruu. KoHTponupyercs oobem
noTpedIisieMol Topsiueld BOJIbI M pa3HOCTh TEMIIEPATYp B TpyOax ropsdeil U XOI0IHON BOJIBI.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4aromuxcst
PeittuHroBas cucrema He UCIIOIB3YETCA.

12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecTieyeHrue TUCIHIIINHBI

12.1. OcHoBHas JuTEpaTypa
1. boponun K.B. MukponporieccopHble yCTpOUCTBA U CUCTEMBI : yuyeOHoe nmocobue — Tomck :
dJ10, TYCVYP, 2016. — 137 c. Jlara obpamenus - 13.06.2018: [DnexTponHsIit pecypc]| - Pexxum nocrtyma:
http://ie.tusur.ru/docs/bkv/mpus_up.pdf (nata obpamenus: 27.06.2018).

12.2. lonosiHuTEeIbHAS JIUTEPATYpPa

1. PoxnectBenckuit [I.A. MukpomnpoliecCoOpHble yCTPOHCTBA B CUCTEMaX yIpaBlieHUus: Y 4eOHoe
nocobue. — Tomck: TOMCKHI MEKBY30BCKHI IIEHTP IHUCTaHIIMOHHOTO oOpasoBanus, 2003. — 130 c. (Ha-
nnaue B ounbmotexke TYCYP - 96 5k3.)

2. PycanoB B.B., llleBenes M.IO. MukpomnpoliecCopHble YCTPONCTBA U CUCTEMBI: PyKOBOACTBO
K BBITIOJIHEHUIO J1a00paTOPHBIX padoT IS CTYJACHTOB CHEIHATLHOCTH «[IpOMBIIIITICHHAS TICKTPOHUKAY. —
Tomck: TYCYP, 2012. — 23 c. lara obpamenus - 01.05.2018 [DnexTpoHHslii pecypc] - Pexum nocryna:
http://edu.tusur.ru/training/publications/865 (mata oopamenwus: 27.06.2018).

3.  MuxkponpolieccopHbIe YCTPOMCTBA U CUCTeMBI: YueOHoe mocodue / Pycanor B. B., IlleBenen
M. 10. - 2012. 184 c. [Dnekrponnslii pecypc| - Pexum moctyna: https://edu.tusur.ru/publications/867
(mara obparmenus: 27.06.2018).
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12.3. YueOHO-MeTOAHYECKHE MTOCOOUHA

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYECKHE TOCOOHS

1. Bopomun K.B. MukporipolieccopHble YCTpOWCTBAa U CUCTEMBI : yuyeOHOoe nocobue — Tomck :
@J10, TYCVYP, 2016. — 137 c.: lata obpammenus - 13.06.2018 [DnexTpoHHbIii pecypc] - Pexxum nocryna:
http://ie.tusur.ru/docs/bkv/mpus_up.pdf (mara obpamenus: 27.06.2018).

2. bopomun K. B. MukponpoueccopHble yCTpOHCTBA U CHCTEMBI | METOJUUYECKUE YKa3aHUS IO
BBINIOJIHEHUIO J1abopaTopHbIX padot. — Tomck : OO, TYCVYP, 2016. — 64 c.: (PexomenaoBaHo aJis npak-
TUYECKUX 3aHATHH cTp 49-64) Jlata oOpamenus - 13.06.2018: [Dnekrponnslii pecypce] - Pexxum noctyna:
http://ie.tusur.ru/docs/new/lab/mpus/l_mpus.pdf (gara o6pamenus: 27.06.2018).

3. bopomun K.B. MukpomnpoieccopHble yCTpOHCTBA M CUCTEMBI : METOAMYECKUE YKa3aHUS IO
BBITNIOJIHEHHIO KypcoBoro npoektupoBanus. — Tomck : ®JIO TYCVYP, 2016. — 26 c./lata oOpamienus -
13.06.2018: [DnexTpoHHBIN pecypc] - Pexxum noctyna: http://ie.tusur.ru/docs/bkv/mpus_kp.pdf (nata o6-
pamenusi: 27.06.2018).

12.3.2. YuyeOHO-MeTOAMYECKHE OCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbS U
HHBAJINI0B

Y4eOHO-METOIMYECKIE MaTepUaIbl IJIsi CAMOCTOSTEIFHOU M ayTUTOPHON pabOThl 00YJarOITUXCS
U3 YHCIia JIUI ¢ OTPAHMYEHHBIMA BO3MOYKHOCTSIMH 3JIOPOBBSI U WHBAIHJIOB MPEAOCTABISAIOTCS B PopMax,
aJlaNTUPOBAHHBIX K OTPAHUYCHHAM UX 3JI0POBBS U BOCIIPHUATHUS HH(DOPMAITHH.

Jliis1 I ¢ HApyIIeHUSIMU 3PeHust:

- B (hpopMe AIIEKTPOHHOTO JIOKYMEHTA;

- B IeYaTHON (hopMe YBEITMUEHHBIM MIPUPTOM.

JlJis1 U1 ¢ HAPYIIEHUSIMHU CJIyXa:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU opme.

Jlais1 I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeIbLHOTO aNnapara:

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B Ie4aTHOU (opme.

12.4. IIpodeccuonanibHbie 0a3bl JAHHBIX U HMH(POPMAIMOHHDBIE CIIPABOYHbIE CHCTEMBI

1. 1. Hayuno-o6pa3oBarensHbiii moptan TYCYP, noctyn cBoOomubIi, https://edu.tusur.ru/

2. 2. bubmnoreka TYCYP JOCTYTI CBOOOIHBIN (http://lib.tusur.ru/irbis-
new/i64r_15/cgiirbis_64.exe?
C21COM=F&I21DBN=LIB_EX&P21DBN=LIB&S21FMT=&S21ALL=&Z21ID=)

3. 3. eLIBRARY.RU gocryn cBoboaustit (https://lib.tusur.ru/ru/resursy/bazy-dannyh/elibrary-ru)

4. 4. [TarenTHpie  6a3pl,  jgoctynm  cBoOomubiii  https://lib.tusur.ru/ru/resursy/bazy-
dannyh/patentnye-bazy

5. 5. VYmmBepcurerckas uHpopmarmonHas cucreMa POCCHUSA, mocrynm u3z cetm TYCVYP,
https://lib.tusur.ru/ru/resursy/bazy-dannyh/uis-rossiya

13. MaTtepuajibHO-TEXHUYECKOE o0ecnedyeHue TUCIUIINHBI U TpedyeMoe MporpaMMHoe
obecneueHnune

13.1. O6uue TpedGOBaHUS K MATEPHATbHO-TEXHMYECKOMY U MPOrPAMMHOMY 00ecTeYeHH 0
AUCHHUILTHHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H NPOrPaMMHoOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlns mpoBeieHus 3aHATUH JIEKIITMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaIbHBIX KOHCYJAbTALUH, TE-
KYIIIETO KOHTPOJISI U MPOMEKYTOYHOU aTTECTAI[MU UCIIONB3YeTCs yueOHas ayTuTOPHUS ¢ KOJTMYECTBOM TIO-
CaJIouHBIX MeCT He MeHee 22-24, 000pyaoBaHHAs TOCKOH M CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JEMOHCTpAIIMOHHOE 000pyI0BaHNE U YIeOHO-HATISAHBIE TOCOOUS, 00eCIeYnBAOIINe TEMATHUSCKHIE HJI-
JIOCTPALIMHU 10 JIEKLIMOHHBIM pa3ieiaM JTUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TEXHHUYECKOE H IPOrPaMMHOe o0ecnedyeHne VI NPAKTHYCeCKUX 3aHATHI
JlaGopaTopust MUKpOIIPOLIECCOPHBIX YCTPOUCTB 1 cucteM / Jlabopatopus ['TIO
yueOHasl ayUTOpus AJIsl IPOBEICHHs 3aHATUI MPAKTUYECKOrO THIA, yuyeOHast ayIuTOpus AJIs IIpo-
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BE/ICHUS 3aHATHI Ja00OpaTOpHOrO THUMA, yuyeOHas ayIuTOpUs IJIsi MPOBENCHHS 3aHATUH CEMHHAPCKOTO

THUIIA, IOMEILEHUE AJIsi KypCOBOTO MPOEKTUPOBAHUS (BBIMIOJIHEHUS KYPCOBBIX padoT)
634034, Tomckas o6macts, T. Tomck, Bepmmauna ynuna, a. 74, 333 ayn.
Ornucanue UMeroIerocs 000pyI0BaHUS:

- JIaboparopusie MakeTs! (10 mt.);

- Mukpornporeccopubiit Moxyib «SDK-1.1» (8 mt.);
- Ocrnorpadst (12 mir.);

- I'enepatop curnanos ['3-54 (2 mrT.);

- [lepconanbhblii koMnbroTep (12 mIT.);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.

[IporpamMmmHoe obecrnieueHue:

- 7-Zip

— AVR Code Vision 3.31Evaluation

— Mathworks Matlab

— PTC Mathcadl13, 14

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne J1JIs J1adopaTopHbIX padoT
JlaGopaTopust MUKpOIIPOILIECCOPHBIX YCTPOUCTB 1 cucteM / Jlabopartopus ['TIO

yueOHasi ayIuTOpusl ISl IPOBEICHHS 3aHIATUI PAKTUYECKOrO THIA, yueOHast ayIuTOpus IS TIPO-
BE/ICHUS 3aHATHH Ja0OpaTOPHOro THUMA, ydyeOHas ayIuTOpus AJIs NPOBEICHHs 3aHATUH CEMHHAPCKOIo

THUIIA, TOMEIEHUE I KypCOBOTO MTPOEKTUPOBAHUS (BBIIOIHEHUS KYPCOBBIX padoT)

634034, Tomckas obnacts, T. Tomck, Bepmuauna ynuna, a. 74, 333 ayn.
Onwucanue uMeroierocs 000pya0BaHuUs:

- JJabopartopusie makeTs (10 mT.);

- Muxkponpoueccopssiii Mogynb «SDK-1.1» (8 mt.);
- Ocmwmorpadst (12 mt.);

- 'enepatop curnanos 1'3-54 (2 wrt.);

- [lepconanbHbIil KOMIBIOTED (12 TIT.);

- Kommuiekt cienmanuzupoBanHoi yueOHoW Mebenu;
- PaGouee mecto npenogaBares.

[TporpamMHOe obecrieueHue:

— AVR Code Vision 3.31Evaluation

— Google Chrome

Microsoft Visio 2010

PTC Mathcadl13, 14

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne Il CAMOCTOSITe IbHON padoThI
st camocTosTeNnbHOM paboThl HCTONB3YIOTCA yueOHbIE ayAUTOPUHU (KOMIIBIOTEPHBIE KJIacchl),

PacIOJIOXKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;

- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapwmeiickas, a. 146, 201 ayx.;

- 634034, Tomckast o6macTh, r. Tomck, Bepmmanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, T. Tomck, Bepimmanna ynuma, 1. 74, 207 aya.

CocTtaB 060pyI0BaHMS:
- yueOHast Mmebeb;

- koMnbroTepsl Kiacca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 T,

- KOMITBIOTEPBI MOAKIIOUYCHBI K CETU ((I/IHTepHeT)) H 00eCceYnBaroT JOCTYyIl B JBJICKTPOHHYIO HH-

(dopMarnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[TepeyeHp MPOrpaMMHOTO OOECTICUEHUSI:
- Microsoft Windows;
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- OpenOffice;

- Kaspersky Endpoint Security 10 ais Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecniedeHre TUCHMIIIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHe NUCHMIUIMHBI JUIIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(POPMALIUU B TOCTYIHBIX (POpMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTopHus, B KOTOPOH 3aHUMAIOTCS
oOydaronyecs: ¢ HapylIEeHHEM CllyXa, 000pYy/lI0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, 3JIEKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P IOMOIIH BUACOYBEIUIUTENEH A1 KOM(POPTHOTO POCMOTPA.

[Tpu 3aHATHAX ¢ O0yYarOUMMHCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTePHATUBHBIE YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHHUECKUE CPENICTBA ITpreMa/nepe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEMbl OOy4eHUs [UIs JIIOAeH ¢ UHBa-
JIMTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUs
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHUAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKpPCIINICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBble 3agaHus

1. OcHOBHOI 0COOEHHOCTHIO MUKPOKOHTpOJIIEpA SBJSIETCS TO, YTO OH, KPOME MUKPOIIPOIIECCOPa,
MOJKET CO/IEpP>KaTh Ha OIHOM KpUCTaslIe:

- O3V u I13Y HecKoNbKHUX TUIOB, OJIOKM BBOJIa-BbIBOJIA, YIPABJICHUS U CUHXPOHU3ALUH, U, TJIaB-
HBIM 00pa3oM, HaOOp pa3IUYHBIX EPUPEPUHHBIX OIOKOB

- O3V u II13Y HeckonbKUX THUIOB, OJOKM BBOJA-BBIBOJA, BCTPOEHHYIO 3HEPrOHE3aBUCHUMYIO I1a-
MsaTh (flash) 6onee 100 Mb 1 Habop paznuuHbIX nepuepuinHbIX OIOKOB

- Habop pasnuuHblX nepudepuitnpix OmokoB: UART, RS-232, RS-485, Taiimeps:, GSM u
Bluetooth u np.

- OTAETBHBIN MOy b IpaduuecKoro mpoueccopa

2. Apxurektypa CISC (Complex Instruction Set Computer):

- Bonbioe MHOro0Opasue BHIMOIHAEMBIX KOMaH/] ¥ CIIOCOOOB aapecali MO3BOJISET IPOrpaMMU -
CTy peasin3oBaTh Haubosee 3(hPeKTUBHBIE AITOPUTMBI PELICHHS Pa3IUYHbIX 3a]1a4

- apXUTEKTypa OTIMYAETCS HCIOJIb30BAaHUEM OTPaHMYEHHOro Habopa KoMaH[ (PUKCHPOBAHHOTO
dbopmara

- apXUTEKTypa C OYECHb JUIMHHBIMU KoMaHaaMu (128 OuT u Gosee), OTAEIbHBIE MO KOTOPBIX CO-
JeprKaT KoJibl, 00ecIeunBaoIIle BhIMOIHEHNE PA3IMYHBIX Ollepaluii

- BCe KOMaHJIbl MPEJICTABIAIOT cOO0M TOJNBKO JIOTHYECKHE omepanuu U ucnonsdytores B [IJIMC
(mporpaMMHpyeMbIX JOTHYECKUX KOHTPOJUIEpax)

3. Apxutektypa RISC (Reduced Instruction Set Computer):

- Bkutouaet B cebds Oonee 200 koMaH[ pa3HOW CTENEHU CIOXKHOCTH, KOTOpbIE UMEIOT pa3mep oT 1
1o 15 OaiiT u oGecnieunBaroT 6osiee 10 pa3nuyHbIX CIOCOOOB aapecalui

- apXMUTEKTypa OTIMYAETCS HCIOJBb30BaHUEM OTPAHMYEHHOr0 Habopa KoMaHJA (PUKCHPOBAHHOIO
dopmara

- apXUTEKTypa C O4YeHb JUTMHHBIMU KoMaHaamu (128 6ut u Gosee), OTAeIbHbIE MOJSI KOTOPBIX CO-
JiepaKat Kojibl, 00€CTIeYMBAIOIIIE BBIMOJIHEHHE PA3IMYHBIX ONepaluit
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- BCe KOMaHJIbl MPEJACTABISAIOT OO0 TOJNBKO JIOTMUECKHE omnepanuu U ucnonb3ytores B [IJIMC
(mMporpaMMHpPYEMBIX JIOTHIECKUX KOHTPOJIIEPax)

4. Apxutekrypa VLIW (Very Large Instruction Word):

- Brurouaet B ce6st 6omee 200 koMaH pa3HOW CTETICHH CIOXKHOCTH, KOTOPbIE HMEIOT pa3Mep OT 1
1o 15 OaiiT u oGecnieunBarot 6osee 10 pa3nuyHbIX CIOCOOOB agpecaluu

- 00b1uHO peanusyeT He 6onee 100 komana, UMerOIMX (PUKCUPOBAaHHBIN (hopmar JyTMHOU 4 OaiiTa.

- AQPXUTEKTypa C OYeHb JUTMHHBIMU KoMaHgamu (128 6ut u Gomee), OTAeIbHBIC MOMSI KOTOPBIX CO-
JeprKaT KoJibl, 00eCIeYnBalOIIKe BHIMOTHEHNE PA3IMYHBIX Ollepaluii

- BCe KOMaHJIbl MPEACTABIAIOT OO0 TOJNBKO JIOTMYECKHE Oomepanuu U ucnonb3ytores B [IJIMC
(TMporpaMMHpPYEMBIX JIOTHIECKUX KOHTPOJIIEPax)

5. IlpuHcroHcKkas apxutekrypa (apxutekrypa @on-Helimana)

- XapaktepusyeTcsi GU3NYECKUM pa3ieJIeHUEeM MMaMaTh KOMaH/ (IPOrpaMM) U MaMATH JaHHbBIX

- XapakTepu3yeTcsl UCIOIb30BaHHEM OOIIEH OMepaTHBHON MaMsTH sl XpaHEHUS KoMmaH[ (Tpo-
rpaMM) U MaMsITH JaHHBIX, a TAKXKe JIJIsl OpraHu3aluy CTeKa

- HCTIONIb30BaHKE OOMIEH MIMHBI TS TIepeAadr KOMaH/I M TaHHBIX 3HAYUTEIHLHO YCIOXKHICT OTIIa -
KY, TECTUPOBaHUE U TEKYIIHI KOHTPOJIb ()YHKIIMOHUPOBAHUS CUCTEMBI U CHIXKAET €€ HaJIe)KHOCTh

- HCTIONIB3YETCS BHEUTHSS MAMSTh IS XpaHSHHsI KOMaH I (IPOrpaMM) U BHYTPEHHS /ISl OpraHu3a-
IIUU CTEeKa

6. [apBapickas apXUTEKTypa

- Kaxxplii BHyTpeHHUH OJOK MaMSATH COCIUHSETCS C MPOIECCOPHBIM SAPOM OTIACIBHOW IIMHOM,
YTO MO3BOJISIET OJHOBPEMEHHO C UTEHUEM-3AMChIO JAHHBIX IPU BBIIOJIHEHUH TEKYIEH KOMaH bl IPOU3-
BOJIUTH BBIOOPKY M JIEKOAUPOBAHHUE CIEAYIOLIEH KOMaH b

- HamM4ue OOILIeH MmamsTH MO3BOJIET ONepaTuBHO M 3(P(PEKTHBHO NepepaclpeneNiarth ee 00beM
JUTSL XpaHEHUs OTAEIbHBIX MAaCCHUBOB KOMaH]I, JAHHBIX M peaIn3alii CTeKa B 3aBUCUMOCTH OT PelllaeMbIX
3amaq

- Hepgoctatkom siBisieTcst HEOOXOMMMOCTD TIOCIIEIOBATEIbHON BHIOOPKH KOMaHI M oOpabarTbiBae-
MBIX JAHHBIX 10 OO CUCTEMHOMN IIINHE

- HCTIONB3YyeTCsl BHEUTHSS MaMSATh Ul XpaHeHHsI KoMaH [ (IporpaMM) U BHYTPEHHS JIsl OpraHu3a-
LMY CTEeKa

7. OcHOBHOM HUIIIEH 8 OUTHBIX MUKPOKOHTPOJICPOB SBJISIOTCS

- CmapT¢oHBI, MIAHIIETH U IPYTHE COBPEMEHHBIE YCTPOUCTBA C rpa)MueCKUM JUCIUICEM U CEH-
COpPHBIM BBOJIOM

- CoBpeMeHHbIe TIepCOHATbHbIE KOMIBIOTEPHl U HOYTOYKH B KayeCTBE LIEHTPAJIHHOTO BBIUMCIIH -
TEJIHOTO YCTPOMCTBA

- JlemeBble KOHEUHBIE M3/EMs OOIIETO MOJIb30BaHMs, HE TPEOYIOIHE CePhe3HBIX BBHIYMCIUTEINb-
HBIX 3aTpaT U BBICOKOM CKOPOCTH peaKIMH: IMU(PPOBbIE MIaTa MHAMKALMU JJIs oToOpakeHus uHpopma-
1uu, 00pabOTUMKH KIaBUATYPHI, TPOCTEHINNE YCTPONUCTBA YIIPABICHUS IIIATOBEIMU JABUTATEISIMH, TTPE00 -
pasoBarenb HHTep(ecoB MO0 peTpaHCIISITOP CUTHAJIOB U T.IT

- IIporpammupyemsie noruueckue koutposuieps! (IJIK) nns ynpasinenus tex.npoueccamu Ha 3a-
BOJIE.

8. BHyTpeHHue TaliMepa no3BOJIIIOT OTCYUTHIBATH MHTEPBAJIbl BPEMEHH U

- 3arycKaroTCsl Bce BCET/ia OJTHOBPEMEHHO, a Korzia cpadarbiBaeT TpeOyeMblil TaitMep, MPOUCXOUT
MIPEepPHIBAHHE

- PaGorarot He3aBUCHMO ApYT OT Apyra

- CHIDKAIOT IPOM3BOJAUTEIBHOCTh MHUKPOKOHTPOJUIEPA, T.K. IOCTOSHHO TPeOyeTcsl MPOBEPSTh MX
COCTOSTHHE

- paboTaIOT Ha YaCTOTE Apa MUKPOKOHTpOJLIEpa

9. Kak uM3MEeHHUTCS] MPOU3BOJUTEILHOCTh MUKPOKOHTPOJIJIEPA, €CJIM OJHOBPEMEHHO OyayT pabdo-
tath Bce TaiiMepsl, ALIIL, UART u npyras nepudepus?

- OcraHeTcsl Ha MPEXHEM ypOBHE, T.K. BCTpOCHHas nepudepusi He BIUSET HA MPOU3BOIUTEIb-
HOCTb MUKPOKOHTpOJLIEPA.

- OcTaHeTcsl Ha IPEKHEM YPOBHE, €CIIU B IIPOrpaMMe He MPOUCXOUT 00paboTKa BEI30BOB MPEPHI-
BaHMii 1100 onpoc (h1aroB COCTOSHUIMA

- OcTaHeTcs Ha IPEXKHEM yPOBHE, €CJIM B MPOrpaMMe MPOUCXOAUT 00pabOTKa BHI30BOB IpEphIBa-
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HUI 6e3 orpoca ¢aroB COCTOSIHUN B OCHOBHOM Iporpamme.

- 3HAYUTEITBHO CHU3UTCS U3-32a 3arpy3KH Mporeccopa

10. 3auemM HEOOXOAMMO UCTIONIB30BaTh 00PAOOTKY BHI30BOB IPEPHIBAaHUNA?

- Jlns mukmmgeckoro orpoca ¢iaroB COCTOSHUN Tepudepuu B OCHOBHOM MporpaMme

- lnst ynoOGCTBa OTIAAKU

- JIns pacnapamnenuBanys 3aa4 MUKPOKOHTpOJIEpa

- Tak TpeOyeTcs /Ui HanMCaHUsI KoJa

11. TTopTsl BBOJIA/BBIBO/IA ATO:

- OnpezienieHHbIE BHYTPEHHHUE PETHCTPHI BBOIA/BHIBOA

- OTenbHbIe KOHKPETHBIE HOKKH MUKPOCXEMBI

- OTnenbHas 00aCTh MAMITH MUKPOKOHTpOJLIEpa

- Pa3neM Ha oTiIagovHOM IUIaTe

12. [TopTsl BBOJA/BBIBOIA TTO3BOJISIOT:

- YcraHoBUTH MO0 CYMTATh €AMHUILY/HOJIb HA HOKKE MUKPOKOHTpOILIEpa

- [IpeoOpa3zoBaTh aHANOTOBBII CUTHAT B IU(POBOIA

- ChopmupoBaTh MHPOTHO-UMITYIIbCHYIO MoAysiuio (LITNUM)

- IlepenaBats u npunumate ganubie o UART

13. o Tumy curHama pa3IuyaroT MOPTHl BBO/IA/BBIBOJIA:

- JluckpeTHble U aHAJIOrOBbIE

- [lepenactpanBaemble

- Bce BepHO

- Bce He BepHO

14. OgHoHamnpaBieHHbIE TOPTH BBOJIA/BBIBOIA MTPETHAZHAYECHBI TOIBKO JIIS:

- BBOJIa (BXO/IHbIE MOPTHI, MOPTHI BBOJA) UM TOJIBKO ISl BBIBOAA (BBIXOAHBIE TIOPTHI, IOPTHI BHIBO-
na).

- BBOJIa (BXOJ/IHBIE TIOPTHI, IIOPTHI BBOJIA)

- TOJIBKO I BBIBOJIA (BBIXO/IHBIE MTOPTHI, HOPTHI BBIBOJA).

- OITHOBPEMEHHOTO BBO/IAa U BBIBOJIA

15. JIByHarpaBiieHHbIC TOPTHI BBOA/BBIBO/A:

- OTO Te K€ OIHOHAIPABJIEHHBIE TIOPTHI, HANPABJICHHUE Mepeaayl KOTOPBIX MOKET ObITh H3MEHEHO
IIPOrPaMMHO NPU MHULIMATIU3ALUU MUKPOKOHTPOJLIEpa

- HampaBJICHHE IEepeAay, KOTOPBIX ONpENEseTcs B IpOLEcce MPOrpaMMHO-YIIpaBiIsieMON Ha-
CTPOMKH CXEMBI.

- OTO MOPTHI, Y KOTOPBIX UMEIOTCS OTAEIbHBIE BBIBOJIbI HA BXOJ U OTIEJIbHBIE HA BBIXO]]

- OHOBPEMEHHOTO BBO/IAa ¥ BBIBOAA

16. ITopThl ¢ anbTepHATUBHON (DYHKIIHEH:

- OTzenbHbIC JMHUU TUX MTOPTOB CBA3aHBI CO BCTPOCHHBIMHU MepU(EepUHHBIMU YCTPOHCTBAMU, Ta-
KHMH, KaK TalMep, KOHTPOJIEPHI MTOCIIEA0BATENBHBIX TPUEMOTIEPEIATUNKOB.

- [TopTb1, KOTOpBIE GOPMUPYIOT HAMPSHKEHUE OTIIMYAIOLIUECS OT SAUHULIBI  HOJIb

- TlopThl, KOTOPBIM MOJIB30BaTENh B MPOTrpaMME MOXKET HamKcaTh OTIENbHYIO (QYHKIHIO 0Opa-
OOTKHM CUTHama

- OtnenbHBIC aHAIOTOBBIE JTMHUK ¢ QpyHKuer AL

17. Anroput™ oOMeHa IOPTOB € MIPOTPAMMHO-YIIPABIIEMBIM (TIPOTPaMMHBIM) BBOIOM/BBIBOJIOM:

- ImeroTcs 3alIMTHI OT MOBTOPHOTO CYMTHIBAHUSA-3AIIMCH OJTHOTO M TOTO ke (He M3MEHHUBILIETocs)
3HAYEHMsI Ha BBIBOJIE M CUMTHIBAHUS-3aIMCH BO BPEMsI IEPEXOAHOIO MpOIiecca Ha BHIBOJIE

- YCTAHOBKA U CYMTHIBAHUE TAHHBIX OMPEAEIIAETCS TOIBKO XOA0M BBIYUCINUTEIBLHOTO MpoLecca

- OIIpPENEIsAETCS BHYTPEHHEH CXEMOTEXHUKOM MUKPOKOHTpOIIIEpa

- YCTAaHOBKA U CYMTHIBAHUE IAHHBIX HE 3aBUCHUT OT BBIYMCIUTEIBHOTO MTpoIiecca

18. AnroputMm o6MeHa IOPTOB CO CTPOOMPOBAHUEM:

- KaXkJasi orepanusi BBOJa BbIBOJA MOATBEPHKIAETCS MUMITYJIHCOM CHHXPOHM3AIMH (CTpoOOM) €O
CTOPOHBI HCTOUYHUKA CUTHaa

- CuuTbiBaHuEe UHGOPMAIMK IPUEMHUKOM MPOUCXOAUT TOJIBKO MO AITOPUTMY IPOrpaMMBbl aHTH -
npebesra, 4YTo MO3BOJAET 3ALIUTUTHCS OT MPHEMa JAaHHBIX BO BPEMs MEPEXOJHOT0 MpoIecca BXOIHOTO
CUTHaia
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- KaX1as orepalis BBOJa BBIBOJA MOATBEPKIACTCS MPOTrPaMMHEIM (priarom (cTpoOOM) co CTOpO-
HBI HICTOYHHMKA CUTHAJIa

- CYATHIBaHUE WH(DOPMALIUK IPOUCXOUT B OCHOBHOM IIporpaMme 1o omnpocy ¢iara

19. Anroputm oOMEHa TIOPTOB C MOJTHBIM KBUTHPOBAHUEM:

- KpoMe curHanoB CHHXpOHHU3AIMU CO CTOPOHBI MEPEAATIYNKa UCTIONb3YIOTCSl CUTHAJBI MOATBEP-
XKIeHUS (TOTOBHOCTH K CIIEAYIOIIEMY OOMEHY) CO CTOPOHBI IPUEMHHKA.

- Bximowaet B ce0si pacIiupeHHbIE aITOPUTMBI 3alIUTHI OT TIOMEX U pedesra, MOTHOCTHI0 UCKITIO -
Yaromiye JOXKHbIE CpadaTbIBaHUS

- Jlannslil pexxuMm yaiie Bcero ucrnonbdyercst B AL npu usmepenun curuana

- JIaHHBIN pEeKUM aHATIOTMYEH AYTUIEKCHOMY PEXKUMY

20. B xakux unTepdeiicax B MPOU3BOIBLHBIIT MOMEHT BPEMEHU MOXKET MIPOU3BOAUTHCS JTMOO TOIb-
KO TIpHEM, JUOO TOJNBKO Teperava JaHHBIX MEXKIY AByMs aOOHEHTamH, a Oydepbl mpuemonepenaTanka
KaXX10T0 13 aDOHEHTOB CBSI3H BHITIOTHEHBI ABYHAPABICHHBIMU?

- CUMILIEKCHBIE

- [lonynyniekcHele

- JlyrinekcHbie

- Bce He BepHO

21. CKONBbKO yCTPOUCTB MO3BOJISIET COSTMHUTHh MEXK Ty co00it mHTepdeiic UART?

- Tonbko OMH MPUEMHUK U OAUH MEePeIaTIUK

- OnpenensieTcsi, CKOJIBKO BBIBOAOB YIPABICHUS UMEETCS Y MUKPOKOHTpOJLIepa, OObIUHO HE OoJiee
10

- [Iporokon pa3pemiaet aapecoBath A0 128 ycTpolcTB

- TonbKo OIMH NEpEAATYUK U HECKOIBKO TPUEMHUKOB

22. Yem B mpotokosie oomerna UART paznensieTcss Hagano U KOHEIl OTIPABICHHOTO U TTOJIYYeHHO -
ro Gaiita?

- [IporpaMMHO Npy KOMITUIISILIUA

- Crapt/cron  OUT BBICTABIISIETCS MHKPOKOHTPOJUIEPOM amiapaTHO AaBTOMATHYECKU IPHU
nepeaaye/mpruemMe

- Ctapt OUT BBICTABISIETCS MUKPOKOHTPOJUIEPOM allapaTHO aBTOMAaTHYECKH TPU Tepeaade/mpue-
Me, cToN OUT MpU HEMPEPHIBHOM Mepeaaye TaHHBIX HE BHICTABIISIETCS

- BricTaBisiembiM (hrarom

23. CunxponHu3zanus u aBTonoacTpoiika yactotel B UART nipu nepenave naHHbIX:

- ABTONOJICTPOMKA YAaCTOTHI MPOUCXOAUT TOJIBKO OJIMH pa3 MpU Hayajie IMepeiayd JaHHBIX MEXIY
YCTPOICTBAMHM U 33JJa€TCsl MOJIb30BATEIEM

- OcHOBaHa Ha IpUEMe/OTIPABKE CIEIUATBHBIX KOMaH] MEKy YCTPOCTBaMH

- 3a CHHXPOHHU3AIMIO OTBEYAET CTAPT/CTOI OUT MPH KaKJIOM OTIIPaBICHHOM OaiTe JaHHBIX

- OnpenensieTcsi BHEIITHUM KBapIlIeBBIM PE30HATOPOM Yy IMPUEMHUKA U NepeaTinKa

24. Kak cnenyer coequHuTh BhIBOIbI RX/TX npueMHnka u nepenaTauxa?

- TX nepenarunka coenuauth ¢ RX npuemnuka, a RX nepenarunka coennauts ¢ TX npuemMHuka

- TX nepenarunka coenuHuTh ¢ TX npuemHuka, a RX nepenarunka coeauHuTh ¢ RX npuemHuka

- He umeer 3HaueHus1, T.K. HACTPOIKa ONPENEISAETCS IPOTPAMMHO B MUKPOKOHTPOJLIIEPE

- OmnpenensieTcst MacTep yCTPOHCTBOM (MepeAaTUMKOM) MPU MHULIUATH3AUN

25. SPI untepdeiic ucrnonb3yeTcs As:

- 17151 cBSI3M MEXKYy pa3inMYHbIMU BHEITHUMH YCTPONCTBaMH (KaK MBIIIb U KJIaBUATYpPa)

- CBs3M MEX1y pa3IMYHBIMA MUKPOCXEMaMU Tpejieax MiaaThl

- JInst opranmzanuu cetn u3 100 ycTpoiicTB 1 Oosee, B mpeenax miaThl

- CBs3u ¢ ycTpoiictBamu Ha yactote 1MI'1 u meHee.

26. CKOIBKO YCTPOUCTB MO3BOJISIET COSAMHUTH MEX Ty co00it mHTepdeiic SP1?

- Tonbko OAMH MPUEMHUK U OJUH MEepeIaTIUK

- OnpenensieTcsi, CKOJIBKO BBIBOAOB YIPABICHUS UMEETCS Y MUKPOKOHTpOJLIepa, OObIUHO HE OoJiee
10

- [Iporokon pa3pemiaet aapecoBaTh A0 128 ycTpolcTB

- TonbKo OMH NEpEAATYUK U HECKOIBKO TPUEMHUKOB

27. Yem B mpotokone oomeHa SPI paznensieTcss Hayaao ¥ KOHEIl OTIPABICHHOTO M TOJYYEHHOTO
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Oaiita?

- [IporpaMMHO ITpU KOMITUJISILIAA

- Crapr/cron  OUT BBICTABIIIETCS MHKPOKOHTPOJUIEPOM amMapaTHO AaBTOMATHYECKU IPHU
nepeaaye/mpruemMe

- TakToBBIMU MMITYJIbcaMU Ha BbIBoAe CLK u anmapaTHbIMU HaCTpOMKaMH MUKPOCXEMBI

- BoicTaBisiembiM (h1arom

28. CuHXpoHM3aLMs U aBTONOACTpoKa yacToThl B SPI npu nepenaue naHHbIX:

- ABTONOJICTPOMKA YAaCTOTHI MPOUCXOAUT TOJIBKO OJIMH Pa3 MpPH Havajle Nepelayd JaHHBIX MEXAY
YCTPOICTBAMHM U 33JJa€TCsl MOJIb30BATENEM

- CUHXpOHU3aIKA MPOUCXOUT TAKTOBBIMU UMITYJIbcaMK Ha BbiBoge CLK

- OcHOBaHa Ha IpUEMe/OTIPABKE CIEIUATBHBIX KOMaH] MEKy YCTPOCTBaMH

- OnpenensieTcss BHEIIHUM KBapLIEBBIM PE30HATOPOM Yy IPUEMHHUKA U ITepeaTiuKa

29. Kak cnenyet coenuHuTh BbiBOAbI TuHUKA MISO/MOSI npueMHuKa 1 nepeaaTinka?

- MISO nepenatunka coenuautb ¢ MOSI npuemnuka, a MISO npuemnuka coenuauts ¢ MOSI
nepeaaTynKa

- MISO nepenatunka coenquuuth ¢ MISO npuemnuka, a MOSI npuemnuka coenuauts ¢ MOSI
nepeaaTynKa

- He umeer 3HaueHus1, T.K. HACTPONKA ONPEIEIAETCS IPOrPAMMHO B MUKPOKOHTPOJLIIEPE

- OnpenensieTcss MacTep yCTPOUCTBOM (IIEpeIaTYMKOM) IPU MHUIIMATU3ALUN

30. Yto curHanu3upyeT OKOHUYaHue oOMeHa TaHHBIX B SP1?

- 3aBepiieHre 0OMeHa WHUIMHUPYETCS BEAYIIUM IOCPEICTBOM YCTAaHOBKM B HEAKTUBHOE COCTOS-
HUE CUTHaJIa BRIOOpA BEIOMOTO (BBIBOAOM SS)

- OTmpaBka/mpueM BceX TpeOyeMbIX TaHHBIX B OCHOBHOM MporpamMme

- Crapt/cTon 6uramu

- OyaroM B OCHOBHOM ITPOrpaMme

14.1.2. Bonnpocs! AJ151 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEMHHAPaM
1. CTpyKTypa MUKpPOIIPOIIECCOPOB
2. OcHOBHBIE CBeJICHUS O NMepU(EepHIHBIX MOAYISIX MUKPOKOHTPOJUIEPOB
3. Moaynu nocienoBaTeaIbHOro 0OMeHa B MUKPOKOHTOJLIEpax
4. 3arpy3ka nporpammbl B MUKPOKOHTPOJLIIED
5. Cuctema KoMaH] MUKPOKOHTpoIiepoB AVR
6. S3p1k CH 17151 MUKPOKOHTPOJIIEPOB
7. Mukpokontposuiep ATmegal6. OcHOBHBIE XapaKTEPUCTUKU, PETUCTPBI

14.1.3. Tembl MHAMBUIYAJIbHBIX 3aJaHUI
NuauBuayansHoe 3amanne Nel. Pa3paboTka cXeMmbl SIIEKTPUYECKON MPUHIUIHAIBHON W IpO-
rpaMMHOro koza uist MK nozkiiroueHus: JaTYuKOB K IIMHAM [epeaadu JaHHbIX.

14.1.4. Tembl OnIPOCOB HA 3AHATHSAX
-OCHOBHBIE NOHATHS MUKPOIIPOLIECCOPOB M1 MUKPOKOHTPOJUIEPOB
-ApxuTtektypa MUKpOoKoHTposuiepoB ATMegal 6, nporpammHas Mozienb
-ITopte! BBOna/BEIBOTA A, B, C, D (I/0)
-Ananorossiii kommaparop (AC)
-Ananoro-mugposoit mpeodpazosarens (A/D CONVERTER)
-Taitmepspi/cuetunku (TIMER/COUNTERS)
-Croposxesoit Taitmep (WDT)
-Copoc npu cHkeHnu HanpsbkeHus nutanus (BOD)
-IIpepsiBanus (INTERRUPTS)
-TakToBbIl TEHEPATOP
-Cuctema peanbnoro Bpemenu (RTC)
-ITamsTh
-YHuBepcanbHbIi nocnenoBarenbHbiid npuemonepenatduk (UART wiu USART)
-ITocnenoBarensHbIN nepudepuiinsiii nuaTepdeiic SPI
-J/IByxnpoBonHo# nocienosatenbHbli nHTEpdeiic TWI (12C)
-Peructpsl cocTostHUS
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-IIpuHIIMN peann3auy BRIMOIHEHUS IPOTPAMMBI

-Bb130B moamporpaMMel Ha si3bIKe HU3KOTO YPOBHSI.
-dopmMaThl IPECTABICHUS YHCEIT

-SI3p1k AccemOnepa u TUPEKTUBHI 111 MUKPOKOHTpOJuiepoB AVR
-MateMaTu4ecKHe 1 JIOTHYECKHE OTepaluy MPUCBOCHUS
-Oniepatopsl caBHUTa

-Komanzp! ycnoBHbIx nepexoqoB Cu

-Komanger if(){}else{};

-Komanna while(){};

-Komanna for(;;){};

-Komanna switch(){};

-Komanpa goto

-CTpykTypa nporpaMmsl Ha a3bike Cu

-OO0bsiBIIEHNE TIEPEMEHHBIX

-Onucanne GyHKINH-00paObOTUYMKOB MpEphIBAHUI
-Onucanue BbIBOI0B MUKpOKOHTposuiepa AVR ATmegal6(L)
-ITopTtsl BBOZA-BBIBOIA

-CTpyKkTypa mopTa/BbIBO/IA

-Peructpsl ynpasnenus

-Taitmepsl cueTunKu

-Peructpsl ynpasnenus

-Pexxumbl paboThI

-Monyns UART

-Monyme AIIIT Ananoro-mudpoBoii mpeodpaszosarens - (Analog to Digital Converter)
-IIpepeiBanus

14.1.5. Tembl JOMAIIHUX 3aJaHAN

= OcCHOBHbIE CBOHCTBa, O0JIACTH MCIIOJIb30BAHUS U OCOOEHHOCTH MHUKPOIIPOLIECCOPOB OOIIEro
Ha3HAYCHUS.

= CpaBnHurenbHas xapaktepuctuka RISC apxuTekTypsi.

= CpaBHutenbHas xapakTepuctuka [IpuHcronckoii apxutekty-poi(Pon-Heiimana).

= CpaBHHTENbHAS XapaKTepUCTHKA ["apBapACKOil apXUTEKTYpHI.

= XapaKTepUCTUKA aCIIEKTOB IIOCTPOCHMS IPOLIECCOPHOIO A1pa

= OcHOBHBIE MMapaMeTpbl U 0OCOOEHHOCTH IPUMEHEHHUS JIBYHA-IIPaBJICHHBIX IOPTOB, HACTpanBae-
MBIX Ha BBOJ| UJIM BBIBOJ IIPOrpaM-MUPOBAaHUEM OUTa B PETUCTPE HANPABICHUS MEPEIadH.

= [Ipunuun padotsl U ocHoBHbIE mapameTpsbl Moyt ALIL Ha ocnoBe ALIII nocnenoBarensHOrO
OpUOIVKEHUSL.

= [IpuHiun paboThl 1 OCHOBHBIE CBOMCTBA «KJIACCUUYECKOI0» Talimepa.

= OCHOBHBIE BO3MOKHOCTH CTOPO>KEBOTO TaliMepa.

= OO0nacTh NpUMEHEHHUs CUCTEMBI PEAILHOTO BPEMEHHU.

= Pa3HOBUAHOCTH BCTPOCHHOI MaMATH U 00JIACTU €€ IPUMEHEHUsS] B MUKPOKOHTPOJLIepax.

= [IpuHuuns! paboThl NpepbIBaHUN UX TPUOPUTETHI.

= HazoBute nocnenoBarenbHble HHTEPPEHCH JaHHBIX U UX 00Ja-CTH IPUMEHEHHUSL.

= YHHMBepCaJbHbI aCHHXPOHHBIN WM YHUBEPCAIBbHBIM CUHXPOH-HO/aCHHXPOHHBIN IIpUeMonepe-
Jatyuk. HazHayenue, CHHXpOHU3aLUs, IOAKIFOYEHNE JOCTOMHCTBA U HEJOCTATKU

= Cnoco6 nonyuyenust RS-232 /485 u3 UART, ¢pusnueckuii ypo-BeHb, JaIbHOCTh PaOOTHI.

= IlocnenoBarenbHbI BBICOKOCKOPOCTHOM mepudepuiiHblii Tpex-npoBoAHbli uHTEpdeiic SPI.
Ha3nauenune, CHHXpOHU3ALM, OJKIIO-YEHUE, TOCTOMHCTBA U HEAOCTATKH.

= JIByxnpoBonHo#i nocienosarensHblil uHTEpderic TWI/I12C. Haznauenue, CHHXpOHM3aLKs, O/~
KJIFOUYEHHUE JOCTOMHCTBA U HEJO-CTATKH

= Uro mpencrapisier co0oi BHyTpUCXeMHOE IporpammupoBa-aue (ISP)?

= s yero npomensiet npouuska yepe3 JTAG u uto 17151 3T0-ro He06XoaAUMOo?

= Oco0eHHOCTH MapajlIeIbHOTO BEICOKOBOJIBTHOTO IPOrPaM-MHPOBAHUSI.

< Yro takoe Bootloader?

= [loscHuTs paspsaasl peructpa cocrosHus SREG
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= HasHaueHue nmporpaMMHOTO CUETYHKA

= [IpyHIUD BBINOIHEHUS IPOTrPaMMBI

= Hasnauenue u npuHIMI paboTHl yKa3arTels cTeKa

= [lepeuncanTh 4acTo UCMONIb3yeMble JUPEKTHBBI acceMoiepa

= [losICHUTh MaTeMaTHYECKUE U JJOTMYECKUE ONIEpATOPhI TPU-CBOCHUS

= [IpuBenure MmaremMaTu4ecKue U JJIOTHYECKHUE ONEPaLUy IPHUCBOE-HHUS.

= Kaxkue cymecTByroT oneparopsl caBura.

= [IpuBeaute npumep xomansl if(){}else{}.

= [IpuBenute npumep komansl while(){}.

= IIpuBeaute mpumep komansl for(;;){}.

= [IpuBenure npumep koman sl switch(){}.

= [IpuBenure npumep KoMaH bl 2oto.

= THmoBas cTpyKTypa mporpamMmsl Ha si3bike CH.

= Onucanue QyHKIMI-00paOOTIMKOB MIPEPHIBAHHIA.

= Kak HacTpauBaroTcs MOPTHI OOIIET0 Ha3HAUYCHHS?

= Ckonbko TaiiMepoB B AtMegal 6?7 Kakue cymecTByoT pexkuMbl pabOTHI B Taiimepax?

= Kak nHactpouts Mmonyns UART Ha npuem u nepenauy? Kak y3Harh, 4TO JaHHBIE TPUHATHI/OT-
MpaBJICHbI?

= I'ne xpanurcs pe3ynbraT onudpoBku qaHHbIX? Kak y3HaTh, 4TO OIM(PPOBKA 3aKOHUMIIACH?

= Ilpueaute TaOIUIy BEKTOPOB IIPEPHIBAHUM.

14.1.6. Bonpocsl n1ugdepeHIupOBAHHOTO 3a4YeTa

1. YTo Takoe MUKpOIIPOLECCOpHAs TEXHUKA?

- 3TO KOMILJIEKC TEXHHUUYECKHX U MPOTPaMMHBIX CPEACTB VIS MOCTPOEHUS PAa3IMYHBIX MUKpPOIPO-
LIECCOPHBIX YCTPOUCTB U CUCTEM

- 3TO (DYHKIMOHAJILHO 3aKOHUEHHOE M3/IEJINE, COCTOALIEE U3 OJJHOIO UM HECKOJIBKHUX YCTPOMCTB,
[JIaBHBIM 00pa30M MHUKPOIPOLIECCOPHBIX

- 3TO IPOrpaMMHO-YIPaBIsEMOE YCTPOUCTBO, IOCTPOEHHOE, Kak MpaBuiio, Ha ogHoi BUC u ocy-
IIECTBIISIOIIEE MPOLECC YIpaBieHus U nudpoBoit 00paboTku HHGOpMaLUU

2. Uto Takoe MukpompoieccopHoe ycrpoiicto? (1.1)

- (P)YHKIIMOHAJIIBHO M KOHCTPYKTHBHO 3aKOHUCHHOE W3JIeNINe, COCTOSIIEe U3 HECKOIBKUX MHUKPO-
CX€M, B COCTaB KOTOPBIX BXOAUT MUKPOIIPOLIECCOD.

- 3TO IPOIPaMMHO-YIIPABIIEMOE YCTPOUCTBO, IOCTPOEHHOE, KaK IIpaBuilo, Ha ogHoi BUC u ocy-
HIECTBIISIONIEE MPOIIECC YIpaBieHus U udpoBoit 06padboTku nHGopmauu

- 3T0 (PYHKIMOHAIBHO 3aKOHYEHHOE U3/IEINe, COCTOSIIEE U3 OHOTO MM HECKOIbKHX YCTPOUCTB,
[JIaBHBIM 00pa30M MUKPOMIPOIIECCOPHBIX

3. Yrto Takoe MUKpompoleccop?

- 3TO IPOrpPaMMHO-YIPaBIsEMOE YCTPOUCTBO, IOCTPOEHHOE, KaK MpaBuiio, Ha ogHoi BUC u ocy-
IIECTBJISIONIEE MPOLECC YIpaBieHus U LuppoBoil 00paboTKK HHPOPMALUH.

- ofgHOKpucTanbHasgs OBM, cTpykTypHas cxema KOTOPOH COJIEPKUT BCE (YHKIMOHAIbHBIE Y3IIbl,
HeoOXouMble 1711 00ecrieyeHHss aBTOHOMHOM pabOThl B KAUECTBE YIPABISAIOIETO WA BHIYUCIUTEIBHOTO
YCTpOWCTBA

- 3T0 (PYHKIMOHAIBHO 3aKOHYEHHOE U3/IeINe, COCTOSIIEEe U3 OAHOTO MM HECKOIbKHX YCTPOUCTB,
[JIaBHBIM 00pa30M MUKPOMIPOIIECCOPHBIX

4. Yto Takoe MUKPOKOHTpOJLIep?

- 3TO IPOrpPaMMHO-YIPaBIsiEMOE YCTPOUCTBO, IOCTPOEHHOE, KaK MpaBuiio, Ha ogHoi BUC u ocy-
IIECTBJISIONIEE MPOLECC YIpaBieHus U LuppoBoil 00paboTKKU HHPOPMALUH.

- ogHOKpucTanbHasgs OBM, cTpykTypHas cxema KOTOPOH COJIEPKUT BCE€ (YHKIIMOHAIbHBIE Y3IIbI,
HeoOXouMble 171l 00ecrieyeHHss aBTOHOMHOM paboThl B KAUECTBE YIPABISAIOIETO WA BHIYUCIUTEIBHOTO
YCTpOWCTBA

- 3T0 (PYHKIMOHAIBHO 3aKOHYEHHOE U3/IEINe, COCTOSIIEEe U3 OAHOTO MM HECKOIbKHX YCTPOUCTB,
[JIaBHBIM 00pa30M MUKPOMIPOIIECCOPHBIX

5. UTo Ha3bIBAIOT apXUTEKTYpOil MUKpOKoHTpoiuiepa (1.1)

- 9TO KOMIUIEKC ammapaTHbIX M MPOTrpaMMHBIX CPEACTB MHKPOKOHTPOJUIEPA, MPEAOCTABISEMbIX
I10JIb30BATEIIIO.

CornacoeaHa Ha noprane Ne 34963 21



- TO MUKPOKOHTPOJUIEPbI, UMEIOIINE OOIYI0 apXUTEKTYPY U CTPYKTYPY

- COCTaB M B3aUMO/JICHICTBIE OCHOBHBIX YCTPOUCTB U OJIOKOB, pa3MEIICHHbBIX HA €T0 KpUcTasie

6. Uto Takoe MuKpormnpoueccopHas cuctema? (1.2)

- 3TO (PYHKIIMOHAILHO 3aKOHUEHHOE M3JIENINe, COCTOAIIEEe U3 OJHOTO UM HECKOIBKHUX YCTPOMCTB,
[JIaBHBIM 00pa30M MHKPOTIPOLIECCOPHBIX

- 3TO KOMIUJIEKC TEXHHUUYECKHX U MPOTPaMMHBIX CPEACTB JUIS MOCTPOEHUS PA3INYHBIX MUKPOIPO-
LIECCOPHBIX YCTPOUCTB U CUCTEM

- 3TO MPOTPAMMHO-YIIPABIISIEMOE YCTPOUCTBO, TOCTPOECHHOE, KaK MpaBuio, Ha ogHoit BUC u ocy-
IIECTBIISIONIEE MPOLECC YIpaBieHus U nudpoBoit 00paboTku HHGOpMALUU

7. Uto Ha3piBatoT CeMerCcTBOM MUKPOKOHTPOJLIEPOB?

- 3TO MUKPOKOHTPOJIJIEPBI, UMEIOIINE OOIIYI0 apXUTEKTYpy U CTPYKTYPY M 00beAMHEHHBIE 00IIeit
CHUCTEMOU KOMAaH/I.

- TO MUKPOKOHTPOJUIEPbI, UMEIOIINE OOIYI0 apXUTEKTYPY U CTPYKTYPY.

- 3TO MUKPOKOHTPOJIJIEPHI, UMEIOIIUE Pa3HbIE APXUTEKTYPY U CTPYKTYpY.

8. Ha3oBHUTE OCHOBHBIE CBOWCTBA «KJIACCUYECKOIO» TailMepa

- YBEJIMYEHHUE UM YMEHBIICHUE CUETYMKA HA €JMHUILY B 3aBUCUMOCTH OT HaCTPOEK

- YBEJIMUEHHUE CUETUMKA HA 33JJaHHOE 3HAUECHUE

- YMEHbILIEHUE CUETUYHKA Ha 3aJaHHOE 3HaYCHUE

9. Kakyto Mukpocxemy HE0OXOMMO UCTIOIB30BaTh, YTO0BI MOMy4YnTh RS-232 13 UART?

- MAX232

- TI232

- AD232

10. YTo OTHOCHTCS K MOCIIEIOBATEIbHOMY BBICOKOCKOPOCTHOMY NEepH(pEpHUITHOMY TPEXITPOBOIHO-
My uHTEepPeiicy?

- SPI

-12C

- UART

11. YTo OTHOCHTCS K TOCJIEN0BATEIIHHOMY BBICOKOCKOPOCTHOMY Mepu(PepUtHOMY JBYXITPOBOJTHO-
My uHTepdeiicy?

- SPI

-12C

- UART

12. Kakoii uHTEpdeiic mo3BOIIET YIPABIATH COACPKUMBIM SUEEK MaMATH MPSIMO B KpUcTaie?

- UART

- SPI

- JTAG

13. Yto no3BoaseT nporpaMmarop Ajs BHyTPUCXEMHOTO0 nporpaMmMmuposanus (ISP) ?

- TOJIBKO MTPOrPaMMHUPOBATH MUKPOKOHTPOJLIEP

- IPOTPaMMHUPOBATH U MPOBOJUTH OTIAAKY

- HCTIOJIb30BaTh MapaljieIbHOE BHICOKOBOJIBTHOE MTPOrPaMMUPOBAHKE

14. Yro no3BoJisieT BoIMONHATh CucteMa koman AVR ?

- onepanuu oOMeHa U MePeChUIKU JaHHBIX Mexay siuelikamu RAM u onepaTuBHBIMU perucTpamu.

- BBIMOMHATH apuMETUKO-TOIrHYECKUE ONEPALMU U OTEepalMy CABUTA HEMIOCPEACTBEHHO HAJ CO-
JEP>KUMBIM SYEEK MaMSITH

- 3aIIMCaTh KOHCTAHTY WJIM OYUCTUTH COACPKUMOE STUCHKU MaMATH

15. Kakoit 6uT cOOTBETCTBYET paspsigam peructpa coctossaust SREG?

-bur7-1

-bur 2 - TOV1

- bur 3 - TXEN

16. Jlnis yero HeoOxonum nporpammusbiii caetyuk PC (Program Counter)?

- Jliia xpaHeHus agpeca O4epeTHON KOMaH/Ibl

- [1nst oTcueTa BpeMEHHBIX HHTEPBAJIOB

- JIns1 oTcyeTa TaKTOBBIX UMITYJILCOB MUKPOKOHTpOJLIIEpa

17. Yto aBAsieTCS OCHOBHBIM MPUHIIMIIOM BBITIOJIHEHUS TPOTPAMMBI?
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- IOCJIeIOBATENIbHASI BHIOOPKA KOMAH]I B TIPOIIECCE BHITIOTHEHUS MTPOTPAMMBI

- OTCYTCTBUE 3aBUCAHUMN

- KOPPEKTHOCTh MAaTEMATUYECKUX U JIOTHUYECKUX BBHIYUCICHHMA

18. Yro obecrieurnBaeT BOZMOKHOCTh BBI30Ba U BBITTOJHEHUS MOJIMPOrpaMMbl B MUKPOKOHTpPOJLIE-
pe?

- Crexk

- OnepatuBHas NaMsTh

- Peructpsl ob1iero HazHaueHus

19. B kakoM ¢opmare npeacraBieHo gaHHoe yncio: 0x0a

- Bocbmepuunslit

- [IlecTHaguaTEpUUHBII

- JIecSITHUYHBIN

20. Yro mpencrapisier co00i KOMaHa MPOrpaMmbl?

- MHOTOpa3psiIHOE IBOMYHOE YHUCIIO, KOTOPOE COCTOUT M3 JBYX YacTe — Koja oInepanuu ¥ Koja
aJipecalfy OrepaH/ 0B

- KOJ aJpecaluy, OMpEeAessionuii BbIOOp ONEepaHI0B, HaJl KOTOPHIMH MPOM3BOAWTCS 3a/laHHas
oreparus

- Kon onepanuu, 3aaaromuii Buj onepanyu, BHIMOIHIEMON TaHHON KOMaHI0M

21. Yto o6o3HauaeT B s13bike CH 3HAK «=»

- PaBEHCTBO MEPEMEHHBIX

- oTIepaTop MPUCBAUBAHUS

- JIOTUYECcKasi KoMaH/1a

22. Yto o603HauaeT B sA3bIke CH 3HAK «>>» TUO0 «<<»

- MaTeMaTu4eckasi KoMaHaa 0oJbIlie/MEeHbIIe

- OTIepaTop CABUra

- JJIOTUYECcKasi KoMaH/1a

23. if(){}else{}, while(){}, for(;;){}, switch(){} — aT0..

- KOMaH/Ibl YCIIOBHBIX MEPEXO0I0B

- KOMaH/IbI ITUKJIOB

- KOMaH/Ibl 0€3yCIOBHBIX NEPEXOJI0B

24. Kakas 3anmch 00s13aTeIbHO JI0JKHA IPUCYTCTBOBATH B IIporpamMmme?

- main()

- # include

- While(1) { }

25. I'me OOBSABIISAIOTCS JTOKATBHBIC IEPEMEHHBIE?

- B camom Hauane mo0oit GyHKIIUN

- B camom Havasie nporpaMMsl

- B include ¢atiine

26. Kak oTM4YuTh B TEKCTE MPOrpaMMBbl OOBIYHYIO (DYHKIIMIO OT MpEphIBaHUs?

- [To mepBomy 3ape3epBupoBaHHOMY CJI0BY ISR

- [1o mepBOMY 3ape3epBUPOBaHHOMY CIIOBY void

- OyHKIUSA «00pabOTUHK MpEepbIBaHUS» OTMEUEHa KOMaH 101 goto

27. Ckonbko TaiimepoB B AtMegal6?

- TpH TaiimMepa/cueTunka obmiero Ha3HaueHus , n1Ba 8-paspsanubix T/CO u T/C2 (MakcumanbHBINA
cuet 110 256) u onuH 16-paspsausiii T/C1 (MakcumanbHOE uncio 65536)

- TpY TaliMepa/cueTdurKa oOIIero Ha3HadyeHus , onuH 8-pa3psianbiii T/CO n T/C2 (MakcuMalIbHBIN
cuet 110 256) u onuH 16-paspsausiii T/C1 (MakcumanbHOE uncio 65536)

- OJTUH TaMep/CYETUYHK 00IIero Ha3HaueHus , oauH 8-paspsaubiii T/CO u T/C2 (MakcuManbHBINA
cuet 110 256) u onuH 16-paspsausiiit T/C1 (MakcumanbHOE uncio 65536)

28. Uto Takoe npepbiBaHuE?

- CHTHAaJ, COOOMIAIONIUI MPOIIECCOPY O HACTYIUICHUU KaKOTO-JIMOO COOBITHS, IPU STOM BBITIONHE -
HUE TEKYyIIEeH MOCle0BaTeIbHOCTH KOMaH MPUOCTAHABIMBAETCS U yIpaBiIeHHE MepenaéTcs npoueaype
00paboTKM NpephIBaHUS

- CUTHAJI, COOOIIAOIINI MPOIIECCOPY O HACTYIUICHUH KaKOTO-JTHOO0 COOBITHSI, TIPH STOM BBITIOJHE -
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HUE TEKYIIEH MOCIeA0BaTeIbHOCTH KOMaH/I 3aBEPIIACT CBOIO padOTy W IMOCJE 3TOTO YIpaBlieHUE Tepe-
naércs mporenype o0paboTKU MpephIBaHUS

- CUTHAJI IIPOIIECCOPY O TOM, UTO TJIe-TO MPOH301IeN cOO0it

29. Kakoe npepbiBaHre UMeEET 00Jiee BHICOKUN TPUOPUTET?

- Copoc (reset)

- [lepenonaenue moboro u3 taiimepos (TOV)

- Buemnee npepeianue (INTO), noctynusiiiee Ha HOXKKY MUKPOKOHTpOJLIIEpa

30. Kakoe npepbiBanue umeeT 0ojiee BEICOKUI proputeT? (7.6)

- Taiimepa

- UART

- ADC

14.1.7. Tembl 1a00paTOpHBIX padoT
Jlabopatopnas pabota Ne 1 «IlopTer BBOa/BBIBOIA
JlaGoparopHas pabota Ne 2 «M3y4yenue npepsiBanuii, AL, UART»
Jlabopatopnas pabota Ne 3 «Taiimepsi/cuetunku, [LHIUM (PWM) momynsmsi»

14.1.8. Tembl KypcOBBIX IPOEKTOB / KyPCOBBIX PadoT

1. CripoekTupoBaTh MHOTOKAHAJIbHYIO CUCTEMY PETYIMPOBAHUS TEMIIEpaTyphl B TeIuMie. Bkito-
YyaeT BOCEMb JATYMKOB TEMIIEpaTypbl U HarpeBaresieil. 3HauyeHHe CTaOMIN3UpyeMOoil TeMIiepaTrypsl 3a1a-
ercs B nuamnasone ot 10 1o 40 rpanycoB. Mnaukaius BIXOAHBIX CUTHAJIOB HA BKJIIOUEHHE HarpeBaresnen -
C MIOMOIIIBIO JIMHEHWKH cBeTo1no10B. Ha mudpoBoe Tab10 BEIBECTH TemmepaTypy 00beKTa, HOMEP KOTOPO-
ro HabpaH Ha POrPaMMHOM MEPEKII0YATEIIE.

2. CpoeKTHpOBaTh U3MEPUTEIb YACTOTHI CETH C TOYHOCTBIO /10 AECSTHIX JOJIEH repiia npu BpeMe-
HHU U3MepeHus: He Oojee ofHOM cexyHabl. MHpopmanus nomkHa 1yOnupoBaTbCsi Ha BBIHOCHOM TalIo,
CBSI3b C KOTOPBIM OCYILECTBIISETCS C IOMOUIbIO TPEXIPOBOIHON JTMHUU CBSA3H.

3. Pa3zpabortaTh yCTpOMCTBO OXpaHHOM CHUTHANM3aIMH. YHCIO OXpaHsIeMbIX OOBEKTOB - 110 64.
YCeTpoiicTBO TOMKHO COXPaHITh CBOIO PabOTOCIIOCOOHOCTh IIPU BBIKIIIOUEHHUH ceTH. [Ipu HakaTuu KHOII-
k1 “3anpoc” Ha nudpPOBbIE UHIMKATOPHI MOCIEI0BATENFHO BHIBOJIATCS HOMEPA OOBEKTOB, 00CITYKEHHBIX
1o curHany “TpeBora”.

4. CrpoeKkTHpoBaTh yCTPOMCTBO KOHTPOJII MHTEHCUBHOCTHU JIBMKEHHUS uepe3 MocT. [lo 3ampocy
BHEIIHEr0 YCTPONCTBA BBIBOAUT HA LU(POBBIE MHAUKATOPHI Yac MUK U KOJUYECTBO aBTOMOOWJIEH, mpo-
HIEIINX Yepe3 MOCT B 3TOT Yac.

5. CrpoeKkTupoBaTh yCTPOMCTBO YIIPaBJICHUS 3BOHKOM Ha 3aHATUA. J[OJDKHO peanu3oBaTh peajib-
HYIO CETKY PAaclHUCaHus HIKOJIbHBIX 3BOHKOB, MHIUKALUIO TEKYILEr0 BPEMEHHU.

6. CipoeKTHpOBaTh YCTPOMCTBO I U3MEPCHHS TIOTPEOIIEMON IEKTPO-IHEPTUN B JIOOOH ceTh
noctostHHOTO Toka (110 10000 kBTuac).

7. CIpoeKTHUpOBaTh JEKTPOHHBIE Bechl. DUKCUPYIOT CHayasia Bec Tapbl (0aHKU MOJ CMETaHy WU
pacTUTEIBLHOE MACIIO), @ 3aTEM YUCTBIM BEC MPOJYKTA U €I0 CTOMMOCTb.

8. Pa3paboTarh nudgpoBoii aBTOMOOMIBHBINA CITUOMETD (TPH ACCATUIHBIX pa3psiia).

9. [Tudposoit reneparop. YacToTa HMITYIILCOB Ha BBIXOJIE TeHEpaTropa B repiax ot 1 g0 99 nomkHa
OBITh paBHA YKCIIY Ha MPOTrPAMMHOM Mepekiitoyaresie U oToOpakaThes Ha HUGPOBBIX HHIUKaTOpax. -
TEIBHOCTh UMITYJIbCOB - 100 MKc.

10. CnpoekTupoBaTh reHepaTop MavyeKk MUMITYJIbCOB, ciaeayromux ¢ yactotod 1 I'm. Yactora um-
myabCcoB B nauke 1 kI, uncio ummysbcoB B nadke (ot 1 g0 100) HabupaeTcss KHOIIKaMH MPOTPaMMHOTO U
otoOpakaercs Ha HUPPOBBIX HHANKAaTOpax. [urenbHocTh uMIynbea - 100 Mkc.

11. CrpoekTupoBaTh U3MEPUTENb YaCTOTHI BpalleHMsI poTopa ABurarens. J(uamnazoH U3MepeHus
(100-10000 06/muH). UMy IbCHBIN JaTYMK BBIpabaThIBacT 96 MMITYJILCOB 3a KKK 000poT. Bpems u3-
MepeHHus - He 0oJiee TpeX 000pOTOB poTopa.

12. Pa3zpaboTath 37I€KTPOHHOE YCTPONCTBO yHpaBiIeHUs MHKYOaTopoM. TOUYHOCTH 3a/laHusl U CTa-
onnmzanuu temneparypsl - 0,1 rpamyca. Uepes Kaxaplii 4ac 00eCreunTh M3MEHEHHUE TTOJIOKEHHS SIUIT 1Ty -
TeM moBopoTa Ha 45 rpaz. [Ipenycmorpers b poBy0 HHAMKALMIO TeMiieparypsl. s anamoro-uugpo-
BOT'0 IIpe00pa30BaHMsI CUTHAJIA UCIIOIb30BAaTh METO/ ABYXTAKTHOTO HHTETPUPOBAHUSL.

13. CrnpoexrupoBarb nudposoit cnuaomerp st AWM. KonTpoaupyemas CKOpoCTbh aBTOMOOHIIS -
110 200 xkm/4ac.

14. Pa3zpaboTath 3JIEKTPOHHBIE IIAXMATHBIE YaChl C IBYMS UHIMKATOPAMU OTCYETa BPEMEHHU.
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15. CipoekTrpoBaTh MHOTOKaHAIBHYIO CUCTEMY PETYJIMPOBaHMs TEMIIEpATyphl B Teruiule. Bkito-
yaeT YeThlpe JaTyuKa TeMIEepaTypbl U HarpeBareisl. 3HaueHue CTaOUIN3UpyeMoil TeMIepaTyphl 3a1aeTCs
B nuamnaszone ot 10 go 40 rpagycoB. MHaukaiust BRIXOJHBIX CUTHAJIOB Ha BKJIIOUEHUE HarpeBareseil - ¢
MOMOIIIbIO JTUHEUKH cBeTOAHOA0B. [l aHamoro-undpoBoro npeodpa3oBaHus UCIOJIb30BAaTh METO ABYX -
TaKTHOTO UHTETPUPOBAHUS

16. Pa3paboTaTh 2JIEKTPOHHBIN TalMeEp C HHAWKAIIUEH B peKUME 00paTHOTO CUeTa YCTAaHOBJICHHO-
ro BPEMEHHU B Yacax, MUHYTax U CEKyHJaX. B TedeHue 3aJaHHOTO BPEMEHHOI'O OTpe3Ka MOJDKEH OBITH
BKJIIOYEH HCIIOJIHUTENbHBIN 3JIEMEHT (HarpeBartesb).

17. CnpoekTHpoBaTh U3MEPUTEIL YACTOTBI CETU C TOYHOCTBIO JI0 AECATHIX J0JIEH repla Ipu Bpe-
MEHHU HU3MepeHus He Oonee oAHON ceKyH[bl. [Ipnbop MoKEeH MOKa3bIBaTh YMCIO MPHU BKIIOUYEHUU €r0
BUJIKU B PO3ETKY CETH NIEPEMEHHOIO TOKA IIPOMBIIIIEHHON YaCTOTHI.

18. Pa3paboTarh yCTPOMCTBO OXpaHHOUW CHUTHAIM3AIMN KBAPTUP OAHOTO MOIBE3/1a MHOTOATAXXHOTO
noma. Yuciio oxpaHsieMbIX 0OBEKTOB - 110 16.

19. CripoekTupoBaTh yCTPOHCTBO KOHTPOJISI MHTEHCUBHOCTH JBMKEHHUSI aBTOMOOWIICH 1O aBTOMa-
rHCTpaiu 0e3 JOMOJHUTENBHBIX ChE3/I0B/BbE3/I0OB C IOPOTU HAa KOHTposMpyeMoM yuactke. Ha mudposbie
MHAMKATOPbI BHIBOJUTCS TEKYIIee BpeMsl M KOJIMYECTBO aBTOMOOWIIEH, MPOIIEAININX Yepe3 MarucTpaib C
Hayajia CyTOK.

20. CripoekTHpOBaTh YCTPOMUCTBO YIIPABICHHS TYAKOM Ha 3aBojE. JIOKHO peann30oBaTh peaibHYIO
CETKY pPacIUCaHUs CMEH, 00eICHHBIX IIEPEPbIBOB, MHIMKAIIMIO TEKYILIETO BPEMEHHU.

21. CripoekTupoBaTh AMEKTPOHHBIE BeChl. DUKCUPYIOT BEC M CTOMMOCTH pac(hacoBaHHON MOPIIHH
IIPOAYKTA.

22. YactoTa UMITyJILCOB Ha BBIXOJIE TeHepaTopa B reprax oT 10 1o 999 nomwkHa ObITh paBHA YUCTY
Ha MMPOTrPAMMHOM TEPEKIIIoUaTesie U 0ToOpaxarbcs Ha MUPPOBLIX HHIUKATOpaX. [MUTeThHOCTh UMITYIIh-
coB - 10 mxkc, yposens - TTJL

23. CapoekTupoBaTh reHepaTop Mavek UMITYJIbCOB, ciaeayromux ¢ yactotor 10 ['m. Yactora um-
nyascoB B nadke 10 k1, uncno umnynascoB B mauke (ot 1 g0 100) Habupaercst Ha TMMOax IpOrpaMMHOTO
MEPeKITIoUaTess U 0ToOpaxaeTcst Ha U(GPOBBIX HHANKATOpax. JnurensHOCTh nMITynbea - 10 MKc.

24. CnpoeKTUpoBaTh U3MEPUTENL YACTOTHI BpallleHUs poTopa ABUratelss. /[namazoH u3MepeHus
(100-1000 o6/muH). MIybCHBINM AaTYMK BbIpabaThiBacT 16 MMITYIbCOB 3a KaKIbli 000poT. Bpems u3-
MepeHus - He Oosiee Tpex 000pOTOB POTOpA.

25. Pa3paboTath 37€KTPOHHOE YCTPONCTBO YIpaBiIeHUs MHKYOaTopoM. TOYHOCTH 3a/laHUs U CTa-
owmnmzaruu Temrepatyps - 0,1 rpamyca. Uepes kaxaplii 4ac 00eCIeYnTh N3MEHEHHUE TTOJIOKESHUS STUTT Ty -
TeM moBopoTa Ha 45 rpaz. IlpexycMoTpeTs HUGPOBYIO HHAMKAIMIO TeMIiepatypbl. s aHanoro-mudpo-
BOT'0 MPeo0pa30BaHUs UCIOIB30BaTh METOI MTOCIIEI0BATEIbHBIX MPUOINKEHUH.

Paspabotarhs yacel-cekyHnomep koMMeHTatopa. Ilepen HayamoM cOpeBHOBaHMN CTallepoB B Ia-
MSITh 3aHOCUTCSI BpeMsI KOHTPOJIBHOTO 3a0era rnocienoBareinbHo Mo KpyraMm. Haxxatue KHOIKM mociie ove-
PEIHOTO Kpyra BbI-BOJUT HH(POPMAIIUIO 00 OTKIIOHEHUH OT KOHTPOJIBHOTO BpeMeHu (10 £99.9 c).

27. Pa3paboTaTh 4yachl JIEKTPOHHBIE CO 3BYKOBBIM CHTHaJIOM. BOCTIpOM3BOISAT MENOIUIO UYepe3
KaKJIBIN 4ac.

28. CpoeKTHUpOBaTh YCTPOMCTBO YIPABICHUS paOOYMM IMKJIOM JIMTbEBOW MamuHblL. Pabounii
IIUKJI BKJIIOYAET CMbIKaHue (opM, MOJBOA MeXaHM3Ma BIIpbIcKa, BIpbICK (T1), popmosanue (T2), otBOg
MexaHu3Ma BIpbICKa, 3arpy3Ky (T3), oxmaxknenue (T4), pazmbikanue GOpM W BBITAIIKUBAHUE H3ICITHS.
[Tay3a mexny nuxnamu - TS. Bpemennsie unrepsainsl T1, T2, T3, TS - 1o 99 ¢, T4 - 1o 9999 c.

29. ChopoeKTHUpOBaTh CUETYHMK IMOTPEOIsieMOi TerioBoi 3Hepruu. KoHTpomaupyeTrcss o0beM 1o-
TpeOIsieMoii Topsiuel BOJBI M pa3HOCTh TEMIIEPATyp B TpyOax ropsiyei U XOIOIHON BOJIBI.

14.2. Tpeﬁ()BaHI/Iﬂ K OIICHOYHBIM MaTepuajgam AJd JUll ¢ OrPpaHHYCHHBIMHA BO3MOKHOCTAMU
3A0POBbH U HHBAJIHI0B
I[JISI JiuI ¢ OrpaHNM4YCHHBIMH BO3MOXXHOCTAMU 3J0POBbA U MHBAJIUAOB MPECAYCMOTPCHBI JOIMOJIHU -
TEJIBPHBIC OLICHOYHBIC MaTEPHAJIbI, IICPCUCHb KOTOPBIX YKAa3aH B Ta6J'II/II_[€ 14.
Ta6J11/1ua 14 — I[OHOJIHI/ITGJIBHLIC MaTepuajibl OUCHUBAHUA IJId JIML C OrpaHUYCHHBIMU BO3MOXKXHOCTAMU
310pPOBbA U MHBAJIUJIOB

Kareropuu Bubl TONOTHUTEIBHBIX OIICHOYHBIX ®opMbI KOHTPOJISL M OLICHKH
oOyyaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUs
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C HapymeHuIMHU
ciyxa

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

[IpenMy1ieCTBEHHO MMCbMEHHAs
IIPOBEpPKa

C napyueHusMu
3peHus

CobecenoBanue 1o BOIpOCaM K 3a4eTy,
OIIPOC 10 TEPMHUHAM

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHIMBUAYATIBHO)

C HapymeHHAIMHU
OIIOPHO-
JIBUTATEILHOTO
anmapara

Perenne qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE pabOThI, BOIIPOCHI K
3a4eTy

[Ipenmy1ieCTBEHHO TUCTAaHIHMOHHBIMU
MeTOoInaMH

C orpaHUYeHUSIMH TIO
o0IIeMe TUITUHCKUM
MOKa3aHUSIM

TecThl, MMCEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOIIPOCHI K 3a4eTy,
KOHTPOJIbHbIE PA0OThI, YCTHBIE OTBETHI

[Ipenmy1iecTBEHHO IpOBEPKA
METO/IaMH UCXOJIS U3 COCTOSIHUS
oOydJaromierocst Ha MOMEHT ITPOBEPKU

14.3. Metoauuyeckne peKOMEHIAUMH M0 OLEHOYHBIM MAaTEePHAJIaM JJIf JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B

Jis nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCSA J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLICHOUYHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHoOu (hopme;

- B [e4aTHOU (hopMe C YBETUUECHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM UTEHHUSI ACCUCTEHTOM 3aJIaHUS BCIIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOIF30BAaHUEM CYpPIOTIEPEBOIA.

Jlumiam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3[I0POBBS U MHBATUAAM YBEITUYMBACTCA BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKMX 00y4aroImuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Hasi opMa MpeoCTaBICHUS OTBETOB Ha 3aJjaHUs, 2 UMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIIOJIH30BAHHEM YCIIYT ACCUCTECHTA;

- IIPEJICTaBICHUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OIPAaHUYEHHBIMU BO3MOXHOCTSIMU 3710PO-
BbSl 1 MHBAIHJIOB 10 AWCIMILIMHE MPEAyCMaTPpUBAET MpeAocTaBieHne nHdopmanuu B popMax, aaanTtu-
POBaHHBIX K OIrPpaHUYCHUAM HUX 310POBbA U BOCIIPUATHA I/IH(bOpMaHI/II/IZ

JIst Jid1 ¢ HAPYLIeHUSIMH 3PeHus:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (hopMe yBETUISHHBIM IIPUPTOM.

JIJist JiM1L ¢ HAPYIIEHUsIMU CJIyXa:

- B (hopMe AIIEeKTPOHHOTO TIOKYMEHTA;

- B Ie4aTHOU hopme.

JlJis1 JINI ¢ HAPYIIeHUSIMU ONIOPHO-ABUIaTeJILHOIO aNNapara:

- B (hopMe AJIEeKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

HpI/I HGO6XOI[I/IMOCTI/I JJI JIAL € OTPpaHUYCHHBIMU BO3MOKHOCTAMMU 30J0POBbA U UHBAJIMJ0B IIPOIC-
Jypa OLIEHWBAHUS PE3yIbTaTOB O0YUEHHSI MOKET POBOIUTHCS B HECKOIBKO 3TAIOB.
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