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O1eHOYHBIE MaTEPHAIIBI IO JUCHUTUTMHE PACCMOTPEHBI U 0JJOOPEHBI Ha 3aceJaHIH
kadenpsl, mpoTokoa No OT « » 20 1.

3aBenytomuii kadenpoit JroOymkuna H,H.

! B TaHHOM JOKYMEHTE MPE/ICTABICHBI THITOBBIE OIICHOYHBIE CPEACTBA. [10THBIH KOMIUIEKT OIle-
HOYHBIX CPEJICTB, BKIIOYAIOLINI Bce BApUAHTHI 33/1aHU (TECTOB, KOHTPOJIBHBIX PadoT U 1Ip.),
npeJiaraeMbIx o0yJarolemMycs, XpaHuTcs Ha Kadenpe B OyMa)kHOM U 3JI€KTPOHHOM BHJIE.




1 IlepeyeHb MIAHHPYEMBIX Pe3yabTATOB 00y4eHHsI M0 JUCHUILIMHE (MOYT10),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pPe3yJIbTaTaMH 00pa30BaTe/IbHON NPOrpaMMblI

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

[Tnanupyemble pe3yiabTaThl
00y4YeHUs IO TUCITUILTNHE

KO,I[ N HAUMCHOBAHHEC I/IH,[[I/IKaTOpBI JOCTHIXKCHUA
KOMIICTCHIIN U

[Ipodeccuonanbubie

IK-2.1.

3HaeT NMPUHIIUIBI TOCTPOCHHS
TEXHUYECKOTO 3aJaHMsI IPHU pas3-
paboOTKe AJIEKTPOHHBIX OJIOKOB
I1K-2.2.

YMeer Ucroinb30BaTh HOPMaTHB-
HBIC U CIIPABOYHBIC IAHHBIC TIPU
pa3paboTKe MPOEKTHO-
KOHCTPYKTOPCKOW JOKYMEHTAITUH

IK-2

CniocoOeH ocyIecTB-
JSITh KOHTPOJIb COOT-
BETCTBHS pa3pabdarhl-
BAaE€MbIX MPOEKTOB U
TEXHUYECKOH JIOKY-
MEHTAallUU CTaHJap-
TaM, TEXHUYECKUM
YCJIOBHSIM U IPYTUM

- 3HaTh MPUHIUIIBI IPOEKTUPO-
BaHMS YCTPOMCTB MUKPOIPO-
LIECCOPHOM TEXHHUKHU B COOTBET-
CTBHUH C TEXHUYECKUM 3a/IaHHEM
- YMeTh UCIO0JIb30BaTh CIIpa-
BOYHBIE JJAHHBIE MPU IPOCKTHU-
pPOBaHUU YCTPOMCTB MUKPOIIPO-
LECCOPHON TEXHUKHU

- Bnaners HaBbikamu ogopmiie-

HOpMaTuBHBIM JO0Ky- | [1K-2.3. HUS IPOEKTHOM TOKYMEHTAIluU
MEHTaM Brnaneer HaBbikamMu opopmIleHHsT | B COOTBETCTBUU CO CTaHIapTa-
MIPOEKTHO-KOHCTPYKTOPCKOM 0- | MU
KYMEHTAIIMH B COOTBETCTBHH CO
CTaHJapTaMu

Tabmuna 2 — [Macriopt ¢oH/Ia OIIEHOYHBIX CPEJICTB

Kountpoaupyembie HaumeHnoBaHnue
dopmupyemast
pa3aeJbl (TeMbl) OLIEHOYHOI'0 IToka3zaTen oneHKH
KOMIIeTeHLIUSA
JUCHMILINHBI cpeacTBa
Jlaboparopusie | IlonHOTa M IPaBUIILHOCTH
Pazoen 4 [1K-2 patop P
paboThI BBIIIOJIHEHUS 3aJaHU
IIpaktueckue | IlonHOTa M MPAaBUILHOCTE
Pa3zoen 5 [1K-2 p P
3aJaHusg BBINIOJTHEHHS 3aJaHUA
Pazoenwvt 1 —5 ITK-2 Tect [TpaBUITBEHOCTH OTBETOB
ITomHOTa M IPaBUIBHOCTD
Pazdenvt 3, 4, 5 TK-2 KIT p
BBITIOJIHEHUS 3aaHU

2 MeToanueckne MaTepHAaJibl, ONpeIe/IA0NNe MPOLeayPhbl OlleHUBAHUS 3HAHWI,
YMeHM, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTepu3youue npouecc
(opMupoBaHusa KOMIETEHIH

Mertoanyeckre MaTepualsl, ONpeAelsiole MPoLeayphl OLCHUBAHUS 3HAHUM, YMEHUH,
HABBIKOB U (WJIH) OIBITA JCATEIHLHOCTH, MPEICTABICHBI B BUJIE TEXHOJIOTHUECKON KapThI JIUCIIH-
TUTHHBI (Tabnuia 3).

Tabnuua 3 — TexHomornueckas Kapra Juist O4HON (opMbl 00yUEHHS

Cpoknu HIxana
HanmenoBanue Kpurepun
BBIINOJI- OlICHH-
OLICHOYHOI0 CPe/ICTBA OlLleHUBAHUS
HCHUSA BaHUA

Ilpomesrcymounas ammecmavus 6 hopme «3auem c oueHKou»

1 | JlJaboparopHnas pabora 1

B TCUCHHUH
ceMecTpa

5 0aiuIoB

S 0amnoB — CTYIEHT IoOKazail
OTJINYHbIE HABBIKM MPUMEHEHHSI




Cpoknu HIxana
HaumenoBanue Kpurepun
BBINOJI- OlleHH-
OLI€HOYHOI0 CpeAcTBa OlleHUBAHUS
HEeHUsl BaHUsl
B TCUCHUU IIOJIyYCHHBIX 3HAHUU U YMEHUU
2| JlaGoparopnasi pabora 2 cemecTpa > bannos IpU peleHuH NpoQecCHoHaTb-
B TEUCHHH HBIX 33/1a4 B paMKaxX YCBOGHHO-
3 | JlaboparopHas pabora 3 cemecTpa 5 6auIoB | o yueBHOrO MaTepuana.
4 0a/u10B — CTYJEHT IMOKa3ajl
B TEYCHUHU
4 | JlaboparopHas pabora 4 cemecTpa 5 6ajIOB | XOpOINME HABBIKM IIPUMEHEHHS
P — MOJYYCHHBIX 3HAHUN U YMEHUU
5 | JJaboparopnas pabota 5 ceMECTDA 5 6aioB | IPU pelIeHUU MpodeccruoHalb-
P HBIX 33J[a4 B paMKaX YCBOCHHO-
B TEYCHUHU
6 | JlaboparopHas pabota 6 5 Gao | [0 y4eOHOro mMarepuana.
ceMecTpa 3 6aXI0B — CTYAEHT IOKa3al
B TCYCHHUH
7 | JJaboparopnas padora 7 5 Gamop | YAOBJICTBOPUTCILHOC BIIA/ACHNC
cemecTpa HABBIKAMU TPUMEHEHUS TONY-
B TCUCHUU YCHHBIX 3HAHUN U YMEHHUU IIPU
8 | JlaGoparopnas pabora 8 cemecrtpa > bamnos pemieHnn  mpodeccuoHaTbHBIX
B TEUEHHIH 3aJja4y B paMKax YCBOECHHOTO
9 | Jlaboparopnas paboTa 9 cemecTpa 5 0alwIoB | yueGHoOro Matepuana.
B TCUCHIMN 0 6ajn0B — CTYIEHT npoje-
10 | IIpakTrueckoe 3aganue 1 cemecTpa 5 6aIoB | MOHCTPHPOBAT HENOCTATOUHBIH
YpOBEHb BIAJCHUS YMEHUSMU U
B TCUCHHUH
11 | IIpakTrueckoe 3aganue 2 ceMeCTDA 5 6amI0oB | HABBIKAMU IIPH PELIEHUH IIPO-
P (deccruoHaNbHBIX 3a7jad4 B pam-
B TCUCHHUH
12 | IIpakTryaeckoe 3aganue 3 5 Gamiop | KaX YCBOGHHOIO y4eOHOro Ma-
cemecrTpa Tepuana.
B TEYCHUHU
13 | IIpakTrueckoe 3ananue 4 5 Gannos
cemecTpa
B TEYCHUHU
14 | TlpakTudeckoe 3agaHue 5 5 0aJU10B
cemecTpa
30 6amioB — 91-100 % mpa-
BUJIbHBIX OTBETOB — BBICOKHIA
YPOBEHb 3HAHUN;
20 6angoB — 71-90 % npa-
BUJIbHBIX OTBETOB — JJOCTATOY-
B TEYECHUU HO BBICOKHI YPOBEHb 3HAHU;
15 | Tect 30 6amnoB p o ’
cemecTpa 10 6an10B — 61-70 % mpa-
BUJILHBIX OTBETOB — CPEIHUH
YPOBEHb 3HAHUN;
0 6an0B — 0-60 % npaBUITH-
HBIX OTBETOB — OU€Hb HU3KHI
YPOBEHb 3HAHUM.
100
NTOI'O: - -
OayI0B

Kpurtepun ouenku pe3yjbTaToB 00yueHusl 0 JUCHUIJIMHE:

0 — 64 % oT MakcMMaJdbHO BO3MOXXHOW CYMMBI OalJIOB — «HEYIOBJIETBOPUTEIHHOY
(HepoCTaTOUHBIN YPOBEHD JIJISl IPOMEKYTOUHOM aTTeCTallui MO JUCHUILIUHE);

65 — 74 % OT MakCHMaJbHO BO3MOXXHOH CYMMBI OQZIOB — «YyJIOBJICTBOPUTEIHLHOY
(moporoBblii (MUHUMAaJIbHBINA) YPOBEHb);
75 — 84 % oT MakCUMaTbHO BO3MOXHOW CyMMBI 0aJJIOB — «XOPOIIO» (CPeIHUN YPOBEHbD);
85 — 100 % ot MakcuMaIbHO BO3MOKHOW CyMMBI 0aJIIOB — «OTIMYHOY (BBICOKUH (MaKCH-
MaJIbHbIN) YPOBEHbB)




Tabmuua 4 — TexHonoruueckas Kapra Juis 3a09HOM (HopMbl 00yUeHHS

HanmenoBanue
OLICHOYHOI'0 CPeACTBA

Cpoxu
BBITOJI-
HEHUs

HMIxanaa
OLICHM-
BaHUA

Kpurepun
OLlcHUBAHMS

Ilpomesrccymounan ammecmayus 6 popme «3auem c OyeHKOW»
B TCUCHUU S 0amnoB — CTYIEHT IOKazai
1 | Jlaboparopnas pabora 1 5 Gannos YA
ceMecTpa OTJINYHBIC HABBIKU TIPUMEHEHUS
B TEYCHHUH MOJIYYEHHBIX 3HaHUW M YMEHHI
2 | JJaboparopnas pabota 2 cemecTpa 5 6amioB MDY PEIICHIH MPODECCHOHATH-
3 | a6 Gora3 | BTedeHHn | < o HBIX 3a7[a4 B paMKaX YCBOCHHO-
400paTopHad paboTa cemecTpa aUIOB | 1o yyeGHOro MaTepuaa.
4 0a/JIOB — CTYACHT IMOKazall
B TEYCHHUH
4 | JlaboparopHas pabora 4 cemecTpa 5 0a/uIOB | XOpOLIME HABBIKK MPUMEHEHHS
IIOJIyYCHHBIX 3HAHUU U YMEHUHU
B TCYCHHUH
5 | JJaboparopnas padota 5 COMECTDA 5 6ajuoB | IPY PEIIEHUH TPO(ECCHOHAb-
p HBIX 33/1a4 B paMKaX YCBOEGHHO-
B TCYCHHUH
6 | JJaboparopuas pabora 6 5 Gaos | 1O y4eOHOro MaTepuaa.
cemecrpa 3 0a/u10B — CTYIEHT IMOKa3aji
B TEYCHUHU
7 | Ilpaktuueckoe 3amanue | 5 Gamop | YAOBICTBOPHUICIILHOC BIAJICHUC
ceMecTpa HABbIKAMU TMPUMEHEHUS TMOIy-
B TEYCHUU YCHHBIX 3HAHUM U YMEHHU IIpU
8 | IIpakTuyeckoe 3amanue 2 cemecTpa 5 6amioB peIeHIH  TPODECCHOHATHHBIX
0 |1 5 | BTeuenmn | 3aJjad B paMKaxX YCBOECHHOTO
paKTHUYeCKOe 3aJaHue cemecTpa allloB | yyeGHOro MaTepUaa.
0 6asnoB — CTYIEHT mMpoje-
B TEYCHUHU g
10 | IIpakTtuueckoe 3aganue 4 cemecTpa 5 6a/uIOB | MOHCTPUPOBAJ HEIOCTATOUHBIH
YpOBEHb BIAJICHUS YMEHUSMU U
HABbIKAMU TPU PEUICHHH MPO-
B TCUCHHUH -
11 | IpakTryeckoe 3aganue 5 5 Gaop | PeCCHOHANBHBIX 3a/1a4 B pam
cemecTpa KaX YCBOEHHOI0 y4eOHOIro Ma-
Tepuana.
45 6ansoB — 91-100 % mpa-
BUJIbHBIX OTBETOB — BBICOKHIA
YPOBEHb 3HAHU;
30 6ann0B — 71-90 % npa-
BUJIBHBIX OTBETOB — JIOCTATOY-
B TEYCHUH HO BBICOKUI YPOBEHb 3HAHMIA;
12 | Tect 45 6annos P o ’
cemecTpa 20 6am0B — 61-70 % npa-
BUJIbHBIX OTBETOB — CPEIHUN
YPOBEHb 3HAHU;
0 6an10B — 0-60 % npaBUIIB-
HBIX OTBETOB — OYEHb HU3KHM
YPOBEHb 3HAHUM.
100
HUTOTIO: - -
0aIoB

Kpurtepuu onenkn pe3yaibTaToB 00y4eHHUs 110 AUCHMUILIMHE:

0 — 64 % oOT MakCHMaJbHO BO3MOXHOW CYMMBI OQJJIOB — «HEYJIOBJICTBOPHTEIHLHOY
(HeOCTaTOYHBIM YPOBEHB JJIsl IPOMEKYTOUYHON aTTEeCTAallUu 10 AUCIUILINHE);

65 — 74 % oOT MaKCUMaJbHO BO3MOXKHOW CYMMBI OQJJIOB — «YIOBJIETBOPUTEIHLHO
(moporoBbIi (MUHUMAJIBHBINA) YPOBEHb);
75 — 84 % oT MakCHUMaJIbHO BO3MOXHOU CyMMBI 0aJlJIOB — «XOPOIIO» (CpeIHUN YPOBEHb);
85 — 100 % oT MakcHMalbHO BO3MOKHOW CYMMBI OQJIJIOB — «OTJIMYHO» (BBHICOKUN (MaKcCH-

MaJbHBIN) YPOBEHB)




Ilpomescymounas ammecmavusn ¢ gpopme KII

[To pe3ynbpTaraM 3alMTH KYpCOBOTO MPOEKTA BBHICTABIISICTCS OIEHKA M0 4-0ayIbHOM IIKaie
OLICHUBAHUS

® OILIEHKA «OMJAUYHO» BBICTABISIETCS CTYACHTY, €CIIU B paboTe coAepkKaTcs dJIeMEH-
Thl HAYYHOT'O TBOPYECTBA U JEIAKOTCS CAMOCTOSITEIbHbBIE BBIBO/IbI, JIOCTUTHYTHI BCE
pe3yNbTaThl, YKa3aHHbIC B 33JaHUH, KaueCTBO O(GOPMIICHHSI OTYETA COOTBETCTBYET
YCTaHOBJICHHBIM B BY3€¢ TPEOOBAHHSIM U TPU 3aIUTE CTYICHT MPOSIBIJI OTIUYHOE
BJIaJICHUE MaTepuaioM padoThl U CIIOCOOHOCTh apryMEHTHPOBAHO OTBEYaTh Ha IO-
CTaBJICHHBIE BOIIPOCHI 110 TeME PabOTHI;

® OICHKA «XOpOouio» BBICTABISETCS CTYACHTY, €CJIU B paboTe JOCTUTHYTHI BCE pe-
3yNbTaThl, YKa3aHHbIC B 33JlaHUU, KadecTBO O(OpPMIIEHHS OTYETa COOTBETCTBYET
YCTaHOBJICHHBIM B By3¢ TPeOOBAaHUSM U TIPU 3AIIUTE CTYACHT MPOSIBUII XOPOIIee
BJIaJICHUE MaTepuaioM padoThl U CIIOCOOHOCTh apryMEHTHPOBAHO OTBEYATh HA IO-
CTaBJICHHBIE BOIIPOCHI 110 TeME PabOTHI;

® OIEHKA «V0081emeopumenbHo» BbICTABISIETCS CTYACHTY, €Ci B paboTe TOCTUT-
HYTHI OCHOBHBIE PE3yJbTaThl, YKa3aHHBIE B 33JJaHUH, KA4eCTBO OOPMIICHHS OTYETa
B OCHOBHOM COOTBETCTBYET YCTAHOBJICHHBIM B By3¢ TPEOOBaHUSM W TIPHU 3aIIUTE
CTYICHT IPOSBUI YIOBJIETBOPUTEIHHOE BJIaJICHUE MaTepUaIoM padOThl U CIOCO0-
HOCTB OTBEYATh HAa OOJIBIIMHCTBO MOCTABJICHHBIX BOIIPOCOB I10 TEME padOTHI;

® OICHKA «Hey0081emaeopumenbHo» BbICTABIIACTCS CTYIEHTY, €Ci B paboTe He 10-
CTUTHYTHI OCHOBHBIC PE3yJIbTaThl, YKa3aHHBIC B 33/IaHUU WJIH KQ4eCTBO 0(OpMIICHUS
OTYeTa HE COOTBETCTBYET YCTAaHOBIIEHHBIM B BYy3€ TPEOOBAHUSAM, WU IPH 3aLIUTE
CTYJICHT MIPOSIBUJI HEYJOBJIETBOPUTEILHOE BIaJICHUE MaTepUaioM pabOThl U HE CMOT
OTBETUTH Ha OOJIBIIMHCTBO MOCTABIEHHBIX BOMPOCOB MO TeMe pabOTHI.

3 TunoBble KOHTPOJIbHBIE 3aJaHNUs UJIH HHbIE MATEPHAJIbI, HEOOXOUMBbIE JIJIsI
OLIEHKH 3HAHMI1, yMeHHii, HABBIKOB U (MJIM) ONBITA 1eSITEJIbHOCTH, XapaKTepPH-
3ywiue npouecc (GopMUPOBaHNS KOMIIETEHIINIT B X0/1¢ OCBOeHHUsI 00pa3oBa-
TeJbHOI MPOrpaMMbl

3.1 3apanus 11 TeKyLero KOHTPOJIsl yCIeBaeMOCTH

3aganus J1abopaTOPHBIX padoT

Jlabopamopnas paboma Nel
3naxomemeo ¢ unmezpuposanHoll cpedou npoepammuposanusi keil-C

1.

2
3.
4.
5

N3yunTh UHTETPUPOBAHHYIO cpeny nporpammupoBanus keil-C.

[Tony4ynTh HaBBIKA PAOOTHI C TEKCTOBBIM PEAAKTOPOM 3TOW CPEbl IPOTPAMMHUPOBAHHSL.
[Tony4uuTh HaBBIKH PabOTHI C MPOTPAMMHBIMHU MIPOEKTAMHU.

Hayuutbcs TpaHCIMpOBaTh MPOTPaMMEI.

N3yuuth paboTy OTJIaAunKa IpOrpaMM B MHTETPUPOBAHHOM cpejie MporpaMMHUpPOBAaHHUS
keil-C

Jlabopamopuas paboma Ne2
B600 u 661600 unghopmayuu uepes napanienvhvie NOpmol

1.

ok ow

N3yunTh 0COOCHHOCTH PaOOTHI TAPAIIIENEHBIX IIOPTOB MUKPOKOHTPOJLIEPA.
N3yuuTh cXeMbl MOAKIIOYEHHS CBETOAMOAOB K IIU(PPOBBIM MUKPOCXEMAM.
HayuuTtbcs ynpaBiasiTe CBETOAMOAAMU MPH ITOMOILIN TPOTPAMMBI.

N3yuuTh CXeMbl MOAKIIOYEHUSI KHOTIOK M JAaTYUKOB K LIU(POBBIM MUKPOCXEMaM.
Hay‘-II/ITI)CSI OMpeaAcCIATbL COCTOAHHUEC KHOITOK ITPU IMOMOIIU ITPOrpaMmablI.

N3yunthb criocoObl oTIaAKu Iporpamm Ha gaboparopaom crenje LESO1.
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Jlabopamopnas paboma Ne3
Paboma c knasuamypoii mampuuno2o muna

1.

2
3.
4.
5

N3yunts 0cOOEHHOCTH PabOTHI MapaIeIbHBIX IIOPTOB MUKPOKOHTPOJLIEPA.

N3yunth CXEMBI OAKIIOUYEHUS KHOIIOK U MATPUYHOW KJIABUATYpPbl K MUKPOKOHTPOJUIEDY.
HayuauTbes onpenensiTe COCTOSIHAE KHOTIOK IPH MTOMOIIH POTPaMMBI.

N3yuuTh criocoObl OTIAAKH porpamMm Ha taboparopHom crenae LESO1.

N3yunTts npuHIUI pabOTH MAaTPUYHON KIIaBUATYPHI.

Jlabopamopnas paboma No4
U3zyuenue maiimepos MUKpoKOHmMpoiepa

1.
2.
3.
4.

N3yunts 0coOeHHOCTH PabOTHI TaiiMEepPOB MUKPOKOHTPOJLIEPA.

N3yuuTh METOIUKY KOH(PHUTYPHUPOBAHUS TAMEPOB.

HayuauTbcst popMupoBaTh ¢ MOMOIIBIO TaiiMepa BpeMEHHBIC HHTEPBAJIBI.

N3yuuTh criocoObl OTIAAKH porpaMM Ha ydeOHoM s1aboparopaom crerne LESOL.

Jlabopamopnas paboma Ned
H3zyuenue nocneoosamenvrozo nopma UART

1.

2
3.
4.
5

N3yunTth cxemy NOJKIIOUEHUSI MUKPOKOHTPOJIIEPA K KOMIIBIOTEDY.

N3yuntb 0cOOEHHOCTH pabOTHI MOCIE0BATENFHOT0 acuHXpoHHOoro nmopta UART.
OcBOUTH METOIMKY pacyeTa CKOPOCTH MOCIIEA0BATEIBHOIO MOPTA.

N3yuuts ocobenHoctu nporpammupoBanus UART.

N3yuuTh cr1ocoObl OTIAAKH MporpamMM Ha ydeOHoM s1aboparopaom crerne LESOL.

Jlabopamopnas paboma Ne6
Paboma ¢ cumeonvubim HCUOKOKPUCTAIIUYECKUM UHOUKAMOPOM

1.

2.
3.
4.

N3yunuTth cxemy NOJAKIIOUEHUS KUIKOKpUCTaIUIMUecKoro uuankaropa (OKKN)
K MUKPOKOHTPOJLIEDY.

N3yunth ocobeHHocTu padoTbl cuMBoiIbHOTO KKU.

N3yunTh 0COOEHHOCTD NapayljeIbHOW CHHXPOHHOM Nepejadu JaHHbIX.
Hayuutcs BeiBoauts Ha JKKU undopmanuro

Jlabopamopuas paboma Ne7
H3yuenue ananozoso-yugposoco npeoopazosamens YMK, paboma c homopesucmopom

1.

2.
3.
4.

N3yuuTh mpUHIUIIEI pabOTH aHAIOTOBO-IIM(POBOTO Mpeodpa3oBaTes
MUKPOKOHTpPOJILIEpa.

W3y4auTh cxemy OJIKITIOUSHHUS (OTOPE3UCTOPA K MUKPOKOHTPOJLIEPY.

N3yuuts criocoOs! HacTpoitku ALl MuKpokoHTpoepa yepe3 perucTpbl yrpaBieHHUs.
HayunTcs nomyyaTs HHGOpPMAIUIO C AHATIOTOBBIX TaTYMKOB.

Jlabopamopnas paboma No§
H3zyuenue wunwvt MicroLAN. paboma ¢ damuukom memnepamypol DS1820

1.

2
3.
4

N3yunTh cxemy MOJKIIIOUEHUs TEMIIEPATYPHOIO TaTYMKA K MUKPOKOHTPOJLIIEPY.
N3yunth 0COOEHHOCTH pabOTHI MOCIEI0BATENLHON aCHHXPOHHOM HHBI MicroLAN.
OcBoUTH METOAMKY MOJTyYEHHUS ajpeca ycTpoicTBa Ha muHe MicroLAN.

Hayuurces nony4ars gannsle ¢ uugposoro natunka DS1820.

Jlabopamopnas paboma No9

H3yuenue wiunbl PC. Paboma ¢ wacamu peanvroco epemenu RTC
1. H3yuums cxemy noOKat0yeHuss MOOYIs YACO8 PeaibHO20 8PEMEHU K MUKPOKOHMPOILEDY.
2. Uzyyumov ocobennocmu pabomsl nociedosamenviou cunxpornoi wiunwst 1°C.
3. Océoumsb MemoouKy nonyuenus aopeca ycmpoucmea Ha wuHe IC.
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4. Hayyumcs noayuame 0amy u 8pemst 0m MoOyis 4aco8 peaibH020 8PeMeHU.

3ajanust NpaKTHYECKUX padoT
Ipaxmuyeckas paboma 1.
Hccneoosanue pabomul yuebH020 MUKPORPOYECCOPHO20 KOHMPOILEpPd.
N3yunth Ha3HAYEHUE OPraHoB ynpasieHus U uHAMKauu Y MK. BbI3BaTh U BBIIIOJIHUTB BCE 1U-
pektuBbl [13Y-MoHMTOpa. 3aHECTH UCXOIHBIC JAHHBIEC B TAMATh U PETUCTPbI, CYUTATh IMOJY4YECH-
HBIE PE3YJIbTATHI.

Ipakxmuueckas paboma 2.

Paspabomrxa, accembnuposarnue, 3a2py3Ka u 8bINOIHEHUE 8 OMIAOOUHOM PeANCUME NPOSPAMMbL
Ha Accembnepe 0151 00HOKpucmanviozo MIIL

Pa3paboTtaTh anropuT™ BBITIOJIHEHUS TIOCTABICHHOH 3a/1a4H U Ha €r0 OCHOBE TEKCT IPOTPAMMBI
Ha acceMOepe. 3aHECTH TEKCT MPOrPaMMEI B JIMCTUHT, TO00paTh KOJIbI ONepaluii KOMaH/I,
Ha3HAYUTh oniepanibl. HacTpouTs agpeca KoMaH I, IpyU HEOOXOIMMOCTH HUCIIOIh30BATh BKAYE-
CTBE ONEepaHioB ajpeca nepexoaos. 3anecty B O3Y YMK ucnonHsemsblif Ko U UCXOJIHBIE 1aH-
HbIC. 3aIyCTHTh IPOTPAMMY I1a UCIIOJIHEHHE, IPOYUTATh MOJyYCHHBIC Pe3yIbTaThl. BBIMOIHNT
IPOrpaMMy B IOMIATOBOM PEKHUME U B PEKUME C TOUKaMH pa3pbiBa. KOHTpOIHPOBATH HCIIOTHE-
HUE OTJICJIbHBIX KOMaH/1. B ciyuae HenmpaBUIIbHOTO pe3yJibTaTa HAMTH U YCTPAHHUTh OLITHOKH.

Ilpaxmuuyeckoe paboma 3.

Ocesoenue memoouku pazpabomia npoepammuozo obecneyenus oia MK AVR na sizvike CHU 6
cpeoe Keil-C.

Paspabotars nporpamMmmy cBetoanoaHoi nHaukamu Ha s3eike CU B cpene Keil-C Code nHa 6aze
MK ATmega328 unu ATmega2560. BoimonuuTe MoaenupoBanue (CUMymsiuio) npoekra. C
nomotipio CodeVisionAVR 3arpy3utTh UCHIOTHSIEMYIO IPOTPAMMYy B PealIbHBIN KOHTPOJUISP HA
6a3e ATmega328 nnun ATmega2560 (Arduino Uno nnu Arduino ATmega2560).

Ilpaxmuueckas paboma 4.

Peanuzayus [LIHM ona pecynuposku mowHocmu 6 HazpysKe Uiy YnpasieHus CKoOpocmulo cepeo-
osueames.

Pazpaborats nporpammy renepaiuu LLHIMM curnana ¢ momonisto Taiimepa-cueturnka. MoaepHu-
3UpOBATh €€ MU 3aJaHusl yIJla IOBOPOTA POTOPA CEPBOABUTATENSA. Y TOJI IOBOPOTA POTOPA 3aa-
BaTh C IOMOIIBIO IBOMYHOTO KOJIa, BBOJUMOTO C MEPEKII0YATENEH, MOAKIFOUEHHBIX K MTapall-
nenbHOMY nopty MK.

Ilpaxmuuyeckas paboma 5.

HUcnonvzosanue ALl MK ons uzmepenus Hanpsicenusi ¢ 6bl8600OM pe3yibmama Ha HUOKOKPU-
CManu4yeckuii Mooyio.

Pazpaborate nporpammy ajist u3MepeHus HanpsbkeHust ¢ momotbio AL, pe3ynpTaT BhIBECTH Ha
KK monynb.

TECT
1 PeanuzoBats LIAIIl Ha 6a3e MUKPOKOHTpPOJIEPA MOKHO C IIOMOIIIbIO BCTPOEHHO-
r'O B HETO y371a
aHaAJIOTOBOT'0 KOMIIapaTopa
aHaJoro-1uQpoBoro mpeodpazoBaTes
+ HIMPOTHO-UMITYJILCHOI'O MOAYJISITOPA



Ecnu mpoueccop umeer 16 paspsiiHyto IIKMHY agpeca U 8 pa3psaHylo MIMHY AaH-
HBIX, TO OH aJjpecyeT 00beM MaMsATH

8K*8

16K*8

32K*8

64K*8

[Ipu nepenoaHEeHUH CTOPOKEBOrO TaiiMepa MUKPOKOHTPOJLIEpA MPOUCXOIUT
WHKPEMEHT Taiimepa/cuerunka MK

Mepexo/i B PEKUM MOHMKEHHOTO SHEPTONOTPEOIeHUS

copoc MK

(bopMHupoBaHKE CHTHAJIA 3AIPOCa IPEPHIBAHHUS

Ecnm nponieccop umeer 14 peructpos 00111ero Ha3HAYEHUS,
TO JUIS QAPECALUU K HUM B TI0JI€ KOMAH/IbI JOJDKHO OBITh MPEIyCMOTPEHO

3 pa3psina

4 pazpsina

7 pa3psinoB

8 pa3psoB

AnmnapatrHble pepbIBaHUS TO3BOJIIOT

YCKOPUTH OOMEH MEX]y MaMATbIO U BHEITHUM YCTPOHCTBOM
BbIpa0aTHIBATh BPEMEHHbIE 3aJ€PHKKU

0e30TaararenbHO OOCITYKUTh BHEIIHEE YCTPONUCTBO
OpraHu30BaTh OOMEH B MOCIIEA0BATEIHHOM KO/IE

TunuuHoe coOTHOIIEHNE MEKTY TpeOyeMbIMU 00bEMaMK MaMATH NIPOTPAMM U
JAHHBIX MUKPOKOHTpOJLIEPA IIPEIIONIAraeT, 4YTo

00bEeM ITaMATH JaHHBIX 0oJIbIlIe 00BbeMa MaMSITH nporpamMmm
00bEeM ITaMsATH JaHHBbIX MCHBIIIC 00beMa MaMsITU nporpamm

00beM IaMsATH JaHHBIX PABCH O6’beMy MnaMsTHU nporpamMmm



10

12

I'my6GuHa BIOXKEHUH IIMKIIOB BBI30BA MOANPOrpaMM B MUKPOKOHTPOJLIEPE
orpaHu4eHa

IyOMHOM CTeKa
00BEMOM TMaMSITH JTAaHHBIX
Pa3psIHOCTHIO CUETYNKA KOMaH]]

PaspAAHOCTBIO YKA3aTCIIsA CTEKA

CrekoBas namsTh paboTaeT Mo MPUHIIUITY:
MIEePBBIN 3aMUCAHHBIA KOJI YUTAETCSI IEPBHIM
MIEePBBIN 3aMMCAHHBIA KOJ YUTACTCS MMOCIETHIUM

3aIMCb U YTCHUC MOT'YT CJICJOBATH B IIPOU3BOJIBHOM IOPAAKE

B cootBeTCTBHM ¢ OTCUESCTBEHHBIM CTaHAAPTOM K MUKPOIIPOUCCCOPHBIM MHTC-
I'paJIbHBIM CXEMaM OTHOCATCH

K572I1A1
K580BM&0
K1804BCl1

K1113IIBI

BbricTpoaelicTBre pabOTHl MUKPOIIPOLIECCOPHOM CHCTEMBI 3aBUCHUT
OT pa3psAIHOCTH IIMHBI aapeca

OT pa3psAIHOCTH IIHHBI JAHHBIX

OT TaKTOBOM YacCTOTHI

ot CISC mmu RISC apxurektypsl mporeccopa

@opMHUPYIOT BBIXOJHOM OllepaH
apupMeTHYecKre KOMaHIbl
JIOTUYECKUE KOMaH/bl

KOMAaH/IbI TIEPEXO0B

KOMaHAbI CABHUT'OB

B nabop ¢uraros perucrpa ¢aaros BXoasT
9



+ (bnar 3HaKa
+ ¢uar HyneBoro pe3ysibrara

(bnar gpoOHOrO pe3ynprara

+ (dnar mepeHoca
13 [TporpaMMHO-OCTYITHBIMHU SIBJISIFOTCS CIICAYIOUIME PETUCTPBI MUKPOIIPOIIECCopa
+ perucTpsl 00IIero Ha3HAYCHHS

PETUCTPBI BPECMCHHOI'O XPpaHCHUA

+ peructp aros

+ CUETUYMK KOMaH/I

14 Komana Mukponporeccopa CoIEpKUT WA MOKET COJEPKATh
+ KOJ onepanuu

+ onepanna

+ agpec NJaHHBIX

+ ajgpec nepexona

15 AJTY mukponpolieccopa MOKET BBIIOJIHSTH ONEPAIUIO

+ noruyeckoro() cioKeHus

JIOTHUYCCKOT'O BBIYUTAHUA
+ JIOTUYCCKOI'0 YMHOKCHU A

+ uckmrouvaroniero 1M

Tembl / 3a1aHusI KYPCOBBIX IPOEKTOB

KypcoBoil mpoeKT BBINOJIHAETCS B 6 cEMECTpe U peanusyercs B (popme npakTUYecKou
MIOATOTOBKH
Tema npoekra «/I3meputenpHas cuctemMa Ha 6a3e MUKPOKOHTPOJLIEPay.
Lesb npoekTa: 3aKkperieHue TEOPETUIECKUX 3HAaHUN U (POPMHUPOBAHUE MPAKTHUECKUX HABBIKOB
MIPOEKTUPOBAHUSI MUKPOIPOIIECCOPHOI'O YCTPOUCTBA, a TAK)Ke MPHUOOpETEeHNE HABBIKOB PaboThI C
OTEYECTBEHHBIM U 3apYOEKHBIM HH(POPMALMOHHO-CIIPABOUYHBIM MaTEPHAIIOM.
BapuaHnThl 3a1aHUH 1JIs1 IPOEKTHUPOBAHUSA:

1. H3meputenbHas cucTeMa ypoBHS 3apsijia akKyMYJISTOpPHOH OaTapeu

2. H3mepurenbHas cucTeMa OCBEIICHHOCTH XHPYPTUIECKOH OnepariioHHON

10



POONO U AW

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

W3mepuTenbHas cUCTEMa OCBEIICHHOCTH y4eOHOM ayTuTOpun

W3mepurenbHas cuctemMa porpeBa aBTOMOOMIIS

W3mepuTenbHas cUCTEMa TEMIIEPATyphbl BO3yXa O(UCHOTO MTOMEIICHHS
M3mepuTenbHas cucTeMa ypoBHsI AKHUJIKOCTH B Oake

W3mepurenbHas cucrema s METeOCTaHIUU

W3mepuTenbHas cucTeMa TeMIIEpaTyphl BO3AYyXa U BIaXKHOCTH II0YBBI OPaHKEpen
N3mepurenbHas cucTreMa OCBEIEHHOCTH TEIUIULBI

W3meputenbHas cuctemMa ypoBHs 3ByKa (ILIyMOMeEp)

W3mepurenbHas cucteMa TEMIIEPaTypsl NasyIbHON CTaHIUU

W3mepuTenbHas CUCTEMA TEMIIEPATYPHI XOJIOAWIBHON YCTAaHOBKH

W3mepurenbHas cucteMa TEMIEPATYPhl KUAKOCTH JIEKTPUUECKOr0 BOIOHAIPEBATEN
W3mepurenbHas cuctemMa TeMreparypbl HHKyOaTopa

W3mepurenbHas cucrema BbICOTHI HaJl YPOBHEM MOps

H3mepuTtenbHas cuctemMa TeEMIIEpaTypbl KOMIIOHEHTOB IIEPCOHAIIBHOTO KOMBIIBIOTEPA
W3mepurenbHas cucteMa aBTOKIaBa I CTEPUIM3aLUA MEIULIIMHCKUX UHCTPYMEHTOB
M3MmepuTenbHas cucTeMa TEMIIEPATypPhl BO3AYyXa IPOU3BOACTBEHHOIO IIOMEIICHHUS
M3mepurenbHas cuctemMa TEMIEPAaTypbl aKKyMyJIITopa

W3mepuTenbHas cucTeMa HanpskKeHUs OaTaper rajlbBaHUYECKHX 3JIEMEHTOB

[lepeueHpb BOMPOCOB, MOJICKAIINX Pa3padOTKe:

Coneprkanne pacy€THO-TIOSCHUTEILHOMN 3aIUCKU:

° OnucaHue aaropuT™Ma U3MEPUTEIBLHON CUCTEMBI

°  (DyHKIMOHAJIBbHOE HA3HAYEHUE U3MEPUTEIILHON CUCTEMBI

> Pa3zpaboTka anmapaTHON ¥ IPOrPAMMHOM YacTel U3MEPUTEITLHON CUCTEMBI
o IIpunuun padotsl uHTepdeiica natunka u ALII B n3meputenbHol cucreme

> PaszpaboTka nporpaMmsl coopa 1 OTOOpaKEHUs JaHHBIX C AaTYMKa
3aKir04eHue
[Tpunoxenus.

[Tepeuens rpaduyeckoro MaTepuana:
[Tpunoxxenne A Cxema aneKkTpruyeckas NpUHIUIHaIbHas A3
ITpunoxenue b Ilepeyens seMeHTOB
IIpunoxenune B JIncTuHr nporpaMmsl.
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