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1. | Jlekuuu 4acoB
2. | JlabopaTopHbie paGoThI 4acoB
3. | IlpakTHYecKHe 3aHATHS 40 40 | uyacoB
4. | Kypcosoii npoext/pa6ota (KPC) (ayaurophas) 4acoB
5. | Bcero ayAMTOpHBIX 3aHATHI (Cymma 1-4) 40 40 | gacoB
6. | CamocrosiTesibHast paGoTa cTyaentos (CPC) - -« [ 7 . 68 . 68 | yacoB
7. | Beero (Ge3 ax3ameHa) (Cymma 5,6) 108 108 | yacos
8. | CamocT. paGoTa Ha MOATOTOBKY, CAAYy 3K3aMeHa 4acoB
9. | O0mas TpynoeMKocTh (Cymma 7,8) 108 108 | gacoB
(B 3a4eTHBIX eAMHHLIAX) 3 3 3ET
3auer IIECTOU ceMecTp And. 3ager - ceMecTp
JK3aMeH - ceMecTp
Tomck 2016
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Paccmotpena n ogoOpena Ha 3aceqanuu Kadeapbl
nporokon Ne 30  oT «28 » 8 2016

JIuer corsiacoBanmii
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1. lean 1 3aga4u AN CHMIIJIMHBI.

Juctunnuna «IIporpaMmmupoBanre MUKpOKOHTpOJIEpOB st POAY sBisieTcs AUCUUIIIMHON
(bakynbTaTUBHOTO ITUKJIA.

Ilenvto w3yuenus pucuumuinHel «lIporpaMMupoBaHne MHUKPOKOHTpOJIEpoB it POA»
ABIISIETCS O3HAKOMJIEHHE CTYJACHTOB C METOJOJIOTHEH U METOJAMKAaMU MPOrpaMMHUPOBAHUS
MUKPOKOHTPOJUIEPOB HCHOJIb3YEMBIX B PaJMO3JIEKTPOHHON amnmaparype, a Takke IOJyuyeHue
MPAKTHYECKUX HABBIKOB MPH CXEMOTEXHUYECKOM pa3paboTKe pa3HOOOPAa3HBIX TEXHUYECKUX CPEICTB
C MCNOJIb30BaHUEM MUKPOKOHTPOJJIEPHBIX U MUKPOIIPOLIECCOPHBIX YCTPOMUCTB.

OCHOBHBIMU 33/1a4aMU U3YUYEHUS JUCHUILINHBI SABIISIOTCS:

OCHOBHBIMH 3a1a4aMU U3YUYECHUS JUCIIUIUIMHBI SABIISIOTCS:

® OCBOCHME MaTepuaja Mo KaXJI0W U3y4aeMOl TEME Ha Ay JUTOPHBIX 3aHATHUAX;

e OCBOEHHE pabOThI C JOKYMEHTAIHEeH COBPEMEHHBIX MUKPOKOHTPOJUIEPHBIX YCTPOUCTB;

® OCBOCHHME COBPEMEHHBIX IPOTPAMMHBIX MPOAYKTOB [UJIi MPOTPAaMMHUPOBAHUS M  OTIAIKU
MUKPOKOHTPOJUIEPHBIX YCTPOMICTB € MCIOJIb30BAaHUEM COBPEMEHHBIX OTJIAaJ0YHBIX CPEICTB, a
TaK)Ke MPOrpaMMHOTr0 oOecTiedeH s 111 MOJCIUPOBAHUS CXEM C UX MCIIOJIb30BAHHUEM;

®  BBINOJIHEHUE MPOCKTHBIX pabOT MO 3a/laHHBIM TeMaM;

e odopMIeHHE MPOCKTOB B COOTBETCTBHM C TPEOOBAaHUSMHU, MPEABSBIAEMBIMH K JOKYMEHTaM
TaKOro THMA.

2. Mecro aucuumiaunel B cTpykrype OOIl. JlucuunnuHa OTHOCHUTCA K (DaKyJIbTaTHBHBIM

nucrurmmHaM OT/L.2.

3. TpeboBaHus K pe3yJabTaTaM OCBOECHUS JUCHUIINHBI.

[Iponecc n3ydeHus: TUCIMITIMHBI HAIIPaBJIeH HAa (OPMHUPOBAHUE CIIEIYIOIINX KOMIICTCHITHIA:

— CIIOCOOHOCTBIO YUUTHIBATH COBPEMEHHBIE TEHICHIIMH PA3BUTHUS SJICKTPOHUKU, H3MEPUTEIHLHOU 1
BBIYUCIIUTENIFHOW TEXHHUKH, HWH()OPMAIMOHHBIX TEXHOJOTHA B CBOCH NpOoQecCHOHATHHON
nesitenbHocTH (OIIK-7);

— CIIOCOOHOCTBIO  BBIMOJIHATH MAaTEMAaTHUYECKOE MOJEIUPOBAHUE OOBEKTOB U IPOLECCOB IIO
TUMOBBIM METOJUKAM, B TOM YHUCJE C HCIOJb30BAHUEM CTaHAAPTHBIX MAKETOB IMPUKIIATIHBIX
nporpamm (ITIK-1).

B pesynbrare n3yueHus AUCUUIUIMHBI CTYACHT JIOJDKCH:
3nams:
® METO/IbI ¥ CPECTBA JUIS IPOCKTUPOBAHHS CXeMOTEXHUUECKUX PEIICHHH C HCTIONIb30BaHUEM
MHUKPOKOHTPOJUIEPHBIX YCTPOUCTB;
® METO/IBI ¥ CPECTBA IS IPOTPAMMHUPOBAHNUS M OTJIJIKH MUKPOKOHTPOJUIEPHBIX yCTPOICTB.
Ymems:
® HanWcarh ¥ OTIAJAUTh MPOTPAMMHBIN KOJI Ha S3BIKE BHICOKOTO YPOBHS;
® IIPOrpaMMHUPOBATh U IKCILTyaTUPOBATh pazpadoTaHHOE nmporpaMmmHoe obecnieyenue (I110)
MHKPOKOHTPOJICPHBIX YCTPONCTB;
® 000CHOBBIBaTh BEIOOP MUKPOKOHTPOJIIEPOB U OTJIQJI0YHBIX YCTPOUCTB MIPUMEHIEMBIX IS
pOTrpaMMUPOBAHUS;
® TI0JTb30BaThCS TEXHUUECKON MH(POPMAIHEH AIIEKTPOPaTHON3ICITHIA.
Bnaodems: mpakTHHeCKUMM HaBBIKAMH OTJAJKH M IPOTPAMMHPOBAHMS KOJA HA S3BIKE BBICOKOTO
YPOBHS Il  MHUKPOKOHTPOJJIGPHOTO  YCTPOWCTBA, MPOrpaMMHBIM  OOECIeYeHHeM  JUis
POTrPaMMHPOBAHHS M CXEMOTEXHHYECKOTO MOJICIIMPOBAHUS ITOCTABICHHBIX 3a/1a4.
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4. O0beM AUCHUIIMHBI U BU/IbI Y4eOHOH padoThI

O061as TPyJ0EMKOCTh AUCHUTUINHBI COCTABIISIET

2

3a4CTHBIC CIUMHUIIBI.

Bun yueOHOI pabOTHI Beero 4acos - CeMecTpsl
AyIuTOpHBIE 3aHATHS (BCero) 40 40
B tom unce:
Jlexnun
JlabopaTopHubie paboTs (JIP)
Ipakrryeckue 3ansatus (I13) 40 40
Cemunapsi (C)
Komnoksuywmsl (K)
KypcoBoii npoekt/(padoTa) (ayauropHasi Harpy3ka)
Jlpyeue 6udvi ayoumopHoii pabomul
CamocTosiTe1bHas1 padoTa (Bcero) 68 68
Pedepar
Jlpyeue 6udvi camocmosimenvHou pabomol 68 68
Bun npoMexxyTouHO# aTTecTanmy (3a4eT, IK3aMeH) 3a4€T 3a4€T
[ToAroToBKa K c/1aue, cravya 3K3aMeHa
O0111as TPYI0EMKOCTh Yac 108 108
3auetHble Enunnnsl TpygoemkocTi 3 3
5. Conepixkanne IUCHUNITHHBI
5.1. Pa3zgenpl IMCOUMIVINH ¥ BUABI 3aHATHH
o ™
_ 5o g é e dopmupyem
= | S E|E S ~l s E|l 5o blE
Ne = |2EIEE|BO|&5|¢ 2
HaunmeHnoBanue pa3nena qUCHUILTUHBL 2 @ Bl 8 x| A& o x| & @ | KOMICTCHIUU
n/m o QI S| 8|0 R o x
S |S8|F 8|27 g5|§ 7| OKIK
z & |8 T1CK)

1. ApXUTEKTYypa MUKPOKOHTPOJIIEPOB 4 5 9 OIIK-7

AVR u PIC
2. Komnunarops! u cpeacTsa pa3paboTKu 22 10 32 OIIK-7,

11t AVR u PIC MUKpOKOHTpOJLIEpOB MK-1
3. OcHoBHI s13b1Ka C U AUPEKTUBBI 4 20 24 OIIK-7

Ipernponeccopa
4. Pa3paboTka mpoexToB ¢ 10 33 43 OIIK-7,

KCIIOJIb30BaHUEM MUKPOKOHTPOJUIEPOB ITK-1

Bcero 40 68 108

5.2. Conep:xanue pa3ieoB JMCHUILTAHBI (110 JEKIIUSIM)
Jlexy yuyeOHbBIM IUTAHOM HE TPEAYyCMOTPEHBIL.

5.3. Pa3nenbl AMCUMILUIMHBI M MEKIUCIUNITIMHAPHBIE CBA3M € 00ecneYnBAIIMMH
(mpeabiAymiuMM) M odecnedyuBaeMbIMH (MOCJEAYIOINIMMH) THCHHUILINHAMHA

Ne HaunmenoBanue obecrieunBaromux (MpeablIynx) 1 Ne Ne paznenoB naHHOM AUCUMIUIMHBI U3 Ta0i.5.1,
n/m obecrieunBaeMbIX (TIOCIEIYIOMNX ) TUCIUIIINH JUIsl KOTOPBIX HEOOXOJMMO U3ydEeHHUE
obecrieunBaronyx (MpeAblIyIInX) 1
obecrieunBaeMbIX (TIOCIEIYIOMNX ) TUCIUIIIHH
1 | 2 | 3 | 4
IIpeamecTBy0ImMe JHCHHILIMHBI
1. MatemaTuka + + + +
2. Dusuka + +
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3. Iudposas 06paboTKa CUTHATIOB + +

4. CxeMOTeXHHKa + +

5. PannoaBTOoMaTuka +

6. Wudopmarnka + + +

7. DJIEKTPOHHKA + +

Iocaenywuiue 11 CUMNIMHBI

1. Tenesunenue + + +

2. CucTeMbl 3aIMCH aYANO U BUACOCUTHAJIOB + +

3. [IpoekTupoBanue HUQPOBBIX YCTPOUCTB 00paObOTKH + + +
ayJIMOCUTHAJIOB

4, [IpoekTupoBanue HUMPOBBIX YCTPOUCTB 00paObOTKH + + + +
BUJICOCUTHAJIOB

5.4. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX PH H3YYEeHNH AUCHHUILINHBI, 1 BU10B

3aHATHI

ITepeuenn Bune! 3ausTuit DOpMBbI KOHTPOJIS 110 BCEM BUIaM 3aHITUN

KOMIIETEHIHH I Jla6 | IIp. | KP/KII | CPC
OIIK-7, TIK-1 + + Pelienre mocTaBIeHHBIX 33124 [0 PeATU3AINT
MIPOrPaMMHOTO KOJIa
OIIK-7 + + VYCTHBII OTBET HA MPAKTUYECKOM 3aHSATHU
OIIK-7, TIK-1 + + | VCTHBIM OTBET HA MPAKTHYECKOM 3aHSTUH, KOHCIIEKT
CaMOTIOITOTOBKHU
OIIK-7, TIK-1 + + | PemeHne nmocTaBIeHHBIX 33134 [0 IPOSKTHPOBAHHIO
CXEMOTEXHUYIECKUX PEIICHUIN

JI — nexuwst, [Ip — mpakTH4ecKkre U ceMUHapCcKue 3aHaTus, JIab — maboparopHbie pabOTHI,
KP/KII — kypcoBast pabora/mpoext, CPC — camocrositenbHas paboTta cTyieHTa

6. Metoabl u GpopMbI OPraHu3anum 00y4eHust

TexH010rMsI MHTEPAKTHBHOIO 00y4YeHHUsl y4eOHBIM IUIAHOM He NPeIyCMOTPEeHbI

7. JIaGopaTopHBIH NPAKTHKYM

JlaboparopHbie pabOThI yI€OHBIM ITAHOM HE IMPETYCMOTPEHBI.

8. IIpakTHyeckue 3aHATHSA (CEMUMHAPHI)

< £ — =N S)
= 5 2.8 Temaruka 1 i S £
- g =S PaKTUYECKUX 3aHATHI (CEeMHHApOB) 22 g 5
ol ™ o
2E¢ c8
1 1 ApxurtexTypa MUKpOKOHTpoJuiepoB AVR 5 OIIK-7
B ) Komnunsitops! u cpeactsa pa3paboTKu AJIst 4 OIIK-7,
MHUKPOKOHTpoJuiepoB AVR [IK-1
| Apxutextypa MUKpOKOHTposiepoB PIC OIIK-7
4 ) Komnunaropsr u cpeacTsa pa3paboTKu Iist 4 OIIK-7,
' MHUKpPOKOHTpOJL1epoB PIC IK-1
5 2 Cpenctsa pazpabotku ATMEL STUDIO mist AVR ) OIIK-7,
MHUKPOKOHTPOJUIEPOB IK-1
6 ) Komnusnsitoper CCS-PICC u cpeactra otnanku MPLAB 5 OIIK-7
' aust PIC MUKPOKOHTPOJLIEPOB
7 P [IporpammaTops! At AVR MUKPOKOHTPOJLIEpOB 4 OIIK-7
g 2 [IporpammaTops! st PIC MUKpOKOHTPOIIIEPOB 4 OIIK-7
9 3 OcHoBs! s13b1Ka C 2 OIIK-7
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10. 3 OYHKIUU U MaKpochl si3bika C 111 pa3IuyHbIX 5 OIIK-7
KOMITMJISITOPOB
11. 4 PaspaboTtka, oTiiagka u kommuwisnus koga B ATMEL 4 OIIK-7
STUDIO
12. 4 Coznanue cxembl B IPOrpaMMe CXEMOTEXHUUYECKOTO 4 IIK-1
MOJICJIUPOBAHNUS
13. 4 MoenupoBaHre IpoeKTa ¢ UCTIOIb30BAaHUEM 4 OIIK-7,
IPOrpaMMHOr0 KOJa IK-1
Bcero 40
9. CamocrosiTesibHasi padbora
e|5 2 = § . 5 KonTpons
SR E B i DG S o o l:n BBITIOTHEHUS pa0OTHI
2|88 UJBI CAMOCTOATEIHHON pabOTHI g g S o (ompoc, Tect
= ® g~ e > >
25 F S Z JIOM.3a/1aHKe, U T.1)
= - 2
1. 1 CaMocTosTeNNbHOE N3YUEeHNE TEXHIUECKOI 5 OIIK-7 OIpoC Ha
JIOKYMEHTAIMH [T0 MUKPOKOHTpPOJIJIEpaM THIIA MIPaKTHYECKOM
AVR u PIC 3aHITUU
2. 2 TlonroroBka K M3y4EHHUIO CPENICTB 10 OIIK-7, | ompoc Ha
pa3paboTKK U OTJIaIKK IK-1 MPaKTHYECKOM
3aHSTHU
3. 3 IToaroroBka K U3y4eHUIO MPOTrpaMMaTOpPOB 20 OIIK-7 OIpocC HA
JUIsl IPOTPaMMHUPOBAHMUSI MUKPOKOHTPOJIIIEPOB MPAaKTUIECKOM
tuna AVR u PIC 3aHATUH
4. 4 CamocrositenbHoe uzydenue sizpika C u C++ 15 OIIK-7 pelIeHue 3a1a4 10
MPOEKTHPOBAHHIO
5. 4 IToaroToBka k pa3paboTKe MPOEKTA C 15 OIIK-7, | pemeHue 3amad 1o
HCIOJIb30BAHUEM MUKPOKOHTpOJIEPA U IIK-1 MIPOEKTUPOBAHUIO
HEOOXOJMMOM CXEMOTEXHUUECKON
MIPOTPaMMHON peasn3zalyen
6. 4 Odopmitenne pazpabaTbIBaeéMbIX POCKTOB B 3 OIIK-7, | pemeHue 3amad 1o
COOTBETCTBHH C TPEOOBAaHUSIMU [K-1 HPOEKTUPOBAHUIO
Bcero 68

Temsbl 32124 1O NMPOCKTUPOBAHUIO:

1. Lludporoii TepmomeTp

2. YaaneHHoe ynpaBjieHUEe CHIIbHOTOYHOW 3JIEKTPOHUKON

3. I'papuueckoe orobpaxenue napopmanuu Ha KK nucriee

4. IIponmopuroOHaATEHO UHTETPAILHO TU(depeHITNATBHBIA PETYIIATOP
5. IIlaroBeIN ABUTaTEIb

6. [ToBprmaronuii mpeoOpazoBaTeib

10. IlpuMepHasi TeMAaTHKA KYPCOBBIX IPOEKTOB (PadoT)
KypcoBas paboTta yueOHBIM TUTAHOM HE MIPEAYCMOTpEHA.

11. PeiiTuHroBasi cucreMa JJisi OLEHKHU yCIEeBAeMOCTH CTY/I€HTOB
Tabauua 11.1 banibHble OLICHKU 111 3IEMEHTOB KOHTPOJIS.

MaxkcumanpHbeii | MakcuMalbHBIN MaxkcuManbHbIN
OneMeHTHI yIeOHOM bat Ha 1-y10 0aJut 3a IepuoI Oayn 3a mepuox | Bcero 3a
JIeSITeIIbHOCTH KT c nayana mexnay 1KT u mexay 2KT muHa | cemecTp
ceMecTpa 2KT KOHEIl ceMecTpa
TTocertienue 3aHITUNR 6 6 6 18
Ompoc 6 6 6 18
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Pemenne 3amau Ha

o 9 20 20 49
HpaKTquCKHX 3aHATUAX
JlabopaTopHbie pabOTHI - - - -

KoMnoHEHT CBOEBpEMEHHOCTHU 5 5 5 15
HWTOro MakcMMyM 3a epHoa: 26 37 37 100
Craua sx3aMeHa (MAKCHMYM)

Hapacraomum uTorom 26 63 100 100

Ta6anna 11.2 [lepecueT 0aI0B B OLIEHKH 32 KOHTPOJIbHBIE TOUKH

bajuibl Ha 1aTy KOHTPOJIbHOI TOYKH Ounenka
> 90 % ot makcuMabHOU cymMMbl 6a/u1oB Ha aaty KT 5
Ot 70% no 89% ot MakcuManbpHOM cymMmbl OassioB Ha aaty KT 4
Ot 60% 10 69% ot MakcuManbHOM cymMMbl OassioB Ha aaty KT 3
< 60 % ot MakcuMasbHOM cyMMbl OayuioB Ha gaty KT 2
Ta6auna 11.3 — [lepecuer cyMMBbl 6AJUIOB B TPAIMIIMOHHYIO U MEXKIYHAPOIHYIO OIICHKY
Hrorosasi cymma 0a,110B,
Onenka (I'OC) YUYMTHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTIM4HO) (3a4TEHO) 90 - 100 A (OTJINYHO)
85-89 B (ouens xoporo)
4 (xopomo) 75 - 84 C (xoporio)
(3auTeHo) 70 - 74
3 (yAOBIIETBOPUTEITHHO) 65 — 69 D (ynosnersoputenyHo)
(3auTeHO) 60 - 64 E (mocpencTBeHHO)
2 (HEYROBNCTBOPHTELHO), Hwuxe 60 6a10B F (HeynoBiieTBOpUTENBHHO)
(He 3a4TEHO)

12. YueOHO-MeTOAM4YeCKOe U HH(opManOHHOE 00ecnieyeHne JUCUMILIHHbI:
12.1 OcHoBHas IUTEpPaTYypa

1. l'onoBun WU.I'., BonkoBa M. A. fI3pIku ¥ MeTOnbI MPOrpaMMHUPOBaHMS: Y4EOHUK IS
CTY[. YUpexAeHUl BeIcil. Tpod. oOpa3oBanus. — M.: U3naTenbekuii neHTp «Akagemusi», 2012, —
304 c. 30 ak3.

2. [TaBnosckas T.A. C/C++ IIporpamMmupoBaHue Ha sI3bIKEe BHICOKOTO YPOBHS: YUEOHUK AT
By30B. — CII6: ITutep, 2012. — 464 c. 30 ok3.

12.2 lonoiHuTeIbLHASA JIUTEPATYpPa

1. Karaee M.}O. OOBEKTHO-OPHEHTHPOBAHHOE MPOTPaMMHUpOBaHUE: YUeOHOEe Mocolue. -
Tomck: TMILJIO, 2007. - 160 c. 12 3k3.

2. EropoB .M. OOBEKTHO-OpHEHTHPOBAaHHOE MporpammupoBanue Ha C++ [DIEKTPOHHBIN
pecypc]: yuebHoe mocodue. - DNEeKTPOH. TeKCTOBbIe AaH. - Tomck: [0. u.], 2007. - on-line, 180 c.
Pexxum moctyma: http://edu.tusur.ru/training/publications/870

3. JIxocetotc H. C++ CrannaptHas 6ubnuoreka. [{na npodeccuonanos — CII ITutep, 2004.—
730 c.: ni.

4. Visual Basic 6: Yue6nsriii kypc: Ilep. ¢ anrn. / C. bpayn. - CII6.: ITutep, 2007. - 573[3] c.
1 7K3.

5. Memwepskos P.B. Meroas! nporpammupoBanus: Metoauueckue ykasanus. — Tomck, 2007. —
237 c. Pexxum nocrtyna: http://edu.tusur.ru/training/publications/516

6. EropoB .M. O0BbeKTHO-OpHEHTUPOBAHHOE MporpammMupoBanue Ha C++ [DIeKTpOHHBIH
pecypc]: pyKOBOJICTBO K OPTaHHM3AIIN CAMOCTOSITEIIBHOU PAa0OTHI. - DJIEKTPOH. TEKCTOBBIC JIaH. -
Tomck: [6. u.], 2007. - on-line, 47 c. Pexxum noctyna: http://edu.tusur.ru/training/publications/875
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12.3 YuyeOHO-MeTOAMYECKHE TOCOOHMS M IPOrpaMMHOe o0ecrnedeHne
J1s1 o0ecnieyeHnst IMCHUILIMHBI HCOJIb3YHOTCH caenyromue Y MII:

1. ATMEL, nporpammHoe obecrieueHue [DaeKTpoHHBIM pecypc].— Pexum pocryna:
http://www.atmel.com/tools/ ATMELSTUDIO.aspx, cBo0oansbIi1 (naTa ooparienus 28.06.2015).

2. CaBun A.A. lludposeie ycTpoiicTBa 1 MUKponporieccops [ Tekcer]: yueOHO-MeToandeckoe
nocobwue J1st mpoBeneHus mpaktuueckux 3auatuil. Tomck: TYCVYP, 2012. - 12 c. Pexxum goctymna:
http://edu.tusur.ru/training/publications/1190

3. lllenemuna E.A. OOBbEKTHO-OPHEHTUPOBAHHOE NTPOrpaMMHUpPOBaHUE [ DIEKTPOHHBIN pecypc]:
MeTtonnyeckue yKazaHus 110 BBIMOJIHEHUIO JAOOPATOPHBIX U MPAKTUUECKUX PadOT Uil CTYIE€HTOB
09.03.01 «Mudopmatrka u BeraUCIUTENbHAS TeXHUKA», 09.03.02 «HbOpMaIIMOHHBIE CHCTEMBI U
TEXHOJIOTHIY. - DIIEKTPOH. TEKCTOBBIE AaH. - Tomck: [0. u.], 2015. - on-line, 21 c. Pexxum nocrymna:
https://edu.tusur.ru/training/publications/6102

12.4 Ba3bl 1aHHBIX, HHPOPMAIHOHHO-CTIPABOYHbIE U OUCKOBbIE CHCTEMBI
Hay4uno-o6pa3oBarensHbiii moptast TYCVYP http://www.edu.tusur.ru/, caiit kadeapsr TY
http://tu.tusur.ru/.

13. MaTepuajibHO-TeXHUYeCKOe o0ecneyeHue JUCIUNINHBI:
Jliist 00paboTKH JaHHBIX TPEOYETCsl KOMITBIOTEP, CBOOOIHO pactipocTpansemoe [10.

14. MeToanyeckue peKOMeHAAIUH M0 OPraHU3alUH U3YYeHHUs] TUCIUITHHBI:

Jl7is ycrienrHoro oCBOGHUSI TUCHUIUIHHBI, 3aKPETICHUS] 3HAHHM, TOJTYYEHHBIX B XOJ€ MPaKTHYECKUX
3aHITUNA, HEOOXOIMMO MPOBECTH NPOEKTUPOBAHUE YCTPOMCTBA WM (DYHKUHMOHAJIBHOTO y3/a Ha
MHUKpOKOHTposuiepe. COOp HCXOAHBIX [aHHBIX U CAMOCTOSITEIbHBIH BBIOOpP 00OpyHOBaHMA U
KOMIUIEKTYIOIINX SBIISIETCS 0053aTEIFHBIM 3TAllOM IIPOSKTHPOBAHUSI.
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IIpunoxenue k paGoueii nporpamme
OenepanbHOE rOCYAAPCTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOE YUPEXKACHHE BEICIIET0 00pa3oBaHMs

«TOMCKU TOCYJIAPCTBEHHbBIM YHUBEPCUTET CUCTEM VIIPABJIEHUA U
PATMOSJIEKTPOHUKN» (TYCVYP)

S ) YTBEPXIAIO
JAnpexTop qgﬂapTgMeﬂTa oOpa3oBaHus
VPR ILE. Tposin

/
"

w A 27 2016

®OHJI OIIEHOYHBIX CPEJCTB IO YYEBHOMU IV CITUILTAHE

HPOTPAMMUWPOBAHUE MUKPOKOHTPOJIJIEPOB JIUIA PIA

(HauMeHOBaHHE Y4eOHOM TUCIUILIHAHBI)

YPOBCHB OCHOBHOM 05pa30BaTeﬂbH0ﬁ nporpamMmasI: OakajgaBpHaT
(bakanaBpuaT, MarucTpaTypa, CIICLHAIUTET)

Hanpasaenne(s) moarorosku (cnenuaabHoctb) 11.03.01  Pagmorexnuka
(HOMED.ypOBEHD, MOJHOS HANMEHOBaHHE HAIIPABIICHHUS MOJTOTOBKH (CIEIHaIbHOCTH))

IIpodnan(u) AynuoBu3yanbHas TEXHUKA
(mostHOe HaUMeEHOBaHHe MPOGUIIA HATIPABJIEHHA NOArOTOBKH (crienuansHoctH) u3 ITIOOIT)
®opma o0yueHHs o4YHas
. (ouHas, O4HO-3204Has (BEYEPHAA), 3209HA)

dakyJabTeT Pagnorexunyeckuii (PT®)

(coxpalleHHO€e ¥ I0JIHOE HAUMEHOBaHUE (aKyJIbTeTa)
Kadenpa TeneBunenus u ynpasneHud (TY)

(CokpaleHHOE H I0JIHOE HaUMEHOBaHHE Kadenpsl)

Kypec TpETH Cemectp IECTOR

YueOHb1ii mian Hadopa 2013, 2014, 2015 rogos.

3auer INECTOH ___ ceMecTp HMud. zager _- cemecTp
JIK3aMeH - ceMecTp
Pa3zpa6oTunk(u) goueHt kad. TY CaJgos B.K.
acnupant kad. TY Komuatno MLE.
Tomck 2016

CornacoeaHa Ha noprtane N¢ 6687



1. BBenenme

®onp oneHouHBIX cpeactB (POC) sBnsieTcs NpUIIoKeHUEeM K paboueil mporpaMMe AUCHUTIINHBI U
MPEJCTAaBISET COOOH COBOKYMHOCTh KOHTPOJBHO-U3MEPHUTEIBHBIX MAaTEpUANOB (THIIOBBIC 3aJaud
(3amanusi), KOHTPOJIBbHBIE PAOOTHI, TECTHI M AP.) U METOJOB WX HCIOIB30BaHUs, MPEIHA3HAYCHHBIX IS
I/I3M€peHI/I$I ypOBHSI JOCTUIKCHUA CTYIICHTOM yCTaHOBJ'IeHHI)IX pGSYJ'ILTaTOB O6y‘-I€HI/I$I.

®OC 1o AWCHUIUIMHE HCMOIb3YETCS MPU MPOBEACHUU TEKYLIEro KOHTPOJs YCHEBAEMOCTH M
MIPOMEKYTOYHOM aTTECTALNN CTYACHTOB.

[Tepeuenp 3aKkpeIICHHBIX 32 TUCIUIUIMHON KOMITETEHIIMI puBeaeH B Tabuie 1.
Tabauua 1 — IlepeyeHsb 3aKpenJieHHBIX 32 IUCHUNIMHON KOMIIETEHIM I

Kon DopMyJTUPOBKA KOMIIETEHIIUH Itanbl GOPMUPOBAHUS KOMIIETEHIIHH
OIIK-7 | crocOGHOCTBIO YYUTHIBATh Honocen 3namo:
COBPEMCHHbIE TEHJCHIINU — crienu(UKy COBPEMEHHOTO PAa3BUTHS AIIEKTPOHUKHA  TIpHU
Pa3BUTHS ICKTPOHUKH, MIPOEKTHPOBAHUH CXEMOTEXHUYECKUX YCTPOMHCTB C HCIOJIB30BAHHEM
HU3MEPUTEIILHON U MUKPOKOHTPOJIJIEPOB B U3MEPUTEIHHON U BEIYUCIUTEIHHONU TEXHUKE,
BBIYHCIIUTEIBHON TEXHUKH, — OCHOBBI THIIOBBIX METOJWK MaTeMaTHYECKOTO MOJEIUPOBAHUS
MH(OPMAIIMOHHBIX TEXHOJIOTUA B | B CTaHAAapTHBIX  MaKeTaX  NPUKIAAHBIX  IPOrpamMM  JUIs
cBOEH Npo(heCcCHOHATBHON POrPaMMHUPOBAHHUSI MEKPOKOHTPOJUIEPHBIX YCTPOUCTB.
JeATeJIbHOCTH Honoxcen ymems:
MNK-1 CIIOCOOHOCTEIO BBINOJIHATH — IPUMCHATh 0a30BBIC HABBIKM HAMMCAHWA W OTJIAAKH

MaTeMaTHYECKOE MOJCINPOBAaHHE
00BEKTOB U MPOIIECCOB 110
TUTIOBBIM METOAMKAM, B TOM
YHCIIe C UCIOIb30BAaHUEM
CTaHAAPTHBIX NTAKETOB
MPUKJIaJHBIX IPOrpaMM

MPOTPaMMHOIO0 KOJA, a TakKe OJKCIUIyaTUpOBaTh MPOTPAMMHOE
oOecrieueHue B MUKPOKOHTPOJUICPHBIX YCTPOﬁCTBaX MNPUMCHSCMBIX B
HH()OPMAITMOHHBIX TEXHOJIOTHSIX;

— aHAJIM3UPOBATHL MPOLUECCBI MATEMATUYECKOTO MOJACIIMPOBAHUSA
nopu CXEMOTCXHUYCCKOM aHalin3e pa3pa6aTLIBaeMoro yCTpOI‘/'ICTBa C
HCIOJIB30BAHUEM MUKPOKOHTPOJLIIEPA.

Honoicen enaoemon:

— HaBBIKAMH Pa0OTHI C TEXHUYECKOH JIUTEpaTypOH MCIOIB3yEeMOMH
MPU MIPOEKTUPOBAHUMU COBPEMEHHOMN JIEKTPOHUKU, U3MEPUTEIHHON U
BEIYMCIIATEILHON TEXHUKH.

— NPaAKTUYCCKUMHU HaBbIKaMU HaIlmuCaHHus u OTJIaAKHU
OporpaMMupOBaHusl KOAAa Ha A3bIKC BBICOKOI'O YpPOBHA  IJIA
MHKPOKOHTPOJUIEPHOTO YCTPOMCTBA, MPOTPaAaMMHBIM OOECIICUCHHEM
LJId OporpaMMHpPOBAaHUA M CXECMOTEXHUUYCCKOI0 MOACIMPOBAHUA
IIOCTaABJICHHBIX 3a1a4 npu MMPOCKTUPOBAHNN COBpeMeHHOﬁ
OJICKTPOHHUKH, HSMCpHTeHLHOﬁ M BBEIYHUCIATEIIHLHOMN TCXHHUKU,

— HAaBBIKaMH pa6OTI>I C MaxK€TaMu MNPHUKIAAHBIX IIpOorpaMm it

MIPOrpaMMUPOBAHUS MUKPOKOHTPOJUICPHBIX YCTPOWCTB u
MOJICTTHPOBAHHS CXEMOTEXHIUYECKHX YCTpOMCTB c
MHUKPOKOHTPOJICPOM.
2. Peanu3zanusi KOMIeTeHIIM A
1.1. Komnemenyus OIIK-7
OIIK-7: cnoco0HOCTHIO YYHMTHIBATH COBPEMEHHbIE€ TEHAEHIMH PA3BHTHS JJIEKTPOHHUKH,
U3MEPHUTEILHON M BHIYUCIUTEIbHOH TEXHUKH, UHPOPMALMOHHBIX TEXHOJIOTHIl B cBoeil mpodeccHoOHAIbLHOM
JesiTeIbHOCTH.
Hins  dopMmupoBaHUS KOMIETCHIIMA HEOOXOIUMO OCYIIECTBUTH PSI  OTAaloB.  DTarlbl

(dhopMUpOBaHUS KOMIETEHLNH, MPUMEHsSEMble Ui 3TOTO BUIbI 3aHATHH M HUCHOJb3yeMbIE CpEACTBa
OILICHUBAHUS TIPEJICTABJICHBI B TAOIUIE 2.
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Tabauna 2— Jranbl GopMUPOBAHMS KOMIIETEHIIMH M MCII0JIb3yeMble CPeJACTBA OlleHUBAHUS

CocraB

3HaTL

YmMmerthb

Baagetnb

Conep:xkanue 3TanoB

- Cnieuukxy
COBPEMEHHOTO Pa3BUTHUS
JNIEKTPOHHUKH TIPH
POEKTUPOBAHHUU
CXEMOTEXHUYECKHX
YCTPOMCTB C
UCIIOJIb30BaHUEM
MHUKPOKOHTPOJIJIEPOB B
U3MEPUTEIHHON U

BBIUMCIIUTEIIEHON TEXHHUKE.

- [IpumensTe 6a3oBbIe
HaBBIKW HAITUCAHUS U
OTJIaJIK! MPOTPAMMHOTO
KOJIa, a TaKKe
AKCIUTyaTHPOBATh
porpaMMHoOe obecrieuecHue
B MUKPOKOHTPOJIJIEPHBIX
YCTpPOMCTBaX MPUMEHIEMbIX
B UH()OPMAIIMOHHBIX
TEXHOJIOTHSIX.

- HaBbikamu paboTsi ¢
TEXHUYECKOU IuTeparypoiu
HCTIONB3YEeMOM Mpu
MIPOEKTUPOBAHUH
COBPEMEHHOMU
3NEKTPOHUKH,
HU3MEPUTEIBHON U
BBIUMCIUTEIHHON TEXHUKH.
-IPaKTUIECKUMH
HaBBIKAaMH HAITUCAHUS U
OTJaKH
MPOrpaMMUPOBAHUS KOJa
Ha SI3BIKE BBICOKOTO
YPOBHS AT
MUKPOKOHTPOJJIEPHOTO
YCTpOKHCTBA,
MIPOrpaMMHBIM
obecrieueHueM At
MPOrpaMMHUPOBAHUS U
CXEMOTEXHIUYECKOTO
MOJIEJTMPOBAHUSA
MOCTaBJICHHBIX 33729 IPH
MPOEKTHPOBAHUH
COBPEMEHHOMU
3NEKTPOHUKH,
M3MEPUTEITHHON U
BBIYMCIIUTEIHHON TEXHUKH.

Buabl 3anaTuid

o [IpakTHyeckue 3aHsITUs;
o Koncynprarmuu.

o [IpakTHyeckue 3aHsTHSI.

o [IpakTHyeckue 3aHITHSI.

Hcnoanzyembie
Cpe/icTBa OLleHUBAHMSA

o KontponpsHas padora;
e 3averT.

e KoHTponbsHas padoTa;

e OdopmiieHne u 3amuTa
oTYeTa I10 3aJadam
MIPOEKTUPOBAHUS.

e KoHtponpHas paboTa;

e OdopmiteHHE U 3amuTa
OTYeTa I10 3aJa4aM
MPOCKTUPOBAHUS;

e 3ayer.

O6HII/IC XapaKTCPUCTUKHU IoKasareiieil u KPUTCPUCB OLICHUBAHHA KOMIICTCHIIMM Ha BCEX JTalax

MpUBEICHBI B TabuIe 3.

Tadauna 3 — O0mue XapakTepuCcTHKH MOKa3aTeJeil U KpUTepreB OLEHUBAHUS KOMIIETCHIMH 110

Jranam
Moka3zaTesin U KPUTEPUH 3uath Ymersb Baangern
Oo6mamaeT pakTHISCCKUMH OO6mamaer aAuana3oHOM
1 TEOPETHYECKUMHU MPaKTUYECKUX YMEHUH, Konrtpomnupyer padory,
OTan4yHo (BHICOKHUIA 3HAHUSIMU B TIpeJienax TpeOyeMBIX JJIsi Pa3BUTHS MIPOBOJIUT OLICHKY,
YPOBEHBb) HU3y4aeMou 00JIacTH C TBOPYECKUX PELICHUM, COBEPIIEHCTBYET

IMOHMMAaHWUEM I'PaHUIL]
MIPUMEHUMOCTHU

abcTparupoBaHus
npobieM

JecTBUS paboThI

Xopoiuo (6a30Bblii
YPOBeHBb)

3HaeT QaKThl, IPUHIIUIIBI,
MIPOLIECCHI, o0LIHe
HOHSTHS B TIpeJienax
n3y4aeMoi 061acTu

OO6namaer Auana3zoHOM
MPaKTUYECKUX YMEHUH,
TpeOyeMbIX ISl PEeLIeHHS
OIIpeeNICHHBIX MPO0JIEM B
o0acTu ucciea0BaHus

Bepet oTBeTCTBEHHOCTS 32
3aBepIICHUE 33134 B
UCCIIEI0OBAHUH,
NpUCTIOCa0NINBaET CBOE
HIOBEJICHHE K
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00CTOSTEIHCTBAM B
perIeHuH mpodIIeM

YaoBierBopuTe1bHO
(moporoBbIii YPOBEHBb)

Oo6nanaeTr 0a30BBEIMUA
00IIMMH 3HAHUSAMUA

O0agaeT OCHOBHBIMU
YMCHHSIMH, TPEOYEMBbIMU
JUTSL BBITIOJTHEHUSI TPOCTHIX
3ama4

PaGoraeT npu npsmom
HaAOJIFOJEHUHN

DopMyJIMpOBKa TOKA3aTesIel W KPUTEPHUEB OLICHMBAHUSA JAHHOW KOMIIETECHIIMM NPHUBEICHA B

tabiuue 4.

Ta6auna 4 — [lokazaTre/iu 1 KpUTEPUH OLIEHUBAHHUS KOMIIETEHIIMU HA ITanax

Iloka3aTenn n

KpUTEpHH

3HaTh

YMmeTh

Baanern

OT1au4HO (BHICOKMIA
YPOBEHb)

e AHaIu3UpyeT
0COOEHHOCTH Pa3BUTHS
COBPEMEHHON EKTPOHUKH
U apTyMEHTHPYET BHIOOD
U3MEPUTEIHHON U
BBIYHCIIMTEILHON TEXHUKH
IUTSL IPOEKTUPOBAHUS
cOOCTBEHHOTO
IEKTPOHHOIO YCTPOMCTBA C
HCIOJIb30BAHUEM
MHUKPOKOHTPOJIIEPA.

e CBOOOTHO IPUMEHSIET
0a30BbIe HABBIKM HAIIMCAHUS
W OTJIQIKH IPOTPaMMHOTO
KOJIa, a TAKKe
9KCIUTyaTUpPyeT
MporpaMMHoOe o0ecrieueHne
B MHUKPOKOHTPOJUIEPHBIX
YCTpOHCTBAX.

¢ CrtocoOeH pyKOBOJIUTh
KOMaHJI0¥ npu
IIPOCKTUPOBAHUU
COBPEMEHHOI0
3JIEKTPOHHOT'O YCTPOMCTBA €
UCTIOJIH30BaHUEM
MUKPOKOHTpOJIIEpa, a
TaK)Ke TPAaMOTHO BBIOMPATh
CPEZICTBA U3MEPUTEIIBLHOMN U
BBIYUCIUTEIFHON TEXHUKH C
MPOrpaMMHBIM
obecrieueHNEM.

e [TonumaeT 0COOEHHOCTH
Pa3BUTUS COBPEMEHHOMN
AIEKTPOHUKHU U 3HAET KaK
MPUMEHUTH HaBBIKU TIPU

o KoppekTHo npuMeHseT
0a30BbI€ HABLIKU HAIMCAHUS
M OTJIQJIKH TIPOTPAMMHOTO
KOJIa, a TAK)KE MOXKET

e Biragecer HaBRIKAMH
paboTHI C TEXHUIECKOM
JTUTEPATYPOU UCTIONB3YEMOMH
IIPH IPOEKTUPOBAHUHU

(OporoBbIii YPOBEHB)

HU3MEPUTEIBHON U
BBIYMCIIUTEIBHON TEXHUKE.

CHEIMATU3UPOBAHHOM
MPOrpPaMMHOM
obecreueHnH.

MPOEKTUPOBAHUU 3KCILTyaTUPOBAaTh COBPEMEHHOM AJIEKTPOHUKH,
N cOOCTBEHHOTO MporpaMMHOE oOecTieueHIe |U3MEpUTENBbHON U
Xopowo (6a30BbIii . .
ANEKTPOHHOTO YCTPOUCTBA C |B MUKPOKOHTPOJUIEPHBIX BBIYUCIUTEIbHON TEXHUKY,
YPOBCHE) HCITOJIb30BAHUEM YCTpOHCTBaX. a TaKKe KOMIIETCHTEH I10
MUKPOKOHTpOJUIEpA. MIPUMEHEHHIO MMPAKTHYECKUX
HaBBIKOB HaIlUCaHUS U
OTJIAJKU IPOrPAMMHOTO
KOJIa Ha SI3bIKE BBICOKOTO
YPOBHSI.
e Bocipon3BOIUT OCHOBHBIE | YMeeT HanmucaTh U e YMeeT paboTath ¢
MOMEHTBI Pa3BUTHUS C OTJIAJUTh IPOrPAMMHBII TEXHUYECKOU JIUTEPATy PO
HCIOJIb30BAaHUEM KOJI MUKPOKOHTPOJUIEPHOTO |M CIOCOOEH KOPPEKTHO
Y10B1eTBOPUTEIBLHO  |MHKPOKOHTPOJIJIEPOB B yCTpOICTBa B MIPEICTaBUTh 3HAHUA U

uH(pOpMAIIHIO O
MIPOrpaMMHUPOBaHUH
MUKPOKOHTPOJLIEPHBIX
YCTPOUCTB.

1.2.

Komnemenyusn IIK-1

IIK-1: cnoco0HOCTHIO BBINMOJHATHL MaTeMaTHYecKoe MoOAeJNpOBaHHe O00BEKTOB M MPOLECCOB II0

TUNIOBBIM METOIUKAM, B TOM YMCJIE€ C HCIIOJIB30BAHUEM CTAHAAPTHLIX NAKETOB MPUKJIAIHBIX IPOrpaMM.
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Hns

(dbopmupoBaHUs

KOMIICTCHIIN

HEOO0XO0INMO

OCYILIECTBHUTH

pan

JTAIOB. OJTaIbl

(hopMUpOBaHHS KOMIIETCHLIMH, MPUMEHSEMbIE Ui 3TOTO BUJIbI 3aHATHH M HUCIHOIB3yeMbIE CpEACTBA
OIICHUBAHUS MPEJCTABICHBI B TA0IHUIIE 5.
Tabauua 5— Jranbl popMUPOBaAHHA KOMIETEHIINH H HCIOJIb3yeMble CPeICTBA OlleHHBAHUS

CocraB

3HAThH

YmMmeTh

Biaagers

Coaep:kanue 3TanoB

- OCHOBBI THITOBBIX

MCTOAUK MAaTECMAaTHYICCKOT'O

MOJEIUPOBAHUS B
CTaHJIAPTHBIX MaKeTax
MIPUKIIAIHBIX TPOTPaMM
JUTSI IPOTPaMMUPOBAHUS
MUKPOKOHTPOJIIIEPHBIX
YCTPOMCTB.

- AHaM3UPOBATH MPOIIECCHI

MaTeMaTH4YCCKOI'O
MOACIUPOBAHUA ITPU

CXCMOTCXHHUYCCKOM aHaJINn3¢€

pa3pabaTbeIBagMOT0
YCTPOKMCTBA ¢
WCTIOJIb30BaHUEM
MHUKPOKOHTpOJIIEpa.

- HaBsikamu paGoThl ¢
MaKe€TaM NPUKIaJHBIX
Mporpamm Jijist
MPOrpaMMHUPOBaHHSI
MHUKPOKOHTPOJUIEPHBIX
YCTPOICTB U
MOJICTTHPOBAHUS
CXEMOTEXHUYECKHUX
YCTPOKCTB ¢
MHUKPOKOHTPOJIIIEPOM.

Buanl 3ausaTuii

o [IpakTHueckue 3aHATHS;
¢ KoHcynpTanuu.

L4 HpaKTI/I‘lCCKI/IC 3aHATHA.

L Hp AKTUYCCKHEC 3aHATHA.

Hcnoab3zyemble
Cpe/CTBA OIleHUBAHUSA

o KonrposnpHas pabora;
¢ 3ayer.

¢ KoHTponbsHas padoTa;

e OopmiteHue U 3amuTa
OTYeTa T10 33a7a4aM
HPOCKTUPOBAHUSL.

e KoHtponpHas paboTa;

¢ OcdopmiteHue u 3amuTa
oTYeTa 10 3aJa4am
MPOCKTUPOBAHHUS;

e 3ayer.

OO0mue xapakTepUCTUKU MOKa3aTelledl U KPUTEpUEB OLEHUBAHUS KOMIIETEHIIMM Ha BCEX JTarax

MpUBEICHBI B Ta0muUIE 6.

Tabanna 6 — O0mue XxapakTepUCTHKH MOKa3aTeJ e 1 KpUTEepHeB OLCHMBAHUSI KOMIICTEHIIUH 110

ITanam
IToka3aTe/in U KPUTEPHH 3HaTh Ymern Baagers
Ob6namaer paKTHICCKUMUA O0OagaeT 1uana3oHoOM
U TEOPETUIECKUMU MPAaKTUYECKUX YMEHHH, Kontponupyer padory,
OTiIM4YHO (BBICOKUIA 3HAHMSIMU B IIpesenax TpeOyeMbIX IJIsl pa3BUTHS MIPOBOJUT OLICHKY,
YPOBEHbB) n3ydaemoil o0macTu ¢ TBOPYECKUX PEIICHUH, COBEpPILLICHCTBYET

IMIOHUMAaHHUEM I'PaHUIL
IMPUMCHUMOCTH

a0CTparupoBaHus
mpooiaemM

TEHCTBUS pabOTHI

Xopoiuo (6a30Bblii
YPOBeHBb)

3HaeT (aKThl, IPUHIUIIEI,
MPOLIECCHI, o0LIHe
HOHSTHS B TIpeJieniax
n3ydaeMoi 061acTu

OO6nagaer Auarna3oHOM
MPaKTUYECKUX YMEHHH,
TpeOyeMbIX JJISl peICHHUS
OTIpeIeNIEHHBIX TTPO0IIeM
B 00J1aCTH MCCIETOBAHUS

beper 0TBETCTBEHHOCTH 3a
3aBepLICHUE 3aa4 B
UCCIIEI0OBAHUH,
MIPUCIIOCA0INBAET CBOE
MOBEZICHUE K
00CTOSITETHCTBAM B
peleHun npoodieM

YaoBieTrBopuTe1bHO
(moporoBbIii YPOBEHBb)

O06nanaeT 0a30BBEIMUA
00IIMMH 3HAHUSAMUA

O0agaeT OCHOBHBIMU
YMEHUSIMH, TPEOYEMbIMH
IUISL BBITTOTHEH S
MPOCTHIX 3a/1a4

PaGoraeT npu npsmom
HaOJIFOJeHUH

DopMyJIMpOBKa TOKA3aTeIel W KPUTEPHUEB OLICHMBAHUSA JAHHOW KOMIIETECHIIMM NPHUBEICHA B

tabiuue 7.

Tabauna 7 — Iloka3aresn 1 KpUTEPUU OLCHUBAHUSI KOMIIETEHIIMU HA ITanax

IMoka3zatean u KpuTEepuU

3HaTL

Ymeth

Baagernb
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OTiu4HO (BBICOKUI
YPOBEHb)

OO6nagaeT OCHOBAMHU
THUIOBBIX METOIUK
MaTEMaTHIECKOTO
MOJICITHPOBAHUS B

CTaHIAPTHBIX MaKeTax
MPHUKIIATHBIX IPOrPaMM
JUTSL TIPOTPAMMHPOBAHIS
MHUKPOKOHTPOJIIEPHBIX

YCTPOKCTB.

CB00OOIHO aHATTM3UPOBATH
IIPOLIECCHI
MaTeMaTHYECKOTO
MOJEIIUPOBAHUS TIPH
CXEMOTEXHUYECKOM
aHaM3e
pa3pabaTeIBaeMOro
YCTpOHCTBA C
HCIIOJIb30BaHUEM
MUKpPOKOHTpOJIIEPA.

Crioco6en paboTath ¢
HaKeTaMH TPHUKJIIaJHBIX
MPOTrpaMM ISt
pOrpaMMHUPOBAHHS
MHKPOKOHTPOJUICPHBIX
YCTpOMICTB U
MOJICJIMPOBAHHUS
CXEMOTEXHHYECKUX
YCTPOKCTB ¢
MHUKPOKOHTPOJIIIEPOM.

Xopoio (6a30Bblii

® 3HaeT OCHOBBI THUITOBBIX
METOJUK MAaTEMAaTHUUECKOTO
MOJICTUPOBAHHUS B
CTaHJIAPTHBIX MaKeTax

e KOppeKTHO aHaNU3UpyeT
IIPOLIECCH MATEMATUYECKOTO
MOJETNPOBAHUS IIPH
CXEMOTEXHUYECKOM aHAJIN3E

e BrayieeT makeraMu
MPUKJIAAHBIX IPOTPaAMM IS
MPOTPaMMHUPOBAHUS
MHUKPOKOHTPOJUIEPHBIX

ypoBenn) MPUKJIAJAHBIX IPOTPaAMM IS pa3pa(iaTHBaeMoro YCTPOWCTB U
MPOrpPaMMHUPOBAHHS YCTpOICTBA C MOJIEITUPOBAHUS
MUKPOKOHTPOJIIEPHBIX HCTIONTb30BaHUEM CXEMOTEXHHUIECKAX
YCTPOMCTB. MHUKPOKOHTpOJLIEepa. YCTPOMCTB ¢
MUKPOKOHTPOJIJIEPOM.
e JlaeT onpeneneHus e YMeeT MOJENINPOBaTh e Bnaneet ocHoBaMu
OCHOBHBIM TTOHATHUSAM MIPOLIECCHI IPH paboTHI C MakeTaMu
MaTeMaTH9IEeCKOro CXEMOTEXHHUYECKOM MPUKIIAIHBIX TPOTPaAMM IS
MOJIETMPOBAHHUS B aHanm3e. IPOrpaMMHPOBaHUS
YaoBiIeTBOPUTEIBHO  |UCTIOIB3YyEMOTO B ITAKETaX MUKPOKOHTPOJIIEPHBIX
(OpOroBBIi YPOBEHb)  |MPHKIAIHBIX MPOTPAMM IS YCTPOMCTB U
MIPOrpaMMHUPOBAHUS MOJIETUPOBAHUS
MHUKPOKOHTPOJITIEPHBIX CXEMOTEXHUUECKHUX
YCTPOMUCTB. YCTPOMUCTB C
MHUKPOKOHTPOJIJIEPOM.

3. TunoBbie KOHTPOJIbHbIE 3a1aHUS

Jlnst peanu3aliiy BBIICTIEPEYUCICHHBIX 3a/1a4 00YUYSHHS HCIIONB3YIOTCS CIIEAYIONINE MaTepUabl:
TUIOBbIE KOHTPOJIbHBIE 33JaHUs WINM MHBIE MaTepHuajbl, HEOOXOJUMBIC ISl OLEHKH 3HAHWUN, YMEHHH,
HaBBIKOB U (WJIM) ONBITA ACATEIBHOCTH, XapPaKTEPU3YIOIUX 3Tamnbl (HOPMUPOBAHHMA KOMIIETCHLUH B
Ipolecce 0OCBOEHUs 00pa30BaTENbHON IPOTrPAMMBI, B COCTABE:

Konrponsnas pabora:

1. Ocobennoctu noctpoenus apxutekryp AVR u PIC.
2. OcoOeHHOCTH pa3INuuil KOMITMJIATOPOB I MUKpOKOHTposuiepoB AVR u PIC.

3. OcoOeHHOCTH CXEMOTEXHUYECKOT0 aHAIN3a C MCII0JIb30BaHUEM MUKPOKOHTPOJIEPOB.
4. IIporpaMmaTopsl 1 OCOOEHHOCTH UX TPUMEHEHHUSI.

5. Hanucanue koja npocTenied mporpaMmMal.
JlaGopaTopHbie pabOTHI IO Kypcy HE IPeayCMOTPEHBI.

Bomnpocs! k 3auery:

1. Apxurekrypa MUKpoKOHTposiepoB AVR.
Kommmumsarops! 1 cpeacTBa pa3paboTKy AT MUKPOKOHTpouIepoB AVR.
ApxuTekTypa MUKpoKoHTposuiepos PIC.
Kommumsatops! 1 cpenacTBa pa3paboTKy 1IT MEKPOKOHTposuiepoB PIC.
Cpenctaa pazpabotku ATMEL STUDIO anst AVR MHKpOKOHTpOJUIEPOB.

[IporpammaTops! a1 AVR MUKPOKOHTPOJIIEPOB.
IIporpammaTops! mast PIC MUKpOKOHTpPOIIIEPOB.
. OcHoBsl s13b1Ka C.
0. ®yskuuu u Makpocs! s3bika C 17151 pa3IHYHBIX KOMITUISITOPOB.
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6. Kowmmumsaroper CCS-PICC u cpencrra otiaaaka MPLAB s PIC MEUKPOKOHTPOJIIIEPOB.
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11. ®ynkiumu u Makpocsl si3bika C IS pa3InuaHbIX KOMITHIISTOPOB.

12. Pa3paboTka, OTiaaKa i KOMITAISIHS KO/Ia.

13. Cospmanue CXeMBbI B IPOrpaMMe CXEMOTEXHHYECKOTO MOJIETUPOBAHMS.

14. MopenupoBaHue MPOEKTA C UCTIOIB30BAHUEM ITPOTPAMMHOTO KOJIa.

15. Hcmoms3oBaHne MUKPOKOHTPOJLIEPOB MIPH CXEMOTEXHIUYECKON peain3aireil MpoeKTa.

4. MeToanuyecKue MAaTEPUAJIbI

Jlna obecnieueHus mpoiecca oOy4eHUs U pelieHHs 3aa4 00y4YeHUs] UCIOJB3YIOTCS CIEAYIOLUe
MaTepHabl:
— METOIWYECKHE MaTepHabl, ONPENSISIONINe MPOIeTyphl OLIEHUBAHHUS 3HAHHHA, YMEHHIA, HABBIKOB U

(unm) ombITa ACSITENFHOCTH, XapaKTEPU3YIOIIKX 3Tanbl (OPMUPOBAHUS KOMIIETEHLIUH, B COCTaBe:!

1. CaBun A.A. Ludpossie ycTpoiicTBa W MHKpompoueccopsl [TekcT]: ydeOHO-MeToanyecKoe
nocobue sl mpoBeneHuss mpakTtuyeckux 3aHatuid. Tomck: TYCVYP, 2012. - 12 c. Pexum nocryma:
http://edu.tusur.ru/training/publications/1190 (cormacHo 1. 12.3 paboueil mporpaMMbl MO AUCIHUILTHHE
«IIporpammupoBaHue MUKPOKOHTPOJIEPOB LIS PAU03JIEKTPOHHON anmapaTypbl»).

2. llensmuna E.A. OOBEKTHO-OPUEHTHPOBAHHOE MPOrpPaMMHUpPOBaHME [DJIEKTPOHHBIA pecypcl:
Metonuyeckie yka3aHHs 10 BBINOJIHEHHUIO JAOOPATOPHBIX W MPAKTHUECKUX paboT i CTYJIEHTOB
09.03.01 «Mudopmatnka u BeUHCAUTENbHAS TexHUKa», 09.03.02 «MHpopMalMOHHBIE CHUCTEMBI M
TEXHOJIOTHHY». - DJEKTPOH. TEKCTOBBIC naH. - Tomck: [0. u.], 2015. - on-line, 21 c¢. Pexxum moctyma:
https://edu.tusur.ru/training/publications/6102 (cormacuo m. 12.3 paGoueii mporpaMMbl MO AWCIUILIINHE
«IIporpammupoBaHue MUKPOKOHTPOJUIEPOB LIS PAAUO3JIEKTPOHHON anmapaTypb»).

CornacoeaHa Ha noprane Ne 6687



