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VYuebnsiii man Habopa 2015 roga

Pacnipenenenue pabouero BpeMeHu

No Bunpl yueOHOI nesTenbHOCTH 3 cemecTp 4 cemecTp Bcero Ennuuner
1 Jlexkuumu 18 18 9acoB
2  IlpakTuyeckue 3aHATUSA 24 24 4acoB
3 JlaBoparopHble 3aHATUSL 20 20 4acoB
4 Kypcosas pabota (IpoeKT) 24 24 4acoB
5  Bcero aynutopHbIX 3aHATUI 62 24 86 4acoB
6 U3 Hux B MHTEpaKTHBHOH (popme 14 14 4acoB
7 CamocrosTenbHas pabora 46 48 94 4acoB
8  Bcero (0e3 ax3amena) 108 72 180 9acoB
9 TIloaroroBka M ciaya dK3aMeHa / 3a4eTa 36 36 4acoB
10 OO6uras Tpy10€MKOCTh 144 72 216 4acoB

4.0 2.0 6.0 3.E

Ok3ameH: 3 ceMecTp
Kypcosas pabota (nmpoekr): 4 cemectp

Tomck 2017
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
nportokot Ne 42 ot « 28 » 11 2016 1

JINCT COTJIACOBAHUIA
PabGouass mporpamma cocraBiieHa ¢ ydeToM TpeOoBaHuii dDexepanbHoro locygapcTBEHHOTO
oOpa3zoBarenbHOTO craHgapra Beicmiero obOpazoBanus (PI'OC BO) mo HampaBlIeHHIO MOATOTOBKU
(cnermmanpHOCTH) 11.03.04 DrnexkTpoHWKa W HAHOAIEKTPOHMKA, yTBepkiaeHHoro 2015-03-12 rona,

paccCMOTpeHa W YTBEp)KIeHa Ha 3acenaHud Kadempbl «  » 20 roma, MpOTOKOI
Ne .
PazpaboTunku:
npodeccop kad. [Ip> Muxansaenko C. I
cT. mpenogasarenb Kag. [1PD OpnoB A. A.

3aBeayromuii ooecneunBaronieit kad.
IIp> Muxanpuenxo C. I

Pabouast nporpamma cornnacoBaHna ¢ (hakyibTeToM, IPOPUINPYIOLIEH U BbITycKarolen kadeapamu
HaIpaBJIeHUs TOJTOTOBKHU (CIEIUAIBLHOCTH).

Hexan ©®OT Boponun A. 1.

3aBeayrolMii BelTycKaromei kad.

[Ip> Muxanpuenxo C. I.
OKCIEpTHI:

npocdeccop kad. [TPD Jlerocraes H. C.

noteHT kag. OO Uuctoenona U. A.
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
W3ydyeHne TPUHIUMIIOB IOCTPOCHUS M OpraHu3aiud MHUKpomporeccopHbsix cucrem (MIIC),
O0COOCHHOCTEH MPOEKTHPOBAHMS DIIEKTPOHHBIX CHCTEM YIPABICHUS HA WX OCHOBE U 3HAKOMCTBO C
OTJIaJIOYHBIMU CPEICTBAMH MUKPOIIPOLECCOPHBIX YCTPOUCTB.

1.2. 3agaum Q¥ CUMILTHHBI

— TONy4YUTh  TPEACTAaBICHHWE O  KiIacCHU(DUKAMKU, BO3MOXKHOCTSX U  IPUMEHEHHUSIX
MUKPOTIPOIIECCOPHBIX  YCTPOWCTB M CHCTEM, O CpEACTBaX U Crmoco0aXx aBTOHOMHON OTJIAJKH
anmaparypabix cpeacts (AC) u nmporpammubix cpeacts (I1C) MIIC;

—  3HAaTh apXUTEKTYPy M OCHOBHBIE KOHPUTYpPALIUHA MHUKPOIPOIIECCOPHBIX CHCTEM, OCOOCHHOCTH
npouecca uaterpauuu AC u I11C MIIC;

— yMeTh MPOEKTHUPOBaTb MHKPOIPOLECCOPHbIE yCTPOWCTBA M  CHCTEMbI  yIPABJICHUS
nepu@epuiHbpIMU  yCTPOMCTBAMU U TOJYYUTh HAaBBIKM IPOBEJIEHUS KOMIUIEKCHON OTIaAKu U
tectupoBanus MIIC.

2. Mecro nucuuiuiaiabl B cTpykrype OITOII

Jucnumimza «MuxponpoueccopHblie ycrpoiictsa u cucteMmb» (b1.B.OJ1.2.2) otHocuTCs K O510KYy
1 (BapuaTuBHAs 4acTh).

[IpeamecTBylOUMH ~ JUCUUIUIMHAMH, (DOPMHUPYIOIIMMH  HadajbHBIC 3HAHHSA, SBISIFOTCA
cllelyIoIre TUCHUILIMHBL: MuKpocxeMoTexHuKa, [{udpoas u MukporponeccopHas TeXHHUKa.

[TocnenayromumMu  AUCUMIUIMHAMM  SBISIOTCA:  AHanoroBas — 3JeKTpoHUKa,  OCHOBBI
npeoOpa3oBaTebHOM  TeXHUKH, (CXeMOTeXHuKa, OJIEKTPOHHBbIE IPOMBIIIJICHHbIE  YCTPOICTBA,
DHepreTuyeckast 1eKTPOHUKA.

3. TpeOoBanus K pe3yJibTaTaM OCBOCHUS AUCHHILINHBI

[Tponiecc n3yueHust JUCUUIUIMHBI HallpaBiieH Ha (POPMUPOBAHUE CIEAYIOINX KOMITETEHLIUH:

— OIIK-7 cnocoOHOCTBIO YYHTHIBaTH COBPEMEHHBIC TEHACHLIMHU pa3BUTHS AJIEKTPOHUKH,
U3MEPUTENIbHOW M BBIYHUCIMTENBHOM  TEXHUKH, HH(POPMALMOHHBIX TEXHOJIOTHH B  CBOEH
npodeccHoHaNBHOMN IS TeITLHOCTH;

— IIK-4 cnnocoOHOCTBIO NMPOBOAUTH MPEIBAPUTEIIBHOE TEXHMKO-3KOHOMHUYECKOE 0OOCHOBAaHUE
IIPOEKTOB;

— IIK-6 cnocobHOCThIO pa3pabarbiBaTh MPOEKTHYHO M TEXHUYECKYIO JOKYMEHTAlUIO,
0 OpPMIIATH 3aKOHUYEHHBIE TPOEKTHO-KOHCTPYKTOPCKHE PadOTHI;

B pesynbrare n3y4eHus JUCLHUILUIMHBI CTYIEHT JOJKEH:

—  3HaTh APXUTEKTYpPY U OCHOBHBIE KOH(UTYPALIMK MUKPOIIPOLIECCOPHBIX CUCTEM, OCOOCHHOCTH
npouecca uaTerpauuu AC u I1C MIIC;

— yYMeThb IIPOEKTHPOBATH MHUKPOINPOLIECCOPHBIE YCTPOMCTBA W CUCTEMBI  YIPABICHUS
nepupepuiHbIMU YCTPOCTBAMH;

—  BJAaJeTh HaBbIKaMU MPOBEICHUS KOMIIJIEKCHON 0oTinaku U TectupoBanust MIIC.

4. O0beM IMCUMIIJIMHBI M BH/IbI Y4eOHOH padoThl

OO01as TpyA0eMKOCTh AUCHHUIIIHHBI cCOCTaBIsieT 6.0 3a4eTHBIX eMHUIIBI U Tpe/icTaBlIeHa B Tabnure 4.1.
Tabnuna 4.1 — TpynoeMKOCTh AUCITUTUTMHBI

Bunsl yueOHOM qesTeNbHOCTH Bcero gacos CemecTpsl
3 cemecTp 4 cemectp
AynuTopHbIe 3aHATHS (BCETO) 86 62 24
Jlexun 18 18
[IpakTnueckue 3aHATHS 24 24
JlaGopatopHbie 3aHATHSA 20 20
Kypcosas pabota (mpoekr) 24 24
W3 HuX B UHTEpAaKTUBHON (hopme 14 14
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CamocrosTenpHas padbota (Bcero) 94 46 48
BrinonHenue pacyeTHbIX paboT 16 16
BrimostHeHE KypcoBOTo mpoekTa (padoThl) 16 16
BoinonHenne MHAMBUYaIbHBIX 3a1aHUN 16 16
OdopmiieHre 0TYETOB 110 TaOOPATOPHBIM 12 12
paboram
[IpopaboTka IeKIMOHHOTO MaTepuaa 18 18
[TonroroBka K MPaKTHYECKUM 3aHSATHSM, 16 16
ceMUHapam
Bcero (6e3 sx3ameHa) 180 108 72
[TonroroBka u caada Sk3amMeHa / 3a4era 36 36
OO01mas Tpy10eMKOCTh Yac 216 144 72
3auetnsie Eqununel TpynoeMkocTu 6.0 4.0 2.0
5. ConepxaHue TMCUMILIUHBI
5.1. Pazaesnsl JUCHUIIMHGLI 1 BUABI 3AHATHI
Pa3nenbl AMCHUIIIIMHBL M BUBI 3aHSATHI pUBEACHBI B Tabnuie 5.1.
Tabnuma 5.1 — Paznenbl AMCHIUTUIMHBI U BUBI 3aHATHI
[Ipaktn JlaGopar Camoc Kypcos Beero | dbopunp
Haspanwmst paznenos TOSITET 4acoB = yeMEbIe
No Jlekiuu = yeckue  OpHbIE ast
IIUCUUATUINHBL pHAs (6e3  komrere
3aHATUS | paboThI pabota
pabora 9K3.) HIHH
1 Kiaccudukanus 2 2 0 4 0 8 OIIK-7,
MUKPOIIPOILIECCOPOB, BAPUAHTHI [1K-4
apXUTEKTYpHl, 00I11ast CTPYKTypa
Y TIPUHLUIIBI
(YHKIIMOHUPOBAHUS YCTPOUCTB
U CHCTEM
2 MonynbHBINA TPHHIIATT 2 2 0 4 0 8 11IK-4,
MOCTPOEHUS 8-pa3psaIHBIX [1K-6
MHUKPOKOHTPOJIIEPOB
3 IIpoueccopHoe g1po 2 2 0 2 0 6 OIIK-7,
MUKPOKOHTPOJLIEPA. [1K-6
PesunentHas namsaTh
4 | TlogcucTemMa BBOJA-BBIBOA. 2 2 4 6 0 14 OIIK-7,
3HaKOTEHEPUPYIOLTUE U I1K-4
3HAKOCHHTE3UPYIOIIUE TUCTIICH
5 Taiimepsl 1 IpoOLIECCOPHI 2 4 4 6 0 16  OIIK-7,
cooprtuit. IIUM-monyns. AL TIK-4,
u LIAIL ITK-6
6 O0630p momyneit 2 2 4 6 0 14 I1K-4,
MOCJIeI0BaTEIBHOTO 0OMEHa B ITK-6
MUKPOKOHTPOJLIIEPAX
7 | Metoauka u cpencTaa 2 2 0 4 0 8 OIIK-7
MPOEKTUPOBAHUS TUTIOBOM
koH(urypauu MIIC
8 Meronsl u cpeacTBa 2 4 4 6 0 16 OIIK-7,
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MPOEKTUPOBAHUS U AaBTOHOMHOM I1K-4
OTJIAJKY anmnapaTrHbIX CPEACTB
MIIC
9 Meronasl U cpeacTBa 2 4 4 8 0 18 OIIK-7,
KOMILJIEKCHOM OTJIaIKH [1K-4,
ITK-6
10 KypcoBoii mpoeKT 0 0 0 48 0 48  OIIK-7,
[K-4,
[1K-6
Uroro 18 24 20 94 24 180
5.2. Conep:xkanue pa3aesioB JUCHUILIMHBI (110 JEeKIIUAM)
Conepxanue pasenoB JUCIUIUIHH (110 JIEKIIUSAM) IPUBEACHO B Tadmuie 5.2.
Tabnuna 5.2 - ConeprkaHue pa3neaoB JUCIUIUIAH (I10 JICKITUSM)
dopmupye
Tpymoe PMHUDY!
ConeprkaHue pas3iesaoB JUCIUILUIUHBI 10 MbIE
Ha3zpanus pa3znenos MKOCTb,
JEKIHSAM KOMIIETEHI]
uu
3 cemectp
1 Knaccudukanus OCHOBHBIE BapHaHThl APXUTEKTYPhI U 2 OIIK-7
MHUKPOIIPOLIECCOPOB, BAPUAHTHI cTpykrypsl. Knaccudukarus
aApXUTEKTYpPHI, 00IIast CTPYKTypa 1 COBPEMEHHBIX MUKPOIIPOLIECCOPOB IO
PUHIIAITEI PYHKIIMOHUPOBAHUS (YHKIIMOHATBHOMY TIPU3HAKY
YCTPOMCTB U CUCTEM Vitoro 2
2 MopaynbHbI# npuHIun noctpoenus  OO1ue cBeeHus 0 CTPYKType T1K-4
8-pa3psTHBIX MUKPOKOHTPOJLIEPOB MHUKPOIPOIIECCOPHBIX cucteM. [IpuHium
peanu3aiyy BbIITOTHEHHS POTPAMMBI.
Be13oB noamporpammel. O0cmyKuBaHUE
npeprIBaHUM U UCKItoUueHu. [Ipsmoit
JIOCTYTI K TIaMSITH.
Hroro
3 [IpoueccopHoe sapo [IporieccopHoe PO MUKPOKOHTPOIIIEPA. 2 ITK-6
MUKpPOKOHTpoJiepa. PesunentHas Monaynu pe3sueHTHOM MaMsITH
NaMATh MUKpokoHTposuiepa. [13Y macounoro
tuna. OJHOKPATHO MPOrpaMMUpPyEMbIE
[13V. TI3Y, nporpammupyemsbie
MOJIE30BaTENEM C YAbTPa(HOIETOBBIM
ctupanueM. 113V, nporpammupyemolie
MOJIB30BATEIIEM C AIIEKTPUUECKUM
ctupanueM. 113V ¢ anekrpuyeckum
ctupanueM tuna FLASH. Crarnueckoe
O3V.
Hroro 2
4 TloncucTeMa BBOZa-BEIBOA. [TopTel BBOMA-BBIBO/IA, OOIIIME CBEICHUS. 2 OIIK-7

3HAKOT€HEPUPYIOILNE U
3HAaKOCHHTE3UPYIOIINE TUCIUIEN

OnHoHanpaBieHHbIE JUCKPETHBIE MTOPTHI
BBOJIa. JIuCKpeTHBIE MOPTHI BHIBOJA C
JIBYXTaKTHOW BBIXOJTHOM CXEMOI.
JrcKpeTHBIE TOPTHI BBIBOAA C
OIHOTAKTHOM BBEIXOIHOM CXEMOU U
BHYTpEeHHEN Harpys3koil. [IopTsl BeIBOnA €
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OTKPBITBIM BBIXOJIOM. /[ByHanpaBieHHbIE
HOPTHI U TIOPTHI C AJIBTEPHATUBHON

(byHKITHEH.

Hroro

5 TatimMepsl U MIPOIIECCOPHI COOBITHIA.
I1M-monyns. AT u LTATL.

TaliMepbl- cueTUNKU. ANNapaTHbIe
CpelICTBa BXOJTHOTO 3aXBaTa U BBIXOJHOTO
cpaBHeHus. [Iporieccopbl COOBITHI.
Pabota mporeccopa coObITHI B peskumMe
HIUPOTHO-UMITYJILCHON MOIY/SIIUY.
Monyns aHaJIOTO-IIH(PPOBOTO
npeoOpazoBareiss. Momnyis mudpo-
aHAJIOrOBOIO IIPE0OpPa30BaHU.

HUroro

[1K-4

6 O030p MOTY/IEH MOCIeI0BATEILHOTO
oOMeHa B MUKPOKOHTpOJLIEpax

Monynbs YHUBEPCAITBHOTO CHHXPOHHO-
ACHHXPOHHOT'0 IPUEMO-TIepeIaTunKa
USART. Mogynb nocienoBaresibHOM
msbl [2C. Moayns SPI. Monyns CAN.
IInna USB.

HUroro

I1K-6

7 Meroauka u cpeficTBa
IIPOEKTUPOBAHMS TUIIOBOM
koH¢urypauu MIIC

8 Metonb! 1 cpecTBa
IIPOCKTUPOBAHNS U ABTOHOMHOM
oTiaaku annaparHeix cpeacts MIIC

Oob1w1ee onucanue mpouecca
npoektupoBanus. Knaccudukarms
METOIMK MTPOCKTUPOBAHUS AEKTPOHHBIX
cxeM. ObnacTv npUMEHEHUs
CIeIUATN3NPOBAHHBIX HHTETPATbHBIX
cxeM. TuroBsie KOHPUTYpaALTIH
MHKPOIIPOLIECCOPHOM CUCTEMBI.
OcHOBHBIE 3TaIlbl NPOLETYPHI
npoekTupoBanusi. Cpeacrsa
IMPOCKTUPOBAHUA U METOAbI aBTOHOMHOM
OTJIAJIKH alllapaTHbIX CPE/ICTB
MHUKPOIPOIIECCOPHON CUCTEMBI.

Hroro

0O0630p cpeacTB pazpabOTKH U OTIIAKH
nporpaMMHoro obdecriedyeus. OTiaa uuKu
U CUMYJIATOPHL. [IpOoTOTHITHBIE TITATHI.
OTnanoyHble MOHUTOPBI. Me30HUHHAS
TeXHOJOTHsI. CXeMHBIE IMYISATOPBI.
Omynstopsl [13Y. UnTerpupoBannbie
cpenbl pa3padoTKH.

HUrtoro

OIIK-7

[IK-4

9 Metonbl U CpeacTBa KOMILIEKCHOM
OTJIAJIKK

IIporpammaropel. Jlornyeckue
aHanu3aropel. BctpoeHHsIe B
MUKPOIIPOLIECCOPBI CPEACTBA OTIAAKH.

HUroro

[1K-6

Hroro 3a cemecTp

Hroro
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5.3. Pazpeqbl AMCHUILUIMHBI U MEKINCHUIIMHAPHBbIE CBSI3U € 00eceYMBAKIIMMU (MPeabIAYIIMMHU)
U o0ecnieynBaeMbIMU (MOCTEAYIOIIMMEU) JUCHUUILIHHAMHA

Paznmenpl MUCHUIUIMHBI W MEXAUCUUIUIMHAPHBIC CBSI3W C OOECHEUMBAIOIIMMHU (TMPEABIAYIINMHA) |

obecreunBaeMbIMU (TIOCJIETYIOITUMH ) TUCITUTUIMHAMHE TIPECTaB-JIeHbI B TabmuIe 5.3.

Tabnuua 5.3 - Paznens! AUCHUIUIMHBL M MEXKIUCIMITIMHAPHBIE CBA3U

Ne paznenoB qaHHOW MUCHMIUIMHBL, IJIs1 KOTOPBIX HEOOXOUMO U3yUYCHHE

No Haumenosanue 00€ecIeunBaOMINX U 00eCIEYMBAEMBIX AUCIIUILIIH
JUCLUIIINH
1 2 3 4 5 6 7 8 9 10
IIpeIecTByONIUE JUCLUILTMHEL
1 MuxkpocxeMOTexXHUKa + + + + + + +
2 Ludposas u
MHUKPOIPOLIECCOPHAS + + + + + + + + + +
TEXHHKA

[Tocnenyromue TUCITUATIITAHBI

1 Amnanorosas 3JI€KTpOHHKA + + + + + +
2 OcHOBBI
peoOpa3oBaTenbHOM + + + + + + +
TEXHUKHU
CxeMoTeXHHKa + + + + +
DNEeKTPOHHBIE
IIPOMBILIUIEHHBIE + + + + + + + + + +
YCTpOHCTBA

5 DuHepreTuueckas
AIIEKTPOHUKA

+ + + +

5.4. CooTBeTcTBHE KOMIIETEHUMH, (JopMHUPYyeMbIX IPH U3YYEeHUH TUCHHUILIUHBI, 1 BUIOB 3aHATHI
CooTBercTBHE KOMIETCHUUH, (OPMUPYEMBIX TMPU U3YUYEHUU TUCIHUIUIMHBIL, W BUIOB 3aHATUHN
IpeJicTaBlIeHo B Tabiuie 5.4
Tabmuua 5.4 — CoOOTBETCTBHE KOMIIETEHIIMH W BHUIOB 3aHATHHA, (OPMUPYEMBIX TMpPH H3YUYEHUU
JUCIATIINHBI

Buner 3angTnii

Kowmrere [Mpaktuu Jlaboparo Kypcosas Camocrtos
HIOUH Jlexuun €CKHe pHBIE pabota TEJbHAS
3aHATHSL  3aHATUS ~ (TIPOEKT) pabota

DOpMBI KOHTPOJIA

OIIK-7 + + + + + KonTponbhas pabota, OTuer mo
naboparopHoii padote, Ompoc
Ha 3aHATHAX, 3alIUTa KypCOBbIX
poekToB (pador), Pacuetnas
pabota, OTyer no KypcoBoi
pabore

[1K-4 + + + + + KonTponbhas pabota, OTuer mo
naboparopHoit padote, Onpoc
Ha 3aHATHAX, 3alIUTa KypCOBBIX
MpoeKToB (pabor), Pacuernas
pabota, OTyer no KypcoBoi
pabote, OTYeT MO MpaKkTUKe
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I1K-6

KonTponwsnas pabora, OT4er mo

naboparopHoii padote, Onpoc
Ha 3aHATHUX, 3aIUTa KYPCOBBIX

IIPOEKTOB

(pabor), Pacuernas

paborta, OTYET MO KypCOBOM

pabote

6. UuTepakTBHBIE MeTOABI U (OPMbI OPraHU3aANMH 00yYeHUSA
TexHOIOrMy UHTEPAaKTUBHOIO 00yUeHHsI IPH pa3HbIX (hopMax 3aHATHH B yacax MpUBEIEHbI B TabauLe 6.1
Tabnuma 6.1 — TexHOIOrMKM UHTEPAKTUBHOTO 00YYEHUS IPU Pa3HBIX OpMax 3aHATHH B yacax

Nutepaxr
HNHTepakTuBHBIE HNHTepakTuBHBIE
Metonnt UBHBIC Bcero
MIpaKTHUYECKHE 3aHATHS = J1a0OopaTOpHbIE 3aHATHUS
JeKIUU
3 cemectp
[IpesenTanuu c 2 2 2 6
UCIIOJIb30BaHUEM
WHTEPaKTUBHON JJOCKHU C
o0cyXIeHreM
Wccnenosarenbckuit 2 2 4
METOJ
TTouckoBeIii MeTox 2 4
Hroro 3a cemectp: 6 4 4 14
4 cemectp
Hroro 3a cemectp: 0 0
Hroro 6 14
7. JIaGopaTopHbIil NPAKTHKYM
Coneprxanue 1aboparopHbIx padoT nmpuBeaeHo B Tabmuie 7.1.
Tabnuua 7. 1 — Conepskanue 1abopaTopHbIX paboT
dopmupye
Tpynoe II\)/II)Iepy
Hassanus pazaenon Coneprkanue 1a00paTopHBIX padoT MKOCTb,
pasl Aep patop P KOMIIETEHI]
uu
3 cemecTp
4 Tloncucrema BBOJa-BbIBO/IA. Hccnenoanue paboTbl 4 [IK-4
3HaKOTEHEPUPYIOLTUE U 3HAKOT€HEPUPYIOIIETO
3HAKOCHMHTE3UPYIOIINE TUCTIIEH YKUJIKOKPUCTAINIMYECKOTO MHANKATOpa
(OKKWN)
Uroro
5 Taiimepsl u Tiporieccopsl coobITHl.  MccienmoBanre METOJJOB aHATIOTO- 4 OIIK-7
[MNUM-moznyns. ALIT u LTATL. 1upoBoro npeoOpa3zoBaHUs
Hroro
6 O030p Momyneit mocnenoBareabHoro lccnenoBanue pexkxuMoB pabOThHI ITK-6
oOMeHa B MEKPOKOHTPOJLIEpax nocnegoBarensHoro mopra (UART)
Hroro
8 MeTtozs! 1 cpencTBa [IporpammHast Mozieslb U CHCTEMA KOMaH/T 4 OIIK-7
MPOEKTUPOBAHMS U ABTOHOMHOM naboparopHoro creHaa SDK 1.1
oTiazaku anmnaparHeix cpeacts MIIC Hroro 4
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9 MeTo/bl U CpeACTBa KOMIUJIEKCHOM
OTJIaAKN

Kommnekcuas otmaaka MIIC.

[1K-4

Hroro
Hroro 3a cemectp 20
Hroro 20
8. [IpakTnyeckue 3aHATHS
ConeprkaHue IpakTHYECKUX padoT mpuBeaeHO B Tadmuie 8.1.
Tabnuna 8. 1 — CoxeprkaHne MPakKTUUESCKUX padoT
®opmupye
Tpynoe f/lblepy
Hazpanus pa3znenos CopneprkaHue MPakTUUECKUX 3aHATUH | MKOCTb,
u KOMITETEHI]
uu
3 cemectp
1 Knaccudukamnms [Tpumepsr npumenenust MK B 2 I1K-4
MHUKpPOIIPOLIECCOPOB, BAPUAHTHI MPOMBIIIJICHHOCTH U OBITY, BbIJaYa
apXUTEKTYpPHl, 00I1as CTPYKTypa 1 BapHAHTOB UHAUBH/IYyaJIbHBIX 3aJJaHUM
MpPUHLHIIBI (YHKIMOHUPOBAHHS Vroro 2
YCTPOMCTB U CUCTEM
2 MonynbHbIH npuHIMT ocTpoerns  KontponbHas padora Nel. 2 [1K-6
8-pa3psaAHbIX MUKPOKOHTPOJLIEPOB Wroro
3 IlpoueccopHoe sapo W3ydenue crannapTHOro HHTep(hencHOro 2 OIIK-7
MHKPOKOHTpoOJuIiepa. Pe3nnenTHas nporokona UART
namsTh Vitoro 2
4 Tloncucrema BBOJA-BbIBO/IA. 3HaKOT€HEPUPYIOIINE AUCILIEU 2 [IK-4
3HaKOTeHePHUPYIOIIHE U Vitoro 2
3HAKOCHUHTE3UPYIOLIUE TUCIIIEH
5 Taiimepsl u iporieccopsl coobiTHil.  KoHTponbHas pabota Ne 2 [1K-4, T1K-
[INUM-momyns. AL u TTATI. Vitoro 6
6 O0630p Moaynel mocienoBarenbHoro Msydenue cranaapTHOTO HHTEP(ENCHOTOo [IK-4
o0MeHa B MUKPOKOHTpoJIIepax npotokona RS-485
Hroro 2
7 Meronuka u cpeacTsa W3yueHne cTaHaapTHBIX HHTEP(EHCHBIX 2 OIIK-7
IIPOEKTUPOBAHMS TUIIOBOM npotokoinioB 12C, SPI.
koH¢uryparun MIIC Vrtoro
8 Metonbl 1 cpecTBa KonTpomnsnas padora Ne 3 OIIK-7
IIPOEKTUPOBAHUS U aBTOHOMHOM Wroro
oTiazaku annaparHeix cpeacts MIIC
9 Metonbl U CpeacTBa KOMIUIEKCHOW — 3allluTa UHIUBUAYaIbHBIX 3aIaHUM, 4 OIIK-7,
OTJaJIKH UCITIpaBJIEHUE KOHTPOJIBbHBIX paboOT [1K-6
Hroro 4
Hroro 3a cemectp 24
Uroro 24

9. CamocrosiTenbHas padoTa

Bunsl camocrosTenbHOR paboOThl, TPYAOEMKOCTh U (OpPMUpYEMble KOMIETEHIMH TpPeICTaBICHbI

Tabmwure 9.1.
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Tabnuma 9.1 - Buabl caMOCTOATEILHON pabOTHI, TPYA0EMKOCTh U (JOPMHUpPYEMbIe KOMIETCHLIUU

Bunsl camocrostensHoli | Tpynoem  @opMmupyemblie
Hasganus pasnenos g R PMHDY DOpMBI KOHTPOJIA
paboTHI KOCTb 4  KOMIIETEHLUU
3 cemecTp
1 Knaccudukarus ITonroroBka k 2 I1K-4, OIIK-7  Omnpoc Ha
MUKPOIIPOILIECCOPOB, MPAKTHYECKUM 3aHATHIM, 3aHATUAX, OTUeT
BapUAHTBI APXUTEKTYpPbl, CEMHHapam I10 TPaKTUKE
obmiast CTpyKTypa K [TpopaboTKa JEKIIMOHHOTO 2
TIpHHLHIIBI Mmarepuala
(bYHKIIMOHUPOBAHUS
YCTPOMCTB U CUCTEM Hroro 4
2 Mopnynbabiii npuniun — Iloaroroska k 2 I1K-6, IIK-4 KonTponbHas
MOCTPOCHUS 8-Pa3psIHbIX MPAKTUYECKUM 3aHITUSIM, pabota, Onpoc Ha
MUKPOKOHTPOJIJIEPOB ceMuHapaMm 3aHATHUAX
[TpopaboTka JIEKITMOHHOTO 2
Mmarepuasa
Hroro
3 [IporeccopHoe sapo [IpopaboTka JIEKITMOHHOTO I1K-6 Ompoc Ha
MUKPOKOHTPOJLIEPA. marepuala 3aHATUIX
PesupentHas maMaThb Wroro
4 Tloncucrema BBOAA- [ToaroroBka k [1K-4, OIIK-7  Ompoc Ha
BBIBOJIA. MPAKTHYECKUM 3aHITHIM, 3aHATUAX, OTUeT
3HaKOTEHEPHUPYIOUTUE U CEMHUHAapaM 10 J1abopaToOpHOU
3HAKOCHUHTE3UPYIOIIUE TpopaGoTka JEKIHOHHOTO 2 pagOTe, Pacuernas
UCIUICH T
AHCILIC Mmarepuala pabota
Odopmienne 0T4eToB 10 2
nabopaTopHBIM paboTam
Hroro
5 Taiimepsl u npoueccopsl  [logroroBka 2 [1K-6, T1K-4, KonTtponbHas
coobiTuil. IHMM-MOynb. MPaKkTUUECKUM 3aHATHUSAM, OIIK-7 pabora, Onpoc Ha
AIIT u THATL ceMHHapam 3aHsaTUsAX, OTUeT
[TpopaboTKa JEeKIIMOHHOTO 2 1o 6na60paTopH0H
T
Mmarepuasa pabote
OdopmiieHre 0T4eTOB 10 2
71a0opaTopHBIM paboTam
Hroro
6 O630p Momynen [TonroroBka k 2 [1K-4, ITK-6 Ompoc Ha
MOCJIEZI0BATEILHOTO MPAKTUYECKUM 3aHATHM, 3aHATHIX, OTYeT
oOMeHa B ceMuHapaM 1o j1aboparopHou
MHUKPOKOHT X te, OTueT Im
POKOHTpOJLIICPA [TpopaboTka JTEKITMOHHOTO 2 pabore, Oryer no
Marepuana TIpaKTHKe
Odopmiterre 0T4eTOB 10 2
1abopaTopHBIM paboTam
Hroro
7 Metonuka u cpenctBa  [logroroBka k OIIK-7 Ompoc Ha
POEKTHUPOBAHUS TUIIOBOM TMPAKTHUECKUM 3aHITHUAM, 3aHATHUSAX,
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B tabmurte 10.1.

10. KypcoBas pabora
ConepxaHue KypcoBoil paboThl (IIpOeKTa), TPYAOEMKOCTh U (hOpMHUpyeMble KOMIIETEHIIUU MPEACTABICHBI

koHburyparun MIIC CeMHHapaMm Pacuernas pabota
[TpopaboTka IEeKIIMOHHOTO 2
marepuaia
Uroro
8 MeTozbl U cpenicTBa IToaroroBka k OIIK-7,I1K-4  KouTposabHas
MPOCKTUPOBAHUS U MPAKTHYECKUM 3aHATHIM, pabora, Ompoc Ha
ABTOHOMHOM OTJIaJIKH CEeMHHapaM 3aHsATUSAX, OTUeT
i/rllﬁeepammx CPEnCTB TpopaGoTka JIEKIHOHHOTO 2 Ho6na60paTopH0H
marepuaia pabote
OdopmiteHre 0T4eTOB 10 2
naboparopHbIM paboTam
Hroro
9 MeTtozp! U cpecTBa ITonroroBka k 2 OIIK-7,IIK-6  Ompoc Ha
KOMIUIEKCHOW OTJIQJKH NPAaKTUYCCKUM 3aHSATHSIM, 3aHsATUsAX, OTUeT
CEeMHHapaM 1o JaboparopHO
[TpopaboTka JIEKITMOHHOTO 2 pagOTe, PacerHas
T
marepuaia pabota
Odopmienne oT4eTOB 10 4
nabopaTopHBIM paboTam
Htoro 8
Hroro 3a cemecTp 46
[ToaroroBka k sK3amMeHy / 36 DKk3aMeH
3a4eTy
4 cemectp
10 KypcoBoii mpoext Belinonnenue 16 OIIK-7, [IK-4, Ortuer no
WHJIUBUIYAJIbHBIX 3aJJaHUN I1K-6 KypcoBoi pabore
BeimonHenmne KypcoBoro 16
npoekTa (paboThl)
BrImonHeHue pacueTHBIX 16
pabor
Htoro 48
Hroro 3a cemectp 48
Hroro 130

Tabmuua 10.1 — CopepkaHue KypcoBoil paboThl (IpoeKTa), TPYIOEMKOCTh H  (QOopMHpyeMble
KOMITCTECHITIH
. Tpynoemkocts ~ @opMupyeMble
Coneprxanue KypcoBoi pabOThI PYA PMUPY
(dac.) KOMIIETEHITUHN
4 cemectp
0O030p TEXHUYECKUX pPEIICHUN OIIK-7, [IK-4,
Pa3zpaboTka pyHKIIMOHATEHON CXEMBI YCTPOMCTBA [IK-6
Pa3paboTka 6510K-CXeMBbI aITOpUTMa MIPOTPAMMBI
11
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Pa3zpaboTka cxeMbl 3JIeKTpUYECKON TPUHIIUITHATHHON 4
PazpaboTtka npukiIaHON| IPOTrpaMMBI 4
OdopmiteHne MOsSICHUTETHLHOM 3aITUCKI 2
Odopmienne rpadhuueckux MarepraionB 2
3amura npoekTa 4
Hroro 3a cemectp 24

11. PeiiTuHroBas cucreMa AJISl OHCHKH YyCII€BAEMOCTHU CTYICHTOB

11.1. BaajbHble OLEHKH AJIS1 3J1eMEeHTOB KOHTPOJISI
Tabnuna 11.1 — bayutbHBIC OTIEHKH JIJIS1 SIEMEHTOB KOHTPOJIS

. . MakcumanbHbIi
. MakcumanbHbIN MakcumanbHbIN
DneMeHTHl y4eOHO 0as 3a mepuoj Bcero 3a
6amt Ha 1-yto KT ¢ Gamn 3a nmepuon
NEeITEIbHOCTH Mexny 2KT u na ceMecTp
Hayana cemectpa Mexay 1KT u 2KT
KOHEI[ CeMecTpa
3 cemecTtp

Kontposnbhas padora ) ) ) 15
Ornpoc Ha 3aHATHAX 5 5 5 15
Otuer no 1adboparopHOit ) ) ) 15
pabore

Otuer 1o npaxkTHKe ) ) ) 15
Pacuernas pabora 3 3 4 10
Hroro makcumym 3a 23 23 24 70
nepuoa

DK3aMeH 30
Hapacraromum urorom 23 46 70 100

4 cemectp

Ot4er 1o KypcoBoii 30 30 40 100
pabore

Hroro MmakcumyM 3a 30 30 40 100
epuoa

Hapacratomum urorom 30 60 100 100

11.2. IlepecueT 6a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOUKH
[TepecueT OanIoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH TIpe/icTaBieH B Tabmuie 11.2.
Tabnmuna 11. 2 — IlepecueT 6aJIJIOB B OLIEHKHU 32 KOHTPOJIbHbBIE TOUKH

baynel Ha 1aTy KOHTPOIBHOM TOUKH Onenka

> 90% oT MakcuMasbHOU CyMMBI OaitoB Ha jaty KT 5

Ot 70% 10 89% ot MakcuMaIbHON cyMMbl OansioB Ha nary KT

4
Ot 60% 10 69% OT MakCUMaIbHON CyMMBI OaiioB Ha nary KT 3
2

< 60% oT MakcuManbHOU cyMMBbI 6astoB Ha aaty KT

11.3. [lepecueT cyMMbI 6aJ/JIOB B TPAAMIMOHHYIO M MEKTYHAPOIHYIO OLIEHKY
[TepecdeT cymMBbl 6aIoB B TPAAUIIMOHHYIO U MEXYHAPOIHYIO OIIEHKY TpeicTaBlieH B Tabmuie 11.3.
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Tabnuma 11. 3 — [Iepecyer cymmbl 6aJUIOB B TPAIUIIMOHHYIO U MEKAYHAPOTHYIO OLIEHKY

Hrorosas cymma 6asios,

Onenka (I'OC) YUMUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

HK3aMEH

5 (oTuuHO) (3a4TEHO) 90 - 100 A (OTIM4HO)
85 -89 B (ouenb xoporio)

4 (xopo11o) (3a4TeHO) 75-84 C (xopor0)
70-74
65 - 60 D (ynoBneTBOpHUTENBHO)

3 (yAOBJIETBOPUTEINIBHO) (3a4TEHO) 60 - 64 E (HocpeicTaeno)
2 (1eynoBIIETBOPHTEHHO) (HE Hwuxe 60 6ammoB F (neynoBneTBopUTENIbHO)

3a4TEHO)

12. YuyeOHO-MeTOAMYeCKOE U MH(OPMAIITUOHHOE O0ecnieyeHue TUCIUIINHBI

12.1. OcHoBHasi JuTEparypa
1. MukpomnpoiieccopHble YCTpOHCTBa U cucTeMbl: YuebHoe nocodue / Pycanos B. B., [lleBenen
M. 10. - 2012. 184 c. [DnexTponHBIN pecype]| - Pexxum nocryna: http://edu.tusur.ru/publications/867, nara
obpamenus: 27.01.2017.

12.2. lonoiHuTeIbHAS JIUTEPATypa

1. PoxnectBenckwmii JI.A. MUKpOIpoIieCCOpHBIE YCTPOMCTBA B CUCTEMaX YIpaBiIeHUs: Y4yeOHOoe
nocobue. — Tomck: Tomckuii MeXBY30BCKMi LIEHTP AMUCTAaHIIMOHHOTO oOpaszoBanus, 2003. — 130 c.
(mamuue B 6ubmmotexe TYCVYP - 96 3k3.)

2. Iapanos A.B. MukpolporeccopHble yCTpOHCTBa U CHCTEMbl. PYKOBOJICTBO K BBIITOJHEHUIO
KypcoBoro npoexktupoBanus. — Tomck: TYCVYP, 2008. — 150c. (nanuuue B 6ubaunorexke TYCVYP - 1 3k3.)

3.  MuxkpormponeccopHble cucteMsl: YueOHoe nocobue juist By3oB / E.K. Anekcanapos u ap.;
[Ton obmieit pen. [.B. ITy3ankoBa. — CII6.: Tlomurexauka, 2002. — 935 c.: wi. (Hamyne B OMOIHOTEKE
TYCVYP - 8 3k3.)

4. TlpoektupoBanue IHMPOBBIX YCTPOWCTB HA OIHOKPUCTAIBHBIX MHUKpOKOHTpoiuiepax\ B.B.
CrammH, A.B. Ypycos, O.®. Monoronnesa.- M.: DHeproaromusaar, 1990. (nHanuume B O6uGInorexe
TYCVYP - 45 5k3.)

5. benos A. M., Nsanos E. A., Mypenko JI. JI. Cpencrsa aBToMaTu3anuy nporpaMMUpOBaHUS
MUK-poIipolieccopHbIx ycrpoicTs. / Ilox pen. Hompauesa B. I — M.: Dueproaromuzaar, 1988. (nanuuue
B oubmotexke TYCVYP - 10 5k3.)

6. Jomuma C. b., HWBanoB E. A., Mypenko JI. JI. CpencrtBa KOMIIICKCHOW OTJIAQJKH
MUKpOIpoIieccopHbIX ycTpoiicTs. / Ilox pen. Jlompadesa B. I. — M.: DHeproaromusaar, 1988. (Hanuuue B
oubmuorexke TYCVYP - 4 5k3.)

7. VYuiesamc I. b. Omnagka muxpomnpoueccopubix cucteM. / Ilox pen. Cramumna B. B. — M.:
Ouepro-aromusnar, 1988. (Hanmuuue B oubmorexke TYCYP - 7 ok3.)

8. benos A.B. Koncrpynposanue ycTpoiicTB Ha MukpokonTposuiepax — CII6.: Hayka u Texnuka,
2005. — 256 c.: un. (maymmuune B oubmmoreke TYCVYP - 2 3k3.)

12.3 YuyeOHO-MeTOAHYECKHE MOCOOUS

12.3.1. O0s3aTebHBbIC y4eOHO-MeTOAMYECKHE T0COOHus

1. MuxkponpoueccopHble YCTPOICTBa U CUCTEMBI: PYKOBOICTBO K BBIMOJIHEHHUIO JIAOOPATOPHBIX
pabot / PycanoB B. B., Illeener M. 10O. - 2012. 23 c. [DnekrpoHHbId pecypc] - Pexum mocryma:
http://edu.tusur.ru/publications/865, nara o6pamenus: 27.01.2017.

2. MukponporeccopHble  YCTpOWCTBAa M CHCTEMBI:  PyKOBOICTBO K  OpraHH3alyd
camocTtosTensHOi paboTsl / Pycanos B. B., lllesene M. 1O. - 2012. 91 c. [DnexTpoHHBIN pecypce] -
Pexxum moctyma: http://edu.tusur.ru/publications/866, nara oopamenus: 27.01.2017.

3.  MuxkpornporeccopHble yCTpoilcTBa M CHCTEeMbl: MeToquuecKue yKa3zaHHs MO MpPOBEICHHIO
npakthueckux pador / Anatunua M. E. - 2012. 4 c. [DOnexkrponHsli pecypc] - Pexum moctyma:
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http://edu.tusur.ru/publications/1486, nara obpamenus: 27.01.2017.

4. VYyeonsi crenn SDK 1.1. PykoBomcrBo momb3oBarens. MockBa, 2001. [DneKTpoHHBIN
pecypc]. - http://ie.tusur.ru/docs/I_mpus.zip

5. [apanoB, Amnekcannp BuktopoBuu. IIpoekTupoBaHHe MHUKPOMPOIIECCOPHBIX YCTPOWCTB:
PYKOBOJICTBO K BBITIOJTHEHUIO KYpCOBBIX MPoeKkToB (B ToM uucie ['TIO) mis cTyaeHTOB crenuaibHOCTH
"[IpompbinuieHHas anekrponnka” / A. B. Illapamnos ; ®deaepanbHOe areHTCTBO MO 00pa3oBaHuio, ToMCKUit
TOCYIapCTBEHHBI YHHBEPCUTET CHCTEM YIPABICHUS U paauodnekTpoHuku, Kadempa mpombinmmeHHON
anekTpoHuku. - Tomck : TYCVYP, 2009. - 74 c. : un. - bubmuorp.: c. 74. - 50.00 p., 00.00 p. (Hayuuue B
ouoanoreke TYCVYP - 61 3k3.)

12.3.2 Y4yeOHO-MeTOAMYECKHE TIOCOOUSA ISl JIMI] C OTPAHNYEHHBIMH BO3MOKHOCTAMHU 310POBbS

Y4eOHO-METOINYECKIE MaTeprabl I CAaMOCTOSATEILHON M ayTUTOPHON pabOThl 00yYarOmUXCs
W3 YKClia MHBAJIUIOB MPEJOCTABISAIOTCS B (opMax, aJaiTAPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBBS H
BOCIIPUATHS HHPOPMAITUH.

Jlis1 11 ¢ HAPYIIeHUSIMU 3PeHus:

- B (hopme 3EKTPOHHOTO IOKYMEHTA,;

- B Ie4aTHON (hOpMe YBEITUUCHHBIM MIPUDTOM.

JLis1 I ¢ HAPYIIEHUSIMU CJIyXa:

- B (hopme 3EeKTPOHHOTO IOKYMEHTA,;

- B Ie4aTHOM (hopme.

JIst i1 ¢ HAPYLIEHUSIMH OTIOPHO-ABUIaTe/ILHOIO aNnapara:

- B (popme 37EeKTPOHHOTO IOKYMEHTA;

- B TIe4aTHOU (hopme.

12.4. Ba3bl JaHHBIX, HH(POPMAIIMOHHO-CIIPABOYHBIE, TONCKOBBIE CHCTEMbI U TpedyeMoe
NpOorpaMMHoe odecrneyeHue

1. 1. Mogenuposmuk/otnaguuk AVSIMS1 — cBobonno pacnpoctpansemoe [10 npeanaznaueHo
JUTS MOJIEIIMPOBAHUS paboThI O5BM (umeercs B HaJIUYUN). -
http://www.ie.tusur.ru/docs/soft/ AVSIM51.rar

2. 2. AVR Studio — cBoboaHO pacmpocTpansiemoe [10 st 0TaaaKku IporpaMMHOTO 00ECICUCHHUS
AV R-MUKPOKOHTPOJIJIEPOB (umeeTcs B HaJIM4Yun). -
http://www.atmel.com/dyn/resources/prod_documents/AvrStudio4Setup.exe

3. 3. Win AVR - cBobomHo pacnpoctpansemoe IIO s HamecaHUs MPOrPAMMHOTO
o0ecrnieueHus MHKPOKOHTPOJUIEPOB ceMelcTBa AVR (umeercs B HaJIU4un). -
http://sourceforge.net/projects/winavr/files/latest/download?source=files

13. MarepuaibHO-TeXHHYECKOE O0ecreyeHue TUCHUITUHBI
13.1. O0mue TpedoBaHNSI K MATEPHATbHO-TEXHNYECKOMY 00ecre4eHHI0 JUCIUIIMHBI

13.1.1. MarepuaibHO-TeXHH4YECKOe o0ecrevyeHue 1JIsl JIeKIIUOHHbIX 3aHATHI
Jns mpoBeneHus 3aHATUM JIGKHMOHHOTO THIA, TPYNIIOBBIX M WHIAMBUIYAJIBbHBIX KOHCYJIBTALUM,
TEKYHIEro KOHTPOJIA U HpOMG)I(}ITO‘IHOﬁ arTeCTal HUCIOJIb3YyCTCsA yqe6Ha$1 ayauTopus, ¢ KOJIHUYCCTBOM
MOCA/I0YHBIX MecT He MeHee 22-24, 000opyaoBaHHas JOCKOM M cTaHIapTHOU yueOHOM Mebenbio. Merotces
HarjsiAHbIC MoCcoOHus B BUJC Hp€3eHTaHHﬁ 110 JICKIIMOHHBIM pa3acjiaM JUCHUIIINHBI.

13.1.2. MaTepuaJbHO-TEXHHYECKOE O0ecnedyeHne I NPAKTHYEeCKUX 3aHATHI

Jlis mpoBeneHusl MPaKTUYECKUX (CEMHHAPCKUX) 3aHATUI HUCHONb3yeTcss ydeOHas ayauTopHs,
pacnionioxkenHas 1o aapecy 634034, Tomckast o6nacts, . Tomck, Bepmmauna ynuna, a. 74, 3 stax, aya.
302, ayn.333. CocraB obOopynoBanus: YueOHas weOenb; Jlocka MarHuTHO-MapkepHas -1 IuT;
JleMoHCTpanMoHHbINA BHIeodKpaH - | mr.; Kommyrarop 24 port - 1 mT.; Komneroreps! knacca He HUXe
I[I15BM INTEL Celeron D336 2.8ITu. - 12 mr Wcnons3dyercs JIUIICH3MOHHOE MIPOTPaMMHOE
oOecnieueHue. Vmeercs momemieHus: Uis XpaHEHUs W NPOPUIAKTHUECKOTo OOCITY)KUBAaHUS y4eOHOTo
00opyI0BaHUsI.

13.1.3. MarepuajibHO-TeXHU4YECKOe oDecredyeHue IJis J1a0opaTopHbIX padoT
Jns  npoBeneHus  1abOpaTOPHBIX  3aHATHA  MCIONB3YeTCsl  y4yeOHO-HCCieqoBaTelbCcKast
BBIUUCIIUTENbHAS Jaboparopusi, pacnoioxeHHas 1o aapecy 634034, Tomckas obGnactb, . ToMmck,
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Bepumununa ynuna, 1. 74, 4 stax, aya. 302. KomnbrorepHslii kiaace Ha 12 pabounx Mmect, 1abopaTopHbIe
MakeThl AJIsl U3y4deHHs] HU(POBBIX YCTPOMCTB HAa MHTErPajbHBIX MUKpPOCXEMax, JIabopaTopHbIe MaKeThbI
JUIS. TIPOTPaAaMMHUPOBAHUST MUKPOKOHTPOJIEPOB U TMOCTPOCHUS MHKPOIPOIECCOPHBIX ycTpoiicTB. CocTan
obopynoBanus: YueOHas MeOenb; Buaeoskpan; Kommerorepsl kimacca He Hrke Intel Pentium G3220
(3.0GHz/4Mb)/4AGB RAM/ 500GB ¢ mmpokomonocHsIM JOCTYHOM B Internet, ¢ MOHWTOpamMu THIIA
Samsung 18.5" S19C200N- 12 mr.; Mcrmonp3yercs JIMIEH3MOHHOE MPOrPaMMHOE 00ECIIeUeHHE, TTaKeThl
Bepcueil He HUke: Microsoft Windows XP Professional with SP3; Visual Studio 2008 EE with SP1;
Microsoft Office Visio 2010; Microsoft SQL-Server 2005; Matlab v6.5

13.1.4. MaTrepuaJibHO-TeXHHYECKOe obecrevyeHue ISl CaMOCTOSATeJIbHOM padoThl
Jist  caMoCTOsTENbHOM PabOThl HCIONB3yeTCs ydeOHast ayauTopus (KOMIBIOTEPHBIH KIlacc),
pacnonoxkenHass 1mo azapecy 634034, r. Tomck, yn. Bepmmnuna, 74, 1 srtax, ayn. 224. Cocras
obopynoBaHus: yueOHast Me0Oelb; MapKepHas Jocka - | mrT.

13.2. MarepuajibHO-TeXHHYECKOe oOecreyeHre TUCUUIIIMHBI JIsl JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMH 310POBbS

OcBoenue mucuumuivHbl gunamu ¢ OB3 ocyliecTBiIseTcs ¢ UCMOJIb30BAaHUEM CPEICTB OOyUeHUS
0011IeT0 U CIEeHAaIbHOI0 Ha3HAUYCHHS.

[Ipy o0OydYeHHM CTYICHTOB ¢ HAPYWIEHHSIMM CJyXa TPEIyCMOTPEHO HCIIOJIb30BaHUE
3BYKOYCHJIMBAIOIIEH amnmaparypbl, MYJIbTUMEIUNHBIX CPEICTB U JPYIrUX TEXHUYECKUX CPEICTB
npuema/nepenadnd yueOHoi nHdopManuu B JOCTYMHBIX (popMax Ajsi CTYIEHTOB C HapyIICHUSAMHU CIyXa,
MOOWJIBHOW CHUCTEMBI OOyYEHMsI Jisi CTYACHTOB C WMHBAJIMIHOCTBIO, TMOPTATUBHON WHAYKIIMOHHOU
CUCTeMBbI. YueOHas ayauTOpHs, B KOTOPOW 0OydaroTCs CTYIEHTHI C HAapyLIEHHUEM cliyXa, 00OpyldoBaHa
KOMITBIOTEPHON TEXHUKOW, AyAUOTEXHUKOM, BHUJICOTEXHUKOH, SIEKTPOHHOW IOCKOW, MYIbTUMEIUIMHON
CHCTEMOH.

[Ipu oOy4yeHMH CTYACHTOB € HAPYLIEHUSIMH 3PEHMSIMU TIPEIYCMOTPEHO HCIOIb30BaHUE B
JIEKIMOHHBIX U YY€OHBIX ayAUTOPUSIX BO3MOXKHOCTH IIPOCMOTPA YAAJIEHHBIX 00BEKTOB (HapUMep, TeKCTa
Ha JJOCKE WJIH Cllaii[ia Ha KpaHe) MPHU MOMOIIY BUCOYBEIUYUTENICH IS YIaJIEHHOTO TPOCMOTpa.

[Tpu 0Oy4yeHHUU CTYIEHTOB ¢ HAPYLIEHUSIMHM OMOPHO-ABHUIATEJHHOI0 aNMNapara HCIOIb3YIOTCS
aJIBTEPHATUBHBIC YCTPONCTBA BBOJAA WH(GOPMAIIMU U JPYrUe TEXHUYCCKUE CPEICTBA MpreMa/mepenadn
yueOHOU uHGbOpMAIMK B JOCTYINHBIX (OpMax A CTYACHTOB C HAPYLIEHUSMHU OIMNOPHO-IABUTATEIBHOTO
annapara, MOOUJIbHOM CUCTEMBI O0YUYEHHUS JJIs JIFOAEH ¢ MHBAIMIHOCTBIO.

14. ®oH OLIEHOYHBIX CPEIACTB

14.1. OcHoBHBIC TPeOOBaHUSA K (JOHIY OLICHOYHBIX CPEIACTB U METOANYECKHE PEKOMEHIAIUHT

@OH]T OLIEHOYHBIX CpPEJCTB M THUIIOBBIE KOHTPOJBHBIE 3a/laHus, HCHOJb3yeMble JUIs OLEHKU
c(OPMHUPOBAHHOCTH U OCBOEHHUS 3aKpEIUIEHHBIX 3a AMCLUUIUIMHON KOMIETEHLMI Npu MpPOBEIECHUU
TEKYILeH, IPOMEKYTOUHOM aTTeCcTalluy M0 AUCLUILIIMHE IPUBEICH B MIPUIIOKEHUH K pabodeil mporpaMme.

PykoBopcTBO  BKIIIOHWAaeT pabouyio  MporpamMmy  JUCHUIUIMHBI, TNPUMEPHBIE  BApHAHTHI
MHIUBUAYaJIbHBIX, TBOPYECKUX 3a/laHUN U KOHTPOJIbHBIX PaloT.

IT-MeTonbl MHTEPAKTUBHOTO OOy4YeHMs BKIIOYAIOT B ceOs B3aMMOJEICTBHE €O CIIyIIATEIsIMU
MOCPEJCTBOM MHTEPAKTUBHOM JTIOCKU, IPOEKTOPA U KOMITbIOTEPOB MOJIb30BATENIEH.

Marepuan (paGota B mporpamMmax, NpOrpaMMHUpPOBaHHME, HaAMMCaHUE MPOrPAaMMHOIO KOja)
OOBSICHSIETCSI Ha DJIEKTPOHHOM [OCKE C MOACHEHUSMH, B TO BpeMs Kak OOy4arouiuecsi MOBTOPSIOT
JEMCTBHS Ha CBOMX MEPCOHAJIBHBIX KOMIIBIOTEPAX.

Ha naGoparopHbix paboTax TIpymma CTyIEHTOB JEJIUTCS Ha HOATPYHIbl 1o 3-4 yenoBeka.
JlaGoparopHast pabota Ne3 HampaBieHa Ha TECHOE B3aUMOJAEHCTBHE TMOATPYNI MEXAY COOOM:
He00X0JMMO HaIucarh JIByM MOJATPYyIMIaM MPOorpaMMHBIN KOJ JJIsl IBYX JIAOOPAaTOPHBIX MaKe-TOB, IPUYEM
loit moarpymnmne Ha nepenady AaHHBIX, a 20 Ha IPUEM U BBIBOJ HAa UHAMKATOP.

BriocnencTBum MakeTbl COEOUHSIIOTCS MEXIY CO0OW, M HPOUCXOOUT oOMeH HHpopManuei.
Ckopocth mepenaud, (opmar mnepeqadd M JaHHbIE BBIOMPAIOTCS CTYASHTAMH U COINIACYIOTCS C
MIperoaBaTesieM JJis UCKITIOUEHUS [TepeceyeHusl C IPYTrUMH MOArPYIIIaMH.

KypcoBoii mpoekT siBiseTcst 3aBeplieHHeM Kypca M HpPEeArNoyiaraeT MpoeKTUPOBaHHE ITU(PPOBOTO
YCTPOICTBa, COAEpPXKAIIETO0 OJHOKPUCTAIbHBIH MHKPOKOHTpouiep. [[nsi ycmemHoro BBITOIHEHUS
KYpCOBOTO NPOEKTa CTYAEHTHI JOKHBI IPUMEHUTD HA IIPAKTUKE BCE 3HAHMS, MIOIYYEHHBIE IIPU U3Y4YEHUN
caMOU ITUCIMUILINHEI.
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14.2 TpedoBanus K ()OHIY OLEHOUYHBIX CPEACTB JIJIsl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMH
310POBbS
I[JISI CTYACHTOB C HUHBAJIUAHOCTBIO IPCAYCMOTPCHBI JOIOJHUTCIBHBIC OLCHOYHBIC CPCACTBA,
nepeyeHb KOTOPBIX YKa3aH B TaOIuIIE.

Taﬁ.lmua 14 — I[OHOJIHI/ITGJILHLIC cpeacrea OUCHUBAHUA JISl CTYIC€HTOB ¢ UHBAJIUIHOCTBIO

BI/I,I[BI JOITOJIHUTCIIbHBIX OLICHOYHBIX (DOpMBI KOHTPOJISI 1 OICHKHU

Kareropuu crynenros
CPEICTB pe3ynbTaTtoB 00y4eHus

TecTbl, TUCEMEHHBIE CAMOCTOSATEILHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

C HapyumieHusiMu
ciyxa

[TpenmymiecTBEHHO MUCHMEHHAS
HpOBEpKa

C napymienusmu | CobeceioBaHue 1o Borpocam K 3adety, [IpenmMyliecTBeHHO ycTHas IpoBepKa

3peHUs OIIPOC 10 TEPMUHAM (MHIMBUYaIbHO)
C HapyuieHussMu Pemienue quCTaHIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHBIE  [IpenMyIiecTBeHHO AMCTaHIIMOHHBIMHU
JIBUTaTEIbHOIO CaMOCTOSITeNIbHbIE PaOOTHI, BOIPOCHI K METoJlaMH
anmnapara 3a4eTy
C orpanuuenusMu o  TecTel, TUCEMEHHBIE CAMOCTOSITENIbHBIE [Ipenmy1iecTBEHHO IPOBEPKA
o01IeMeTMIIUTHCKUM paboThI, BOIIPOCHI K 3a4ETy, METOJIaMH, UCXO/I U3 COCTOSHUS
[IOKa3aHUsIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI ~ 00YYaIOIIETrocs Ha MOMEHT IIPOBEPKU

14.3 MeTonuyeckne peKOMeH/IAUH N0 OIeHOYHBIM CPeICTBAaM /IS JIUI ¢ OTPAHUYEHHBIMHU
BO3MOKHOCTSIMH 310POBbSI

Hns crynenroB ¢ OB3 mpemycmarpuBaercss aoctymHas ¢GopMa TNpEeIOCTaBICHHUS 3aJaHUi
OLICHOYHBIX CPENICTB, @ UMEHHO:

- B TIeYaTHOU (opMme;

- B II€YaTHOH (hOpME C yBEITHMUYECHHBIM MIPUPTOM;

- B ()OpME AIIEKTPOHHOTO JIOKYMEHTA;

- METOZIOM YTEHHSI ACCUCTEHTOM 3aJ[aHUsl BCIIYX;

- IpEeI0CTaBICHHE 331aHUs C HCIIOIb30BAaHUEM CYPJIOTIEPEBO/Ia.

CryaeHTaM C MHBAJIMIHOCTBHIO YBEIWYHMBACTCS BPEMsl Ha IOATOTOBKY OTBETOB Ha KOHTPOJIBHBIC
BOMPOCHL. [T Takux CTYAEHTOB TpEeIyCMaTpUBAETCS OCTYNMHAas (opMa MpeaoCTaBICHHs OTBETOB Ha
3aJJaHNs, @ UMEHHO:

— MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIYT aCCUCTEHTA;

- IpeACTaBICHNE OTBETOB YCTHO.

[Tponienypa olneHMBaHUS pPe3yJAbTATOB OOY4YEHHUS MHBAIMIOB IO TUCHMIUIMHE NPEAyCMaTpHUBAET
npenocraBieHue nHpopmanmuu B popmMax, afanTHPOBAHHBIX K OTPAHHYEHHSIM UX 3I0POBBS M BOCTIPUSTHS
uHpOpMaLUK:

JL1s1 IMI ¢ HAPYUIEHUSIMH 3PeHUst:

- B (hopMe AIIEKTPOHHOI'O JOKYMEHTA,;

- B Ile4aTHO! (hopMe yBETUUEHHBIM IIPU(PTOM.

JI1s1 i1 ¢ HApYLIeHUsIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO TOKYMEHTA,;

— B re4aTHoM (opme.

JIJ1s1 i1 ¢ HAPYUIEHUSIMHM ONIOPHO-ABUTaTEJLHOI0 anmnapara:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

— B Ie4aTHoM (opme.

[Tpn HEOOXOAMMOCTH /IS 00YJAFOIINXCSl ¢ HHBAJIHMIHOCTHIO MPOIIEAYpa OIICHUBAHUS PE3YIBTaTOB
00y4eHUsI MOXKET MPOBOJIUTHCS B HECKOJIBKO ITAIlOB.
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1. BBenenue

®onp oneHouHbIX cpeAcTB (POC) sBIsIETCS TPUIOKEHHEM K pabodeil mporpaMMe JTUCIUTUTAHBI
(IpakTUKH) W TPENCTABISIET COOOM COBOKYIMHOCTh KOHTPOJIHHO-H3MEPUTENBHBIX MAaTepHaliOB (THUIIOBBIC
3a/1a4M (3a7aHus1), KOHTPOJIbHBIE paOOTHI, TECTHI U JP.) U METOAOB X MCIOIb30BaHMsI, TIPEIHA3ZHAYCHHBIX
TUTS. U3MEPEHUS YPOBHSI IOCTHIKEHUS CTYJICHTOM YCTAHOBIICHHBIX PE3YJIbTaTOB OOYUYCHHUS.

®OC mno pucuuIUIiMHE (MPaKTUKE) HCHOJIb3YyeTCs MpPU TPOBEIECHUU TEKYIIEro KOHTPOJIS
YCTIIEBAEMOCTH U TIPOMEKYTOUHOM aTTECTAI[MH CTYIACHTOB.
[TepedeHp 3aKkpeIICHHBIX 32 TUCIUTIMHOMN (MPAaKTUKON) KOMITETCHIIMMA MTPUBE/IEH B Tadue 1.
Tabnuna 1 — [lepeuenb 3aKpeIUICHHBIX 32 JUCHUTITMHON KOMIIETEHIIUN

Kon DopMynUpPOBKa KOMIIETCHIIUN Oransl GOPMUPOBAHUS KOMITETCHIIUI
OIIK-7 CIOCOOHOCTBIO YUUTBIBATh COBPEMEHHBIE JloKeH 3HaTh apXUTEKTYpy U OCHOBHbBIE
TEHJCHIIUU Pa3BUTHUS IIEKTPOHUKH, KOH(UTYpaIui MUKPOITPOLIECCOPHBIX
U3MEPUTEIILHON U BBIYUCIUTEIBHOM TEXHUKH,  CHUCTEM, OCOOEHHOCTH Mpolecca
WH(OPMAITMOHHBIX TEXHOJIOTUN B CBOCH unrerpauuu AC u I1C MIIC;;
npo¢eCCUOHABHON AEATEIbHOCTH JloikeH yMeTh IPOEKTUPOBATh
[1K-4 CIIOCOOHOCTHIO TPOBOAUTH MPEIBAPUTEIHHOE MUKPOLPOLCCCOPHBIC yCTPOUCTEA 1
TEXHUKO-3KOHOMHYECKOE 000CHOBAaHUE CHCTCMBI yIPABJICHIA TICP HpepuilHbIMI
HPOEKTOR yCcTpoiicTBaMu;;
JlomkeH BiasieTh HaBbIKAMU IIPOBEICHUS
[1K-6 CIIOCOOHOCTBIO Pa3pabaThIBaTh MPOCKTHYIO M kOMIIIEKCHOM OT/IALKH U TECTHPOBAHMUS
TEXHUYECKYIO IOKYMEHTALHUIO, 0(hOPMIISATH MIIC.;
3aKOHYEHHBIE IPOEKTHO-KOHCTPYKTOPCKUE
pabotsl

OOwue XapakTEepUCTHKHM IIOKa3zaTelel M KpUTEpUEeB OLIEHMBAHMs KOMIIETCHIMH Ha BCEeX JTarax
IIpUBEJIEHBI B TabmuIe 2.

Ta@mua 2— O6H_II/Ie XapaKTCPUCTUKHU rnokasareseu u KpUTCPUCB OLICHHUBAHUA KOMHCTCHI_[I/Iﬁ I10 STaramM

Iloka3arenu u
KpUTEPUHU

3Hartb

YMmeTh

Bnaners

OtnnyHO (BBICOKUMN
YPOBEHD)

OO6mamaer hakKTHIECKUMHU
U TCOPCTHUYECKUMU
3HaHUSIMH B MIpeenax
n3ydaeMoil 061acTu ¢
MOHMMAaHUEM TPaHUI]
MPUMEHUMOCTH

Ob6nanaer quanazoHOM
IIPAKTUYECKUX YMEHUH,
TpeOyeMbIX I Pa3BUTHUSA
TBOPYECKUX PEIICHUN,
abcTparupoBaHus
npoOiemM

KonTposnupyer padory,
MIPOBOJIUT OLICHKY;
COBEpIIICHCTBYET JCHCTBUS
paboThI

Xoporo (6a30BbIit

3HaeT (GaKThl, IPUHLUIIB,

O6nazLaeT JAUaIlia3oHoOM

BepeT OTBCTCTBCHHOCTDH 3a

YPOBEHD) IpoLEeCcChl, 001He MPAKTUYECKUX YMEHUH, 3aBepIICHHE 3a]1a4 B
MOHATHS B MpeJienax TpeOyeMbIX ISl PELIeHUs]  MCCIIeI0OBAHUH,
u3ydaeMoil obiaactu ornpezieNIieHHbIX NPo0IeM B IIPUCIIOCA0INBAET CBOE
00JIaCTH HUCCIIEOBAHMS MOBEJICHUE K
00CTOATENHCTBAM B
peueHny npodieM
VnosnersopurensH OO6nanaer 6a30BBIMU O6nagaeT OCHOBHBIMU PaGoraet npu npsimom
0 (OporoBbIi OOIIMMHU 3HAHUSIMU YMEHUSIMH, TpeOyeMbIMH  HaOIIOJCHUN
YPOBEHB) JUTSL BBITTOJTHEHHST TTPOCTHIX
3ajaq
2 Peaim3zanus KoMHneTeHIINI
2.1 Komnerenuus OIIK-7
OIIK-7: crnocoOHOCTBIO YYUTHIBaTH COBPEMEHHBIE TEHJIEHIUMU Ppa3BUTHUS  AJIEKTPOHUKH,
U3MEPUTEIbHOW M BBIYMCIMTENBHOM  TEXHUKH, HH(POPMALMOHHBIX TEXHOJOTHH B  CBOEH

po¢eCcCHOHATBHON IeITeTEHOCTH.
Hns popMupoBaHHsT KOMIETEHIIMM HEOOXOMUMO OCYIIECTBUTH PsA OTamoB. JTambl (HOPMUPOBAHUS
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KOMIIETCHIIUY, IPUMEHSAEMBIE I 3TOrO BHUABI 3aHATUH U HCIOIb3YyEMbIE CPEACTBA OLICHUBAHUSA
IpEeCTaBIEeHbI B TaOIMIE 3.
Tabnuma 3 — Dransl GopMUpOBaHKS KOMIETEHIIMH U MCIIOJIB3YEMbIE CPEICTBA OLIEHUBAHUS

Cocrasn 3HaTb YMeTs Bnanets
Conepxanue 3HaeT COBPEMEHHbIE O6ocHoBaHHO BEIOMpaeT  PaccunThiBaer
JTaroB TEHJCHIIMH Pa3BUTHUS IUTsl TPOeCCUOHATBHOW  HEOOXOIUMBIE AJIEMEHTHI

ANEKTPOHUKHU.
[Ipencrasisietr 3BOMIOLUIO
M3MEPUTEIBLHON U

JIESATCIbHOCTH
HEOOXOINMBIE JJIEMEHTHI
ANEKTPOHHOM TEXHUKHU Ha
BBIYMCIIMTEIIFHOM OCHOBE COBPEMEHHBIEC
TEXHUKH, BUJUT €€ TEHJICHUMHU €€ pa3BUTHS.
nepcrekTrBbl. OneHuBaeT OlLIEHUBAET MapaMeTPhI

ANIEKTPOHHOM TEXHUKHU Ha
OCHOBE COBPEMEHHBIX
TEHJCHUUN €€ pa3BUTHS B
paMKax cBoeH
npodeccruoHaIbHON
JIeATEIBbHOCTH.

MCIIOJIb30BaHM
MH(OPMaIMOHHBIX
TEXHOJIOTUM.

UCIIOJIb30BaHUE U3MEPUTEIILHON U PaccuuteiBaeT nmapamerpsl
UH(POPMALIMOHHBIX BBIUMCJIUTEIbHON TEXHUKU H3MEPUTEIILHON U
TEXHOJIOTUH B CBOEH C Y4€TOM IIEPCIEKTUB BBIYUCIIUTEIBHON TEXHUKU
npogeccuoHaIbHON ucnoap30oBanus. Jlaer C YYETOM MEPCIEKTUB
JIeSATEIIbHOCTH. CTPAaTeruyecKyro OLEHKY  MCIIOJIb30BaHHUs,
perraeMoi TEeXHUYECKOM  HEoOXOIUMOM
3a/1a4M C TOYKU 3PEHUSA BBIYMCIIUTEIIBHON

Harpy3Ku U CETEBOTO
Tpaduka. Beraucser u
OpraHU30BBIBAET
TEXHUYECKHE U
nH(OPMAIMOHHBIE
pecypchl, HEOOXOTUMBIE
JUTSI pEIICHUS TPUKIIaTHOM
3a/1a4M PEIMETHOMN
obnactu.

Bunrsl 3austuii

e lHTepakTUBHbIE
MPAKTUYECKUE 3aHATHS;
e lHTepakTUBHbIE
nabopaTopHbIE 3aHATHUS;
e llHTEepakTHBHBIC
JIEKIINH;

e [IpakTnueckue
3aHATUS;

e JlaboparopHbie
3aHATHUS;

o Jlekuuu;

e CamocrosiTenbHas
pabora;

e [loaroroBka u caaua
9K3aMeHa / 3a4eTa;

e Kypcogas pabota
(mpoexr);

L4 I/IHTep AKTHUBHBIC
MMPAKTUYCCKHUEC 3aHATHA,
L4 I/IHTep AKTHUBHBIC

na60paT0pHHe 3aHATHA,

e llHTEepakTHBHBIE
JIEKIIHH;

e IIpaxTHueckue
3aHATUS;

e JlaboparopHsbie
3aHSTHUS;

o Jlexiuu;

e CamocrosiTenbHas
pabora;

e [loaroroBka u caaua
9K3aMecHa / 3a4ueTa;

e Kypcogas pabota
(1poexT);

e lHTepakTUBHBIC
PAKTHYCCKHUE 3aHSITHS,
e lHTepakTHBHBIC
nabopaTopHbIe 3aHATHUS;
e JlaboparopHsbie
3aHATHUS,

e CamocrosTenbHas
pabora;

Hcnons3yemslie
CpencTBa
OLICHUBaHUs

e KonrpomnbHas pabora;
e Ortyer no
naboparopHoii pabore;
e Omnpoc Ha 3aHATUSAX;
e Pacuernas pabora;

e OTuer No KypcoBoii
pabore;

e KonrpomnbHas pabora;

e Ortyer no
naboparopHoii pabore;
e Onpoc Ha 3aHATHUAX;
e 3anuTa KypcoBbIX
MIPOEKTOB (pador);

e Pacyernas pabora;

e Ortuer no
naboparopHoOi paboTe;
e 3amura KypCcOBBIX
MIPOEKTOB (pador);

e PacyerHas pabota;
e OTuer o KypcoBoii
pabore;
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e DK3aMeH;
e Kypcogas pabota
(npoexkr);

e OT4eT Mo KypcoBOM
pabore;

e DK3aMecH;

e KypcoBas pabota
(poexkr);

e DK3aMeEH;
e Kypconas pabota
(mpoexkr);

dopMynupoBKa MOKa3aresiei U KpUTeprueB OLICHUBAHUS JaHHOW KOMIIETEHIIMH MpUBEIeHa B Tabmuile 4.

Tabnuua 4 — Iloka3arenu ¥ KpUTEPUN OLICHUBAHUS KOMIIETEHIIMH Ha dTanax

Cocrasn

OT1inuaHo
(BBICOKHI YPOBEHB)

Xoportio (6a30BbIi
YPOBEHD)

3HaTb

e 3HaeT Bce
COBPEMEHHbBIEC TeHICHIIUU
Pa3BUTHS AIIEKTPOHUKH,
CIOCOOCH TpeicKa3arh
HamnpasyieHue. Bo Bceit
MOJIHOTE TIPEJICTABIISET
3BOJIFOLIMIO
HW3MEPUTEILHON U
BBIYMCIIUTEILHON
TEXHHUKHM, BUIAUT €€
nepcnekTuBbl. TOUHO
OIICHUBAET
HCII0JIb30BaHUE
MH(POPMALIMOHHBIX
TEXHOJIOTUM B CBOEH
npodeccrnoHaIbHON
JEeSATEIbHOCTH. ;

e 3HaeT COBpEMEHHbIE
TEHJICHIIUU PA3BUTHUS
AIEKTPOHUKHU.
[Ipencrasnsier
3BOJIOLUIO
W3MEPUTEILHON U
BBIYMCIIUTENIbHON
TEXHUKH, BUAUT €€
nepcnekTuBsl. [lonumaer
MIPUMEHEHHE
MH(OPMAITMOHHBIX
TEXHOJIOTHUI B CBOEH
npodeccruoHanbHON
JEATEIIbHOCTH. ;

YMeTs

¢ OOOCHOBaHHO
BBIOHMpAET NSt
npodeccruoHanbHON
JeSITeIbHOCTHU BCE
HE00XOTUMBIE IIEMEHTHI
3JEKTPOHHOW TEXHUKHU Ha
OCHOBE COBPEMEHHBIX
TEHJICHIIMI €€ pa3BUTHSL.
O1LieHUBAET BCe
rnapameTpbl
WU3MEPUTENLHOMN U
BBIYMCIIUTEIILHOM
TEXHUKH C yUETOM
MEePCIEKTUB
WCIONIb30BaHUS B CBOEH
npodeccrnoHaIbHON
nesitenbHOCTH. [laeT
CTPAaTETUYECKYIO OIIEHKY
pelaeMoi TEXHUYECKOM
3a/1a4¥ C TOUKH 3PEHUS
WCIIONIb30BaHUS
COBPEMEHHBIX U
MIEePCTIEKTUBHBIX
MH(OPMAIIMOHHBIX
TEXHOJIOTHH. ;

e BriOupaer s
npodecCuoHaTbHOM
JIesITeIbHOCTH
HEOOXOIUMBIE DIIEMEHTEI
ANIEKTPOHHOM TEXHHUKHU Ha
OCHOBE HEKOTOPBIX
TEHJICHIIUH €€ Pa3BUTHSL.
OrnennBaet Hanbolee
Ba)KHBIE MTApAMETPhI
W3MEPUTEILHON U
BBIYMCIIUTEIIHFHON
TEXHUKH C YIETOM
MEepPCIEKTUB
HCIIOJIb30BaHUS B CBOCH
npodeccruoHanbHON
JEeITETLHOCTH.
OueHuBaeT peniaemyro
TEXHUYECKYIO 33/1aqy C
TOYKH 3PEHUS

Bnanets

e PaccuuTthiBaeT
OOJIBIIMHCTBO
HEOOXOMMBIX 3JIEMEHTOB
AJIEKTPOHHOW TEXHUKU Ha
OCHOBE COBPEMEHHBIX
TEHJCHLUNI € Pa3BUTH B
paMKax cBoeu
npodeccruoHaNbHON
JeATEIbHOCTH.
Beruucnser u
OpraHU30BbIBAET
TEXHUYECKUE U
uH(GOpPMAIMOHHBIE
pecypcshl, HEOOXOAUMBbIE
JUTSL peLeHus
MPUKJIAIHON 3a1a4K
npeaMeTHON 00nacTu. ;

e PaccuuThiBaer Bce
MapaMeTphbl IMEKTPOHHOU
TEXHUKU B paMKax CBOEH
npodeccuoHaIbHOM
JEATEBHOCTH.
OrnuceIBaeT u BbIOMpaeT
TEXHUYECKUE U
nH(pOpMaMOHHbIE
pecypchl, HEOOXOAUMBbIE
JUISL pelIeHus
NPUKIIATHON 3a1a9K1
MpeIMETHOM 00JacTH.;
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UCTIONIb30BAHUS
MH(POPMALIMOHHBIX
TEXHOJIOTHH. ;

VYIOBIETBOPUTEIILH
0 (TTOPOTOBBIH
YPOBEHD)

e 3HAaKOM C HEKOTOPBIMH
COBPEMEHHBIMH
TEeHJICHIIUSMH Pa3BUTHUS
aneKTpoHuku. M3naraer
MONYJISIPHBIC TEHACHITUN
pa3BHUTHS
HM3MEPUTEILHON 1
BBIYHCIIUTEIILHOM
TEXHHKH. 3HAKOM C
HCIIOJIb30BaHUEM
nH(pOpPMAITMOHHBIX
TEXHOJIOTHUM B CBOCH
npodeccuoHaNbHOM
JIEATEIIbHOCTH. ;

e (Oco3Haert, Kakue
IEMEHTBI NIEKTPOHHON
TEXHUKH HEOOXOTUMBI
JUISL CBOEH
npodeccruoHanbHON
NeSTeIbHOCTH.
OneHnBaeT HEKOTOpbIe
rapameTphbl
U3MEPHUTEILHOU U
BBIYMCIIUTEIILHOM
TexHukH. [loHnMaer, kak
nH(pOPMALIMOHHBIE
TEXHOJIOTUU TTO3BOJISIOT
YOPOCTUTH MIOUCK
pelIeHUs TPUKIIaTHOM
TEXHUYECKOH 3a/1a4H. ;

e Bribupaer
He0OXoTUMbIC
napaMeTpbl AIEKTPOHHOM
TEXHUKH B paMKax CBOEH
npodeccuoHaNbHOM
JESTEIILHOCTH.
IlonmMmaerT, kakue
TEXHUYECKUEC U
uH(GOpPMaIMOHHBIE
pecypchbl HEOOXOAUMBI
JUISL pelIeHus
MPUKIATHON 3a1a4K
npeaMeTHON o0nacTu. ;

IIPOEKTOB.

2.2 Komnerenuus [IK-4
I1K-4: crmocoOHOCThIO MPOBOAMTH IPEABAPUTEILHOEC TEXHHUKO-IKOHOMHUYECKOE OO0OCHOBaHHUE

Jns popmupoBaHHs KOMIETEHLIMH HEOOXOIUMO OCYIIECTBUTH PsA 3TanoB. JTamnbl (HOPMUPOBAHUS
KOMIIETCHIIUU, TPUMEHSEMbIC I 3TOr0 BHJBI 3aHATHUH W HCIOJIb3yEeMbIE CPEICTBA OLICHUBAHUS
MpeICTaBJICHbI B Ta0NHIIE 5.
Ta6muma 5 — Dtansl GoOpMUPOBAHUS KOMITETESHIIMH U UCIIOIL3YEMbIE CPEICTBA OIICHUBAHUS

Buner 3ansatuii

3HAHUSMH B YaCTH
HPOBEICHUSI
npeBapUTEIHHOTO
TEXHHUKO-I)KOHOMUYECKOTO
000CHOBaHMS ITPOEKTOB.
3HAKOM C MOJIOKEHUSIMU

I'OCT 24.202-80.

e llHTEepakTHBHBIE
MIPAaKTUYECKUE 3aHATHS;
e llHTepakTHUBHBIE
nabopaTopHbIe 3aHATHS,

CornacoeaHa Ha noptane Ne 12012

Cocrasn 3HaTh YMeTb Bnanets
Conepxanue Oo6manaer ¢paktuaeckumu  OO0namaeT quana3oHoM [TpoBoguT
JTaIlOB U TEOPETUYECKUMHU MPaKTUYECKUX YMEHUH, (GyHKIIMOHATBHO —

TpeOyeMbIX IS
000CHOBAHHS
MIPOU3BOACTBEHHO-
XO3SIMCTBEHHOU
HEOOXOIUMOCTH U
TEXHHUKO-PKOHOMUYECKOM
1eJ1eco00pa3HOCTH
pa3pabOTKu MPOEKTa.
Cnocoben
JIEMOHCTPUPOBATH
SKOHOMHUYCCKHUE U
IKCILTYaTallnOHHBIC
MPEUMYIIIECTBA IO
CPaBHECHHIO C
MPOAYKIUEH-
KOHKYPEHTOM, OIICHUBATh
TEXHUUYECKYIO U
HYKOHOMHYECKYIO

3¢ dEeKTUBHOCTH MPOEKTA.

e llHTEpakTUBHBIE
MIPAKTUYECKUE 3aHATHS;
e llHTEepakTHUBHBIE
nabopaTopHbIe 3aHATHS;

CTOUMOCTHBIN aHAIN3 U
CpaBHEHHE COOTBETCTBUS
HKCILTyaTalluOHHO-
TEXHHUYECKHUX
XapaKTEePUCTUK
MPOAYKIIUYA HOPMATUBHBIM
TpeOOBaHUSM.
IIpou3BonuT cpaBHEHHE
XapaKTEePUCTUK MPOEKTa C
ONMKaUIITIMU
npoToTUnamu. BeimonHseT
pacyeThl, TOKa3hIBAIOIINE
OCHOBHBIE 3aTpaThl
BO3HHKAIOIINE TIPH
peanu3aiuy MpoeKTa u
OKCIUTyaTalllu pe3yibTara.
JlaeT 3akiroueHue 00

3¢ (HEKTUBHOCTHU MTPOCKTA.

e llHTEepakTUBHBIE
MIPAaKTUYECKUE 3aHATHS;
e lHTepakTUBHBIE
n1abopaTropHbIe 3aHATHS;
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Hcnonb3yembie
CpeacTBa
OIICHUBAHUS

e lHTEepakTUBHBIE
TICKIHH;

e [IpakTnueckue
3aHSTHS,

e JlaGoparopHbie
3aHSTHS,

o Jlekumu;

e CamocrosiTeNbHas
pabora;

e [logroroBka u caaua
JK3aMeHa / 3a4eTa;

e Kypcoas pabota
(npoexkr);

e KonrponbHas pabora;
e Ortyer 1o
naboparopHoii paboTe;
e Ormpoc Ha 3aHATHUSAX;
e Pacuernas pabora;
e OTuer No KypcoBoi
pabore;

e OTyYer 1o MPaKTUKE;
e DK3aMeH;

¢ KypcoBas pabora
(npoexkr);

e lHTepakTUBHBIE
TICKITNH;

e IIpakTuueckue
3aHSITHS,

e JlaGoparopHbie
3aHSTHS,

o Jlekumu;

e CamocrosiTenbHas
pabora;

e [logroroBka u cnada
JK3aMeHa / 3a4eTa;

e Kypcogas pabota
(poexkr);

e KonrponbHas pabora;
e Ortuer no
naboparopHoii pabote;
e Onpoc Ha 3aHATHSIX;
e 3ammTa KypcoBbIX
MPOEKTOB (pador);

e Pacuernas pabora;
e OTuer no KypcoBo
pabore;

e OTuer No MpaKTHKE;
e DK3aMeH;

e Kypcosas pabota
(mpoexkr);

e JlaGoparopHsbie
3aHSATHS,

e CamocTosiTenbHas
pabora;

e Ortyer no
naboparopHoii pabote;
e 3ammTa KypCcoBbIX
MIPOEKTOB (pador);

e Pacuernas pabora;
e Otuer 1o KypcoBoii
pabore;

e OTuer no MpaKTHKE;
e DK3aMeEH;

e Kypconas pabota
(npoexr);

CDOpMyTIHpOBKa ToKa3arejie u KpUTCPUCB OLICHUBAHUA JJAaHHOM KOMITETCHIIMHU IIPpUBCACHA B Ta6J'II/II_[€ 6.

Tabnuna 6 — [lokazarenu u KpUTEPUU OICHUBAHUS KOMIIETEHIIMU Ha dTarax

Cocrasn

OtnnyHO
(BBICOKHI YPOBEHB)

3Hartb

e OOmamaer
(aKkTHYEeCKUMU U
TEOPETUUECKUMHU
3HAHHUSMH B YaCTH
MIPOBEICHUS
Mpe/IBAPUTEITHLHOTO
TEXHHUKO-
KOHOMHYECKOTO
000CHOBaHHUS TPOEKTOB.
3HAKOM C IOJIOKEHUSIMU

I'OCT 24.202-80.;
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YMmeTh

o (OO0Onamaer qUara30HOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX IS
000CHOBaHUS
MIPOU3BOACTBEHHO-
XO3MCTBEHHOU
HEO0OXOTUMOCTH U
TEXHUKO-PKOHOMUYECKON
11e1ecoodpa3HOCTH
pa3pabOTKH MPOEKTA.
Cnocoben
JIEMOHCTPHPOBAThH
HSKOHOMHYECKHE U
IKCIUTYaTallHOHHBIC
MIPEUMYIIIECTBA 110
CPaBHEHHIO C
MPOAYKIMEH-
KOHKYPEHTOM, OI[CHUBATh
TEXHUYECKYIO U
IKOHOMHYECKYIO

3¢ (HEeKTUBHOCTh
MPOEKTA.;

Bnaners

e [IpoBogut
(YHKIIMOHAIBHO -
CTOMMOCTHBII aHAJIU3 U
CpaBHEHHE COOTBETCTBUS
9KCIUTYaTallHOHHO-
TEXHUYECKUX
XapaKTEPUCTHUK
MPOAYKLNN
HOPMAaTHBHBIM
TpeOOBAHUSIM.
[IpousBoguT cpaBHEHUE
XapaKTEepPUCTUK MPOEKTa
¢ OmmKalIMu
MIPOTOTUIIAMH.
Brinonnser pacyers,
MOKa3bIBAIOIINE
OCHOBHBIE 3aTpaThl
BO3HHUKAIOIIKE TIPU
peanu3anuu NpoeKTa u
JKCIUTyaTaluu
pesyinbrara. Jlaer
3aKiIoueHue 00

3¢ deKTUBHOCTH
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MPOEKTA.;

Xoporio (6a30BbIit

e QO0Onamaer 0a30BBIMUA

e VYMeer 000CHOBATH

e IIpoBogur

[peBAPUTEIBLHOTO
TEXHHUKO-
KOHOMHYECKOTO
000CHOBaHUS MTPOCKTOB. ;

YPOBEHB) 3HAHUSIMHU B YaCTH MPOU3BOICTBEHHO- (YHKIIMOHATBHO -
MPOBEICHUS XO35UCTBEHHYIO CTOMMOCTHBIA aHAIU3 U
MpEeABAPUTEILHOTO HEOOXOAMMOCTh CpaBHEHHUE COOTBETCTBUS
TEXHHKO- pa3pabOTKH IIPOEKTA. AKCIUTyaTallMOHHO-
SKOHOMHYECKOTO Cnocoben TEXHUYECKUX
000CHOBaHUS NMPOEKTOB.  JIEMOHCTPHPOBAThH XapaKTepUCTUK
3HAKOM C MTOJIOKEHUSIMA ~~ SKOHOMHYECKHE U MPOIYKIIUU
T'OCT 24.202-80.; AKCIUTyaTallMOHHBIC HOPMaTUBHbBIM
MIPEUMYIIIECTBA 110 TpeOOBaHUSM.
CpPaBHEHHUIO C BrinoniusieT pacuersl,
MPOIYKIUEH- MOKa3bIBAIOIINE
KOHKYPEHTOM, OIIEHUBaThb OCHOBHBIE 3aTPaThl
TEXHUYECKYIO U BO3HHKAIOILIKE MTPU
SKOHOMHUYECKYIO pean3aluy IpoeKTa u
3¢ hEKTUBHOCTh 3KCIUTyaTaluu
MPOEKTA.; pesynbrara. Jlaet
3aKJII0YeHUE 00
s dexTuBHOCTH
MIPOCKTA. ;
VoBineTBOpUTENbH o OOjamacT 6a30BHIMH e OOGmamaer ocHOBHbIMH =~ o [Ipu mpsmom
0 (moporoBsIi 0OIIMMHU 3HAHUSIMU B YMEHUSMHU, TPEOYEMbIMH =~ HAOIIOACHUU BHITIOIHIET
YPOBEHB) YacTH MPOBEICHUS UL 00OCHOBAHHUS (YHKIIMOHATBHO -

MIPOU3BOACTBEHHO-
XO35MCTBEHHOM
HEO0OXOTUMOCTH U
TEXHUKO-PKOHOMUYECKON
1enecoodpa3zHOCTH
pa3pabOTKH MPOEKTA.
YMmeeT paccuuTarb
IKOHOMHYECKYIO

3¢ hEeKTUBHOCTH
MPOEKTA.;

2.3 Komnerenuus ITK-6

[TK-6: criocoOHOCTBIO pa3padarbiBaTh MPOEKTHYI0 M TEXHUYECKYIO JTOKYMEHTAalLHI0, OQOpPMIISAThH
3aKOHYEHHbIE TPOEKTHO-KOHCTPYKTOPCKUE pabOTBHI.
Jisa popMupoBaHMST KOMIETEHLIMH HEOOXOIUMO OCYIIECTBUTH psii 3TamoB. OTanbl (HOPMUPOBAHUS
KOMIETEHIUH, MPHUMEHSeMble JUIsI 3TOr0 BHUJAbl 3aHATUH M HCHOJb3yeMbIE CpEJCTBA OLICHUBAHUS
MIpeJICTaBJICHbI B Ta0NMIIE 7.
Tabnuua 7 — Otansl GopMUpOBaHKS KOMIETEHIIMH U MCIIOJIb3yEeMble CPEICTBA OLIEHUBAHUS

CTOMMOCTHBIN aHAIN3 U
CPaBHEHHE COOTBETCTBUS
IKCILTyaTallMOHHO-
TEXHUYCCKUX
XapaKTePUCTUK
IIPONYKLIUU
HOPMAaTHBHBIM
TpeOOBAHUSIM.
[IpousBoaUT pacueTsl,
MTOKa3BIBAIOIINE
OCHOBHBIE 3aTpaThl
BO3HHUKAIOMUEC ITPpU
peayn3aiuu MpoeKTa.;

Cocrasn

Conepxanue
3TaroB

3Harb

O6manmaer hakTHIECKUMH
U TEOPETUYECKUMU
3HAHUSIMHU B YaCTH
pa3pabOTKu MPOEKTHOU U
TEXHUYECKOM
JIOKYMEHTAIUU KaXKJ0To
srarra HUOKP,

YMmeTn

OO0Onamaer Qrama3oHOM
MPaKTUYECKUX YMEHUH,
TpeOyeMbIX IS
pa3paboTKu MPOEKTHOH U
TEXHHUISCKOM
JIOKYMEHTAIUU KaXKJI0T0
srana HUOKP,

Bnanetrs

PazpabarsiBaet
MIPOEKTHYIO U
TEXHUYECKYIO
JIOKYMEHTAITUIO KaXI0TO
srana HUOKP,
odopMIIeT pe3ylbTaThl
3aKOHYCHHBIX ITPOCKTHO-
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odopMmieHUs obopMieHUs KOHCTPYKTOPCKHX padoT B
3aKOHYCHHBIX TPOEKTHO-  3aKOHYEHHBIX MPOEKTHO-  cooTBeTcTBUU ¢ [OCT
KOHCTPYKTOPCKHX pabOT B  KOHCTPYKTOPCKHUX PabOT B
cootBercTBuM ¢ [OCT cootBercTBuM ¢ [OCT
Bupl 3anstui e llHTEepakTHUBHbIE e llHTepakTHUBHbBIE e lHTEepakTUBHBIE
MPaKTUYECKHE 3aHATHS; = MPaKTHYECKHUE 3aHATHS; IPAKTHUYECKHUE 3aHSTUS,
e llHTEpaKkTUBHbBIC e llHTEpakTUBHbBIC e llHTEepakTUBHBIC
nabopaTopHbIC 3aHATHS,  JTAOOPATOPHBIC 3aHATHS, = JTAOOPATOPHBIC 3AHSTHS,
e lHTepakTUBHBIE e lHTepakTUBHBIE e JlaGoparopHbie
JIEKLUU; JIEKLUU; 3aHSTHS,
o [IpakTuueckue o [IpakTuueckue e CamocTosiTenbHas
3aHSTHS, 3aHSTHS, paborta;
e JlaGoparopHbie e JlaGoparopHbie
3aHSTHS, 3aHSTHS,
o Jlekumu; o Jlekumu;
e CamocTosiTeNnbHas e CamocTosiTenbHast
pabora; pabora;
e [loaroroBka u ciada e [loaroroBka u ciada
JK3aMeHa / 3a4eTa; JK3aMeHa / 3a4eTa;
¢ KypcoBas pabora ¢ KypcoBas pabora
(npoexkr); (mpoexkr);
Ucnonb3yemble e KonrponbHas pabora; e KonrponpHas pabora; e Otder mo
CpecTBa e OTyer mo e Oryer o naboparopHoii pabote;
OLICHUBAHUS nabopaTopHOit paboTe; naboparopHoii paboTe; e 3amura KypcoBBIX
e Ormpoc Ha 3aHATHUSX; e Ormpoc Ha 3aHATHSIX; MIPOEKTOB (pador);
e Pacuernas pabora; e 3ammura KypcoBBIX e Pacuernas pabora;
e OTUeT 10 KypcoBOi MPOEKTOB (pador); e OrtyeT o KypcoBOi
pabore; e PacuerHnas pabora; pabore;
e DK3aMeH; e OTueT 1o KypcoBoi e DK3aMeH;
e Kypcosas pabora pabore; e Kypconas pabota
(mpoexT); e DK3aMEH,; (poexr);
e Kypconas pabota
(IpoexT);

dopmynupoBKa MOKa3aTeiei U KpUTeprueB OIICHUBAHUS JaHHOW KOMITETEHIINH MPUBEIeHA B TabmuIle 8.
Tabnuna 8 — [lokazarenu U KpUTEPHUH OLIEHUBAHKS KOMIIETEHIIMHM HA dTarax

Cocrasn 3HaTh YMeTb Bnanets
OtnnyHO e OOmamaer e OOGmanmaer auanazoHom e PaspabarbiBaer
(BBICOKHH yPOBEHB)  (haKTHYECKUMU M MPAaKTUYECKUX YMEHUH, TPOEKTHYIO U

TEOPETHYECKUMU TpeOyeMbIX s TEXHUYECKYIO

3HaHUSIMHU B YaCTH pa3pabOTKH MPOCKTHOM U JIOKYMEHTAIIUIO KaX0T0o
pa3paboTKu MPOEKTHOM U TEXHUUYECKOU stanna HUOKEP,
TEXHUYECKOU JOKYMEHTAIMHU KaXA0r0  oGopMIIsSIeT pe3ysbTaThl
nokyMmeHTtauu kaxaoro — 3tana HUOKP, 3aKOHUYEHHBIX MPOEKTHO-
stanma HUOKP, odopMmieHUs KOHCTPYKTOPCKHUX paboT
odopmieHus 3aKOHUYEHHBIX MPOEeKTHO- B cooTBeTcTBUM ¢ ['OCT;

3aKOHUYEHHBIX MMPOEKTHO-  KOHCTPYKTOPCKHX paboT
KOHCTPYKTOpCKUX pabor = B cootBeTcTBUU ¢ [OCT;
B cootBercTBuu ¢ 'OCT;

Xopowio (0a30BbIli | e 3HaeT (axThl, e OOmagaer nuanazoHoM e Pa3pabarbiBaer
YPOBEHD) IIPUHLIMIIBI, IPOLIECCHI, MIPaKTUYECKUX YMEHUH, IIPOEKTHYIO U
oO1iye MoHATUS B TpeOyeMbIX I PeIIEHUsI TEXHUYECKYIO

CornacosaHa Ha noprtane Ne 12012 24



obacTu pa3paboTku
MPOEKTHOU U

OTIpeIeTICHHBIX TTPOOIIEM
pu pa3padboTKe

JTOKYMEHTAIHIO,
oopmItsieT pe3yabTaThl

TEXHUYECKOMN MPOEKTHOU 1 3aKOHYEHHBIX MPOEKTHO-
JOKYMEHTAIIMU KaXA0T0  TEXHUYECKOMN KOHCTPYKTOPCKUX paboT
srarra HUOKP, JIOKyMEeHTaluu Kaxaoro B cootBercTBuu ¢ ['OCT;
odopmiieHus stania HUOKEP,

3aKOHUYEHHBIX IMPOEKTHO-
KOHCTPYKTOPCKHX paboT
B cootBercTBuHu ¢ 'OCT;

0(OPMIICHUHU TTPOCKTHO-
KOHCTPYKTOPCKHUX paboT
B cootBercTBuH ¢ 'OCT;

VIoBineTBOpUTENbH o OOnagactT 0a30BBIMH e OOnamaer ocHOBHbIMH =~ o [IpumeHser

0 (TTOPOTOBBIH OOILIMMHU 3HAHUSMH I10 YMEHUSIMU IS ykazauusiii [OCT s

YPOBEHB) pa3paboTKe MPOEKTHOM U~ pa3pabOTKH MPOEKTHON M = pa3padOTKH MPOSKTHOU 1
TEXHUYECKOU TEXHUYECKOMN TEXHUYECKOMN
JOKYMEHTAIUU KOKAOTO0 ~ JOKYMEHTAIMU KAKIOro = JOKYMEHTAIMU
stana HUOKEP, stanna HUOKEP, ONPEACIICHHOTO dTana

0(OPMIICHUIO MTPOEKTHO-
KOHCTPYKTOPCKHX paboT
B cootBercTBuHU ¢ 'OCT;

o OopMIICHUS TTPOCKTHO-
KOHCTPYKTOPCKHUX paboT
B cootBercTBuu ¢ 'OCT;

HUOKP, opopmnsier
pe3yABTATHI TPOCKTHO-
KOHCTPYKTOPCKUX padoT;

3 TunoBble KOHTPOJILHBbIE 3aJaHUS
st peanu3aii BBIICTIEPEUYUCIICHHBIX 3a/1a4 OOY4YeHHS! MCIOJB3YIOTCS TUIIOBBIE KOHTPOJIbHBIC
3a/laHusl WM WHbIE MaTepuaibl, HEOOXOIUMBIE IJI OLICHKH 3HAHWW, YMEHHI, HABBIKOB M (WJIM) OMBITA
JCSATCILHOCTH, XapaKTePU3YIOIIUX JTarbl (POPMHUPOBAHUS KOMIICTCHIIMA B TIPOIECCE OCBOCHUS
00pa3oBaTeIbHON IPOrPaMMBL, B CIEIYIOIIEM COCTABE.

3.1 TeMbI OIPOCOB HA 3AHATUAX

— OcHOBHBIE BapuUaHThl apPXUTEKTYpbl U  CTPYKTYpBHI.
MHUKPOIIPOLIECCOPOB 10 (PYHKIIMOHATBHOMY IIPU3HAKY

— OOmue cBeneHUss O CTPYKTYpEe MHKpPOIIPOLIECCOPHbIX cucTeM. llpuHnun peanmzanuu
BBINIOJIHEHMSI IporpamMbl. Bb13oB noanporpammel. O0ciykuBaHue pephIBaHUN U HCKIIIoUeHU. [Ipsmoit
JOCTYI K IaMsITH.

— [IIponeccopHoe A1p0 MUKPOKOHTpoJuiepa. Moayny pe3uaeHTHON TaMATH MUKPOKOHTPOJUIEPA.
[13Y macounoro tuna. OgHokpatHo nporpammupyemsie [13VY. I13Y, nporpaMMmupyemsbie MoIb30BaTeIeM C
yneTpaduoneToBeiM ctupanueM. [13VY, nporpammupyemsbie Moab30BaATENEM C HIEKTPUUECKUM CTUPAHHEM.
[13VY c anexrpuueckum crupanrem tuna FLASH. Crarnueckoe O3V.

— Tloptel BBOAa-BbIBOAA, oOuMe cBeaeHHs. OJHOHANpaABIEHHbIE TUCKPETHBIE MOPTHI BBOJA.
JIMCKpEeTHBIE TOPTHI BBIBOJA C JIBYXTAaKTHOM BBIXOJZHOM CXeMOW. JIMCKpETHBIE MOPTHI BBIBOAA C
OJHOTAaKTHOM BBIXOJTHOM CXEMOW M BHYTPEHHEW Harpy3kou. IIopTel BbIBOAA C OTKPBITBIM BBIXOJIOM.
JIByHaIpaBIeHHbIE TOPTHI U MOPTHI C aJIbTEPHATUBHON (DyHKIIHEH.

— TaiiMeppl- cueTYMKU. AIMapaTHbIE CPEACTBa BXOJHOIO 3aXBaTa M BBIXOJHOIO CpPaBHEHUS.
[Ipoueccoprl cobbiTuil. Pabota mpoieccopa cOOBITHI B peXHMME MIMPOTHO-UMIIYJIBCHOM MOIYJSIIUH.
Monynb ananoro-mugpoBoro npeodpaszonarens. Moxynb uppo-aHaIoroBoro npeodpazoBaHus.

— Moaynp yHUBEpCAJIbHOTO CHHXPOHHO-aCMHXpOHHOTO npuemo-nepenarunka USART. Moayns
nocienoBarenbHOM muHbI [2C. Monyns SPI. Moayns CAN. Illuna USB.

— OOmee omMcanue mporecca NmpoekTupoBaHusa. Kiaccupukanuss METOJUK MPOEKTHPOBAHUS
ANMEKTPOHHBIX cXeM. OO0macTh NpPUMEHEHHs CHEeUHUATM3HPOBAHHBIX MHTETPAIBHBIX CXeM. THIOBbIE
KOHQUrypaluu MHUKPOIPOLECCOPHON cucTeMbl. (OCHOBHBIE ATambl MPOLEIYpPhl MPOESKTHUPOBAHMSL.
CpencrBa IpOEKTUPOBAHUS U METO/BI aBTOHOMHOM OTJIJKHU alllapaTHBIX CPEICTB MUKPOIIPOLIECCOPHOMN
CUCTEMBI.

— OO030p cpenctB pa3pabOTKM M OTIAAKH HporpaMMHOro obecreueHus. OTIagdvku U
cumynsaTopsl. [Ipororunueie mnarel. OTnagodHble MOHUTOpBEL. Me3oHuHHas TexHonoruss. CXxeMHbIe
aMynATOpbL. OMyssTopsl [13Y. MHTerpupoBaHHbIe cpebl pa3paboTKH.

— IIporpammaropsl. Jlornueckue aHanu3aTtopbl. BCTpoeHHBIE B MHKPOIPOIECCOPHI CPEACTBA
OTJIAJKH.

Knaccudukamuss  coBpeMeHHBIX
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3.2 DK3aMeHAllMOHHbIE BONIPOCHI

— 1. MukponpoueccopHas TexHuka. Omnpexaenenue. 2. MHKpoOIpolieCCOpHAasi CHUCTEMA.
Onpenenenue. 3. Mukpormnpolieccopoe yctpoilctBo. Onpenenenune. 4. Mukponpoieccop. OnpeneneHue.
5. Muxkpoxkontpomep. Onpenenenue. 6. Ob6mactu wucmnonb3oBanus MK (mpuBecTH CpaBHUTEIBHYIO
Tabnuny «XapakTepucTHKa 3a/1a4/pa3psaHOCTb-IIPOU3BOAUTEIBLHOCTDY). 7. OCHOBHBIE HAalpaBICHUS
Pa3BUTHUSL MHKPOIIPOIIECCOPOB M MUKPOKOHTpOJUIEpoB. 8. Apxurtekrypa. Omnpenenenue. 9. CTpykrypa.
Onpenenenue. 10. Apxutexrypa: CISC. Omnpenenenue. 11. Apxutekrypa:RISC. Onpenenenue. 12.
Apxurekrypa: VLIW. Onpenenenue. 13. Apxutektypa ®on-Heiimana. Onpenenenue. JloctonHcrsa u
Henocrarku. 14. TapBapnckas apxutekrypa. Omnpegenenue. JloctomHcTBa M HemocTarku. 15.
KonBeliepHbIii TPUHIUIT BHITOTHEHUS KOMaH. 16. [Ipuunabl cHmkeHus: 3¢ GeKTHBHOCTH KoHBekepa. 17.
CrnocoObl mpeackazanusi BerBieHuil. 18. Kiaccudukanuss COBpEeMEHHBIX MHUKPOIPOIIECCOPOB 10
¢byHKIMOHATBHOMY TpHu3HaKy. 19. Mukpomnporeccopbl obmiero HazHayeHus. HasHadeHue, ucxons u3
kiaccupukanuu no ¢GyHKIHOHANbHOMY mpu3Haky. 20. MukpokonTposuiepsl. Ha3znauenue, ucxons u3
KiIaccupukanuu 1o (yHKIUMOHaIbHOMY Tpu-3Haky. 21. Hasnadenme u o0Onactb npuMeHeHHS 8-
paspsanubix MK. 22. Haznauenue u obmacts npumenenus 16-paspsaasix MK. 23. Haznauenue u o0nacthb
npumeHenns 32-paspsaasix MK. 24. Ludpossie mporeccops! curnaios. OmnpeneneHue, Ha3HaYCHUE U
00acTh IpuUMeHEeHUs. 25. MarucTpaibHO-MOIY/IbHYIO CTpYKTYypa. Onpenenenue. 26. Tumnosas cTpykTypa
MUKpornponeccopHoir  cuctembl.  IIpuBectu  pucyHok. 27. OCHOBHBIE  PEXHUMBI  padOTHI
MUKporpoueccopHoit cuctemsel. 28. IlpepriBanue. Onpenenenue. 29. HUckimouenue. Onpenenenue. 30.
Knaccudpukanus mnpepsiBaHuii v uckiatoueHui. IlpuBectu pucyHok. 31.0cHOBHBIE MapaMeTpbl U
OCOOCHHOCTM TPUMEHEHHs JBYHAIPABICHHBIX TIOPTOB, HACTpaWBae-MbIX Ha BBOJ WJM BBIBOJ
nporpaMMUpoBaHMEM OuTa B perucTpe HampapieHus nepenaur. 32.0CHOBHbIE TMapaMeTphl U
OCOOCHHOCTM  TPUMEHEHHs JABYHANPABICHHBIX IOPTOB, HE TpeOyro-IIUX  MpeIBapUTEIbHOM
nHunmanu3auu. 33.0OCHOBHbIE NapaMeTpbl U OCOOCHHOCTH IPUMEHEHMsI KBa3HJIByHAIIPaBJIEHHBIX
noptoB. 34.OcHOBHBIE TapaMeTPbl U OCOOCHHOCTH MPUMEHEHHUS JIBYHAIIPABICHHBIX TIOPTOB C MPOTrpamMMm-
HbIM TOAKIIOUEHUEM «IIOATATUBAIOLINX» pe3ucTopoB. 35. IlpuHuun paboTbl U OCHOBHBIE CBOICTBa
«kiaccuyeckoro» taiimepa. 36. IlpuHuun paboThl U OCHOBHBIE CBOMCTBA YCTPOWCTBA BXOAHOTO
3axBara(Input Capture) u Beixogunoro cpaBuenus(Output Compare). 37. [IpuHiun paboThl U OCHOBHBIE
cBoiicTBa mporneccopa coObituid. 38. Ocobennoctu peanuzaiuu [LIMM(PWM)-monynsiuu B pa3HbIX
nozicucTeMax peainbHoro BpemeHu. 39. Ilpunimm paGoTel m ocHOBHBIE Tapamerpsl momyinst ALIT Ha
ocaoBe ALIIIl mocnenoBarenbHO-TO npubamxenus. 40.Anroput™M u QyHKUIHOHAIbHAsA CXeMa MPOCTOro U
Henopororo Bapuanta ALII , ucnonp-3yromero BHEIIHUN WM BCTPOCHHBIN aHAJIOTOBBIM KOMMaparop.
41.WHTtepdeiichl MOCIeI0BATENBHOTO BBOAA\BBIBOAA , HCIONb3yeMble Ul CBS3M BcTpamBaemoit MII-
CHUCTEMBl C CHCTEMOI YIpaBlieHUS BEPXHEro YPOBHS:Ha3BaHUE M OCHOBHBIE XapaKTEPUCTU-KU. 42.
WHTepdeiichl MOCIeI0BaTeNbHOIO BBOAA\BBIBOA , HCIONb3yeMbIe JUIS CBS3M C BHEHIHUMHU 110
otHomeHnto k MK nepugepuiiHbIMi MHTETPAJbHBIMM CXEMaMHU, JaTdyuKaMu (DU3MUECKUX BEIU-YMH C
MOCJIEZIOBATEIbHBIM ~ BBIXOJIOM: Ha3BaHME€ M OCHOBHBIE XapakTepucTuku. 43. HnTtepdeiics
MOCJIETIOBATEILHOTO BBOIA\BBIBO/IA , HCITOJIb3yEMbIE IS CBSI3U BCTpanBaeMoii MIT-cucteMsl ¢ JOKaaIbHOMN
CEeThI0O B  MYIBTHUMHUKDPOIPOLECCOPHOW CHCTEME: Ha3BaHUE U  OCHOB-HBIE  XapPaKTEPUCTHUKH.
44 ITpoeKTUpOBaHUE MUKPOIPOLIECCOPHOW  CHUCTEMBI: 00llee oOmHucaHue Mpolecca(lIPUHIMIIbI).
45 Ilonsitue CHUCTEMHOI'O IIPOEKTUPOBAHMS. 46.IlonsTue CTPYKTYPHO-aJITOPUTMUYECKOTO
npoektupoBanusd. 47. Ilonstue (QyHKUMOHANBHO-IIOTUYECKOrO TpoekTtupoBanus. 48. Ilonstue
KOHCTPYKTOPCKO-TEXHOJIOIMYECKOr0 MpoeKTHpoBanus. 49.Xapakrepuctuka BapuaHTa peanusanuu MII-
CUCTEMbl ~ Ha  CTaHJapTHBIX  MHKpOCXe-MaX(CTPyKTypa  CTOMMOCTH,CIOKHOCTb,CpokH).  50.
XapakTtepucTtuka BapuaHTa peanu3aiuu MII-cucTeMbl Ha TMONy3aKa3HBIX MHKpPOCXe-MaX(CTpPyKTypa
CTOMMOCTH,CIIO)KHOCTh,CpoKH). 51. XapakrepucTuka BapuanTa peanuszanuu MII-cuctemsl Ha 3aKa3HBIX
MHUKpPOCXe-Max(CTPYKTypa CTOMMOCTH,CIOXKHOCTb,CPOKH). 52.OCHOBHBIE 3Tanbl MPOEKTHUPOBAHUS
HetunoBoi 1nudposoir uactu Mll-cuctembl. 53.0cHOBHBIE 3Talbl NPOEKTUPOBAHUSA THUIIOBOM
MukponponeccopHoir dactu MII-cucrtembl. 54.OCHOBHBIE ATambl NPOEKTUPOBAHUSA AHAJIOTOBOM M
ananoro-iudposoit vactu MII-cucremsl. 55.Peanuzamnus L{AIT na ocnoBe IIUM —Mmonymnsitum.

3.3 Tembl KOHTPOJIBLHBIX padoT
— Bompocsl k koHTponbHOM padote Ne 1 1. MuxponpoueccopHast TexHuka. Ompenenenue. 2.
MuxkponpoueccopHas cuctema. Onpenenenue. 3. MukpomnpolieccopHoe ycrpoiictBo. Onpenenenue. 4.
Muxkpormponeccop. Onpenenenne. 5. Mukpokontposiep. Onpenenenue. 6. O6mactu ucnonab3oBanus MK
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(mpuBeCTH CpaBHUTENBHYIO TaONUIly «XapaKTEpUCTHKA 33/1a4/pa3psIHOCTh-IPOU3BOAUTEIBHOCTEY). 7.
OCHOBHBIE HAIpaBICHUS Pa3BUTHS MUKPOIPOLIECCOPOB U MHUKPOKOHTPOJUIEPOB. §. ApPXUTEKTypa.
Ompenenenue. 9. Crpykrypa. Omnpegenenne. 10. Apxurekrypa: CISC. Omnpenenenue. 11.
Apxurektypa:RISC. Onpenenenue. 12. Apxurekrypa: VLIW. Onpenenenue. 13. Apxurekrypa Don-
Heiimana. Onpenenenue. JlocromncTBa u Henoctarku. 14. IMapBapackas apxutekrypa. OmnpeneneHue.
JocrounctBa 1 HegocTaTku. 15. KoHBelepHbIii MpUHUIKN BbINOTHEHUS KoMaH . 16. [IpuuuHbl CHUKEHUS
s dextuBHOCTH KOHBeWepa. 17. CnocoOsl npencka3anus BersieHu. 18. Kinaccudukanus coBpeMEHHBIX
MUKPOMPOIIECCOPOB MO (YHKIIMOHATBLHOMY MpHu3HaKy. 19. Mukponporeccopsl oOIIero Ha3Ha4YeHUS.
Haznauenue, ucxons w3 kimaccuukanuu mno (QyHKIHOHAIBbHOMY Npu3HaKy. 20. MHKPOKOHTPOJUIEPHI.
Haznauenue, ucxons u3 kinaccudukanuu no GyHKIHOHAIbHOMY mHpu-3HaKy. 21. Haznauenue u obnactb
npuMeHenus 8-paspagusix MK. 22. Hasnauenue u oOmacth npumeHeHust 16-paspsaneix MK. 23.
Ha3znauenue um oOmacte mpumenenus 32-paspsgabix MK. 24. IludpoBble mpolieccopbl CUTHAIOB.
Omnpenenenue, Ha3HaueHHWE H 007acTh NpUMEHEHHUs. 25. MaructpaibHO-MOAYJABHYIO CTPYKTYpa.
Onpenenenue. 26. TumoBas CTpyKTypa MHUKPONPOLIECCOPHON cucTteMbl. IlpuBectn pucyHok. 27.
OcHOBHbBIE PEXHUMBI PabOTBl MHKpoIpoueccopHoil cuctemsl. 28. IlpepbiBanue. Omnpenenenue. 29.
Uckmrouenune. Onpenenenne. 30. Kiaccudukanus npepsiBanuii 1 uckirodeHuid. [IpuBectu pucyHoK.

— Bompocsl k koHTpoBbHOI padote Ne 2 1.OcHOBHBIE mapaMeTphl U 0COOEHHOCTH MPUMEHEHUS
JIBYHAIPaBJIEHHBIX [TOPTOB, HACTPanWBae-MbIX Ha BBOJ WJIM BBIBOJ IPOrPAMMUPOBAHUEM OUTa B PETUCTPE
HanpaBlieHus: mnepenadd. 2.OCHOBHBIE MapaMeTpbl U OCOOEHHOCTH NPHUMEHEHHUs JBYHAIlPaBJICHHBIX
[IOPTOB, HE TPeOyIO-IUX IpeIBaApUTENbHON MHUIManu3anuu. 3.0OCHOBHbIE MapaMeTpbl U 0COOEHHOCTH
MPUMEHEHUS KBa3WABYHANpaBiIeHHbIX MOPTOB. 4.OCHOBHBIE MapaMeTpbl U OCOOEHHOCTH MPUMEHEHUS
JIBYHAIIPaBJICHHBIX IOPTOB C IPOrpPaMM-HBIM MOJKIIOYEHUEM <«IIOJATATMBAIOIINX» PE3UCTOPOB. 3.
[TpunHMnI paboThl U OCHOBHBIE CBOMCTBA «KJIaCCHYECKOro» TaiiMmepa. 6. [IpuHumn paGoTel U OCHOBHBIE
cBoiicTBa ycrpoiicTBa BxomHoro 3axBarta(Input Capture) u Beixomnoro cpaBHeHusi(Output Compare). 7.
[Tpunmun paboTel W OCHOBHBIE CBOMCTBa mporeccopa coObiTui. 8. OCOOEHHOCTH peanu3aluu
HNM(PWM)-Monyssiiny B pa3HBIX TOACUCTEMaX peaibHOro BpeMeHH. 9. [lpuniun paboThl 1 OCHOBHBIE
napametrpsl Momynst ALl na ocnoBe AIIIl mocnenoBarensHO-ro mpuOmKkeHus. 10.AJIroput™ u
(byHKIMOHANBHAS CXeMa MpocToro W Hemopororo Bapuanta ALIIl , WCIONB-3yIOMIEr0 BHEMIHUN WU
BCTPOEHHBIN aHanorosblii komnaparop. 11.Peanuzanusa LHAII na ocuose LM —monynsiuu.

— Bompocel k koHTponbHOH pabore Ne 3 mo MIIYuC 1.MuTepdeiicel mociaenoBaTensHOTO
BBO/Ia\BBIBOJIA, UCIIOJIb3YEMbIC [UIs CBSI3M BCTparBaeMoi MIT-cucTeMbl ¢ CHCTEMOM yIpaBJIeHHs BEPXHETO
YPOBHS:Ha3BaHUE U OCHOBHBIC XapaKTepUCTU-KH. 2. HTepdelchl MmocienoBarebHOro BBOIa\BBIBOA ,
UCIIONIb3YEMbIE ISl CBSI3M € BHEMIHMMU o oTHomeHuto k MK mnepudepuilHpIMH HHTErpagbHBIMU
cXeMaMH, AaT4hKamMHu (PU3MYECKUX BEIU-YMH C IOCIEI0BATeIbHBIM BBIXOJOM: Ha3BaHHE M OCHOBHBIE
XapakrepucTuku. 3. MHTepdeichl TOCIea0BaTeIbHOIO BBOAA\BBIBOIA , HCIOJIB3YeMbIe JUIS CBSI3H
BcTpanBaeMoil MII-cuctemsl ¢ JTOKaIbHOM CEThIO B MYJIBTHMHUKPOIPOLECCOPHOW CHUCTEME: Ha3BaHUE U
OCHOB-HbIe XapakTepucTuku. 4.IIpoekTHpoBaHME MHUKPONPOLIECCOPHONM CHCTEMBI: 00Illee OIucaHue
nporecca(npuniunsl).  S.IlonsTne  cuctemHoro  mpoektupoBaHus.  6.JloHsTHE  CTPYKTypHO-
AITOPUTMHYECKOTO MpoekTUpoBaHus. 7. [loHsATHE (QYHKIMOHAIBHO-IOTUYECKOTO MPOEKTUPOBAHUSA. 8.
[loHsiTHE  KOHCTPYKTOPCKO-TEXHOJIOTMYECKOTO  INPOEKTHpOBaHMs.  9.XapakTepucTHKa  BapHaHTa
peanmuzanuu MII-cuctembl Ha CTaHIAPTHBIX MHUKpPOCXe-MaxX(CTPYKTypa CTOMMOCTH,CIOKHOCTh,CPOKH).
10. Xapakrepuctuka BapuaHta peanuzanud MII-cuctembl Ha MONy3aKa3HBIX MUKpPOCXe-MaX(CTPyKTypa
CTOMMOCTH,CIIO)KHOCTh,cpokn). 11. Xapakrepuctruka Bapuanta peanuzanuu MII-cuctembl Ha 3aKa3HBIX
MHUKpOCXe-Max(CTPyKTypa CTOMMOCTH,CI0XKHOCTb,CpOKH). 12.OCHOBHBIE 3Tambl MPOEKTHUPOBAHUS
HetunoBoi nudposoir uactu MIll-cuctembl. 13.0cHOBHBIE 3Tanbl NPOEKTUPOBAHUSA THUIIOBOM
MukponponeccopHoir 4actu MII-cucremsl. 14.0OcHOBHBIE ATambl NPOEKTUPOBAHUSA AHAJIOTOBOM M
aHasnoro-iudgposoi yactu MII-cucremsr.

3.4 Bonipochl 1J1s1 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEMHUHAPaM
— Ilpumepsr mnpumeneHuss MK B HpOMBIIIIEHHOCTM W OBITY, Bbllaya BapUaHTOB
WHIMBUIYAIbHBIX 3a7aHuil. M3ydyenue cranmaptHoro uutepdeiicHoro mportokona UART. Msyuenue
CTaH/IapTHOTO UHTepdeiicHoro nporokona RS-485. U3yuenne crannapTHbIX HHTEP(HEHCHBIX MPOTOKOJIOB
12C, SPI. 3Hakorenepupyomue AUCIIIEH.
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3.5 Tembl pacuyeTHbIX padoT
— ConpspkeHne MHKPOKOHTpOJUIEpAa € CEMHCETMEHTHBIMU CBETOIMOIHBIMA HHAMKATOPAMHU.
ComnpsikeHue MHUKPOKOHTpoiuiepa ¢ al(aBUTHO-UM(POBBIM KUAKOKPUCTAIIIMYECKUM  JUC-TIJIEEM.
BapuanT mporpaMMHOI peann3anMM MaTpU4HOM KiaBHaTypbl 4x4 kinaBulIM. BapuaHT compshkeHUs
MUKPOKOHTPOJUIEPA € IEPCOHAJIbHBIM KOMIIBIOTEPOM II0 IIOCIEN0BA-TEIBHOMY IOpTy. Bapuant
CONPSDKEHHUSI MUKPOKOHTpoIIIepa ¢ MuKpocxemoii Flash-mamsitu o mpotokoy 12C.

3.6 Tembl 1a00opaTopHbIX padoT
— IIporpammHuas Mozielib U cucTeMa KomMaH 1 JJaboparopHoro creraa SDK 1.1
— MHccnenoBanue paboThl 3HAKOTEHEPUPYIOIIETO JKUJIKOKpUCcTaunueckoro nuaukaropa (QKKI)
— HccnenoBanue pesxuMoB paboThl mocienoarenbHoro mopra (UART)
— HccenenoBanue METOAOB aHAJIOTO-IIU(POBOTO MPEOOPa30BAHUS
— Kommekcnas otnaaka MIIC.

3.7 Tembl KypcOBBIX POEKTOB (pador)

— 1. CropoexkrtupoBarh YCTPOHCTBO KOppPEKUMH ymia onepexxeHus 3axuranus J[BC B
3aBHCUMOCTHU OT 4acTOThbI BpallleHHs KOJEHYaToro Bana. Jlarunk o60poToB BblIaeT 256 MMIyYIbCOB 3a 1
000poT KoseH4aToro Bajia. Jlaruuk Bepxueit MEprBoit Touku (BMT) Beigaer 1 ummynsc 3a 1 060poT.

— 2. CripoeKThpoBaTh YCTPOHUCTBO YIPABICHHS JICHTONPOTSOKHOTO MexanusMma (JIIIM) kacceTHo-
ro MarHuTooHa. YCTpOHUCTBO JOJKHO 0OECIeYMBaTh: a) BKIIOUEHHE PEeKUMa: CTOIl, BOCIIPOU3BEICHHUE,
3aIKCh, IEPEMOTKA BJIEBO (BIIPaBO), YCKOPEHHAs IEPEMOTKA BJIEBO (BIIpaBo); 0) MHIMKALIMIO PEKUMA; B)
YCKOpEHHAsl NEPEMOTKA BKJIFOYAETCs IIPU HAXKaTUU COOTBETCTBYIOIMX KHOIOK JIOJIbIIE 2 CEKYH/I.

— 3. CopoeKTHpoBaTh YCTPOMCTBO yMpaBiieHUs JOMO(OHOM IS MOAbE3Aa JoMa Ha 15 kBapTup.
VYeTpoiicTBO JTOMKHO OOecrneuuBaTh TOHAJIbHBIM BBI30B M IOAKIIOUEHUE TIPOMKOTOBOPALICH CBA3M B
KBapTHUpe, HOMEP KOTOPOi HabpaH HAa KHOIOYHOM Ki1aBuarype. ToHaIbHBIN BBI30B JIOJDKEH JEHCTBOBAThH B
TeyeHue | MHH. mociie 4ero Ha 5 MHH. JIEMCTBYET 3ampeT Ha BbI3OB. Uepe3 5 MUHYT Mocie MOCIEIHEro
HaXaTus JI0OOW KIIABUINM, YCTPOMCTBO MEPEXOJUT B JE-KYPHBIM pPEXUM. YCTPOMCTBO IOJIKHO
COEJUHSATHCS C KBAPTUPHBIMU MYJIBTaMH 110 ABYXIIPO-BOAHOM JIMHUU.

4 MeTronn4yeckue MaTepuaJibl
s obGecnieuenus mpoiiecca oOydeHHs] U pelleHus 3a7ad 00yueHHUs HCIONB3YIOTCS CIeIYIOIIHe
MaTepHuaIbl:
— METOAMYECKHE MaTepuaibl, ONPEACNSIONUe TMPOIEAypbl OLEHUBAHUS 3HAHWM, YMEHUH,
HAaBBIKOB U (WJIM) OMbBITA ACSITENLHOCTH, XapaKTEPU3YIOIIUX dTambl (OP-MUPOBAHUS KOMIIETECHIIUH,
coracHo 1. 12 paboueil mporpaMMsl.

4.1. OcHOBHas JUTEpaTypa
1. MukponpoieccopHble yCTpoHCcTBa U cucTeMbl: YuebHoe nocobue / Pycanos B. B., [lleBenen
M. 10. - 2012. 184 c. [DnextponHsbIii pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/867,
CBOOOIHBIA.

4.2. lononHUTEIBbHAS JJUTEPATypa

1. PoxnectBenckuii [I.A. MukpomnporeccopHble yCTpOicTBa B CUCTEMaxX yIpaBieHus: YueOHoe
nocobue. — Tomck: ToMckuit MeXBY30BCKUM IIEHTP IHWCTAaHIIMOHHOTO oOpaszoBanms, 2003. — 130 c.
(manuyue B Oubnuoreke TYCVYP - 96 3k3.)

2. Iapano A.B. MUKpOIIpOIIECCOPHBIE YCTPOHCTBA U CHCTEMBI. PYKOBOJICTBO K BBIITOJHEHHIO
KypcoBoro npoektupoBanus. — Tomck: TYCVYP, 2008. — 150c. (nanuuue B 6ubnuorexke TYCVYP - 1 3k3.)

3. MuxkpormporneccopHbie cucteMsl: YueOHoe mocobue st By3oB / E.K. Anekcanapos u mp.;
ITon oOmeit pen. [.B. Ily3ankoBa. — CII6.: [lonurexnuka, 2002. — 935 c.: wi. (Hanmuuue B OMONMHOTEKE
TYCVYP - 8 5k3.)

4. TlpoexktupoBaHue IH(POBBIX YCTPOWCTB HAa OAHOKPUCTAIBHBIX MHUKpOKOHTpoiuiepax\ B.B.
Cramun, A.B. Ypyco, O.®. Monoronnesa.- M.: DHeproaromuzaar, 1990. (nHanuume B O6uGIMOTEKE
TYCVYP - 45 5k3.)

5. benoB A. M., Banos E. A., Mypenxko JI. JI. CpenctBa aBromMaTtu3anuu nporpaMMUPOBaHUs
MUK-poIpoleccopHbix ycrpoicTs. / [log pen. dompauesa B. I — M.: Dueproaromuznar, 1988. (Hanuuue
B oubmmoteke TYCVYP - 10 5k3.)

6. Jomuma C. b., MBamoB E. A., Mypenko JI. JI. CpemcTtBa KOMIUIGKCHOH OTJIAJKU
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MHUKpPOIpoIieccopHbIX ycTpoicTs. / Ilox pen. Jlompadesa B. I. — M.: DHeproaromusaar, 1988. (Hanuuue B
oubmmoreke TYCVYP - 4 5k3.)

7. VYunesamc I. b. Omnagka mukpomnpoueccopusix cucteM. / Ilox pen. Crammna B. B. — M.:
DOuepro-aromusnar, 1988. (Hanmumuue B onbmortexke TYCYP - 7 7k3.)

8. benor A.B. KonctpyupoBanue ycTpoiicTB Ha MukpokonTposuiepax — CII6.: Hayka u Texnuka,
2005. — 256 c.: uin. (Haymuue B 6ubmuotexe TYCVYP - 2 5k3.)

4.3. O6s13aTes1bHbIE YUeOHO-MeTOAHYeCKIEe MOCoOu s

1. MukponpoueccopHble YCTPOICTBa U CUCTEMBI: PYKOBOJICTBO K BBIMOJIHEHHUIO JIAOOPATOPHBIX
pabot / PycanoB B. B., Illeener M. 1O. - 2012. 23 c. [DnekrpoHHBId pecypc] - Pexum mocryma:
http://edu.tusur.ru/publications/865, cBOOOIHBIIA.

2. MukponporeccopHble  ycTpoicTBa W CHUCTeMbl:  PyKOBOJACTBO K  OpraHu3aluu
camocrosTensHON paboTel / Pycanor B. B., Illeene M. 10. - 2012. 91 c. [DnexTpoHHBIN pecype] -
Pexxum noctyma: http://edu.tusur.ru/publications/866, cBOOOTHBIIA.

3. MuxkpormporeccopHble YCTpOICTBa M CHCTEMBbl: MeETOAMYECKHE yKa3aHHUs 1O TMPOBEIACHHUIO
npakthueckux pador / Antunua M. E. - 2012. 4 c. [DOnekrpoHHslii pecypc] - Pexum mgoctyma:
http://edu.tusur.ru/publications/1486, cBOOOIHBIH.

4, VYyeonsi crenn SDK 1.1. PykoBomcrBo momb3oBarenms. MockBa, 2001. [DneKTpoHHBIN
pecypc]. - http://ie.tusur.ru/docs/I_mpus.zip

5. lapamnoB, Anekcannp BukropoBuu. IIpoexkTupoBaHHE MUKPONPOLIECCOPHBIX YCTPOUCTB :
PYKOBOZCTBO K BBIIIOJHEHHIO KYpPCOBBIX MpoeKTOB (B ToM uucie ['TIO) w1 cTyqeHTOB CrenuanbHOCTH
"[IpombinuieHHas anektponnka” / A. B. Illapamnos ; @eaepanbHOe areHTCTBO 110 00pa30BaHUI0, TOMCKHIA
rOCYIapCTBEHHBIH YHUBEPCUTET CUCTEM YIPABICHUS U PaauodaeKTpoHuku, Kadenpa npomblineHHON
anekTpoHukH. - Tomck : TYCVYP, 2009. - 74 c. : un. - bubnuorp.: c. 74. - 50.00 p., 00.00 p. (Hanuuue B
oubmmorexke TYCVYP - 61 3k3.)

4.4. ba3pl JaHHBIX, HHGOPMALIIMOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI

1. 1. Mogenuposmuk/otnaguuk AVSIMS1 — cBobonno pacnpoctpansemoe [10 npeanaznaueHo
JUTS MOJIEIIMPOBAHUS paboThI O5BM (umeercs B HaJIUYUN). -
http://www.ie.tusur.ru/docs/soft/ AVSIM51.rar

2. 2. AVR Studio — cBoboaHO pacmpocTpansiemoe [10 st 0TaaaKku IporpaMMHOTO 00ECICUCHHUS
AV R-MUKPOKOHTPOJIJIEPOB (umeeTcs B HaJIM4Yun). -
http://www.atmel.com/dyn/resources/prod_documents/AvrStudio4Setup.exe

3. 3. Win AVR - cBobomHo pacnpoctpansemoe I[1O s HamucaHus ITPOTPAMMHOIO
o0ecrnieueHus MHKPOKOHTPOJUIEPOB ceMelcTBa AVR (umeercs B HaJIU4un). -
http://sourceforge.net/projects/winavr/files/latest/download?source=files
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