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1. INTAHUPYEMBIE PE3YJIBTATBI OBYUEHMUS 110 JUCIHUIIVIMHE

KOI[ 1 HAUMCHOBAHUC

Kareropus
(rpyrma) Kon n HanmeHnoBaHue MHIUKAaTOpa HanmenoBaHue moka3aresist OLeHUBAHM
py . KOMITCTEHIINT JOCTHKEHHS pe3ynbTaTa 00y4eHHs 10 TUCIUIUINHE
KOMITETEHIIN I
KOMITCTCHIINU

[Ipodeccno- |IIK-3. Crocoben paspa- |I1K-3.5. OnuceiBaer | 3HaTh: MPUHIUI PaOOTHI, YCIOBHUS SKCILTY-
HaJIbHBIC 0aThIBATh U OTIQXKHUBATE | CTPYKTYPY, IIPHH- aTaluy, COBPEMEHHOE COCTOSIHUE U COCTaB
KOMITCTEHIINH | TPOTpaMMHOE oOecriede- | UMbl (yHKIIHOHUPO-

HUE, PErJIaMCHTUPYIOIICE
nporiecc (pyHKIIMOHUPO-
BAHUS CHCTEM aBTOMATH-
YECKOI0 yIpaBJICHUS He-
CIIOKHBIMU
TEXHUYECKUMHU 00BEK-
TaMHu

BaHUs aBTOMAaTH4e-
CKHUX CHCTEM,
ITOCTPOSHHBIX Ha 6a3e
MUKPOKOHTPOJLIEP-
HOTO YIIPaBJICHUS

BBIITYCKaeMbIX
CTPYKTYpY H KJIACCH(PHKAIMIO MHUKpPO-
KOHTPOJUIEPHOM JIEMEHTHOM 0a3bl.

YMerb: aHaMM3UPOBATh MPOMBILILICHHBIE

MHKPOKOHTPOJUIEPOB;

OOBEKTbI, KaK OOBEKTHl JIOTHMYECKOIO

yIpaBjieHUs, M HCIOJIb30BaTh MHKpO-
KOHTPOJIIEPHI IS CO3IAaHMSI CHCTEM YIIpaB-
JieHHs1 OECTIMIIOTHBIX aBUALIMOHHBIX CUCTEM
(BAC); npuMeHsTh MaTeMaTHYECKHIA ama-
paT Uil pelieHHs 3a4a4 MOACTHPOBAHUS
MPU CUHTE3€ MUKPOIPOLIECCOPHBIX CTPYK-
Typ cucteM ynpasieHus BAC.

Biagers: MeToayuKaMu MOJETIUPOBAHYS,
MPOCKTUPOBAHUSI M TMTHAMIYECKOTO aHa-
JIM3a CTIOYKHBIX TEXHUYECKHUX CUCTEM ISl
pazpaboTKK alITOPUTMOB MUKPOKOHTPOJI-
neproro ymnpasneHus BAC.

[IK-3.7. Pa3pabatsi-
BaeT U OTJIA)KUBAET
porpaMMHoe odecrie-
YEHUE MUKPO-
KOHTPOJUIEPOB JUIsl
ynpasienus BAC

3HaTh: BUIBI IPOrPaMMHBIX CPEJICTB, TIPU-
MEHSIEMBIX IIPH pa3paboTKe yNpaBISIOLINX
NpOrpaMM MHKPOIPOLIECCOPHBIX aBTOMa-
TH3UPOBAHHBIX cucTeM U BAC, crocoObl
NpPOrpaMMHUpPOBAHUSI M peallM3allui  CH-
cteMsl Jiormdaeckoro ympasienus (CJIY) u
YIIPaBIISIONINX aBTOMATOB (Y A).

YmMmers:

TIOJTb30BaThCS.  COBPEMEHHBIMU METOJIAMH
Pa3paboTK MHKPOIPOLIECCOPHBIX CHUCTEM
aBTOMaru3aluy, HCIIOJIb30BaTh MCTOJIUKH
00BEKTHO-OPHEHTHPOBAHHOIO aHAN3a |
MPOEKTHPOBAHUSI CUCTEM M TIOJCUCTEM NPH
pazpaboTke KOMIIOHEHTOB MHKPOIpPOIIEC-
copHbIX cTpykTyp BAC.

Bianets: HaBbIKamMu pa3paOOTKH U HC-
TOJTb30BaHUS 00BEKTHO-OPUEHTHPOBAH-
HOTO MPOrPaMMHOT0 00ecTieYeH s IS pe-
TICHUSI 337129 CHTE3a YIIPABIISIOIINX
YCTPOWCTB Ha OCHOBE COBPEMEHHBIX MHUK-
POKOHTPOJIIEPOB, HABBIKAMH PEAT3AIINH
AJITOPUTMOB PAOOTHI YITPABIISIOIIIX MHK-
POTIPOLIECCOPHBIX CHCTEM, HABBIKAMH DKC-
IUTyaTaly ¥ IPOrpaMMUPOBAHUS CHCTEM
ynpasneans BAC Ha 6a3e IPOMBITUICHHBIX
MHKPOKOHTPOJIJIEPOB PA3IUYHBIX THIIOB.




2. MECTO JUCHUIIJIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM

IHPOI'PAMMBbI

1. Komnerenuus [1K-3. CnocoGen pa3padarbiBaTh U OTIAXKUBATH MPOrPAMM-
Hoe o0ecreueHune, periiaMeHTupyroliee mpoiecc GyHKIUOHUPOBAHUS CUCTEM aBTOMa-
TUYECKOTO YIPABJICHUS HECIOKHBIMU TEXHUYECKUMU 00 bEKTaMU

I[aHHaH KOMIICTCHIIUA @opMpreTc;I CIICAYIOMMMU JUCHUITTIMHAMMU.

Cragus

HanmenoBanms JUCHUITIIMHBI

1 duzuka

Briciias maTemaTuka

BreraucnurenpHas MaTeMaTHKa

HpOFpaMMI/IpOBaHI/IC W OCHOBBI &JITOPUTMU3AINU

9HeKTp0HI/IKa 1 CXCMOTCXHHKA

WubopmanroHHbIe TEXHOJIOTHH

N0 WIN

BreruucnurenbHbIe MallluHbI, CUCTEMBI U CCTHU

3. OPBEM JIUCHUIITINHBI

OO61mas Tpy10eMKOCTb JUCIUIUIMHBI COCTABIISICT S 3a4. enqunui], 180 dyacos.

HI/ICI_[HHJII/IHa PCAIIN3YCTCA B paMKax HpaKTI/I‘-IGCKOﬁ IIOATOTOBKH.

dopMa MPOMEKYyTOUHOUN aTTeCTAllUN DK3aMEH.
Buz yuebHoi paboThl Bceero gacos | Cemectp Ne 6
OO01mas TpyT0eMKOCTh TUCIUTUIHHBI, 9ac 180 180
KonTakTHas padora (ayAuTOpHBIE 3aHATHS), B TOM YHCJIE! 73 73
JICKINH 34 34
nabopaTopHbIe 34 34
IIPAKTHYECKHE 0 0
IPYNIOBbIE KOHCYIbTALUU B IEPUO] TEOPETUYECKOTO 00YUECHHUS 5 3)
U IPOMEXYTOYHOM aTTeCTalluu
CamocrosiTesibHasi padoTa CTYAEeHTOB, BKJIIOYAS UHAUBUIY- 107 107
aJIbHbIE M IPYNIIOBbIe KOHCYJIbTALMH, B TOM YHCJIE:
KYPCOBOM NMPOEKT
KypcoBast paboTta 0 0
pacueTHoO-TpadUIeCcKOe 3a/IlaHne 0 0
WHIMBUIYAJILHOE JIOMAIITHEE 3aJaHue 0 0
caMocCTosTeNIbHas paboTa Ha MOATOTOBKY K ayTUTOPHBIM 3aHsI- 71 71
TUSIM (JISKIMH, TPAKTUYECKUE 3aHATHS, TADOPATOPHBIC 3aHSATHSI)
9K3aMEH 36 36




4. COJEPKAHUE JUCLIATITAHBI

4.1. HaumeHOBaHMe T€M, HX COJepKaHue U 00beM

Kype _3 . Cemectp _6

Ne HaumenoBanue paznena
n/m (kpaTKoe coziepKaHue)

OO0beM Ha TeMAaTUYECKUH pa3ien
10 BUJIaM y4eOHOM HArpy3KH, 4ac

Jleximn

IIpakTrueckue

3aHATHA

JlaboparopHsie

3aHATHA

Ha TIOATOTOBKY K

CamocTosiTenbHas padboTa
ayAUTOPHBIM 3QHSTHIM

1 2

3

4

5

1.CtpykrypHas opranuzanus u cucreMa komana Mukpokontposiepa KM 1816BES1

Knaccudukanus MUKpOKOHTPOJUIEpHOH TeXHUKH. CTpyK-
TypHas cxema MKS51. Apudmernyecko-noruyeckoc
YCTpOMCTBO. Pe3nieHTHas naMaTh. Y CTPOMCTBO yIIpaBJiie-
HUS U cuHxpoHu3auuu. [TopTsl BBOsa/BEIBOAA HH(pOpMa-
mun. Jloctyn k BHemHel mamsitu. Taiimep/cueruunk. [lo-
CJIEIOBATEIIbHBIN uHTEpdeiic. Peructp
ynpanenusi/ctatyca YAIIIL. Pabora YAIIIl B mynbTH-
MHUKPOKOHTPOJUIEPHBIX cucTtemMax. CKOpoCTh npHemMa/me-
penaun. Ocobennoctu pabotsl YAIIII B paznuunbIX pe-
xuMax. Cucrema npepbiBaHuid. OcoOble pexXUMbI pabOThI
MKS51. Pexum 3arpy3ku U BepudUKaIMM MPHUKIAIHBIX
nporpamMM. Pabora MKS5S1 B nomarosom pexume. Copoc,
PEXHUM XOJIOCTOTO XOAAa U PEKUM IMOHMKEHHOTO DHEPIro-
notpebnenus. Cucrema komang MK51. O6mue cBenenus
0 cucTeMe KOMaH[. I'pynmbl koMaHA Nepefadn JaHHBIX,
apu(mMeTHyecKuX onepanui, JOrHYecKux onepauui, omne-
pauuii ¢ OuTaMu, nepeiaun yrnpasieHHs..

8

8

25

2.Metoauka pa3pabOoTKU MPHUKIATHOTO IPOrPaMMHOI0 odecrede

aus1 MK-cucrem.

@dopmMann30BaHHBIA MOJIXOA K pa3pabOTKe MPUKIIAJHBIX
porpaMM. DJIeMEHThI (opManu3aliu B pa3padoTKe alro-
put™oB. IIpouenyps! u nognporpammsl. [Ipasuna 3anucu
IporpamMMm Ha s3bIKe accembiepa. BBon, penaktupoBanue,
TPAHCISIIMA U OTJIaZKa MPHUKIAJHBIX IPOTpaMM B Kpocc-
cucreMax pazpabotku. OTiasKa MPUKIATHOTO IIPOrpaMM-
HOTO Oo0ecreYeHns: MUKPOKOHTPOJIEpoB. MeToauka pas-
paboTKM TporpaMM I MHUKPOKOHTpOJUIEpA CEpHH
1986BE9x apxutektypsl Cortex-M3.

8

26

3.00paboTka TaHHBIX B MUKpOKOHTposutepax MKS51

[Tpumeps! nporpamm 06pabotku nanHbix B MKS1. Tlpu-
Mepbl MCIONIb30BaHUS KOMaHJ Nepenadu JaHHbIX. [Ipu-
Mepbl HCIOIb30BaHUS KOMaHJ apu(METHUYECKHX olepa-
uui. [lpumepbl HCHONB30BaHUA KOMAaHJI JIOTUYECKUX
onepanuii. [IpumMeps! oneparuii ¢ buramu.

28

4.0Opranu3alys B3auMOACHCTBUS MUKPOKOHTpPOJIJIEpa C 0OBbEKTOM YIPaBJICHUS U CBSI3U C ONEpaTo-

poMm.

\ Brox nadopManum ¢ 1aTYMKOB MOJIOKEHUS U HABUTAITUU. \ 10 \

| 10

| 28




Omnpoc nBonyHoro natuuka. Oxxuganue coObITUs. YCTpa-
HeHue apebe3ra KOHTakToB. [lozcyer yncna UMITYIbCOB.
Omnpoc rpynmsl ABOUYHBIX JaTYMKOB. BeIBOJ ynpasisto-
nux curHanoB n3 MK. @opMupoBaHHue CTATHYECKUX CHUT-
HanoB. POpMUpPOBaHUE UMITYJILCHBIX CUTHAIO0B. Maciura-
OupoBaHHE. Peanuzamnus byHKIMMA BPEMECHHU.
[Iporpammuoe (opMuUpOBaHHE BPEMEHHOW 3aJePIKKH.
dopMupoBaHUE BPEMEHHOW 3aI€P’KKM Ha OCHOBE TaiiMe-
poB. M3mepenne BpeMeHHBIX UHTEpBaioOB. [IpeobpazoBa-
Hue koqoB. [Ipocreiimue npeodpazoanus. [IpeodpazoBa-
HUS TapaJUIeNbHBIX U MOCIeI0BaTeIbHBIX KOJ0B. Lludpo-
AQHAJIOTOBbIE U aHAJIOTO-LIM(POBBIE MPeOOpa3OBaHUS.
BBox nndopmaruu ¢ kinaBuatypsl. BeiBog 1 oroOpaxkenue
nndopmanuu. Conpsprenne MK ¢ kinaBuatypoi u TuHen-
HbIM auctieeM Ha ocHoBe BUC KP580B/179. B3anmoeii-
CTBHE MHUKpOKOHTposuiepa cepun 1986BE9x c mepude-
PUIHBIM 000pyIOBaHUEM. VYupasnenue
0ECKOJUIEKTOPHBIMU JBUTATEISIMU M MPUBOJAMH OecIu-
JOTHBIX aBualMoHHbIX cucteM (BAC).

BCEI'O

17

34 107

4.2. ConepxaHue NPAKTHYECKUX (CEMUHAPCKHUX) 3aHATHI

He npenycMoTpeHO y4eOHBIM IIIaHOM.

4.3. Conepxxanue J1a00paTOPHBIX 3aHATHI

No HaumenoBanue pasnena Tema mabopaTopHOTO 3aHATUS Koy | CamoctosTens
/o JIACIIUTUTUHBI Hacos Ha?or);?g(;zzky
K ayJUTOPHBIM
3aHATUAM
cemectp Ne 6
1. Pa3paboTka nporpammM, pabdoratomux c| 4 4
BHYTPEHHUMH  YCTPOWCTBAMH
CrpyKkTypHas opraHu3anus KOHTpOILEpA.
1. Eﬁlgﬁ)ggg?f;?;epa 2. Paspabotka MPOTPaMM, HCTONB3YIOIIX 6 6
1936BE9x CHCTEMY NPEPBIBAHMUIT KaK BHEILIHIX, TaK U
BHYTPEHHUX TallMEpOB MOCJEI0BATEb-
HOTO TOpTAa.
3. Co3pmanue mnporpamm, YIpaBisOUMX| 6 6
ITMHAMHUYECKOW MHINKAIEH.
4. O6paboTKa aHAJIOTOBBIX CHTHAJIOB jar-| 6 6
CrpykTypa OpraHu3auMu | gqukop.
YIIPABJISIONIEH BHIYUCIH-
TebHOM CHCTeMBbI Ha 6aze |- YTPABICHUE NCTIOIHUTEIBHBIMU 6 6
2. MHKDOKOHTpOJLIEpa ycTpoiicTBaMu Ha 0a3e JBUTraTesel mocro-
K1816BE51 wium STHHOTO TOKa, OECKOJIJICKTOPHBIX JBHTATE-
1986BE9x neii u mpuBojoB bAC.
6. YnpaBieHue UCIOTHUTEIbHBIMU 6 6
ycTpoiicTBamMu Ha Oa3e ABUraTeneu nepe-
MEHHOT'O TOKa.
UTOI'O:| 34 34
BCEI'O:| 34 34




4.4, Coaep:xxaHue KypcoBOro npoekTa/padorsbl
He npenycMOTpeHO y4eOHBIM TIIaHOM.
4.5. Conep:xanue pacueTHO-rpa¢uuecKoro 3aJaHusl,
HHIAMBHUAYAJbHBIX TOMAIIHUX 3aaHUI

He npenycMoTpeHo yueOHBIM TIJIaHOM.
5. OHEHOYHBIE MATEPUAJIBI JIJISA ITPOBEJEHUS TEKYIIEI'O
KOHTPOJISAA, HPOMEXYTOUHOU ATTECTAIIUA
5.1. Peanu3anus koMneTeHI M

1. Komnerenums I1K-3. CriocoOeH pa3pabaTbiBaTh U OTJIAKUBATH IPOrPAMM-
HOE 0OecIeueHue, perJaMeHTHPYIOIIee MPoIece PYHKIIMOHUPOBAHUS CUCTEM aBTOMa-
TUYECKOTO YIPaBICHUS HECIOKHBIMU TEXHUYECKUMH 00bEKTaMuU

HanMmeHoBaHME MHAMKATOPA JOCTH)KEHHSI KOMIIETeHIMH | Mcnosp3yemble cpecTBa OIICHUBAHUS
[1K-3.5. OnuceIBaeT CTpyKTYpY, IPUHLUHUIBI (PYHKIIHOHH- 3amuTa 1a00paToOpPHBIX padorT,
poOBaHUA aBTOMATHUYCCKUX CUCTEM, ITIOCTPOCHHBIX Ha Oaze 3K3aMCH.
MHUKPOKOHTPOJUICPHOTO YIIPaBJICHHUS
[1K-3.7. Pa3zpabaTbiBaeT U OTJIAXKHUBAET IPOTPAMMHOE 3aluTa JJabopaTopHbIX padoT,
obecrieueHre MUKPOKOHTPOJUIEpOB Juis yrpasienus BAC 9K3aMEH.

5.2. TunoBble KOHTPOJILHBIE 3aJaHHS IJISl IPOMEKYTOYHOI aTTeCTAlMHU

5.2.1. llepevyeHb KOHTPOJIbLHBIX BONPOCOB (THUMOBBIX 3aJaHM) /15l JK3aMeHAa

HanmenoBanue CopepxaHue BOIPOCOB (TUIMTOBBIX 3aJaHU)
paszfela AMCUMILIMHEI
1 CrpykTypHas opraHusa- 1. Apudmeruko-10ruueckoe ycTpoicTao.
IIUS] MUKpOKOHTpoyiiepa | 2. Ha3HaueHue ycTpoiicTBa yrpaBiieHUs] U CUHXPOHH3a-
K1816BES1. 105058

3. Urto TaKkoe pe3uJieHTHas MaMsATh.

4. Kakue TeXHMYECKHE YCTPONCTBA BCTPOECHHI B CTPYK-
Typy MUKPOKOHTPOJIJIEPA, U KAKUE PETUCTPHI CIIEIUATbHBIX
(GyHKIUH COMPOBOXKIAIOT HX.

2 Pa3pabotka ynpasmsio- 1. TIlpaBuna 3amucu nporpamm Ha si3bIKe accemoepa.
IIMX POrpaMM Ha si3bike | 2. YTO Takoe onepaiusi, onepaH, MeTka, KOMMEHTapuil.
Accembuepa. 3. Ilepeuucnute rnceBIOKOMAaH/IBI.

4. BBopa, peAakTHUPOBAaHUE, TPAHCIALUS U OTJIAAKA ITPH-
KJI/IHBIX TIPOTPaMM B KpOcc-CHCTeMax pa3paboTKu.

5. TlpumepsI CTIOTB30BAHUS KOMAH/ ITEpeau TaHHBIX.
6. IlpumeHeHne apuPpMETHIECKUX KOMAH UIsT 00pabOTKA
JTAHHBIX.

3 Crpykrypa ynpasmsitomieit | 1. Pacnpenenenue pecypca mamsiTé yrpaBIsiOIIeH cH-
CHCTEMBbI Ha 0a3e MUKpPO- | CTEMBI.
KOHTpOJLIEpa 2. Kakum 00pa3zom oCyIIecTBIsIeTCsl B3aUMO/IeCTBIE

K1816BES]. YIIPaBJISIONICH CUCTEMBI ¢ IepU(pEPUHHBIMU YCTPOMCTBAMH.




3. Ha3znauenue M (QpyHKIMH YHHBEPCAJIHHOTO Mapalieib-
HOTro MHTEpdeiica B cucteme

4. Orobpaxenne nH(MOpPMAUKA HA TUHAMHUYCCKOM HWHJIU-
Karope.

5. TlopTel BBOA/BBIBOIA HH(POPMALIMH. 3AITUCH B MTOPT.

6. Harpy3ouHas ctocOOHOCTB ITOPTOB.

7.  OcobGeHHocTu paboThl MOPTOB. [loCTyI K BHEIIHEH Ta-
MSITH.

8. TaiimMep/cUETUNK U PETUCTPHI, CONPOBOMKAAIOLINE €TO
pabory.

9. Pexumsbl paboThI TaiiMepa/cuéTumka.

[IpumeHeHue ynpasiisito-
IIEr0 BBIYUCIUTENBLHOTO
YCTPOMCTBA.

1. TlocnenoBaTenbHBIA MOPT U PETUCTPBI, COIMPOBONKAAO-
e ero padory.

2. Pabota YAIIII B MynbTU-MUKPOKOHTPOJIIEPHBIX CHCTE-
Max.

3. Ocobennoctu pabotsl Y AIIII B pa3nuuHbIX pekuMax.
4. Cucrema npepblBaHUN U PErHCTPhl CONMPOBOXKIAIOIINE
ec.

5. Bekropa npepriBaHMi 1 TPUOPUTET.

6. Kakue 3aKOHBI TPUMEHSIOTCS JUIS CO3JJaHUS YIIPABIISIO-
LIMX CUTHAJIOB Ha 06a3e MUKPOKOHTpoJIIepa AJs ABUraTesei
MIOCTOSIHHOT'O TOKa.

7. IlpencraBbTe CTPYKTYpy YHpaBI€HHS C MCIIOJIb30Ba-
HueM MK 11151 o1HO(a3HBIX AaCHHXPOHHBIX JIBUTATENIEH.

8. 3a cuér 4ero oCymecTBISIETCS YIPABICHHE CKOPOCTHIO
BpallleHUs Bajla aCHHXPOHHOTO OJAHO()a3HOTO ABUTaTEs.

9. Ilepeuncnure ciocoOBI yIpaBIeHUs! CKOPOCTHIO BpalIe-
HUS BBIXOJHOTO Bajla Tpex(a3HOTO aCUHXPOHHOIO J[BUTa-
TEJSL.

10. Kaxk 3a7aTh BBIXOJHYIO YacTOTY YHPaBJISIOIIEr0 TOKA B
CTaTOPHBIX OOMOTKax Tpex(a3HOro aCMHXPOHHOIO JIBHIa-
Tesis npu ynpasienun a180.

11. Kak npeBpatuth namsTh MPOrpaMM U BHELIHIOKO aMSITh
JAHHBIX B COBMEUIEHHBIN CETMEHT MaMsTH MPOrpaMM U JaH-
HBIX.

12. TlpuHIMIBI MOCTPOCHHUS Ha 0a3e MHKPOKOHTpPOJLIEpA
ynpasistonieii cucremsl BITIA.

13. MUKpOKOHTpOJIJIEpHOE  YHpaBJI€HUE OECKOJUIEKTOp-
HBIMH JIBUTATEIISIMHU.

14. MukpokoHTpoJIIepHOe yripaBieHue npusoaamu BAC.

5.2.2. llepeyeHb KOHTPOJIbHBIX MATEPHAIOB
JUISE 3aIIMTHI KYPCOBOT0 MPoeKTa / KypcoBoii padoThbI

He mpexycMoTpeHO y4eOHBIM TUTAHOM.




5.3. TunoBble KOHTPOJILHBIE 3aJaHNs (MATepPUAaJIbl) I TEKYIIero KOHTPOJIs B
ceMecTpe

B naGopaTopHOM npakTUKyMe MO JTUCHUILIMHE MPECTaBIEH MepeueHb pador,
0003HauYEeHbI 1IEJb U 3a7a41, HEOOXOIUMbIE TEOPETUUECKHE U METOJUYECKUE YKa3aHUs
K paboTe, mepeueHb KOHTPOJIbHBIX BOIIPOCOB.

3amura 1a60paTOPHBIX PabOT BO3MOXHA TOCIIE MTPOBEPKHU MPABUIBHOCTH BbI-
MOJTHEHUS 3aJaHusl, OpOpMIICHHs OTYeTa. 3aluTa IpoBOAUTCA B hopMe cobecenoBa-
HUS TPENOAABATENS CO CTYIEHTOM 10 TeMe padoThl. [IpuMepHbIii mepedeHb KOHTPOIb-

HBIX BOIIPOCOB IS 3aIIUTHI Ja0OpaTOPHBIX pabOT MpeACTaBeH B TaOIHIIE.

No Tewma mabopatopHoit paboThI KonTpoJsibHbIE BOIPOCHI

1. | JlTaboparopnas padota Nel. 5. ApuU(pMETHKO-TOTUYECKOE YCTPONUCTBO.

Pa3pabotka mporpamm, pabora- | 6. Ha3Hauenue ycTpoiicTBa ynpaBieHHUsl U CHUHXPOHH-

IOLUX C BHYTPEHHUMH YCTPOH- | 3alluH.

CTBaMU MUKPOKOHTPOJLIEPA. 7. UYrto Takoe pe3ueHTHAas NaMATh.
8. Kaxkue TexHHYeCKHE yCTPOICTBA BCTPOCHBI B CTPYK-
Typy MUKPOKOHTPOJUIEPA, U KAKUE PETUCTPhI CHEHAb-
HBIX (QYHKITMI COMPOBOXKIAIOT HX.

2. | JlabopaTtopHas pabora Ne2. 7. TlpaBena 3amucu IporpaMM Ha sI3bIKe acceMoOsepa.
Paspabotka nporpamm, ucnonb- | 8. Uto Takoe oneparus, onepan, MeTka, KOMMEHTa-
3YIOLLIUX CUCTEMY MpPEPhIBAHUI pU.

BHEIIHUX TaK ¥ BHYTpeHHHX Tai- | 9. [lepeunciure nceBIOKOMAaH/IbI.
MEPOB MOCIIEA0BATEIBHOIO 10. Bgogx, penakTupoBaHue, TPAHCIALMS U OTIAKA
nopra MIPUKIIAIHBIX IPOrPaMM B KPOCC-CUCTEMAaX pa3pabOTKH.

3. | JlabopatopHnas paboTa Ne3. 1. Pacnpenenenue pecypca naMsiTé yIpasJisiioIIen cu-
Coznianue nporpamm, yrpasJiIsito- | CTEMBI.

WX TUHAMHUYECKOW MHIINKAa- 2. Kakum 00pa3oM OCyIIEeCTBIISETCS B3aUMOJICHCTBHE
LUEH. YIIpaBISAIONIECH cUCTEMBI ¢ epuepUiHBIMU YCTPOii-
CTBaMH.
3. Hasnauenue u pyHKIUN YHHBEPCAILHOIO Hapa-
JIeJIbHOTO UHTEpdelica B cCUCTEME.

4. | JJabopaTtopHas pabota Ne4. 1.  OroOpaxkenne MHPOPMALUU HA TUHAMHYECKOM UH-
O06paboTKa aHAJIOTOBBIX CUTHA- | JIMKATOPE.

JIOB 1aTYMKOB. 2. Ilpumepsl UCIONB30BaHMSA KOMaHJ Iepelauyd JlaH-
HBIX.
3. Ilpumenenue apupmMeTHYEeCKHMX KOMaHJ A oOpa-
OOTKM JTaHHBIX.

5. | JlaGopatopHas pabota Ne5. 1. Kakue 3aKOHBI IPUMEHSIOTCS Ul CO3/IaHUS YIpaB-
VYrpapieHre UCIOTHUTEIbHBIMUA | JISIOLIUX CUTHAJIOB Ha 0a3e MUKPOKOHTpOJUIEpa JUIsl IBU-
ycTpoicTBaMM Ha Oa3e ABUratre- | raresei MOCTOSTHHOTO TOKa.

JIeil MOCTOSIHHOTO TOKA. 2. TlpencraBbTe CTPYKTYpY YIPABICHUS C HCIIOIB30Ba-
Huem MK a5 nBurareseil HoCTOSHHOTO TOKa.
3. 3a cu€r Yero oCymeCTBIISIETCS YIpaBJICHUE CKOPO-
CTBIO BpAIlIEHUS BaJla IBUraTeNsl TOCTOSIHHOTO TOKA.
4. 5. Tlepeuncnute CcrocoObl YIPaBICHUS CKOPOCTHIO
BpallleHUs BBIXOJHOIO Bajla [JBUTATENs MOCTOSHHOTO
TOKa.

6. | JIaGoparopHas pabota Ne6. 1. [IlpencraBbTe CTPYKTYpY YNpaBJIECHUS C UCIIOJIb30BaA-
Ynpasnenue ucnonHuTenbHbIMA | HEeM MK 1t otHOa3HBIX aCHHXPOHHBIX JBUTATEIICH.




Ne | Tema naboparopHoii pabOTHI KoHTposabsHBIE BOIPOCHI

ycTpoiicTBamu Ha Oa3e jaBurare- | 2. 3a CU€T 4ero OCYIIECTBIIACTCS YNPABJICHUE CKOPO-
Jieil MepeMeHHOro ToKa, 0ECKOJI- | CThIO BpallleHUs Bajla aCHHXPOHHOTO 0JHO(MA3HOTO JBU-
JIEKTOPHBIX JABUTaTEIEe U IPUBO- | raTels.

noB BAC. 3. Ilepeuncnure criocoObl yIpaBIeHHUS CKOPOCTBIO Bpa-
IICHUS! BBIXOJHOTO Bajia Tpex(a3HOTO ACHHXPOHHOTO
JIBUTATEJIS.

4. Kak 3a71aTh BBIXOIHYIO YAaCTOTY YIPaBJISIOLIET0O TOKA
B CTAaTOPHBIX OOMOTKax Tpex(}a3HOro acHMHXPOHHOTO
nBuratens npu ynpasiaeHuu o.180.

5. IlpuHuune! ynpapieHus: OE€CKOJIJIEKTOPHBIMU JIBUTa-
TEJISIMH MPSMOTO MPUBOJA.

5.4. Onucanue KPUTEPHUEB OLICHUBAHUSA KOMHeTeHHI/Iﬁ 1 IIKAJBbI OICHUBAaHUA

[Ipu mpoMekyTOUHOI aTTecTalu B (popme sk3ameHa, AuddHepeHunpoBaHHOTO
3adeta, qudPepeHIIMPOBAHHOIO 3a4eTa MPHU 3alUTE KypCOBOTO MPOEKTa/padoThl UC-
MOJIB3YETCS CIIEAYIONIAs IIIKaia OICHUBAHUS: 2 — HEYAOBIETBOPUTENIBHO, 3 — YAOBJIE-
TBOPUTENBHO, 4 — XOPOILIO, 5 — OTIUYHO.

Kpurepusmu oneHnBaHus TOCTUKEHAN ITOKA3ATENEN SIBISIOTCS:

HawnmenoBanue
IoKa3aTess
OLICHUBAHHUS
pe3yibTaTta
00ydeHus 1Mo
JHUCITUIIIMHE

Kputepuii onieHuBaHus

3HaHUs 3HaHMe TEPMHUHOB, KJIacCU(UKAIMIl, OCHOBHBIX IPUHIIUIIOB

O06BeM 0CBOEHHOI'0 MaTepHaja

ITonHOTa OTBETOB HA BOIPOCHI

YeTKOCTh U3I0KEHUS U HHTCpIpCTaAllun 3HAaHUU

YMeHue paboTtaTh B ONEpallMOHHON cucTeMe oCpeACTBaM HHTepdeiica KoMaH -
HOU CTPOKH

YMmenusa

YMenue pazpabarbiBaTh IPOrpaMMBbI, UCIIONB3YIONINE (PYHKIIMOHAIBHBINA COCTaB
MUKpPOKOHTpOJLIEpa

Brnaners HaBbIKaMM CaMOCTOSATENBHOM paboThl ¢ yueOHOW U HaAy4YHOU JIUTepaTy-
poii

HaBrixu

ITonnmanue IMpouccCCoB B3aHMOJICICTBUS B MHUKPOKOHTPOJIJICPC

Ouenka npenoaaBaTeaeM BbICTABISIETCSI MHTETPAIBHO C YUETOM BCEX MOKA3aTe-
JIEW U KPUTEPUEB OLICHUBAHUSL.

Onenka c(popMHUPOBAHHOCTH KOMITCTCHIIUH 110 MOKA3aTeIIF0 3HAHHUS.

Kpurepuii YpoBeHb OCBOECHHMS M OLIEHKA
2 3 4 5
3nanue tep- |He 3naer repmu- |3HaeT TepMUHBI 3HaeT TepMUHBI 3HaeT TepMHUHBI KJiac-
MUHOB, KJIac- |HOB KJaccu(uka- |kimaccuduranuu, |Kiaaccudukanuy, |cudukamuu, OCHOB-
cuduKanui, |LWl, OCHOBHBIX |OCHOBHBIC IPUH- |OCHOBHBIC MIPUH- | HBIE PUHITUIIBI, MO-
OCHOBHBIX MIPUHITUTIOB LIUTIBI, HO JIOTYC- | ITMTIBI JKET KOPPEKTHO
MIPUHIUIIOB KaeT HETOYHOCTH chopMyIUpOBaTh UX
(hopMyITUPOBOK CaMOCTOATENLHO




He 3naet 3Haun-
TEIBHON YacTH
Marepuana Juc-
LMIIIAHBI

O0BeEM 0CBO-
E€HHOTO MaTe-
puana

3HaeT TOJBKO OC-
HOBHOW MaTepuai
JYCHUILINHEL, HE
YCBOMJI €T0 JIeTa-
nen

3HaeT MaTepuan
JIUCLIUIUIUHEL B J10-
CTATOYHOM O00BEME

Ob6nanaet TBEpIBIM U
TIOJIHBIM 3HAHUEM Ma-
Tepuaia JUCIUILTHHBI,
BJIAJICET JIOTIOJTHU-
TEJILHBIMH 3HAHUSMH

He naet oTBETHI
Ha OOJBIINHCTBO

ITonxoTa o1-
BETOB HA BO-

JlaeT HemoHbIe
OTBETHI Ha BCE BO-

JlaeT oTBETHI HA
BOIIPOCHI, HO HE

Jlaet nousHble, pa3Bep-
HYTbIE€ OTBETHI HA I10-

MPOCHI BOIIPOCOB MPOCHI BCE — MOJIHBIE CTaBJICHHBIE BOITPOCHI
YerrxocTth 13- |M3naraer 3nanus |M3naraet 3Hanus ¢ |M3naraer 3uanns | M3maraer 3HaHus B
JIOKCHUS U 0€3 JJOTUYECKON |HapYIICHUSMHU B 0e3 HapylIeHUH B |JIOTHYECKOM IMOCIIEeI0-
HWHTEPNpPETa- |IMOCIEI0BATENb- |JOTHYECKOM 1O- JIOTUYECKOM I10- BaTEIIbHOCTH, CaMO-
UK 3HAaHUH | HOCTH CJIE€OBATEIBLHOCTH |CJIEIOBATEIIBHOCTH | CTOSITEILHO UX UHTEP-
MpETUpys U
AHAIIU3UPYSI

He wutroctpu-
pYeT U3JI0KEHUE
IIOACHAOIIINMHA
CXEeMaMH, PUCYH-
KaMH U IIpUMC-

BremonaseT nosic-
HSIOIIME CXEMBI U
PUCYHKH
HEOPEXKHO U C
omuOKaMu

BremomnasaeT nosc-
HAIOIINE PUCYHKH
U CXEMBI KOp-

PEKTHO U TTOHATHO

BrmmonaseT noscHsio-
II1E PUCYHKU U
CXEMBI TOYHO U aKKYy-
paTHO, pacKpbIBast
MOJTHOTY YCBOEHHBIX

pamu

3HaHUHN

HesepHno uzina-
raceT U UHTEpIIpe-
THPYET 3HAHUA

Honyckaer HeToU-
HOCTH B U3JIOXKeE-
HUU U UHTEpIIpETa-
AU 3HAHUN

I'pamoTHO U noCy-
LIECTBY U3JIaraeT
3HaHUA

I'pamMOTHO M TOYHO H3-
JaraeT 3HaHus, JeaacT
CaMOCTOATEIIbHBIE BbI-
BOJIbI

OI.[GHKa C(l)OpMI/IpOBaHHOCTI/I KOMHCTCHHI/Iﬁ 10 TIOKA3aTear Y MCHHUSL.

ypOBeHB OCBOCHU U OIICHKA

Kpurtepuit
PHTED 2 3 4 5
Ymenue pabo- |He ymeer pabo- Ymeet paboTtaTh B | YMeeT paboTaTh B | YMeEET caMOCTOs-
TaTh B ONE€pallU- | TaTh B ONEPALMOH- | OTIEPAIMOHHON OTIEPAIIOHHOMN CH- |TEJIbHO paboTaTh B

OHHOH CHUCTEME
MOCpPeICTBaM
uHTepdeiica ko-
MaHJIHOM
CTPOKH

HOH CUCTEME I10-
cpencTBam
uHTepdeiica Ko-
MaHJIHOM CTPOKH

CHCTEME MOCPei-
CTBaM UHTEp-
(eiica KOMaHTHOM
CTPOKH C TIOJICKa3-
KaMu TIpernojiaBa-
Tels

cTeMe IOCPEICTBAM
uHTepdeiica kKo-
MaHJIHOM CTPOKH
IIPU PELICHNUHN TU-
MOBBIX 3a/1a4

ONEpPalMOHHON CH-
CTEMeE MOoCpe/I-
cTBaM uHTepdeiica
KOMaHJHOM!
CTPOKH IIpHU perie-
HHUH HETUITOBBIX
3a7a4

Ymenue paspa-
6aThIBaTh MPO-
rpaMMBbl, HC-
MOJIB3YIOIINE
(GyHKIIMOHATb-
HBII COCTaB
MUKPOKOHTPOJLT
epa

He ymeer pa3paba-
TBHIBaTh IPO-
IpaMMBbl, UCIIOJIb-
3yIolIue

(G yHKIIMOHAIBHBIN
COCTaB MUKpO-
KOHTpOJIepa

YmMmeer pazpaba-
TBIBAThb MIPOCTEM-
1I1e MPOrpaMMmbl,
HCIOJIb3YIOLIHE
(YHKIIMOHATIBHBIH
COCTaB MUKpO-
KOHTpoOJuIEpa

YmMmeer pa3zpabarbl-
BaTh HECIJIO)KHBIE
IIPOrpaMMBbl, HC-
MIOJIB3YIOLIME
(GYHKIIMOHATBHBIN
COCTaB MUKpO-
KOHTpOJLIepa, KO-
TOPBIE PEAIN3YIOT
CTaHJapTHBIE aJIO-
PUTMBI

YmMmeer pa3zpabatbi-
BaTh NPOTPaMMBI,
UCTIONB3YIOMIHE
(byHKINOHATBHBIN
COCTaB MHUKPO-
KOHTpOJUIEpa, KO-
TOpBIE PEATU3YIOT
aJITOPUTMBI MTOBBI-
HIEHHOM CJIOKHO-
CTH

Onenka chopMHUPOBAHHOCTH KOMITETCHITUH 110 TIOKa3aTer0 HaBbIkH.




YpOoBEHBb OCBOEHHUSI U OLICHKA

Tepdeiics

Kpurepnii 5 3 1 5
Bnaners He ucnons- |HWmerorcs naBbiku | Bnageer HaBbikamu ca- | Vcnonb3yer yueOHYIO U
HaBbIKAMHU  |3yeT yue0- |CaMOCTOATEIbHOW |MOCTOATEIbHOM pa- Hay4HYIO JIUTEpaTypy
CaMoCTOsI-  |HYIO U Hay4- |paboThI ¢ yueOHOH |OOTHI ¢ yaeOHOM U JUTSL CAMOCTOSITEIIBHOTO
TEJIbHOM pa- |HYIO Y HAy4YHOU JIMTepa- | HAy4YHOU JTUTepaTypoil |MpruoOpEeTeHHsI HOBBIX
0OTHI ¢ JUTEpaTypy |Typoil, HO HEAO- [IpY MMOATOTOBKE K 3a- |3HAHUU
y4eOHOM U |JUId MOArO- | CTaTOYHbIE JIJIS HATUSIM
HAY4YHOM JIU- | TOBKHU K 3a- | IOJIHOLIEHHOM NOJA-
TepaTypol |HATUSAM TOTOBKH
[Tonnmanue |B npunuune |Mwmeer npencras- |Mmeer npeacrasinenue |Biiageer noHMManuemM
MIPOLIECCOB  |HE ITOHU- JIEHUE O CTPYKTYPE | O CTPYKTYpE MPOLEC- | CTPYKTYPHI IIPOLIECCOB
B3aWMOJIEH- |MAaeT, 3a4€M |MPOLIECCOB B3au- | COB B3aUMOJICUCTBUS B | B3aUMOJICUCTBUS B
CTBUA B HY>KHBI IIPO- | MOJICUCTBUS B MUKPOKOHTPOJIJIEPE U | MUKPOKOHTPOJLIEPE,
MUKPOKOHTP |IIECCHI B3aU- | MHKPOKOHTPOJUIEP |HMX (YHKIIMOHATHPHOM |IIOHMMAaHHUEM KaK CO-
oJiepe MOJCUCTBUS |€ Ha3HA4YE€HMHU, a TAKXKE O |3JaI0TCS U 3aBeplia-
B MUKPO- TOM, KaK B3aUMOJEH-  |FOTCS, INIAHUPYIOTCH,
KOHTpOJIJIEPE CTBYIOT Pa3jIMYHbIE UH- | CHHXPOHU3ZHPYIOTCA,

oOMeHHBarOTCS HHPOP-
Malnuei mpoueccsl

6. MATEPUAJIBHO-TEXHUYECKOE

N YYEBHO-METOANYECKOE OBECIIEYEHHUE

6.1. MaTepuajibHO-TEXHHYECKOE 0OecneyeHue

HaunMmenoBaHue crieuajibHBIX
IIOMEIIEHUN U IIOMEICHUN IS
CaMOCTOSITENILHOM pabOTHI

OCH&HICHHOCTB CHCIHUAIIBHBIX TOMEIICHUN
U IOMEIIEHUM I CaMOCTOATEIbHON pa6OTLI

1 |JlaGoparopus «MUKPOKOHTPOJI-

JIepBI B CHCTEMaX aBTOMATH3a-
uum» YK 4, Ne 208

CrneunanusupoBaHHas MeOesb, MyIbTUMEIUNHBIN MTPO-
€KTOp, KpaH, 6 MEePCOHAIBHBIX KOMIIBIOTEPOB, MUKPO-
KOHTPOJUIEPHI U CTEH/IbI HA OCHOBE MUKPOIIPOLIECCOPOB
(5 crennoB), mpombllIeHHBIE KOHTpoIepsl VIPA,
Segnetics, OBEH, Siemens S7-200, 300, 400, 1200,
1500, LOGO!, 32-x pa3psaHble MUKPOKOHTPOJLIEPHI
1986BE93Y mpoussoncta AO «I1IKK Munanap» c ot-
JIaJIOYHBIMU TJIATaMH (8 KOMIIJIEKTOB)

Ne 323

2 |YueOHas aymuTopus JUIS ITPOBEIE-
HUS JIEKIIHOHHBIX 3aHATuil YK 4,

MynpTuMeAUHHBIN TPOEKTOp, 3KpaH, HOYTOYK; crerua-
JTU3UpOBaHHAsA MeOeb

3 |YwnranbHbIH 3251 OMOIMOTEKH IS
CaMOCTOSITENIbHOM pabOThI

KomMmmbroTepHas TexHuKa, MOIKII0YeHHAs K ceTu «H-
TEPHET» M UMEIOIIast JIOCTYI B DJICKTPOHHO-UH(pOpMa-
[IMOHHYIO 00pa30BaTeNbHYIO Cpey; CIISIUATU3UPOBAH-
Has MeOeb

4 |Meronnueckuii KaOMHET

CrenmanusupoBaHHas MeOeb; MyJIbTUMEIUHHBIN Tpo-
€KTOp, IEPEHOCHON IKpaH, HOYTOYK

6.2. J/IuieH3uOHHOEe U CBOOOHO PaCIPOCTPaHsieMOe MPOrpaMMHoe odecriedyeHue




[Iepeuens TMIEH3MOHHOTO

PexBHU3UTHI MOATBEPKIAIOILETO TOKYMEHTA
IPOTrPaMMHOTO 00eCIICUCHHS ATBEPKAAIOIIETO JOKYM

1 |Onepanuonnas cucrema ASTRA |Kontpakr  Nel44-22  or  27.10.2022  nuneH3us
LINUX Bapuant aunensupona-|Ne223100026-alse-1.7-client-base_orel-x86_64-0-11874
Hus «Open» 1.7 ot 07.11.2022 JIunensus 6eccpoyHas

2 |Odwucnsiii maketr Moii oduc [Ipo- | [loroBop Ne143-22 ot 31.10.2022 JIunensust 6eccpounas
(dhecCuOoHANBHBIM 2.

3 |Kaspersky Endpoint Security |Korrpakt Ne 03261000041230000160001
«Pacmmpennstit Russian Edition» | «ITocTaBka mpoasieHus paBa Mojb30BaHus (JIMIICH3UH )
Kaspersky Endpoint Security ot 21.08.2023. Cpok
nerictBus nureH3uu 26.08.2025.

4 | Yandex browser CBoOomHo pacnpoctpansiemoe [1O cormacHo ycinoBUSM
JMIIEH3MOHHOTO COTJIAIICHHUS
5 |MSC Easyb, Patran, Nastran, Cormamenne REO08959BST-1 ot 26.11.2018
Adams
6 |Master SCADA 4D CBoboxno pacnpoctpansiemoe 110 cornacHo ycioBusM

JJMIICH3MOHHOI'O COIJIalliICHUA

6.3. [lepeyeHb y4eOHBIX U3IaHUI U YUeOHO-METOAMYECKUX MATEPUAJIOB

6.3.1. [lepeyeHb OCHOBHOM JIMTEPATYPHI

1. Py6Ganos B.I'. [IporpammupoBanue MukpokoHTposuiepoB cemerictBa CORTEX-
M3/ B.I'. Py6anos, A.C. Kuwxyk, [[.A. bymyes, E.A. Macnues. — bearopoa: U3a-Bo
BI'TY, 2017. — 85 c., ISBN 978-5-361-00297-9

2. beno A.B. MukpokouTpoiepsl AVR [DnekTpoHHBIN pecypc]: OT a30B Mmpo-
IrpaMMHPOBAHUS JI0 CO3JIaHUs MPAKTHUECKUX ycTpoucTs/ bemoB A.B. — DnekTpoH.
tekctoBble qanHbie. — CI16.: Hayka u Texnuka, 2016. — 544 c. — Pexum gocrtyna:
http://www.iprbookshop.ru/60654. — 3bC «IPRbooks»

3. benos A.B. IlporpamMmmrpoBanre MUKPOKOHTPOJUIEPOB ISl HAUMHAIOIIUX U HE
TOJIBKO [DnekTpoHHbIN pecypc]| / benoB A.B. — DNEeKTpOH. TEKCTOBbIE JaHHbIE. —
CIl6.:-Hayka wu Texmmka, 2016. — 352 c¢. — Pexum pgocryna:
http://www.iprbookshop.ru/60657. — 3bC «IPRbooks»

4, BonoBo3oB A.M. MUKPOKOHTPOJIIEPHI ISl CHCTEM aBTOMATUKU [ DIEKTPOHHBIN
pecypc]:yaedHoe nocobue / BogoBo3zoB A.M. — DneKTpOH. TEKCTOBBIC JIaHHBIE. —
M.:. Undpa-Umxenepus, 2016. — 164 c¢. — Pexum  pgocryma:
http://www.iprbookshop.ru/51727. — 9BC «IPRbooks»

S. ['ypor B.B. Apxurekrypa MHKpOMpoieccopoB [ aekTponHslii pecype] / I'ypos
B.B.— Dnektpon. TekcToBble nanHble. — M.: UHTepHeT-YHuBepcutet Mudopmarm-

ounbix Texuomorumit (MHTYUT), 2016. — 115 c. — Pexum pocrymna:
http://www.iprbookshop.ru/56313. — 5BC «IPRbooks»
6. Kuxyk A.C., I'ombuoB FO.A. AHanu3 TEXHUYECKUX CPEACTB B CTPYKTYPE CHU-

CTEM YIPABJICHHUS U UX BBIOODP MPHU MPOEKTUPOBAHUU: YueOHoe nmocobue. — benropo:
N3n-so BI'TY, 2016. — 242c¢.


http://www.iprbookshop.ru/60654
http://www.iprbookshop.ru/60657
http://www.iprbookshop.ru/51727
http://www.iprbookshop.ru/56313

7. Makyxa B.K. [Ipumenenue mukpokoHTposuiepoB MCS-51 nipu nmpoekTupoBa-
HUU BJIEKTPOHHBIX YCTPOUCTB [DIIEKTPOHHBIN pecypc]: yueOHoe mocodue / Makyxa
B.K. — DnexTpoH. TekcToBble nanHbie. — HoBocubupck: HoBocubupckuii rocynap-

CTBCHHBIM TEeXHHMUYECKHWM yHuBepcuteT, 2014. — 68 €. — Pexum pgoctyna:
http://www.iprbookshop.ru/45140. — 9BC «IPRbooks»
8. MukponporeccopHbIe CUCTEMBI [ DNEKTPOHHBIN pecypc]: yueOHoe mocodue Jist

By30B/ E.K. Anekcannpos [u ap.]. — DnektpoH. TekcToBbie qanubie. — CII6.: [Tomu-
texHuka, 2016. — 936 ¢. — Pexum gocryma: http://www.iprbookshop.ru/59491.—
OBC «IPRbooks»

Q. HoBukoB IO.B. OCHOBBI MHMKpPONPOLIECCOPHOM TEXHUKHA [DNEKTPOHHBII
pecypc] / HoBukos FO.B., Cxopo6oraToB [1.K. — D1eKTpoH. TEKCTOBbIE JaHHBIEC. —
M.: Untepuer-Yuusepcurer Undopmanmonnsix Texnonoruit (MHTYUT), 2016. —
406 ¢c. — Pexxum nmoctyma: http://www.iprbookshop.ru/52207. — 3BC «IPRbooks»
10. TIIpaktuueckoe PYKOBOJACTBO 10 IIPOrPaMMUPOBAHUIO STM-

MUKPOKOHTPOJIIIEPOB [DJIEKTPOHHBIN pecypc]: yueOHoe nocodue / C.H. Topraes [u
Jp.]. — DIJIEKTPOH. TEKCTOBBIE JaHHbIE. — ToMck: ToMCKUil MOJUTEXHUYECKUN YHU-
BepeuteT, 2015. — 111 ¢. — Pexxum goctyna: http://www.iprbookshop.ru/55205. —

OBbC «IPRbooks»
11. Pasunkux B.I1. DnekTponuka. Yacts 2 [DNEeKTpOHHBINA pecypc]: yueOHoe oco-

oue / Pazunkun B.II. - DnekTpoH. TekcToBbie naHHbIe. - HoBocubupck: HoBocubup-
CKHUH TOCYJapCTBEHHBIN TeXHUYECKHi yHIUBEpcuTeT, 2014. - 106 c. - Pexxum goctyma:
http://www.iprbookshop.ru/45203. - 35C «IPRbooks»

6.3.2. [lepeyeHb 10MOTHUTEIbHOM JUTEPATYPHI

1. Anyunn A.C. BctpanBaembie BBICOKOTIPOU3BOIUTEIBHBIE ITU(POBBIE CUCTEMBI
ynpasieHus. [Ipaktudeckuii Kypc pa3paboTKH U OTIAIKU MPOrpPaMMHOTO obecreye-
HUSl CUTHAJIBHBIX MHUKPOKOHTPOJUIEPOB TMS320Xx28XXX B MHTETPUPOBAHHOM CpEAe
Code Composer Studio [DnekTpoHHbIN pecypc]: yueoHoe nmocodue / Anyuun A.C.,
Ansamkun [I.U., dpo3noB A.B. — DiekTpoH. TEKCTOBbIE JaHHbIe. — M.: M3narensb-
CKHI JIOM MO, 2010.— 270 C— Pexum JOCTyTA:
http://www.iprbookshop.ru/33122 .— 9BC «IPRbooks»

2. Esctudeer, A. B. Mukpokontpomiepst AVR cemeiictB Classic ¢upmbl
"ATMEL" / A. B. EBctudees. - Mocksa: [lomska - XXI, 2002. - 285 ¢. St

3. Kmwxyk A. C. MUKpOKOHTpPOJUIEpPHI B CUCTEMAaX YIpaBJICHUs . yueOHOe mocodoue
1151 By30B / A. C. Kmxkyk.- benropoxa: M3parensctBo BI'TY, 2009. — 203 c.

4. Ky3ssmunoB A.YO. UnTtepdeiic RS232. CBs3b MeX1y KOMIBIOTEPOM U MUKPO-
KOHTpoiepoM [DnexTpoHHbIl pecypc] / Ky3pMunoB A.KO. — DneKTpoH. TEKCTOBbIE
nanaeie. — M.JIMK  IIpecc, 2008.— 320 c¢. — Pexum pocryna:
http://www.iprbookshop.ru/7668. — 3bC «IPRbooks»
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5. Marna FO.C. MukpoxkonTtposuiepsl cepuun 8051. IIpaktuueckuii moaxo [Imek-
TpoHHbIii pecypc] / Marga FO.C.— DnekTpoH. TekctoBbie nanubie. — M.:JIMK Ilpecc,

2008.— 228 c.— Pexum poctyma: http://www.iprbookshop.ru/7731. — DBC
«IPRbooks»
6. Makcwuna E.JI. DnekTponunka [ DneKTpoHHBINA pecypc]: yueOHoe mocobdue / Mak-

cuna E.JI. — DnexktpoH. TekcroBble JaHHble. — CapaTtoB: Hayunas kuura, 2012. —
159 ¢. — Pexum moctyma: http://www.iprbookshop.ru/6270. — 3BC «IPRbooks»

7. Hogsukos, 0. B. OcHoBbl 1H(ppoBOi cxeMOTeXHUKHU. ba3zoBble AneMeHTHI U
cxembl. MeToibl mpoexktupoBanus / FO. B. HoBukos. - Mocksa: Mup, 2001. - 379 c.
8. Cupken M.A. Meroaudeckoe mocodue K BBITOJHEHUIO J1TA0OPaTOPHO-TIPAKTHU-

YECKUX 3aHATHU 10 TUCHUIUINHE «DIEKTPOHUKay [DnextponHsiid pecype] / CupkeH
M.A., I'epacumoB A.C.— DneKTpOH. TEKCTOBbIE NaHHbIE.— M.: MoOCKOBCKas rocy-
JapCTBEHHAsl akajaeMusi BoAHoro Tpancmoprta, 2010.— 88 c.— Pexum gocryma:

http://www.iprbookshop.ru/47914. — 3bC «IPRbooks».
Q. VYappux Turne. [lomynpoBonnukoBas cxemorexHuka. Tom I. 12-e uzn. [Onek-

tpouHsii pecypc] / Viubpux Turie, Kpucrod IlleHk - DeKTpoH. TEKCTOBBIC TaHHBIE.
- M.: IMK TIlpecc, 2010. - 832 c. - Pexxum goctyna: http://www.iprbookshop.ru/7659.
- 9bC «IPRbooks»

10.  Vappux Tutne. [TomynpoBoanukoBas cxemorexuuka. Tom II. 12-e uza. [Dnex-
tpoHHbIH pecypc] / Yibpux Tutne, Kpucrod [lenk — DieKTpoH. TEKCTOBBIC TaHHBIE.
- M. MK TIIpecc, 2010. - 942 c¢. - Pexum  pmocryma:
http://www.iprbookshop.ru/7660. - 9bC «IPRbooks»

11.  Xopoui I1., Xwmn V. UckyccTBo cxeMoTeXHUKH B 3-X T.: tiep. ¢ anri. / I1. Xo-
poBwuil. - Mocksa: Mup, 1993. T. 3. - 1993.

12. [apamoB A.B. OCHOBBI MHKPOIPOIIECCOPHON TEXHUKH [DIEKTPOHHBIA pe-

cypc]: yueonoe nocobue / [llapanos A.B.— DieKTpoH. TEKCTOBBIEC JaHHbIE.— TOMCK:
ToMmckuii TOCYAapCTBEHHBIA YHUBEPCUTET CHCTEM YITPABICHUS M PaTHOICKTPOHUKH,
2008.— 240 c.— Pexwum pgocrtyma: http://www.iprbookshop.ru/13958. — SBC
«IPRbooks»

6.4. IlepeyeHb MHTEPHET-PECYPCOB

1. Ennnoe okHO mocTyma kK mHOOPMAIMOHHBIM pecypcaM. TeopeTnueckasi dJeK-
TpoTexHuka. http://window.edu.ru/catalog/resources?p _rubr=2.2.75.30.7
2. Enunoe okHO poctymna k nHGOpPMAIIMOHHBIM pecypcaM. DJieKTpoHuka. Paano-

TexHuKa. http://window.edu.ru/catalog/resources?p_rubr=2.2.75.26
3. http://www.elibrary.ru - Hayunas snekTpoHHast OMOIHoTEKA
4. http://www.gpntb.ru/ - TocynmapctBeHHass mmyOiauyHAsh HAayYHO-TEXHUYECKAsS

oubnmoreka Pocuu
5. http://elibrary. bmstu./ru — bu6imorexka MI'TY um. H.baymana
6. http://www.viniti.ru — Bcepoccuiickuii MHCTUTYT HAay4IHOH HH(pOpMAIuH 0
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texHnueckuM Haykam(BUHUTHN)

7. http://www.unilib.neva.ru/rus/ - ®yugamenTanbtas oudanoreka Cankr-Iletep-
OyprcKOro rocyIapCTBEHHOTO TOJIMTEXHUYECKOTO YHUBEPCUTETA

8. http://elibrary.eltech.ru — bu6nmoreka Cankt-IleTepOyprckoro rocyaapcTBeH-
HOTO DJIEKTPOTEXHUYECKOTO YHHBEPCUTETA

Q. http://www.ntb.bstu.ru u nepexo k cucreme NormaCsS - DiekTpoHHO-OHOIHO-
teunas cuctema bI'TY um B.I'.IllyxoBa
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7. YTBEPKJIEHUE PABOYEN ITIPOT'PAMMBI

Pabouas nporpamma yrepskaeHa Ha 20 / 20 y4eOHBIN o1
Bri6epute 31eMeHT..

[TpoToxon Ne 3acenanus kadeapsbl OT « » 20

3aBenyronuii kadenpoit JI. A. byiiyeB
MOATHICH oHo

JIMpeKTOp MHCTUTYTA A. B. benoycos

MOAIHUCH dUO



