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1. Mepe4yeHb NNaHUpyeMbIX pe3ynbTaToOB OOY4YeHUs NO AUCLUNIINHE, COOTHECEHHbIX C
nnaHupyeMbiMu pe3ynbTaTaMyu OCBOeHUA o6pa3oBaTeribHOM NporpaMmbI

Leab0 oOcCBOEHMs JMCHUILVIMHBI SBISETCA IOATOTOBKA OOy4aroIIMXCsl K  IPOEKT-
HO-KOHCTPYKTOPCKOMW J€ATEIBHOCTH 10 HanpaBiieHUIo MoAroToBku 13.04.02 DnexkTposHepreTrka U 3jek-
TPOTEXHUKA IOCPEIACTBOM OO€CledyeHusl 3TanoB (HOPMUPOBAHMS KOMIETEHLUH, IMPeIyCMOTPEHHBIX
®I'OC, B yacTu peICTaBICHHBIX HUXKE 3HAHUM, yMEHUN U HABBIKOB.

3agayamMu IMCUMIUVIMHBI SIBIISIETCS UM3Y4YE€HHE MOHATUHHOIO ammnapara AUCLMILIMHBI, OCHOBHBIX
TEOPETUYECKUX MOJ0KEHUH U METOAOB, NPUBUTHE HABBIKOB NPUMEHEHHsS] TEOPETUYECKUX 3HAHWMU I
pelIeHNs IPAKTUYECKUX 3ajau.

JluciurrHa HanpasiieHa Ha (JOPMHUPOBAHKE ClieTytomiel TpodecCHoHaTIbHON KOMITETCHIIHH:
[1K-6 «crocoOHOCTh POPMHUPOBATH TEXHUUECKUE 3a/1aHUs, pa3padaThIBaTh U UCIOIB30BATh CPEJICT-
Ba aBTOMATH3aLlUH [IPU IPOSKTUPOBAHNH U TEXHOJIOTMYECKOH MOATOTOBKE POU3BOICTBAY

B pe3ynbpTrare nuzydeHus: AUCHUILUIMHBI CTYICHT JIOJIKEH:
3HaTh:
® COBPEMEHHbBIEC NMPUHLHUIBI MUKPOIPOLIECCOPHOTO YIPABICHUS JABUTATEIIMHU M MHBIMHU 3JICK-
TPOMEXaHUYECKUMU ITPeoOpa3oBaTeIIMU YHEPTUH,
e CpeJcTBa MPOrPaMMHUPOBAHMS M OTJIAJKH TIPOTPAMMHOT0 00€CIICUCHHSI MUKPOITPOIIECCOPOB;
L] a.]IFOpI/ITMI)I ynpaBJIeHI/IFI OBUTATCIISIMA 1 Hp606pa30BaT€JI$IMI/I 3H€pFI/II/I;
YMmeThb:
® OCYUISCTBIATH  MPaBWIbHBIA  BBIOOpP  MPOrpaMMHBIX U amlapaTHbIX  CPENCTB
MUKPOKOHTPOJIJIEPOB TPHU Pa3zpabOTKe KOHTPOJUIEPOB YIPABICHHUS SJICKTPOMEXaHUUYECKUMU
npeoOpazoBaTeIIMA SHEPTHH;
® OCYHICCTBIISTH Pa3pabOTKy aJrOPUTMOB YIPABICHUS U MPOTPAMMHOIO OOECIIEYSHHUS] MHUKPO-
MPOIIECCOPHBIX YCTPONCTB YIIPABICHUS JBUTATEIISIMU U TIPEOOPA30BATEISIMU IHEPTUH;
Biaajgern:
(] HpaKTI/I‘IGCKI/IMI/I HaBbIKAMH HpOFp&MMHpOBaHI/Ifl KOHTpOJ’IJ’IepOB HpI/IMeHI/ITeJ'II)HO K 3aJa4yamM
ynpaBneHI/m 3JICKTpOHpI/IBOI[aMI/I, ABUTATCIISIMHA 1 Hp606p330BaT€J'I$IMI/I 3H€pFI/II/I.

2. MecTo gMcuunuHbI B CTPYKType o6pa3oBaTeribHOM NporpamMmmbl

JlucuuminHa OTHOCUTCSI K BapHaTUBHOM yacTH JucuuIuiiH 1o BeiOopy B1.B.JIB.2.1 crynenra
nukia b1 obpazoBarenbHOM MporpaMMsbl MOATOTOBKM MarucTpoB MO MaruCTEPCKUM MporpaMmam «JeK-
TPOIIPUBO/IBI M CUCTEMBI YIIPABJICHUSI SJIEKTPOIIPUBOJIOB)» HApPaBIeHUs «DIEKTPOIHEPTETUKA U AIIEKTPO-
TEXHHUKa».

B cooTBeTcTBUM ¢ y4eOHBIM IUIAHOM IO HAIPABIECHUIO «DJIEKTPOIHEPIETUKA U ANEKTPOTEXHUKA»
IUCUUIUTMHBL «MUKPOITpOIIECCOpHAsi TEXHUKA B JIEKTPOIPHUBOE» 0a3upyeTcst Ha CIEAYIOMIUX JUCIIHUI-
JIMHAX:

b1.b.3 KomnbroTepHsle, ceTeBble U MHPOPMALMOHHbBIE TEXHOIOTHH

b1.B.O/l.1  VYmpaBieHue 3JIEKTPONPUBOAOB U DJIEMEHTHl aBTOMATU3ALMHU TEXHOJIOTMUYECKUX
IIPOLIECCOB

B2.I1.1 [IpakTrka Mo MoJy4eHUI0 NTpOopecCHOHATBHBIX YMEHUN U OMBITA MPO(hEeCCUOHATLHON Jes-
TEJIBHOCTH

3HaHMsI, YMEHUS U HaBBIKHU, MOJIyYEHHBIE CTYJE€HTaMHU B IPOLECCE U3YyUEHUS AUCLMIUIMHBIL, SBIIS-
10TCs 0a301 ISl U3ydeHUs! CIEAYIOUUX TUCITUIIINH!

b1.B.O/Z1.2  CoBpemeHHbIE MPOOIEMbI U HA/ICKHOCTD AIEKTPOIIPUBOIOB
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3. O6bem gMcuMnNnHbI B 3a4e€THbIX eAMHULAaxX C yKa3aHMeM Konm4yecTBa akagaeMmnyecKkux
YyacoB, BbiferieHHbIX Ha KOHTaKTHYH paboTy oby4arowmxcsa ¢ npenopgasaTtenem (no
BMAaM y4eOHbIX 3aHATUN) U HA CaMOCTOATENbHYIO paboTy obyyarowmxcs

AynutopHasi padora

ukon: b1

YacTtp nukia: BapHaTUBHAs CemecTtp

No IUCIUTIIIMHEI 110 y4eOHOMY TIJIaHy: b1.B./IB.2.1

Yacos (Bcero) 1o yueOHOMY IUTaHY: 180 3 cemecTp

TpynoemkocTs B 3aueTHbIX eauanmax (3ET) | 5 3 cemecTp

Jlexuuu (3ET, yacoB) 1, 36 3 cemecTp

[Tpaktrueckue 3ausarus (3ET, yacoB) 1, 36 3 cemecTp

JlabopaTtopusbie pa6oTsl (3ET, yacoB)

O0BeM caMoCTOATENBHOM paboThI 2,72 3 cemectp

no yuebHomy miany (3ET, yacoB Bcero)

Ok3ameH (3ET, gacoB) 1, 36 3 cemecTp
CamocrosiTesibHas paboTa CTyIeHTOB

Bun pabor Tpynoémkocts, 3ET, uac

W3yueHnue maTepuanoB JeKuui (JIK) 0,5, 18

[ToaroToBka K MpakTUYECKUM 3aHATHSIM (T13) 0,5, 18

[ToaroToBKa K BHIMOIHEHHUIO U 3aAIIUTE JJA0OPATOPHOU PabOTHI (J1a0) -

Brimonaenue pacueTHo-rpaduueckoi padboTsl (pedepara) 20/36, 20

BrimonHeHne KypcoBoro mpoekrta (paboTh) -

CamocTosTeTbHOE H3YYCHUE JIOTIOTHUTENLHBIX MaTEPHUAIOB 16/36, 16

nucturiHbl (CPC)
IToaroroBka K TECTUPOBAHUIO -
[ToaroroBka k 3auery -
Bcero: 2,72
IToaroToBka K s5K3aMeHy 1,36
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Ha HUX KONMYecTBa akafaeMU4eCKUX U BUAOB Y4€OHbIX 3aHATUN

Ne
/o

Tembl JUCHUITIINHBI

Bcero
JacoB
Ha Te-

My

Buabl yueOHO 3aHATHIA, BKIIOYAs
CaMOCTOSTENIbHYIO pa0OTy CTYJICHTOB,
U TPYAOEMKOCTb (B yacax)

nk | mp | ma6 | CPC BT
UHTEPAKT.

2

3

4 S 6 Il 8

Pa3nea 1. BecrpoeHHble annapaTHble
cpeacTBa NPOLeCcCOPOB.

12

4 4 - 4 2

Tema 1. [IporpammupoBaHre BCTPOCHHBIX
anmapatHbix cpeactB PIC koHTpomiepos.
OTtnanounsie cpeactsa ICD2 u PICKIT2.

Tema 2. AnmapatHble cpeAcTBa KOHTPOJI-
nepoB. OnpeseneHne COOTHOLIEHUS ara-
paTHBIX U MPOrPaMMHBIX CPEJCTB B 3a/a-
yax yInpasjeHHs IpeoOpa3oBaTesiMu IHEp-
run. MHumanu3anys anmnapaTHbIX CPEACTB
KOHTPOJIEPOB.

Paznen 2. Mukponpoueccopubie nHpop-
MAIMOHHO U3MepHUTeIbHbIe CUCTEMbI
3JIEKTPOMEXaHM4YeCKHX Npeodpa3oBarte-
Jieid JHePruM M JIBUraTeJiei.

30

10 | 10 - 10 2

Tema 3. KoHnTposiepsl BBOAa-BHIBOIA JHIC-
KpeTHoU nHpopmanuu. BBox auckperHoit
nH(popMalUY B TapauIeTbHOM U TIOCTIE10-
BaTEJIbHOM BHAaX. BBIBOA IHCKpETHOU
nH(pOpMalUY B TapauIeTbHOM U TIOCTIE10-
BaTEeILHOM BUIAX.

15

Tema 4. KonTposepsl BBOJa-BbIBOJA
aHasioroBoit undopmanuu. Beoy ananoro-
BOil nH(popmarmu ¢ nomomibio AL u gac-
TOTHO-BPEMEHHOI'0 IIpeoOpazoBaHusi. Bri-
BOJ1 aHAJIOTOBOI MH(OPMAIMH C TTOMOIIBIO
IHAII 1 yacTOTHO-BpEMEHHOTO MPeodpa3o-
BaHUsA. KOHTpOJIIEphI 1aTYMKOB TOKA U Ha-
MPSDKEHUS.

15

Pa3nea 3. Konrposieps! ynpasieHust
ABUTaTECJsAMHU IOCTOAHHOI'O TOKA.

30

10 | 10 - 10 2

Tema S. Mertonb! ynpaBiieHUs IBUTraTEIsAMU
ITOCTOSIHHOTO TOKa. Mcnonp30BaHue unc-
JIEHHBIX METOJI0B B IIpOorpamMmax yIpasie-
Husi. Konrpomiep [T ]I-perynsitopa.

15

Tema 6. KonTpossieps! ynpaBieHus JBUTa-
TEJISIMU MOCTOSIHHOTO ToKa. KoHTposieps!
HEPEBEPCUBHBIX U PEBEPCUBHBIX AJIEKTPO-
MIPUBOJIOB. AMNIapaTHbIE CPEACTBA ClIeLra-
JIM3MPOBAHHBIX MTPOLIECCOPOB IS YIIpaBIIE-
HUS IBUTaTEISIMH.

15
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Pasznea 4. KonTpoJsuiepsl ynpaBJjieHust

10 IATOBBIMM IBUTATEJSIMHU H 3JIEKTPO- 12 4 4 - 4 2
NPHBOJAMH.
Tema 7. MeToapl KOMMyTaluu 0OMOTOK

11 /1. KonTposiepbl KOMMYyTaIiid 0OMOTOK 12 4 4 ) 4 5
I/T. KonTposuiep maroBoro 3jaeKTponpH-
BOJIA.
Paspnen 5. KonTpoJsieps! ynpasjieHus

12 JABHTATEJISAMH M 3JIEKTPONPUBOIAMH T1e- 24 8 8 - 8 2
PEeMEHHOr0 TOKA.

13 Tema 8. KoHTpoIIEphl 4aCTOTHOTO YIIPaB- 24 8 8 ) 8 2
JICHUS ACUHXPOHHBIMU JIBUTATEIISIMHU.

14 CamocTrosiTe/IbHOE U3y4eHHe 10TOJHU- 16 i i i 16 i
TeJbHBIX MAaTEPHAJIOB JUCIHILJIMHBI

15 Boinosinenune pacyeTHoO-rpaguyecKoi 20 i i ) 20 i
padoThI

BCero 1o BUAaM yUeOHbIX 3aHATHI
16 (180 yacoB BruI0O4as 36 yacoB Ha moaro- | 144 36 | 36 - 72 10
TOBKY K 9K3aMeHY)

Conep:xkaHue mo BujaaM y4eOHBIX 3aHATHH

Pa3nen 1. BerpoeHnble annapaTHble CpecTBA MPOLECCOPOB.

Jlekyus 1.

[IporpamMmMupoBanue BCTpoeHHBIX anmapaTHbIX cpeacTs PIC kontpomiepo. Otnagounsie cpeactsa ICD2 u PIC
KIT2.

Ilpakmuueckoe 3anamue 1.

[IporpaMMupoBaHue anmnapaTHBIX CPEICTB MPOLIECCOPOB.

Jlumepamypa:

OnexkrpoHHas 6ubnmoreka. [lanka «Jlureparypa K JeKUMOHHOMY Kypcy», Ianka « ApXUTEKTYpa U IPOrpaMMHUpPO-
Banue MID»

Jlexuus 2.

AnmapatHsie Cpe/iCTBa KOHTpOJUIepoB. OnpeiesieHne COOTHOIIEHHS allllapaTHBIX U MPOTPaMMHBIX CPEJICTB B 3a-
Jadax ynpasJeHUs IpeoOpa3oBaTessiMi SHepTruu. MHUInann3anus annapaTHelX CPeACTB KOHTPOJIEPOB.
Ilpakmuueckoe 3anamue 2. Crienuaau3upoOBaHHbBIC BCTPOCHHBIE allapaTHbIE CPEACTBA YIPABICHUS ABUIaTENs-
MHU.

Jumepamypa:

OnexkrpoHHas 6ubnmoreka. [lanka «Jlureparypa K JeKUMOHHOMY Kypcy», anka « ApXUTEKTypa U IIPOrpaMMHUPO-
Banue MID»

Paspes 2. MukponpouneccopHbie HH(POPMATMOHHO H3MEPHUTEIbHbIEC CHCTEMbI 3J1eKTPOMeXaHNYeCKHUX Tpe-
o0pa3oBaTeJieil SJHepIruu U IBUTaTeeii.

Jexyusa 3.

Konrtpomnneps! BBoza nHGopManuu oT aHanorosix AarunkoB OMC. BBoa nHpopManum oT JaTIYNKOB HAMIPSHKEHHUS.
MeTobl ralbBaHMYECKOTO Pa3/IesIeHHs aHAJIOTOBBIX CUTHAJIOB CHIIOBHIX 1enel u ueneit OMC. Berog undopmannu
OT JaTYMKOB TOKa. KOHTpoiepbl BBO/JAa CHUTHAJIOB TOKOBBIX IIYHTOB, TPaHC(OPMATOpPOB TOKA, AATYMKOB TOKa
KOMIIEHCAIlMOHHOT'O THIIA.

Ilpakmuueckoe 3anamue 3. KOHTpOIIephl AaTYNKOB TOKA U HANIPSKEHUS.

Jlumepamypa:

OnektponHas OulOimoreka. Ilamka «Jluteparypa K JEKIIMOHHOMY Kypcy», mnanka «HadopManmonHo-
M3MEPHUTEIBHBIE MUKPOIIPOLIECCOPHBIE cUCTEMBI B DI I».

Camocmoamensnas paboma:

OsnakomMuTes ¢ apxutekTypoii moptoB PIC mporieccopo. M3yunTs yrpapineHre MHOTOQYHKIIMOHAILHOCTBIO TIOP-
TOB. M3yunts apxurektypy nepudepuiinoro ALII, ero ¢pyHKunoHMpOBaHWE U MPOrpaMMUPOBAaHHE PEKUMOB. O3-

5
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HAaKOMHUTCS ¢ mocTpoeHueM pasnnunoro tuma [IAIT u AIIII, BeimonHenHbix Ha 0a3e PIC konTposepoB. O3HaKo-
MUTCS C COBPEMEHHBIMHU JaTYMKAaMK TOKAa ¥ METOJAMU UX MOAKIIFOUEHHs K HHTep(ercaM KOHTPOJIEPOB.
Jexyus 4.

Kontpomnnepsr 06paboTku CUrHAIOB TaxoreHepaTopoB. KoHTposuiepsl BBOJa CUTHAJIOB TaXOT€HEPATOPOB MOCTOSH-
Horo Toka. KoHtpomneps! BBoaa nHGOpMaLuy OT aCHHXPOHHBIX TaXOreHepaTopoB. BpeMeHHbIe U IPOCTPAHCTBEH-
HBIE TEXHOJIOTHHM 0O0paOOTKH CHUTHAJIOB aCHHXPOHHBIX TaxoreHepaTopoB. KoHTpomepsl 00pabOTKH CHTHAIOB WM-
MYJbCHBIX TaXOT€HEPATOPOB.

Ilpakmuueckoe 3anamue No 4

Uzyuenne momynss CCP/PWM mnporneccopa PIC16F917. Crenmanu3upoBaHHbIe cpeicTBa 00paObOTKH IU(PPOBBIX U
AHaJIOTOBBIX CUTHAJIOB TaTYMKOB.
Jlumepamypa:

OnextpoHHast Oubnumoreka. Ilamka «Jlureparypa Kk JNeKIMOHHOMY Kypcy», mnamnka «WubopmaimonHo-
HU3MEpPUTENBHBIE MUKPOIIPOLIECCOPHBIE CHCTEMBI B DI D».

Camocmosamenvnasn paboma:

O3HaKOMUTCS ¢ KOHCTPYKIMSAMH TaXOI'€HEPAaTOPOB M UX BBIXOIHBIMU CUTHaTaMu. O3HAaKOMHTCS C METOAaMuU o0pa-
OOTKH CUTHAJIOB UMITYJIbCHBIX TaXOT€HEPaTopoB U ux npuMmeHeHueM B [10 nporeccopos.
Jexyusa 5.

Kontponneprsr 00pabOTKM CHrHAJIOB AATYUKOB IEpeMeIleHui. THIlbl JaT4MKOB MEpeMELICHUI U UX BBIXOJHBIC
curHaibl. KoHTposuepsr 00paboTku CUTHANOB Bpamatonmxcs Tpanchopmaropos (BT), padoratonmx B aMImmuTy 1-
HOM pPEXHME.

Ilpakmuueckoe 3anamue Ne 5

N3yuenne Mukpornporeccoproro komiuiekta Mechatronics. Konrtposiepbl 00pabOTKH CHUTHANOB JaTYHUKOB TOKA,
HaIPsDKEHUA.

Jlumepamypa:

OnextpoHHast Oubnuoreka. Ilamka «Jlureparypa K JeKIIMOHHOMY Kypcy», mnamka «HHbopmaimonHo-
HU3MEPUTENBHBIE MUKPOIPOLIECCOPHBIE ccTeMbI B DI D».

Camocmosamenvnasn paboma:

O3HakoMJICHHE C MpOeKTaMHu 00pabOTKM CUTHAJIOB ACMHXPOHHBIX TaxoreHepatopoB u BT, n3noxeHHbIMH B MH-
TepHeT pecypce Www.microchip.com pasaen All aplicashin, motors.
Jlexuus 6.

Konrpomnnepsr 06padotku curnanoB BT, paboTaronux B ¢a3zoBoM pexxume. VIMITyIbCHBIE TaTYUKU EpEeMEIICHUSI.
Jatuuku abcomoTHOTO TiepeMerienns (a0ComoTHBIE 3HKOephl). KoHTpomiepsl 00paboTKH CHTHAIOB aOCOIIOT-
HBIX SHKOJICPOB (BPEMEHHBIE ¥ IPOCTPAHCTBEHHbBIE METO/IbI 00PaOOTKH CUTHAJIOB).

Ilpakmuueckoe 3anamue Ne 6

N3yuenne mukpompoueccopHoro komiuiekra Mechatronics. Kontpomepsl 00pab0oTKH CHIHAIOB BPAIIAOLIMXCS
TpaHc(hOpMaTOPOB, pabOTAIOLINX B aMIUIUTYAHOM PEKUME.

Jlumepamypa:

OnektpoHHas OubOnmoreka. Ilamka «Jluteparypa K JEeKIMOHHOMY Kypcy», mnanka «MHpopManmonHo-
NU3MEPUTENBHBIE MUKPOIPOLIECCOPHBIE cCcTeMBI B D1 ».

Camocmosamenvnasn paboma:

O3HaKOMUTCS ¢ KOHCTPYKIHUSIMH a0COJIFOTHBIX W UMITYJIBCHBIX 3HKO/EpoB. O3HaKOMIJIEHHE C MPOEKTaMH 00paboT-
KU CUTHAJIOB DHKOJICPOB, 3JI0)KEHHBIMHU B HHTEPHET pecypce Www.microchip.com paszen All aplicashin, motors.
Jlexuus 7.

KonTponnepsr 06paboTkn CUTHAIOB UMIYJIBCHBIX 3HKOIEPOB (BPEMEHHBIE W MPOCTPAHCTBEHHBIE METOIBI 00pa-
00TKHM curHanoB). KoHTpossiepsl KOMIIEKCHBIX JATYMKOB MEPEMEIeHHs, CKOPOCTH U yckopeHus cieasumx I,
peann30BaHHBIX Ha 0a3e SHKOJEPOB.

Ilpakmuueckoe 3anamue Ne 7

Kontposepsr 00pabOTKH CUTHAIOB SHKOJIEPOB.
Jumepamypa:

OnektponHas OubOimoreka. Ilamka «Jlureparypa K JIEKIMOHHOMY Kypcy», mnanka «MHpopManmonHo-
M3MEPHUTEITbHBIE MUKPOITPOIIECCOPHBIE crucTeMbl B D1 1».

Camocmosamenvnasn paboma:

O3HaKOMUTCS C IPOrPaMMHO-ANINAPATHBIMU METOAaMH 00Pa0OTKM CUTHAJIOB HKOAEPOB. O3HAKOMUTCA C METO/1a-
MU OTIpe/IeICHUs] CKOPOCTH M YCKOPEHUS C IOMOIIBIO SHKOJIEPOB.

Paspesn 3. KonTpoJsuieps! ynpasJjieHHsl IBHTATeJISIMU OCTOSTHHOIO TOKA.

6
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Jlexuus 8.

KonTpomnepsr perymsitopoB JI1. Korrpomrep 11/ perymstopa. [Iporpammuas peammzamms [IN]] perymsaropa c
3aJlaHUEM MHTEpBala MHTEIPUPOBAHUS BPEMEHEM BBINOIHEHMS nporpamMmMbl. I[Iporpammuas peanusarus 1A/ pe-
TYJSTOpa ¢ 33JJaHMEM MHTEpBala MHTETPUPOBAHNS CUCTEMHBIM NIPEPHIBAHUEM.

Ilpaxmuueckoe 3ansamue Ne 8

N3ydenre mwukpomnpoiieccopaoro komiuiekta Mechatronics. Konrposutepsl 00pabOTKH CHUTHAIOB HMITYJIbCHBIX
JaTYNKOB TIEpEMEILICHUS.
Jumepamypa:

OnexTtpoHHast 6ubmmoreka. [lanka «Jluteparypa K TeKIHOHHOMY KypCy», nanka « KoHTposeps! 3eKTpoIprBOA0B
MTOCTOSTHHOT'O TOKa».
Jekuyusn 9.

KonTponnepsr ynpasnenust [BUTaTeIsiMi MOCTOSSHHOTO Toka. KoHTpomep HepeBepcuBHOTO oxHodazHoro JII mo
cucreme TII-JI. Kontpomep peBepcuBaoro tpexdasnoro D11 no cucreme TII-/1.

Ilpakmuueckoe 3anamue Ne 9

N3yduenue mukpornpoiieccoproro komruiekra Mechatronics. Kourpostep ITUI-peryasitopa.
Jumepamypa:

OnekrponHas oubnmoreka. [lanka «JIuteparypa K JIeKIHOHHOMY Kypcy», nanka « KOHTpoJuephl 31eKTponpruBOI0B
MTOCTOSTHHOT'O TOKA.
Jlexkuyusn 10.

Kontponnep nepesepcusnoro 311 no cucreme HINII-/]. Kontpomnnep pesepcusnoro II1 o cucteme LINII-/I.
Ilpakmuueckoe 3anamue Ne 10

N3ydvenrne Mukpomnpoieccoproro komruiekta Mechatronics. Kontposuiep HepeBEpCHBHOTO H PEBEPCHUBHOTO DJICK-
TPOIIPUBO/IA TOCTOSHHOTO TOKa.
Jlumepamypa:

OnexTpoHHast 6ubmmoreka. [lanka «JIuteparypa K TeKIIHOHHOMY KypCy», namnka « KoHTposepsl AIeKTpOITpUBOI0B
MTOCTOSTHHOT'O TOKA).

Camocmosamenvnasn paboma:

O3HaKOMUTCSI C OCHOBHBIMH CXEMOTEXHUYECKIMH PEIICHUSIMH Pe0o0pa30BaTeNbHBIX yCTpOUCTB ynpasnenus IIIT
Y METOJIaMU yTIPABJICHUS CUJIOBBIMH dMleMeHTaMu. O3HaKOMUTCS C IPUMEPaMH KOHTPOJUIEPOB YIIPABICHUS JIBUTa-
TEJISIMH TIOCTOSIHHOT'O TOKa, PE/ICTABJICHHBIMU Ha caiite MiCrochip.com u Ha caiitax Ipyrux KOMITaHHH.
Jlexuyusa 11.

KonTpomneps ymnpasnenus: BeHTHIbHbIME aBuratensmu (BJl). Meroabr kommyrarum oomorok B/l Kontposmep
ynpaneHust MajgoMoInHeIM B/] 6e3 ¢popmupoBanus rapMOHNYECKUX HAPSKEHHIH 0OMOTOK JIBUTATEIS.
Ilpakmuueckoe 3anamue No 11

N3ydenre Mukpompoieccoproro kommiekrta Mechatronics. Kortposuiep MO3UIIMOHHOTO 3JIEKTPOIIPUBOA TOCTO-
STHHOTO TOKa.
Jlumepamypa:

OnektponHas Oubnmoreka. [lamka «JluTeparypa kK JEKIHOHHOMY KypCy», nanka «BeHTWIBHBIH W BEHTHJIHHO-
WHAYKTOPHBIA AJIEKTPOTIPUBOIY.

Camocmosamenvnasn paboma:

OznakomuTcs ¢ KoHCTpyKImsamMu BJl. O3HaKOMUTCSI C METOJaMU OIIPEAEIICHUsT YTII0BOro MoyoxkeHus: poropa B/,
O3HaKOMUTCA ¢ MeToaMi KoMMyTauuu oOMoTok B/l. O3HaKOMHUTCS CO CXeMOTEXHHUKOM CHIIOBBIX Mpeodpa3oBaTe-
neit muranus oomoTok BJl. O3HakoMuTCs ¢ mpuMepamMH KOHTpOJUIEpoB ympasieHus BJl, mpencraBieHHBIMH Ha
caiite microchip.com u Ha caiiTax APyrux KOMIaHHIA.
Jexkyus 12.

Konrtpomneps! ynpasnenus BeHTWIbHO-UHAYKTOpHBIMU ABuraressiMu (BML). MeTtonsl ynpaBieHus TOKOM 00MO-
tok BUJI. KonTtposmnep ynpasnenus BUJL.

Ilpaxmuueckoe 3ansamue Ne 12

H3ydenune mukpornporeccopHoro komruiekta Mechatronics. Konrpoiutep koMmmyTanuyu oOMOTOK IIArOBOTO JIBHTA-
TEJIsI C ANEKTPUIECKUM APOOICHUEM IIIara.

Jlumepamypa:

OnektponHas Oubnmoteka. [lanka «JluTeparypa K JEKIHOHHOMY Kypcy», Manka «BeHTWIBHBIH W BEHTHJIHHO-
WHAYKTOPHBIM 2JIEKTPOIPUBOI».

Camocmoamensnas paboma:

OsznakomuTtcs ¢ KoHCTpykmusmu BUJI. O3HakoMHTCS ¢ METOAaMHU OMPEISICHHs YIJIOBOTO ITOJIOXKEHHUS POTOpa
BU/I. O3nakomuTcs ¢ MeTogamMu kommyTaruu ooMotok BIJI. O3HaKOMUTCS CO CXEMOTEXHUKOW CIJIOBBIX TPe00-
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pasoBateineii nmutanus ooMoTtok BU/I. O3HakoMHUTCS ¢ IpUMEpaMu KOHTPOJUICPOB yhpasienus BUJI, npencras-
JICHHBIMH Ha caiiTe MICrochip.com u Ha caiftax Ipyrux KOMITaHH.

Paznen 4. Kourpoaiepsl ynpaB/jieHUs: IIArOBLIMY JIBUTATEIIMH U 3J1€KTPONPUBOIAMMU.

Jexyua 13.

KonTpomneps! ympapieHus MIaroBpIMHU ABUTATENSIMA. MeTOAbI KOMMYTAIIH OOMOTOK IraroBbeix nBurareineit (L)
C aKTHBHBIM poTopoM 1 uHAYyKTOpHBIX LJ[. KonTpomieps! nomarosoit kommytauuu oomoTtok LI, Kontpomnepst
koMMmyTaruu oomotok ]I ¢ anexTpuyeckum apoGienneM mara. PerynmupoBanue Toka oomotok 11/, Kontpomme-
PBI BHYTPHUIIIATOBOTO YITpaBiieHUs TOKOM oomoTok LII/T.

Ilpakmuueckoe 3anamue Ne 13

W3ydenne mukpomnpoueccopHoro komruiekta Mechatronics. M3y4denue airopuTMOB KOMMYTAIlM¥d OOMOTOK IIIaro-
BBIX JIBUTraTENIEH.

Jlumepamypa:

OnektpoHHas 6ubnmoteka. [lamka «JIutepatypa K JIEKIMOHHOMY Kypcy», manka « MUKpOIPOIecCOophl B IIATOBBIX
3IEKTPONPUBOAAX.

Camocmoamenvnasn paboma:

Osznakomutcs ¢ koHCTpykimsiMu LI/, O3HakoMiieHHEe ¢ TMpOEeKTaMH YIpPaBICHUs IIaroBbIMHU JBUTaTENsIMHU, U3JI0-
’KEHHBIMH B HHTEPHET pecypce Www.microchip.com pasaen All aplicashin, motors.

Jlexyusa 14.

VYnpaBneHue TOKOM OOMOTOK HIArOBOTO JBHTaTelsl B 3aBHCUMOCTH OT pekuMa paboThl (pasroH, TOPMOXKEHHE,
JBIDKEHHE C TIOCTOSTHHOM 4acTOTOM KOMMYyTaluu 0OMOTOK). [IprmMep: KOHTpoiep yrpaBieH s IIarOBbIM JBUTaTe-
JIeM.

Ilpaxmuueckoe 3anamue Ne 14

N3yuenne MuKporporeccopHoro komiiekra Mechatronics. Konrponep ynpaBieHHs MIArOBBIM 3JIEKTPOIPHBO-
JIOM.

Jumepamypa:

OnektpoHHas 6ubnmoteka. [lanmka «JIuteparypa K JIEKIHOHHOMY Kypcy», Manka «MUKpOIpOLeccophl B IAaroBbIX
3IEKTPONPUBOAAXY.

Camocmoamenvnaa paboma:

O3HakoMuTCs ¢ MeToJlaMu KoMMyTaru ooMoTok LI u sHepreTHyecknuMu mpeoOpa3oBaHUSIMU MPH BBITIOTHEHUH
nrara ABUrarteiieM. O3HaKOMHUTCH C AJIropuTMaM KOMMYyTallun 06MOTOK IHI[ B 3aBUCUMOCTU OT KOHCTPYKTHBHOT'O
ucnionHeHust /. O3HAaKOMHUTCS C OCHOBHBIMH CXEMOTEXHHUYECKUMH PEIIEHUSIME KOMMYyTaTopoB oomotok 111/
N3yunts anroputMmsbl snekTpudeckoro apodbneHus mara LJ] B 3aBUCHMOCTH OT KOHCTPYKTHBHBIX OCOOEHHOCTEMH
npurareneit. O3HaAKOMHTCSI ¢ PUMEpaMu KOHTpoJuiepoB yrpasnenus L], mpeacraBieHHbIME Ha caiiTe MICro-
chip.com u Ha caiiTax Ipyrux KOMIIAHUH.

Paznen 5. Kourpoasiepsl ynpap/jieHusi ABUTATEISIMU H JIEKTPONPUBOAAMHU MEPEMEHHOI0 TOKA.

Jexkuyusn 15.

KonTponneps! yacToTHOTO ynpaBieHHns acMHXpOHHBIMHU ABurateisiMu (AJ]). MeTtoasl cCOBMECTHOTO yIpaBiIeHHS
yacroroi u HampsokenneM ooMoTok AJl. Kontpomnep ynpasnenust manomomueM AJl 6e3 ¢popmupoBanus rapmo-
HUYECKUX HaNpsLKEHUH OOMOTOK JABUTATEIS.

Ilpaxmuueckoe 3anamue Ne 15

N3ydenre mukpomnpoiieccoproro komiuiekra Mechatronics. Koutpomiep aByx($a3HOro acCMHXPOHHOTO 3JIEKTPO-
MPUBOJIA.

Jumepamypa:

OnextponHas 6mbimoreka. [lamka «JIureparypa K JIEKIMOHHOMY Kypcy», manka «KoHTposepsl acCHHXPOHHOTO
Ol».

Jlexuyusa 16.

Kontpomnep ynpasienus MomabiM A/l ¢ hopMHpOBaHHEM TaPMOHHYECKUX HANPSHKEHUH 0OMOTOK JIBUTATEIS.
Ilpaxmuueckoe 3ansamue Ne 16

H3ydenne mukponpoueccopHoro komriekta Mechatronics. Konrpoitep Tpex¢a3sHOro acCHHXpOHHOTO 3JIEKTPO-
MPUBOJIA.

Jlumepamypa:

OnektponHas Oubnuoreka. [lamka «JluTeparypa K JIGKIMOHHOMY Kypcy», mamnka «KoHTpoiepsl aCHHXPOHHOTO
O1».
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Camocmosamenvnasn paboma:

O3HaKOMUTCS C METOJIaMH YIIPABJICHHAA YaCTOTON W HaIpsbKeHHeM 0OMOTOK A/l B 3aBHCHMOCTH OT BH/Ia MEXaHU-
YECKOW XapaKTEPUCTUKU HArpy3ku. O3HAKOMUTCS CO CXEMOTEXHUKOM CHUIIOBBIX MPeoOpa3oBaTelicii, NCIOIb3yeMbIX
it ynpaeieHus AJl. O3HaKOMUTCSI ¢ MpUMEpaM¥ KOHTPOJUIEPOB yrpasicHus AJl, mpeacTaBlieHHBIMU Ha caiiTe
microchip.com u Ha caiitax Ipyrux KOMITaHH.

Jexkyun 17.

KonTposnep ynpasieHus: Bo30yxaeHrueM CHHXpOHHBIX japurateneii (CI), obecrnieunBaronmnii KOMIICHCAIMIO Peak-
THBHOM MOIITHOCTH yYacTKa CETH.

Ilpakmuueckoe 3anamue Nol7

OnektponHast oubiroreka. [lanmka «Jlureparypa K JIEKIIMOHHOMY Kypcy», mnamnka «KOHTpoJuiepbl aCHHXPOHHOTO
OIy.

Camocmosamenvnasn paboma:

OsznakomuTcs ¢ pexumamu padbotel C/I U 3HEPreTHYECKUMHU TTOKa3aTeIsIMA B 3aBUCUMOCTH OT CTEIICHH BO30YkKJIe-
Hus CJ/l. Os3nakomwurcs ¢ mporpammubiMu Metogamu [IM]] perynupoBanus. O3HaKOMHTCS C aCTaTUYCCKUMH
CTPYKTYpPaMH CHCTEM aBTOMATHYECKOTO PETyIHPOBAHUSI.

[IpakTHyeckue 3aHATHS MPOBOAUTCSA B AUCIUIEHHOM KJIacce, OCHAILEHHOM IIPOrpaMMHBIM o0ecreye-
HUEM CHCTEM pa3pabOTKU KOHTPOJUIEPOB M y4EOHBIM KOMIUIEKTOM I10 M3YyYEHHUIO IMPOrpPaMMHUPOBAHUS
JJIEKTPOMEXAHUYECKUX CUCTEM.

IIpumepHasi TeMaTHKA pacyeTHO-TpaduyecKux pador

1. Pazpabortare mporpammuoe obecrieuenue [11][-perynsaropa ¢ mporpaMMHON peanu3anueii HHTepBa-
J1a UHTETPHUPOBAHHUSL.

2. Paszpabotarp nporpammuoe obecrnieuenue [11]J[-perymsaropa ¢ peaim3anueid HHTEpBajia HHTETPUPO-
BaHHS CHCTEMHBIM IIPEPhIBAHHEM.

3. Co3nmath cxeMy KOHTpoJuiepa Ha 0a3ze Jr00oro mukporpoieccopa ¢pupmbl Microchip u Tumosoro
IpaiiBepa MaJIOMOIIHOTO JIBHUTATeNsl TOCTOSHHOTO TOKa. Pazpaborare mporpamMMHoe obecrieueHue
KOHTpOJUIEpa, OCYLIECTBIIsAoIIee KHOMKOW SW2 BKIIIOUEHUE IBUTATEINS B PEXKUM «BIEpeI», KHOMKOM
SW3 — «nazany, kaonkoit SW4 — «cromy, a peryaTupoBaHHE YacTOTHI BPAlICHUS — ITOTCHIIMOMET-
pom. Peannszosate LIIMIM nporpaMMHBIM ITyTEM.

4. Co3nmath cxeMy KOHTposuiepa Ha Oase yroboro Mukporporeccopa ¢upmer Microchip u tumosoro
JpaiiBepa MaJIOMOIIHOTO JIBUTaTeNsl MOCTOSHHOrO Toka. Pa3zpaboTare mporpamMMHoe obecrieueHue
KOHTpOJUIEPa, OCYIIECTBIIsIOIIee KHOMKOW SW?2 BKITFOUEHHUE IBUTATEINS B PEKUM «BIIEPEI», KHOMKOM
SW3 — «na3zan», kHonkoit SW4 — «cTon», a perylnupoBaHue YacTOTHI BPALIEHUSI — MOTEHIIUOMETPOM
POT]1. PeammzoBats ILIMM c momompsto momynst CCP1.

5. Coszmath cxeMy KOHTpoiuiepa Ha 0ase J0O00oro Mukpormpoieccopa ¢pupmbr Microchip u Tunosoro
IpaiiBepa MaJIOMOIIHOTO JIBUTATeNsl TIOCTOSHHOTO TOKa. Pazpaborars mporpamMMHoe obecrieueHue
KOHTpOJUIEpa 3JEKTPONPUBOJIA MOCTOSIHHOTO TOKA cO cTa0MiIM3anueil 4acToThl BpalleHUs, OCYyIIeCT-
BIsIfOIIee KHOMKOW SW?2 BKIIOUEHHWE ABHTATENsl B PEXHM «BIepen», kHonkoid SW3 — «Hazamy,
kHonKoi SW4 — «cTomy, a peryJIMpoBaHue YacTOThl BpaleHus — noteHunomerpom POT1. Peanuzo-
BaTh KOHTPOJIJIEP MPOTPAMMHBIM ITYTEM.

6. Co3nmath cxeMy KOHTpoJulepa Ha 0asze Jr00oro mukporporeccopa ¢pupmel Microchip u Tumosoro
IpaiiBepa MaJIOMOIIHOTO JIBUTATeNsl TIOCTOSHHOTO TOKa. Pazpaborars mporpamMMHoe obOecrieueHue
KOHTpOJUIEpa 3JEKTPONPUBOJIA TOCTOSIHHOTO TOKA CO CTa0MiIM3anueil 4acToThl BpalIeHUs, OCYIIeCT-
BIsIfOIIee KHOMKOW SW?2 BKIIOUEHHWE ABHTATENsl B PEXHM «BIepen», KHomkoi SW3 — «mazany,
kHonKoi SW4 — «cTomy, a peryJIMpoBaHue YacTOThl BpaleHus — noteHunomerpom POT1. Peanuzo-
BaTh KOHTPOJUIEP MPOTPAMMHO-AIIAPATHBIM ITyTEM, HCIIOJIb3Ysl BHYTPEHHHUE alliapaTHbIe CPEeICTBa
nporeccopa.

7. Co3nmath cxeMy KOHTpoJuiepa Ha 0a3ze jro0oro mukporpoieccopa ¢pupmel Microchip u Tumosoro
JpaiiBepa IaroBoro Jasuratelns. PazpaboraTh nmporpaMmHoe obecrieueHue KOHTpOoJIIepa, OCYIecTB-
nsronee KHomko SW2 momraropyro koMMmyTtanuio ooMotok L] B HampaBieHUH «BIEpe/T», KHOITKOH
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10.

11.

12.

SW3 — «uazany, kHonkoit SW4 — «ctomn», a peryimpoBaHie TOKa OOMOTOK — TOTEHIIMOMETPOM.
PeanuzoBath perynupoBanue Toka B oomoTtkax L] ¢ momompro HIMM nporpaMMHBIM ITyTEM.
Co3narh cxeMy KOHTpoJuiepa Ha 0asze J000ro mukpornpoieccopa pupmsr Microchip u TunoBoro
npaiiBepa maroBoro asurarens. Pazpaborars mporpaMMHoe obecrieueHue KOHTPOJUIEpa, OCYIIECTB-
nsttomiee KHonkoi SW2 nomaroByto kommyTanuio ooMoTok L] B HanpaBieHnu «BIEpe», KHOMKOM
SW3 — «nmazany, kHonkoii SW4 — «crTomy, a peryaupoBaHHE TOKa OOMOTOK — ITOTEHIIMOMETPOM.
PeanuzoBats perynuposanue Toka B ooMoTkax LI/ ¢ momomsto IIIMM, ucnons3ys moxnyns CCP.
Co3naTh cxeMy KOHTpoJulepa Ha 0asze jroboro mukporpoieccopa ¢upmbl Microchip u Tumosoro
IpaiiBepa ImaroBoro ABurarelns. PazpaboraTs mporpaMmHoe obecrieueHue KOHTPOJIIepa, OCYIIecTB-
nsirolee kKHonKoi SW2 napHyto nomaroByro kommyranuio oomotok 1] B HanpaBineHun «Boepeny,
kHonkoi SW3 — «uazany, kHonkoir SW4 — «cromy, a perynupoBaHie Toka 0OMOTOK — TIOTEHIHO-
MeTpoMm. PeanusoBarh perynmupoBanue Toka B oomoTtkax 1]l ¢ momornisto HIMM nporpaMMHBIM 1Ty-
TEM.

Co3nmaTh cxeMy KOHTpoJulepa Ha 0asze jr000ro mukporpoieccopa ¢upmbl Microchip u Tumosoro
IpaiiBepa IaroBoro ABuratelns. PazpaboraTh mporpaMMmHOe obecriedeHrue KOHTPOJIepa, OCYIIecTB-
nsrolee KHonKoi SW2 nmapHyto nomaroByro kommyranuto oomotok 1L/ B HanmpaBieHuu «Brepeay,
kHonkor SW3 — «Hazany, kHomnkoir SW4 — «cTomy, a peryimpoBaHie TOka 0OMOTOK — TIOTEHIIHO-
metpoMm POTI1. PeanusoBare perynupoBanue Toka B oOMoTkax LI/ ¢ momomsto UM, ucnonb3ys
monyib CCP.

Co3nmaTh cxeMy KOHTpoJulepa Ha 0asze jr000ro mukporpoieccopa ¢upmbl Microchip u Tumosoro
IpaiiBepa IaroBoro ABurarelns. PazpaboraTh mporpaMMmHOe oOecredeHrue KOHTPOJUIEpa, OCYIIeCTB-
nstolee KHONMKOM SW2 koMMmyTaruio 0OMOTOK € 3JEKTPHUECKUM JAPOOJICHHEM Ilara 3a CYeT OJIH-
HOYHOTO M IMapHOTo BKItoYeHus oomoTok I11J] B HampaBnenun «Brepeny», kaonkoin SW3 — «Hazany,
kHonkoi SW4 — «ctomy, a peryinupoBaHue Toka 0OMOTOK — moTeHiroMerpoM POT1. PeanusoBats
perynupoBanue Toka B oOMoTtkax LI/ ¢ momomursto LIIMUM, ucnons3ys moayns CCP.

Coznate cxeMy KOHTpoluiepa Ha 0ase r00oro mukpomnpoieccopa ¢Gupmer Microchip u TrmoBoro
IpaiiBepa IaroBoro aBuratelns. PazpaboraTh mporpaMMmHOe oOecrieueHue KOHTPOJIepa, OCYIIeCcTB-
nstoniee KHonkoi SW2 koMMyTaiuio 0OMOTOK C 3J€KTPUYECKUM ApOOJICHHEM I1ara 3a cueT KBajpa-
TYpPHOTO PETYJIMPOBAHUS TOKOB B MapHBIX oOMoTKax IIJ] B HanpaBieHnu «Briepeny, kHonkoi SW3 —
«Ha3aay, kHonkoit SW4 — «ctony, a peryinupoBaHue Toka 00MoTok — noteHunomerpamu POT1 uu
POT2. PeanuszoBath perynupoBanue Toka B oomoTtkax IIJ[ ¢ momompro WM, ucnons3ys Moaynu
CCP1 u CCP2.

B otuere Ha pacquHo-rpa(queCKy}o pa60Ty MNPEACTABIACTCA IMPUHIUIIHAIIbHAA CXEMa KOHTPOJI-

JIepa, JUCTUHT NPOrpaMMBbl, U IIPOBEPACTCA pa6OTOCHOCO6HOCTL nporpamMmsbl B COOTBETCTBUHU C 3aJIlaHU-

M.

®opMBbI TEKyIEro KOHTPOJIS

Jlnst TeKyIIero KOHTPOJIS YCIIEBAaEMOCTH CTYJEHTOB UCIIOJIb3YeTCs MPOBEEHNE KOHTPOJIBHBIX pa-

00T, KOHTPOJIb X0/Ia BBITOJIHEHUS pacueTHO-TpaprUecKyto paboThI.

CamocToaTe/IbHAA pa60Ta CTyAEHTa

CamocrosTenbHas pa60Ta CTYACHTOB COCTOHUT B IMOATOTOBKE K MPAKTUYCCKUM 3aHATHUAM, BBIIIOJI-

HCHHIO pacquHo-rpa(quecxoﬁ pa60TLI, a TaKKC B IMOATOTOBKEC K OK3aMCHY IIO KypCy.

O0beM caMOCTOATENbHON paboThl, TEMAaTHKA, CBSI3b TEMATHKHU C U3y4aeMOW TUCIUIUIMHON, a Tak-

KE JIUTCparypa i CaMOCTOSTEIbHOM pa6OTLI H3JI0KCHBI B MCTOANYCCKUX YKA3aHUSAX.
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ATTeCTa].lI/Iﬂ o AMCHMIIJIMHE: IK3aMEH
HSyLIeHI/IC JUCHUINIIMHBI 3aKaHYMNBAaCTCs 9K3aMCHOM. OK3aMeH MMpOBOAUTCA B COOTBECTCTBUU C Ilo-

JIO’)KEHUEM O 3a4eTHOM M sK3amMeHaunoHHOW ceccusax B HUY MOW u HMHCTPYKTUBHBIM NHCHMOM OT
14.05.2012 r. Ne 21-23.

5. lNepeyeHb y4yeOHO-meTOAMYECKOro obecneyvyeHMs AN CaMOCTOATENbHOM paboTbl
obyyarwmxcs no AMcumnnmHe

Jnst obecriedeHust CaMOCTOSTENIbHOU pabOThI pa3paboTaHBbI:
METOIMYECKHE yKa3aHUs MO0 CaMOCTOSATENIBLHOIM padoTe NP MOJArOTOBKE K MPAKTHYECKUM 3aHSATHSIM, BbI-
MOJTHEHUU PAaCUYeTHO-TpaprUeCcKOi pabOTHI.

6. ®oHA OLEHOYHbIX CPeAcTB ANA NpoBeAeHUA NPOMEXYTOYHOM aTTecTauuu oby4ato-
LWMXcsa No gucumunnuHe

6.1 NepeyeHb KOMNETEHLMN C YKazaHMeM 3TanoB ux hopmmpoBaHus

IIpu ocBoeHMM AMCUUILUIMHBI (POPMUPYIOTCA ciieayroue komnereHuu: [1K-6.
YkazaHHbIE KOMIIETEHIIMU (POPMHUPYIOTCSI B COOTBETCTBHH CO CIEAYIOUIMMHU dTaIlaMu:

1. ®opmupoBaHUe U Pa3BUTHE TEOPETUUYECKUX 3HAHUI, PETYCMOTPEHHBIX YKa3aHHBIMU KOMIIETEHLIUS-
MU (JISKIIUOHHBIC 3aHATHS, CAMOCTOSITEIbHAS paboTa CTYICHTOB).

2. IlpuoGpereHue 1 pa3BUTHE MPAKTHUECKUX YMEHUH, IPEAYCMOTPEHHBIX KOMIETEHIMAMHU (TIpaKTHye-
CKHe 3aHATHs, 1abopaTopHbIe pabOTHI, CAMOCTOSITENbHAs padoTa CTY/ICHTOB).

3. 3akpernieHre TEOPEeTUYECKUX 3HAaHUM, YMEHUI U MPaKTUYECKUX HaBBIKOB, IPElyCMOTPEHHBIX KOMIIE-
TEHLUSAMH, B XOJ€ 3aIIUT J1a00paTOPHBIX padOT, a TaKKE PELICHUS] KOHKPETHBIX TEXHUUYECKUX 3a-
Jla4y Ha IPAaKTUYECKUX 3aHITUSAX, YCIICIIHOM Cauu 3K3aMeHa.

6.2 OnucaHue nokasaTenem u KputepmeB OLEHMBAHUA KOMMNETEHUMW Ha pasnuy-
HbIX 3Tanax ux ¢popMmpoBaHUA, ONUCAHMA LLUKaN OLeHUBaHUA

CdopMupoBaHHOCTh KOMIIETEHIIMM B PaMKaX OCBOCHHS JAHHON JMCLUMIUIMHBI OLICHUBAETCS I10
TPEXYPOBHEBOM ILIKAJIE:

- IOPOTrOBBIN YPOBEHbB SABISAETCS 0053aTENIBbHBIM ISl BCEX 00YJaroIuXcs 10 3aBEPIICHUN OCBOSHUS
JUCLIUIUIMHBL,

- TIPOJIBUHYTHIM ypOBEHb XapaKTEPHU3yeTCsl MPEBBIIICHUEM MHUHUMAIbHBIX XapaKTEPUCTHK cop-
MHUPOBAaHHOCTH KOMIIETEHLIUH I10 3aBEPLICHUU OCBOCHUS IUCLUIIINHBL

- JTAJIOHHBIA YPOBEHb XapPaKTEPHU3YETCS MAKCUMaJIbHO BO3MOKHOW BBIPA)KEHHOCTHIO KOMIIETEH-
LIUU U SBJIAECTCS BaXKHBIM KaUECTBEHHBIM OPUEHTUPOM JJIs1 CAMOCOBEPIIEHCTBOBAHMS.

[Ipu nocrarouHom kadectBe ocBoeHMsi Oosiee 80% MpHUBEACHHBIX 3HAHWN, YMEHHH U HaBBIKOB
[IPENOJABATEIb OLEHUBAECT OCBOCHUE JAHHOM KOMIIETCHIIMU B PaMKax HACTOSIIEW NUCLMIUIMHBI Ha JTa-
JIOHHOM YpPOBHE, Npu ocBoeHUH Ooisiee 60% NpuBENECHHBIX 3HAHUM, YMEHUN U HaBBIKOB — HAa MPOABUHY-
TOoM, TIpu ocBoeHnH Oosee 40% NpUBEICHHBIX 3HAHHWM, YMEHUI M HAaBBIKOB - Ha MOPOTOBOM ypoBHE. B
IIPOTUBHOM CJIy4ae KOMIIETEHIMS B paMKaX HAaCTOSIEN NTUCIMILUIMHBI CYMTAETCS HEOCBOCHHOM.

VYpoBeHb cHhOpMUPOBAHHOCTH KaX10i KOMIETEHIIMH HA PA3IM4YHBIX dTarnax ee GOpMHpPOBAHUS B
IIPOLIECCE OCBOCHHMSI JAHHOW HCLMIUIMHBI OLICHUBAETCSA B XOJE TEKYILIETO KOHTPOJISI yCIIEBAEMOCTH M
IIPEACTABIIEH PA3JIMYHBIMU BUJAMU OLICHOYHBIX CPE/ICTB.

Jns oueHku copMHpPOBAHHOCTH B paMKax JaHHOW nucuuruinibl komnereHuuu [1K-6 «cmnoco0-
HOCTh (POPMHPOBATh TEXHUYECKUE 3a/laHus, pa3pabaThiBaTh W MCIIOJIB30BaTh CPEACTBAa aBTOMATU3ALIUU
IIPU IPOECKTUPOBAHUM M TEXHOJIOTMYECKON MOJATOTOBKE IPOU3BOACTBA» IPENOAABATEIEM OLICHUBACTCS
cojiepKaTesibHasi CTOPOHA U Ka4eCTBO MaTepUANIOB, IPUBEIEHHBIX B OTYETAX CTYJEHTA MO Ja00paTOPHBIM
paboTa, MPaKTUYECKUM 3aHATHUSAM, pacyeTHO-TpaduyeckuM paboTaM. YUHUTHIBAIOTCA TAKKE OTBETHI CTY-
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JIEHTa Ha BOIIPOCHI I10 COOTBETCTBYIOLIUM BHJAM 3aHATHUM IPU TEKYLIEM KOHTPOJIE — YCTHBIX OIPOCax,
3alIMTax pacyeTHO-rpaduyeckux paboT, OTBETaX Ha MPAKTHUECKUX 3aHATHIX.
[TpuHuMaeTcs BO BHUMaHKUE 3HAHMA 00yUJaIOMIUMUCS:
—  IPUHLUIIOB MUKPOIIPOLIECCOPHOI'O YIIPABIEHUS JICKTPONPUBOLAMHU, JIBUTATEIIAMU U UHBIMU DJICK-
TPOMEXaHUUECKUMHU IIPE0Opa30BaTEISIMU SHEPTUN;
—  CpEeICTB MPOrpaMMHUPOBAHMS U OTIIAJKU IPOrPAMMHOI0 00€CIIEYeHHsI MUKPOIIPOLIECCOPOB;
—  aNrOpUTMOB YIIPABICHHS JBUTATEISAMH, SJICKTPOIPHUBOJAMHU U MPEOOPa30BATEISIMHI SHEPTHH;
HaJau4yue yMeHHS !
—  BBIOOpA COOTHOILIEHUS MPOTPAMMHBIX U alllapaTHBIX CPEICTB MUKPOKOHTPOJLIIEPOB;
— BbIOOpA TUIIOBBIX AJITOPUTMOB YIPABJIEHHUS U MPOrPaMMHOI0O 00ECHeUeHHs] MUKPOIPOLIECCOPHBIX
YCTPOMCTB yNpaBieHUS JABUTaTENIIMHU, JJIEKTPOIPUBOIAMHU U IIPE0OPA30BATENISIMU SHEPTUH;
IIPUCYTCTBUEC HABBIKA:
— IpOrpaMMHUpPOBAHUS KOHTPOJLIEPOB IPUMEHMTENIBHO K 3aJadaM YIPABJICHUS HJIEKTPOIPUBOJAMM,
JIBUTaTeNIsIMU U IIpeoOpa3oBaTesIsIMU SHEPTUU.

Kpurepuu onennBanus ypoBHs c(OPMHUPOBAHHOCTH KOMIIETEHLIMH B MPOLIECCE BBIOJHEHUS pac-
4eTHO-TpaduuecKux padoT, B pe3yabTaTe BHIIOJHEHHS 3aJaHId HA TPAKTHUYECKUX 3aHATHIX.

Kpurepuu onenuBanus ypoBHs copmupoBanHocty kommnereHuuu [1K-6 «crnoco6HOCTh popmu-
poBaTh TEXHUYECKHE 3aJlaHusl, pa3padbaTbIiBaTh U UCIIOJIb30BAaTh CPEICTBA aBTOMATU3ALUHU MPU IPOEKTH-
POBaHUU M TEXHOJIOI'MYECKON MOJrOTOBKE MPOU3BOACTBA» B MPOLECCE 3ALIUTHI PacYeTHO-TpaduuecKoi
paboThI, KaK POPMBI TEKYIIETO KOHTPOJIS.

B mpornecce 3amutel pacueTHO-rpaduyeckoit paboThl Mo JUCHMIUIMHAM «MUKpOIpoIeccopHas
TEXHHMKA B 3JIEKTPOIIPUBOJIE» CTYAEHTaM 3aJaeTCsl 2 BONPOCA U3 CAEAYIOLIEr0 IPUMEPHOTO MEPEUHS:

1.  HazoBuTe OCHOBHBIE 3Tanbl pa3pabOTKU MPOrPAMMHOIO OOECIEYEeHUsT MUKPOIPOLIECCOPHBIX YCT-
POMCTB.

2. OxapakTepu3yiTe TUIIBI aHAJIOro-IM(POBBIX MpeoOpa3oBaTesiel, BCTPOSHHBIX B KOHTPOJUIEPHI.

3. Kak ocymecTBisieTcst BBOJ — BBIBOJI aHAIOTOBOW WH(OPMAIMH C UCTIOIH30BAHUEM YAaCTOTHO — Bpe-
MEHHOT'0 MpeoOpa3oBaHUsL.

4.  OxapakTepusyiiTe MeToibl 00pabOTKN CUTHAJIOB KOJIOBBIX JaTYUKOB MIEPEMEILIEHUS, HCIIOIb3yEeMbIe
B KOHTpPOJIEpaXx.

5. Oxapakrepusyiite MeToJpl 00paObOTKM CHUTHAJIOB MMITYJBCHBIX JATYMKOB MEPEMEIIEHNUs, UCTOb-

3yeMble B KOHTpOJUIEpax.

HazoBute ocHOBHBIE MeTO1bI KOMMYyTaMu 00MOTOK I/l 1 anropuT™Mbl UX OCYIIECTBIISIONIME.

7. llosicHMTE METOA W aJrOPUTMBI BHYTpPHILAroBoe peryiauposanue Toka oomorok IIIJ[. KonTtposep

11aroBOTO 3JEKTPONPUBO/A.

Omnpenenure METOBI U AITOPUTMBI peanu3annn KonTposuiepos [TN]] perymnsropa.

9.  Ompenenure COOTHOIIEHHE MPOrPAMMHBIX M allapaTHBIX CPEJCTB KOHTPOJUIEPOB MPH pean3aluu
YIIPaBJICHUS IBUTATENIIMU ITOCTOSIHHOTO ToKa 1o cucteme TII-/I.

10. OmpenenuTe COOTHOIIEHUE MPOTPAMMHBIX U aIMapaTHBIX CPEACTB KOHTPOJICPOB TPU peaTU3aIliH
YIPABJICHUS ABUTATEISIMU IIOCTOSHHOIO TOKa 1o cucreme [HINII-/1.

11. TlosicHuTe anrOpPUTMBI yNpaBiI€HUs] BEHTHJIbHBIMU JBUraTenssMu. OnpenenuTe COOTHOUIEHUE Mpo-
IPaMMHBIX M allapaTHBIX CPEICTB KOHTPOJUIEPA, O3BOJIAIOIINE ONPEAEIUTD YITIOBOE IOJIOKEHNE
pPOTOpA U OCYIIECTBUTH KOMMYTALIUIO OOMOTOK JABUTaTEIs.

[TonHBIH OTBET HA OAUH BOMIPOC COOTBETCTBYET IOPOTOBOMY YPOBHIO C(POPMHUPOBAHHOCTH KOMIIE-
TEHIMU Ha JJaHHOM 3Tane ee (opMHpOBaHUS, MOJHBINA OTBET HA OJUH M YACTHUYHBIM OTBET Ha BTOPOU —
NPOABUHYTOMY YPOBHIO; ITPU MOJTHOM OTBETE Ha JIBa BOIIPOCa — JTAJIOHHOMY YPOBHIO).

Kpurepun onennBanusi ypoBHsi copmupoBanHocTr kKommereHnn [1K-6 «cmoco6HOCTh Gopmu-
pOBaTh TEXHUUYECKUE 3aJlaHMsl, pa3pabaThiBaTh M UCIOIB30BATh CPEACTBA aBTOMATH3AIMK MIPU HMPOEKTH-
POBaHMM U TEXHOJIOTUYECKOW MOATOTOBKE MPOU3BOJCTBA» B PE3yJbTaTe BHIIOJHEHUS 33JaHUN Ha Mpak-
TUYECKUX 3aHATHSIX.

o

o
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OrneHuBaeTCs aKTUBHOCTh Pa0OTHI CTYACHTA HA MPAKTUYECKUX 3AHATHUSIX, INTyOWHA OTBETOB CTY-
JIEHTA «y JIOCKM» MPU YCTHBIX OMNPOCaxX B MPOLECCE BHITOJIHEHUS 3aJaHUM K KaXIAOMY MPAKTHUYECKOMY
3aHATHIO.

CnocoOHOCTh Ha3bIBaTh MPH YCTHOM OTBETE OCHOBHBIE 3aKOHBI, IPUBOJUTH MPOCTEUIINE COOT-
HOIIIEHUS] YaCTOTHOTO PEryJIUPOBAHUs, ONPEICISITh TUIIBI PETYJISITOPOB MPU 3aJaHHON CTPYKTYpE CHUCTE-
Mbl YIPaBJICHUS U 3a/laHHBIX TEXHOJIOTMYECKHUX TPEOOBAHUAX COOTBETCTBYET IMOPOrOBOMY YPOBHIO
c(hOpPMUPOBAHHOCTH KOMIIETCHIIMA HA JAaHHOM JTare e¢ (OPMUPOBAHUS, B JIOTIOJHEHHE K MTOPOTOBOMY
CaMOCTOATENIBHO 33JaBaTh CTPYKTYPY CKAJSIPHOW M BEKTOPHOM CHUCTEM YIPaBJIEHUS — COOTBETCTBYET
MIPOJIBUHYTOMY YPOBHIO; B JIONOJHEHUH K MPOJABHHYTOMY CIIOCOOCH PacCUMTHIBATH MMapaMeTphbl PETyIis-
TOPOB, CHHTE€3UPOBATh MOJTHYIO CXEMY MOJIEIH — COOTBETCTBYET 3TaJOHHOMY YPOBHIO).

CdopMUpoOBaHHOCTH YPOBHSI KOMIIETEHIIMH HE HUXKE IMOPOTOBOTO SBISIETCS OCHOBAHUEM JUIS J10-
mycka 00y4aronierocsi K ipoMeXKyTOYHOM aTTeCTalluy [0 TaHHOW TUCIUILINHE.

DopMOI IPOMEKYTOYHOM ATTECTALMHU 110 JaHHOW JUCLUUILUIMHE SBJISETCS 3K3aMEH, OLICHUBACMBII
no npunstoir B HUY «M3W» verbipexbanipHOl cucteMe: "oTan4HO", "xopoio", "yI0BIeTBOPUTENb-
HO", "HEYIOBJIETBOPUTEIHHO" .

DK3aMeH M0 AUCHUIUIMHAM U «MUKpoIpolieccopHas TEXHUKA B 3JIEKTPONPUBO/IE» MPOBOJIUTCS B
yCTHOI (opme.

Kputepun oniennBanust (B COOTBETCTBUU ¢ HHCTPYKTUBHBIM nucbMoM HUY MOU ot 14 mas 2012
roga Ne 1-23):

OneHKHN «OTIMYHOY» 3aCTYKMBAET CTYICHT, OOHAPYKUBIIMHA BCECTOPOHHEE, CHCTEMAaTHYECKOe U
ri1y0oKOoe 3HaHHEe MaTepUaJIOB M3YYEHHON TUCHMIUIMHBI, YMEHUE CBOOOIHO BBIMOIHATh 3a/1aHus, Ipeay-
CMOTPEHHBIE IIPOI'PAMMOMN, YCBOMBIIMI OCHOBHYIO Y 3HAKOMBIN C JTOIIOJHUTEIBLHOMN JIMTEPATypOM, pEeKO-
MEHJIOBaHHOH paboueil mporpaMMoi AUCUUILIMHBI; MPOSBUBLIMKA TBOPUYECKHE CIIOCOOHOCTH B MOHMMa-
HUU, U3JI0’)KEHUU U HCIIOJIb30BAHUN MAaTEPUAJIOB U3YYEHHOMN JUCLMILINHBI, O€3yIPEYHO OTBETUBIIEMY HE
TOJIKO Ha BOIPOCHI OnjeTa, HO M Ha JJONOJHUTEIbHbBIE BOIIPOCH B paMKax pabodeil mporpaMmsl AUCHUI-
JIMHBI, IPABWJIBHO BBINIOJIHUBIIEMY IIPAKTUYECKHE 3aaHUE

O1eHKHN «XOpPOIIOY» 3acCilyKUBAaeT CTYAEHT, OOHAPYXHUBILUHN MOJHOE 3HAHUE MaTepHaja U3ydeH-
HOM JUCUUIUIMHBI, YCIEIIHO BBINOJHSAIOMIMKM IIPEyCMOTPEHHBIE 3a/1aHMs], YCBOUBIIMKM OCHOBHYIO JIMTE-
parypy, peKOMEHJOBaHHYIO0 paboueil mporpaMMoi JUCHMIUIMHBI, ITOKa3aBIIEMY CHCTEMAaTHYeCKHH Xa-
pakTep 3HaHUI MO IUCIUIUIMHE, OTBETHUBILIEMY Ha BCE BOMPOCHI OMIIETa, NPABWIBLHO BBINOJIHUBLIEMY
IPAaKTUYECKHE 3aJJaHne, HO JIOMYCTUBLIEMY ITPH 3TOM HENPUHIMUITHAIbHBIE OLTHOKH.

OneHKH «yJTOBJIETBOPUTEILHOY 3aCTy’KUBAET CTYIEHT, OOHApYXUBIIMKM 3HaHUE MaTepuaa U3y-
YEeHHOW TUCIMIUIMHBI B 00beMe, HEOOXOIUMOM s JajbHellei ydeObl W mpeacTosiuel padoThl IO
npodeccuu, CIpaBISIOLIMICS C BBIIOJHEHUEM 3aJjaHHM, 3HAKOMBI C OCHOBHOM JIMTEpaTypol, peKOMEH-
JI0BaHHON paboueil mporpaMMol JUCHUIUIMHBI; JOMYCTUBIIUM MOIPEIIHOCTh B OTBETE HA TEOPETUUECKUE
BOIIPOCHI W/WJIHM MPU BBINOJIHEHNN MPAKTHUECKUX 3aJaHMi, HO 00Jaaromuii He0OXOIMMBIMHU 3HAHUSIMHU
JUI MX YCTpaHEHHUs MOJ PYKOBOJCTBOM IpENoAaBatesis, MO0 HEMPAaBUIbHO BBHIIOIHHUBILEMY MpaKTHUE-
CKOE€ 3aJIaHHe, HO MO YKa3aHUIO MPENOJaBaTess BBIIOJHUBIINM JIPyryue MPaKTUYECKUE 3aJaHusl U3 TOTrO
e pazjiena JUCIUIUINHEIL.

OneHka «HeyJOBJIETBOPUTEIHHOY» BBICTABIIAETCS CTYIEHTY, OOHApYKUBILIEMY Cepbe3HbIE Mpode-
JIbl B 3HAHUSX OCHOBHOT'O MaTepHajia U3y4eHHOM TUCIMITIMHBI, JOMYyCTUBIIEMY MPUHIMITHAIBHBIE OLIHN O-
KM B BBITIOJTHEHUH 3aJ[aHH, HE OTBETUBIIEMY Ha BCE BOIMPOCHI OHMJIETa U JOMOJHUTEIbHBIE BOIIPOCHl U
HENPABWJIBHO BBIIIOJIHUBLIEMY IPAKTHUYECKOE 3aJaHHE (HENPABUIBHOE BBINOJIHEHHE TOJBKO MpPaKTHYE-
CKOI'O 33JIaHHs HE SIBISETCS OJHO3HAYHOM NPUYUHOM IS BBICTABIICHHS OLIEHKH «HEYIOBJIETBOPUTENb-
HO»). Kak mpaBuio, olieHKa «HEYAOBIETBOPUTEIBHO CTABUTCS CTYJAEHTaM, KOTOPbIE HE MOTYT IPOJIO0JI-
KUTh 00ydeHHe 1Mo oOpa3oBaTeNbHON nMporpamme 0e3 TOMOIHUTEIbHBIX 3aHATUN MO COOTBETCTBYIOIIEH
JUCUUIUIMHBL ((OPMHUPOBAHUS M Pa3BUTHS KOMIETEHLUH, 3aKpEIUIEHHBIX 3a JAaHHOM IUCIUILTUHON).
O1eHKa «HEYAOBIETBOPUTEIIBHO) BBICTABIIAETCS TAKXKe, €CJIM CTYAEHT: 110CIIe Hayajla SK3aMeHa OTKa3all-
Csl €ro claBaTh WJIM HapyIIWJ MpaBUjia CAa4yM dK3aMeHa (CIHCBIBAJ, MOJCKAa3bIBaj, 0OMaHOM IBITAJICS
MOJyYUTh O0JIee BBICOKYIO OLICHKY H T.JI.
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B 3a4eTHYI0 KHWXKY CTyAEHTA U BbINUCKY K AWUMOMY BbIHOCUTCSH OLIEHKa 3K3aMeHa No Auc-

uunnmHe 3a 3 cemecTp.

6.3 TunoBble KOHTPOSbHbIE 33aJaHUA UNM UHble MaTepuanbl, Heobxoaumblie AN
OLUEeHKW 3HaHWW, YMEeHUW, HaBbIKOB WU (MNK) oOnNbiTa [AEATENbHOCTHU,
XapakTepusymwLwmx 3tanbl (popMUpPOBaHUA KOMMNETEHUUA B NpoLecce OCBOEHUs
obpa3oBaTesibHOM NporpamMmmbl

Bonpocs! mo popmMupoBaHuio U pa3BUTHIO TEOPETUUECKUX 3HAHUM, TPETyCMOTPEHHBIX KOMIIETECHIUSIMH,
3aKpeIJICHHBIMH 32 JIUCIMIUIMHOMN (IPUMEPHBIE BOIIPOCHI 110 JICKIIHOHHOMY MaTepHay JUCLIUILINHBI):

1.

10.

11.

12.

13.

Pa3paboraTe airoputM U TEXHUYECKYIO pealu3aliio KOHTpOJUIepa YIpaBlIeHUS KOMMYyTAIMel Iia-
TOBOI'O JIBUraTelis C MOIIAroBOM KOMMYTAalUell ¢ UCIOJIb30BaHUEM CUCTEMHOrO npepriBanus. Onpe-
JeNIUTh METOJIbl U3MEHEeHHsI mepuoja kommyTtanuu oomotok HIJ[. OnpenenuTs nepapxuio BIOKEH-
HBIX HOJIIPOrPAMM.

Pa3paboraTe anropuTMbl U TEXHUYECKYIO peanu3anuio kommyTanuu ooMotok /I ¢ ucrnonb3oBanu-
€M MPOrpaMMHO 33J]aBa€MOr0 Iepro/ia KOMMYTAIlMU U C 3a/laHuEM II0 IIpEPhIBaHMIO OT Taiimepa.
[IpennoxxuTh He MEHEe JABYX METOJI0OB perynupoBanus Toka oomoTtok LIIJ]. Pa3paborars anroputmsl
I1O u nate TEXHUYECKYIO pealn3aluio KOHTPOIUIEPA.

Pa3paboraTe alropuT™M U TEXHUYECKYIO pealn3aliio KOHTPOIIepa YIPaBJICHUS ABUTATEIEM MOCTO-
STHHOT'O TOKa, YIPaBIIsieMOro 0 JHO(a3HBIM TUPUCTOPHBIM ITPE0OPA30BATEIIEM.

Pa3paboraTe alropuT™M U TEXHUYECKYIO peanu3aliio KOHTPOIIepa YIPaBJICHUs ABUTATEIEM MOCTO-
STHHOT'O TOKa, YIIPaBJIsIeMOr0 PEBEPCUBHBIM TPeX(a3HbIM TUPUCTOPHBIM IIPEOOPA30BATEIIEM.
Pa3paboraTe alropuT™M U TEXHUYECKYIO peanu3aliio KOHTPOIIepa YIPaBJICHUS ABUTATEIEM MOCTO-
STHHOT'O TOKa, YIPaBJIsIEMOT0 HEPEBEPCUBHBIM ILIMPOTHO-UMITYJILCHBIM IPE0OpPa30BaATEIEM.
Pa3paboraTe alroOpuT™M U TEXHUYECKYIO peann3aliio KOHTPOIIepa YIPaBJICHUS ABUTATEIEM MOCTO-
STHHOT'O TOKa, YIPaBJIsieMOr0 PEBEPCUBHBIM IIMPOTHO-UMITYJIHCHBIM MPEe00pa30BaTENIEM.

PeanuzoBats 11/ perynstop ¢ 3agaHueM HHTEPBAJIOB MHTErpUpoBaHUS M aAuddepeHnnpoBaHus
MIPOrPaMMHBIM ITYTEM C MOMOUIbIO CUCTEMHOIO ITPEPhIBAHMSL.

Pazpa0oTark anropuT™ M TEXHUYECKYIO peau3aliio KOHTPOJUIEpA YIPABICHUs BEHTHIIBHBIM JIBUTa-
TEJEeM.

PazpaboTare anropuT™M M TEXHMYECKYIO pealM3alldio KOHTPOJUIEpa YIPaBICHHUS BEHTHIIbHO-
WMHIYKTOPHBIM JIBUTATEJIEM.

Pa3zpaboTare alrOpUTM U TEXHUYECKYIO pealM3alMi0 KOHTPOJIepa yIMpaBlIeHUs] aCHHXPOHHBIM Ma-
JIOMOIIHBIM JIBUTaTesneM, 6e3 GopMUpOBaHUS FTAPMOHMUYECKUX MUTAIONINX HAIPSHKEHUH.

PazpaboTare aJroputM M TEXHMYECKYIO pEaJH3alMi0 KOHTPOJJIepa YHpPaBICHHUS ACHHXPOHHBIM
MOIIIHBIM JIBUTaTeNeM, ¢ POPMUPOBAHUEM rAPMOHUYECKUX MUTAIOUIUX HAIIPSHKEHUH.

PazpaboTarhk alropuT™M U TEXHUYECKYIO pealn3alllio KOHTpoJuIepa yIpaBieHus BO30YyX/IeHUEM CHH-
XPOHHOTO JIBUTATEJIS.

Bormpocs! 110 3aKperieHn0 TEOPETUIECKUX 3HAHUM, YMEHUHN U IPAKTUYECKUX HABBIKOB, ITPEAY-
CMOTPEHHBIX KOMITETCHIIUSMH (BOIIPOCHI K IK3aMEHY)

HCpBLIfI BOIIPOC B 3K3aMCHAIlTUOHHOM ounere CTYACHTAa — BOIIPOC II0 JICKIMOHHOM MaTcpualy.

Bropoii Bonpoc — 3aiaya Ha TemMy, OJU3KYI0 K pa30MpaeMbIM Ha MPAaKTHUECKUX 3aHATHSAX U B Mpoliecce
BBITOJIHEHUS pacueTHO-Tpaduueckoit paboTHlI.

1.
2.

w

Otanbl pa3paboTKH MPOrPAMMHOTO 00eCTieueHIs] MUKPOIIPOIIECCOPHBIX YCTPOHCTB.

Cuctema BBOJIa-BBIBOJIA JUCKPETHOM MHGpopMmanuu. KoHTpossiepsl BBOJA ITUCKPETHOM MH(pOpMa-
IIUY B TTapajuieIbHOM BHie. KOHTpOJUIephl BBIBOIA TUCKPETHOW HH(OPMAIMH B TTApAIICTHHOM BH-
Ie.

KonTpomiep nobutHoro BBosia AUCKPETHON HHPOPMALIUH.

KonTtposiep moOUTHOTO BBIBO/IA IUCKPETHOM HH(pOPMAILIHH.

14



Pabouas npoepamma oucyunaunvt 51.B.J[B.2.1

EMONEHCKNI
( @uanan

FER

«Mukponpoyeccopras mexnuka 6 21eKmponpusooe» Ma;" )

5. OcHoOBHBIE THUITBI aHATOTO-ITU(POBBIX MpeodpazoBareseil. Kontposep BBoja aHamoroBoit nuudop-
Manuu ¢ ucnonb3oBanueMm AILIIL

6. BBoa — BBIBOJ aHATOTOBOW MH(OPMAIMU C MCIIOJB30BAHHEM YaCTOTHO — BPEMEHHOTO mpeodpas3o-
BaHUsL.

7. KoHuTtpomnep BbIBoJa aHAIOTroBoi MH(opMauu ¢ ucnonb3oBanuem LINM (mporpammHO - amma-
paTHas pealn3anus KOHTPOJIepa).

8. KouTpomnep BBOAa aHaioroBoil MH(OpMAIMHM C HMCIOJB30BAaHHEM YaCTOTHOTO IMpeoOpa3oBaHUs.
Mertoa nojcyera KOJIMYECTBA UMITYJIbCOB HA 3aJlaHHOM MHTepBasie BpeMmeHu. (I[IporpammHuas pea-
JU3aIus KOHTPOJUIepa).

9. KoHTpomaep BBOAAa aHAJIOroBOW MH(OpMAaIUKM C HCIOJIB30BAaHHMEM YacTOTHOIO IpeoOpa3oBaHUs.
Metox u3MepeHus nepuona cienoBaHus uMIyiabcoB. (I[Iporpammuo — ammapaTHas peanu3anus
KOHTpOJIIEpa).

10. KonTposieps! 00CTy>KUBaHHS JATYUKOB TOKA, HAPSHKEHUS U TaXOTEHEPATOPOB IMMOCTOSTHHOTO TOKA.

11. KouTposepsl 00pabOTKH CUTHAJIOB JAaTUYUKOB mepeMelieHus. KoloBble NaTUMKU HEepeMeleHHMs.
Kontpomiep 06paboTKH CHTHAJIOB KOJOBOTO JaT4MKa NepeMemieHus (IporpaMMHasi pealn3anus
KOHTpOJIIEpa).

12. Wwmnynscuapie pnatunku (UJ1) mepememenus (sukoxaepsl). Kontpomnep obpabotku curaanos M/
(TeXHONOIUsl ONpe/eieHUss KBaJpaHTa IOJIOCHOTO JIeNEHUs, MporpaMMHasl —peau3anus
KOHTpOJLIEpa).

13. KouTposiepsl ynpaBieHUs LIaroBbIMM JABHUrareasiMu. Metoabsl kommyTauuu oOmortok /I,
Kontpomnep nomarosoit kommytaruu oomotok IIIJ[. Konrpomnep kommyranmuu oomorok LIIJI ¢
IEKTPUUECKUM IPOOJICHUEM ILIara.

14. BayrpumaroBoe perynupoBanue Toka oOmorok IIIJI. KoHTpomnep  BHYTpPHIIAroBOTO
perynupoBanus Toka oomotok IIIJ[. (IlporpamMMHas u mporpaMMHO-ammapatHas peaau3arus
KOHTpOJIIEpa).

15. KonTposuiep maroBoro 3J1eKTponpuBo/a.

16. Kontposnep [TN]] perymsitopa.

17. KoHTposuiep ynpaBieHHs IBUTATEIEM ITOCTOSHHOIO TOKA ¢ 0JHO(a3HBIM TUPUCTOPHBIM IIPEOOpa30BaTEIIEM.

18. KouTposiep ynpaBieHus: JBUraTeseM IMOCTOSHHOIO TOKA ¢ PEBEPCUBHBIM TpeX(a3HbIM TUPUCTOP-
HBIM IpeoOpa3oBaTeseM.

19. Koutpomep ynpaBiaeHHs JBUraTeleM IIOCTOSHHOIO TOKa C HEPEBEPCHUBHBIM IIUPOTHO-
HUMITYJICHBIM ITpeo0pa3oBaTesieM.

20. KoHTpomnep ynpaBieHHs JBUTaTENIeM IMOCTOSHHOIO TOKA C PEBEPCUBHBIM HIMPOTHO-UMITYJIbCHBIM
peoOpa3oBaTeineM.

21. Koutpomnep ITN]] perynstopa ¢ 3ajaHMeM UHTEPBAJIOB MHTEIPUPOBaHUA U AUPPepeHIIMPOBaHUSL
MPOTPAaMMHBIM ITyTE€M C MOMOIIBI0 CUCTEMHOTO TIPEPHIBAHMS.

22. KoHTpomep ynpaBieHHUsI BEHTHIIBHBIM JABUTaTENIEM.

23. KoHTpomep ynpaBieHHsS BEHTHIIEHO-UHIYKTOPHBIM JIBUTATEIIEM.

24. KoHTposep yrnpaBieHHs] aCHHXPOHHBIM MaJOMOIIHBIM JBUratesieM, 6e3 (GopMHUpOBaHUS FAapMOHHU-
YECKHUX TMHUTAIONINX HAMTPSDKESHUH.

25. KoHTpomep ynpaBieHUs aCMHXPOHHBIM MOIIHBIM JABHraTeneM, ¢ (OpMHpPOBAHHWEM T'apMOHHUYE-
CKUX MUTAIONINX HAMPSHKEHUH.

26. KoHTpomep ynpaBieHHs BO30YKIEHHEM CHHXPOHHOTO JIBUTATEIIS.

6.4 MeToanyeckue mMatepuanbl, onpegensowme npoueaypbl oUeHUBaHUA 3HaAHUMN,
YMEHUNA, HaBbIKOB M (MNu) onbiTa AeATEeNbHOCTU, XapaKTepu3yrlwux I3Tanbl
chopmMupoBaHUA KOMNETEeHLUN

[Tpouenypsl oneHUBAaHUS 3HAHUN, YMEHHM, HABBIKOB, XapaKTEPU3YIOLIUX ATanbl (HOPMUPOBAHUS

KOMIIETECHIINH, U3J10KEHBI B METOAUYECKUX PEKOMEHIAMAX N0 U3YUYECHUIO AUCUUILUIMH «MUKPOKOHTPOJI-
JIepbl B BJIEKTPONPHUBOAEY, B KOTOPBIE BXOASAT METOJAMYECKUE PEKOMEHIAIIMU 110 BBIMNOJHEHUIO pAacyUeT-
HBIX 33JJaHUI U 33JJaHUI Ha CAMOCTOSTEIILHYIO paldoTy.
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7. NepeyeHb OCHOBHOW 1 AONONHUTENILHON Y4eOHOWN NuTepaTypbl, Heo6xoanmon ans
OCBOEHMA AUCLUNIIUHDI

a) OCHOBHaAsI JIUTEpaTypa

1. IIpenko M. CnpaBounuk no PIC-mukpoxonTposuiepam. — M.: JIMK Ilpecc, 2015, - 512 c.

2. Koxu 1. U3mepenue, yrpaBiieHue U perynupoBanue ¢ nomouisio PIC-mukpokonTpomiepos. — K.:
MK-IIpecc, 2006, - 306¢

3. Opinos C.A. Texnonoruu pazpabotku nporpammuaoro ooecneuenus. — CIIb.: ITurep, 2004, -527c.

4. Kpapuenko A.B. 10 npaktuyeckux yctpoiictB Ha AVR-mukpokonTposuiepax. — M.: Jlomdka-XX1,
2008, - 224c

0) 10MOJIHUTEJIbHAS JIUTEpaTypa

1. Tpamnept B. U3mepenue, ynpaBieHue 1 peryauposanue ¢ nomouibro AVR-MUKpOKOHTpOILIEpOB. —
M.: MK-IIpecc, 2006, - 208 c.

2. TI'pednes B.B. MukpoxkonTpoiuieps: cemerictea AVR. - M., 2002

3. Esctudeen A.B. Mukpokoutpouiepsl AVR cemeiict Tiny u Mega ¢bupmer Amtel.-M., U3x.10m
«dOJ2KA», 2007.

4. Happiukua @. LHudposeie ycTpoiicTBa 1 MUKpoMpoIieccopsl: yuebd.moc. - M., 2006

8. MepeyeHb pecypcoB WH(HPOPMALNOHHO-TENIEKOMMYHUKALMOHHON ceTn «MHTepHeT»
Heob6XoAUMbIX ANsi OCBOEHUSI AUCLUMNIIUHbI

1. ANS531, AN847, AN893, AN906, AN907, AN964, TBO13 IIpumepsl KOHTPOILIIEPOB YIPABICHUS
naBuratTensaMu. Peskum poctyma: hitp://www.microchip.com

9. MeToaunyeckune YKazaHuAa ans o6yqa|ou.w|xc;| no ocBOeHNn0 ANCUUNMIINHDbI

JucuunimHa npeaycMaTpuBaeT JISKIUU U NIpaKTUYECKHUE 3aHATHs. M3ydeHue Kypca 3aBepliaercs
9K3aMEHOM.

VYcnenrHoe nzydeHue Kypca TpedyeT akTUBHOM pabOThl Ha MPAKTHUECKUX 3aHATUAX, BHIITOIHEHUS
BCeX Y4eOHBIX 3aJJaHUI Mpeno/iaBaTesi, 03HaKOMJIEHHSI C OCHOBHOM U JJOTIOHUTEIBLHON JIUTEPaTypOH.

OO0yuaromiemMycst HEOOXOUMO PETYJISIPHO OTBOAMTH BpeMs Ul MMOBTOPEHUS MPOWIECHHOTO MaTe-
puana, mpoBepsis CBOM 3HAHUS, YMEHHSI U HABBIKM 110 KOHTPOJIBHBIM BOIIPOCAM.

Bo BpeMs JIeKIIMH CTYIEHT JOJIKEH BECTU KPATKUM KOHCIIEKT.

Pabota ¢ KOHCIIEKTOM JIeKLUI MpeArnoiaaraeT NpocMOTp KOHCIEKTa B TOT K€ JI€Hb MOCIE 3aHSITHM.
ITpu 3TOM HEOOXOJMMO NMOMETUTh MaTepHUaIbl KOHCIEKTa, KOTOPbIE BBI3bIBAIOT 3aTPYAHEHUS I MOHU-
MaHus. [Ipu 3TOM oOyuaromuiicss JOKEH CTapaThCs HAUTH OTBETHI HA 3aTPYAHUTEIbHBIE BOIPOCHI, HC-
MOJIb3YsI PEKOMEHIyeMYI0 JTUTeparypy. Eciau eMy caMocTosSTeNnbHO HE yaanock pa3odparbcs B MaTepua-
Je, He00XoAUMO c(hOpPMYIHPOBATH BOMPOCH U OOPATUTCS 3a MOMOIIBIO K IPEN0AaBaTeI0 Ha KOHCYIbTa-
LIUH WX OJIMKaNIIer IEKINH.

OObyuaromemMycsi HEOOXOAUMO PETYJISIPHO OTBOIAUTH BpeMs Ui MOBTOPEHUS MPOIIEHHOTO Mare-
puana, IpoBepsis CBOU 3HAHUS, YMEHHS U HABBIKU 110 KOHTPOJIbHBIM BOIIPOCAM.

IIpo6aemuas nexkums. B orminune or uMHGOPMAIMOHHOM JIEKIIMHM, HAa KOTOPOH COOOIIAIOTCS
CBEJIEHUS, MpeIHa3HAueHHbIC IS 3allOMHHAHUS, Ha NPOOJIEMHOM JIEKIMM 3HAaHUS BBOJATCS Kak
«HEU3BECTHOE», KOTOPOE HEOOXOAUMO «OTKpPBITh». IIpoGieMHas JneKius HauMHAeTCs C BOIMPOCOB, C
MIOCTAHOBKM TMPOOJIEMBI, KOTOPYIO B XOJ€ M3JIOKEHHs Marepuaiga HeoOXoIumo pemuTs. [Ipu sTom
BbIIBUTaemas mpoosieMa TpeOyeT He OJTHOTHITHOTO PELIEHHs, TOTOBOM CXE€MbI KOTOPOTo HeT. JlaHHbIH THIT
JEKIMU CTPOUTCS TaKUM O0O0pa3oM, UYTO JESATEIbHOCTh CTYJEHTA IO €€ YCBOSHHIO MPUOIMKaeTcs K
MOMCKOBOM, HccaenoBarenbckol. Ha mogoOHBIX Jekuusx o0s3aTeneH Jualior MpernojaBarens Hu
CTYJICHTOB.

[TpoGieMHas TeKIUs BHIMOIHSET CAeIYIOIINE 3a/1a4uu:

- CTUMYJHUPYET PETYISPHOE U3YyYEHUE PEKOMEHIYEMON JIUTEPATYPBI, & TAKKE BHUMATEIBHOE OT-
HOILIEHUE K JIEKITAOHHOMY KYpCY;

- 3aKpeIuIsieT 3HaHUSA, MOJyUYEeHHBIE B MPOLECCE JEKIIMOHHOTO O0YYEeHHUsI M CaMOCTOSITEIbHON pa-
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OOTBHI HaJ[ TUTEPATYPOii;

- pacupsieT 00bEM NMpo(hecCHOHAIBHO 3HAYMMBbIX 3HAaHUH, YMEHUI, HaBBIKOB;

- IO3BOJISIET TPOBEPUTH MPABUIIBHOCTh paHee MMOTyYSHHbBIX 3HAaHUH;

- IPUBHUBAET HABBIKM CAMOCTOSITEIBHOIO MBIIIJIEHUS, YCTHOTO BBICTYIUICHUS;

- CI0COOCTBYET CBOOOAHOMY OIEPUPOBAHUIO TEPMHUHOJIOTHEH;

- IPEAOCTABIAET MPENOIAaBaTEN0 BO3MOXKHOCTh CUCTEMATUYECKH KOHTPOJIMPOBATH YPOBEHb Ca-
MOCTOSITEIbHOI paboTHI CTYICHTOB.

IIpakTuyeckne (ceMHHAPCKHE) 3aHATHSI COCTABSIOT BaXHYIO YacTh NPOPECCHOHATBLHON
MOATOTOBKH CTYJAeHTOB. OCHOBHAS 1IEJb MPOBECHUS PAKTUYECKUX (CEMUHAPCKUX) 3aHATHH - (OpMHUpOBa-
HHE Y CTY/IEHTOB aHAIUTUYECKOT 0, TBOPYECKOT'O MBIIIIEHHS ITyT€M IPUOOPETEHNUS IPAKTUYECKUX HABBIKOB.

MeTtoanueckie yka3aHusi K MPAaKTHUYECKUM (CEMUHAPCKUM) 3aHSATHAM I10 JUCHUILIMHE HAPSAY C
paboueil mporpaMMoil 1 rpagMKoM y4eOHOro Ipolecca OTHOCATCS K METOJIMYECKUM TOKYMEHTaM, oIpe-
JETSIONIMM YPOBEHb OPTaHU3AIMH U KaueCTBa 00pa30BaTEIbHOTO MPOLIEcca.

Copneprxkanue npakTHUeCKuX (CeMMHapckux) 3aHsaTuil guxcupyercs B PIIJI B paznene 4 Hactos-
1IEN IIPOrPaMMBL.

Baxueiimeld coctapistonieil 11000 (HopMbl MPAKTUUYECKUX 3aHATUH SBISAIOTCS YHPAXKHEHUS
(3amanusi). OcHOBa B yNpakKHEHHH - MPHUMEpP, KOTOPBIH pazOMpaeTcs ¢ MO3WIMKA TEOPHH, PAa3BUTON B
nexkuuu. Kak mpaBuio, ocCHOBHOE BHUMaHUE yiemnseTcss GOPMUPOBAHNIO KOHKPETHBIX YMEHUH, HAaBBIKOB,
9TO M ONpEIeNsieT COACp)KaHUE NeATENFHOCTH CTYACHTOB - PEIIeHHWE 3anad, rpadudeckue padoThl,
YTOUHEHHE KaTeropuil ¥ MOHATUI HAayKH, SBJSIOIIUXCS IPEANOCHIIKON IPAaBUIBHOIO MBIIIIJIEHUS U PEUH.

[TpakTrueckue (CEMUHAPCKKE) 3aHATUS BBIIOJIHSIOT CIEAYIOLIUE 3a0auu:

CTUMYJIUPYIOT PEryJsIpHOE M3YYEHUE PEKOMEHJyeMOl JUTepaTypsl, a TaK)Ke BHUMATEIbHOE OT-
HOILIEHUE K JIEKIIMIOHHOMY KYpCY;

3aKpEIUIAIOT 3HAHUS, [T0JIydeHHbIE B IIPOLIECCe JIEKIIMOHHOTO 00yUeHHs U CaMOCTOATENbHOM pabo-
TBI HaJl JINTEPATypOU;

pacumpsIoT 00bEM NPOPECCHOHANBHO 3HAUUMBIX 3HaHUH, yMEHU, HaBBIKOB;

MIO3BOJISIOT MTPOBEPHUTH MPABMIIBHOCTD PaHee MOyYeHHBIX 3HAHUH;

NPUBUBAIOT HABBIKU CAMOCTOSITEILHOTO MBIIIJICHHSI, YCTHOT'O BBICTYIUICHHUS;

CIOCOOCTBYIOT CBOOOJHOMY ONEPUPOBAHUIO TEPMUHOJIOTHEH;

IPEOCTABIISAIOT MIPETO1aBaTeNI0 BOZMOXKHOCTh CUCTEMAaTHUYECKU KOHTPOJIUPOBATh YPOBEHb CaMO-
CTOATEIbHOU pabOTHI CTYJEHTOB.

[Tpy MOArOTOBKE K MPAKTHYECKHM 3aHATHAM HEOOXOAMMO MPOCMOTPETh METOJIUYECKUE YKa3a-
HUS, PEKOMEHIOBaHHYIO JIUTEPATYPy 0 TaHHOW TeMe; MOJrOTOBUTHCS K OTBETY HA KOHTPOJIBHBIE BOIIPO-
CBI.

B xo/1e BBIMONHEHNS MHAUBUIYAIBHOTO 3aJaHHsI TIPAKTHUECKOTO 3aHITHS CTYJCHT TOTOBUT OTYET
0 pabore (B nporpamme MS Word miu mo6om IpyroM TEKCTOBOM penaktope). B order 3aHocsTCs pe-
3yNbTaThl BHIMOJHEHUS] KaKJOTO IMYHKTA 3aaHus (CXEeMbl, AuarpamMmbl (rpaduxu), TaOIUIbl, pacyeTsl,
OTBETHI Ha BOIIPOCHI MYHKTOB 3a/1aHus, BBIBOABI U T.11.). [IpuMepHsIil 0Opazer odpopmiieHHs oTYeTa UMe-
eTcsl y IpernoiaBarTess.

3a 10 MUH 10 OKOHYAHHSI 3aHATHS MPENOoJaBaTelb MPOBEPsSeT 0ObEM BBHIOJHEHHON Ha 3aHATHH
paboThl U OTMEYAET pe3yJibTaT B paboueM >KypHale.

OcraBimecs HEBBIIOJIHEHHBIMU MMYHKTHI 33JJaHUs TIPAKTUYECKOT0 3aHATHs CTYIEHT 00s3aH J10]1e-
JIaTh CAMOCTOSTENIBHO.

[Tocne mpoBepku oTuUeTa MpenojaBaTelb MOXET MPOBOAMTH YCTHBIM MM MUCBMEHHBIA OMpPOC
CTY/ICHTOB JUISI KOHTPOJISI YCBOCHUSI UMH OCHOBHBIX TEOPETUYECKHUX M TPAKTHYECKUX 3HAHUHU O TeME 3a-
HATHUS (CTYAEHTHI JOJDKHBI 3HATh CMBICH MOJYYEHHBIX UMM PE3YyJIbTaTOB U OTBETHl HA KOHTPOJBbHBIE BO-
npockl). [1o pe3ynpTaTam mpoBepKH OTYETa U ONPOCa BHICTABIISETCS OLIEHKA 3a MPAKTUYECKOE 3aHSTHE.

CamocrositesibHas padora cryaenToB (CPC) no nucuumivae urpaeT BaXHYIO POJIb B XOJ€ BCe-

Tro yqe6H0r0 Ipornecca. Mertoauueckue MaTcepHraJibl U PCKOMCHAAIUN JJISA o6ecneuenus CPC roroBsarcs
npenoaaBaTeyIicM U BbIJAOTCA CTYACHTY.
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10. lMepeyvyeHb WMHGPOPMALMOHHBLIX TEXHOJNIOFMWA, UCMONb3yeMbIX MPU OCYLIECTBIIEHUU
oGpa3oBaTenbLHOro npouecca NO AUCUUNIIMHE, BKIKOYaA Mepe4vyeHb MPOrpamMMHOro
obecnevyeHnss U UHPOPMaLMOHHbLIX CNPaBOYHbIX CUCTEM (NPU HEOOXO0ANMMOCTH)

IIpu npoBeneHUN NPAKTUYECKUX 3aHATUN IIPEAYCMAaTPUBACTCA HCIIOJIB30BAHUE CUCTEM MYJIBTH-
MeIua U MOJEIUPOBAHUS.

11. OnucaHme maTepuanbHO-TeXHUYecKon OGasbl, HeoGxoaMMOoW Ans oCyLecTBNEeHUs
obpa3oBaTenbHOro npouecca no gUcUuniInHe

IIpakTnyeckue 3aHATHSA 110 JAHHON JUCUUIUIMHE MPOBOISATCS B 1aOOPATOPHUH MHUKPOIPOIECCOP-
HOW TEXHUKH, OCHAIICHHON MPOrpaMMHBIMH CpPEICTBAMH Pa3padOTKU MPUKIIAJHBIX MPOTPAMM H CEThIO,
o0BbeuHsIONIeH pabouee MECTO MperoaaBaress ¢ pabourMMH MECTaMH CTYACHTOB.

ABTOD: ,?.-' i
1.T.H., Ipodeccop C '}f v« A.E. MajnuHoBCKUI

3aB. kadeapoit OMC,
KaH/. TEXH. HAyK ‘_ /O B.B. Poxkos

[Tporpamma otobpeHa Ha 3aceaHuu Kadeapbl BMC' ot 07.09. 2016 roxa, mpotokoin Ne 1.
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