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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

Lenpto mnpenojgaBaHus AUCIUIUIMHBI SIBISETCS  SIBJISIETCS  MOATOTOBKA
CHEIUAIKCTOB B 00J1acTH pa3paboTKu MH(DOPMAIMOHHO — YIPABJISIOUIUX CUCTEM
JUTsl TIOBBIMIEHUS 3(PGEeKTUBHOCTH (HYHKIIMOHUPOBAHUS AIETKPUPUITIPOBAHHOTO
TpaHcIopra Ha 0aze COBPEMEHHOU BBIYMCIIUTEIbHON TEXHUKHU,
MHUKPOIIPOIIECCOPOB, MUKPOKOHTPOJIJIEPOB, KOMITBIOTEPHBIX M MH(GOPMAITMOHHBIX
TEXHOJIOTUH.

3amauyaMy JUCHUILIMHBI SBISECTCS (OPMHUPOBAHUE Y CTYACHTOB 0a30BBIX
3HAaHUM U yMEHUU B 00JacTH (YHKIIMOHUPOBAHUS, MOCTPOCHUS U NPUMEHECHHUS
MUKPOIPOLIECCOPHOU TEXHHUKHU I CO3JaHUsl IIU(PPOBBIX MPOrPAMMHBIX CHCTEM
YIPaBJICHUS 00BEKTAMU YHEPTOCHAOKECHUS DIIEKTPUUECKHUX KEIEIHBIX JOPOT.

JlaHHasi NMUCHIMIUIMHA WMEET TPOMAJHOE 3HAYCHUE CO BPEMEH CO3JIaHUS
MEPBBIX BBIYHCIWUTEIBHBIX MamuH. [Ipomnmioe, coBpemeHHOEe u Oymyriee
WHXCHEPHOE TBOPYECTBO HEMBICIUMO 0€3 TPUMEHEHUS MHKPOIPOIIECCOPHOM
TeXHUKHA. HEMBICIIMO 3TO M AJIA DJICKTPOIHEPTETUKH BOOOINE M TPAaHCIOPTHOM
AIIEKTPOIHEPTeTUKH B YacTHOCTU. OTHAKO, I JAHHBIX OTpaciiei H3y4eHHe OCHOB
MUKPOIIPOILIECCOPHONW TEXHUKHU TMPUOOPETAET OCOOCHHBIM CMBICI, TPEOYIOMIHiA
PaCKPBITh CHEITU(PUIECKAE CTOPOHBI IKCILTyaTallMH BEIYUCTUTEIPHON TEXHUKH HA
AIEKTPOIHEPTETUUECKUX O00BEKTaX. MUKPOMPOIECCOpHAs TEXHUKA OTHOCUTCS K
CTa0OTOYHBIM ~ CHCTEMaM, B TO BpeMs KaK 3JEKTPOIHEPreTHKa  ITO
BBICOKOBOJIFTHBIE MOIIHBIC CHJIBHOTOYHBIC OOBEKTHl. CoBMecTHasi paboTa
HAKJIQJbIBACT BAYKHBIC M UCKITIOUYUTEIbHBIC TPEOOBAHUS K IIOHUMAHUIO TOHKOCTCH
GyHKIIMOHUPOBAHUS MHUKPOIIPOIIECCOPHBIX CUCTEM, UX aIMIMapaTHOMY MOCTPOEHUIO
U CpelicTBaM 0€30TKa3HOTO HU3KOYPOBHETO MTPOTrPAMMHUPOBAHHSL.

2. [Inanupyemblie pe3ybTaThl O0YUYEeHHS 110 JUCITUTUTHHE (MOIYJIIO).

[lepeuenr GopMHUpyeMBIX pe3ylabTaTOB OCBOCHHSI  0Opa30oBaTEIbHOM
porpamMmbl (KOMIIETEHIIMI) B pe3ysbTaTe 00yUYeHus M0 AUCHUIUIMHE (MOIYIIO):

OIIK-2 - CpnocobeH mTOHMMATh MPHUHIMIBI PabOTBl COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJOTMM M HCIONb30BaTh MX I pelIeHus 3ajad
1po(heCcCUOHATIBHON e TEIbHOCTH;

ITIK-3 - CnocobeH npoBoauTh pa3padOTKy U IKCHEPTU3Y MPOEKTOB CUCTEM
JJIEKTPOCHAOKEHMSI KEJIE3HBIX JOPOT M METPOIOJUTEHOB, HX OTAEIbHBIX
AJIEMEHTOB M TEXHOJIOTMYECKHX IIPOLIECCOB, B TOM YHCIE, C HCIOJIb30BAHHEM
CUCTEM aBTOMAaTU3UPOBAHHOIO MPOEKTUPOBAHUA?;

IIK-5 - Cnoco0eH mnpuUMEHSTh 3HAHUS B OOJACTH DIIEKTPOTEXHUKH,
AIIEKTPOHUKHU U LHUQPPOBBIX TEXHOJIOTUHN MPHU PEIIEHUH MPO(PECCHOHANBHBIX 3aa4



OOGy4eHue 1o JUCUUILIMHE (MOAYJII0) MPEANoaraeT, YTo Mo €ro pe3yJibraram
oOyuaroruiicst Oyier:

3HaTh:

- COBPEMCHHBIC MHKPOIPOIECCOPHBIC CHCTEMBI Ha JKEJIC3HOI0POKHOM
TPAHCIIOPTE B 00JIACTH JICKTPOIHEPIETUKH;

- OCHOBHBIE TEXHHYECKHE HOPMATHBBHI IO (PYHKIIMOHUPOBAHHIO CHCTEM
TATOBOTO JJICKTPOCHAOXKEHUS, BO3MOKHOCTH WX HWXMEPEHUS © KOHTPOJISI
MHUKPOIIPOIIECCOPHBIMUA CHCTEMaMH PA3IUIHOTO YPOBHS;

- TIepeOBBIC TEXHOJOTUH WH(OPMAIITMOHHOTO OOCCTICUCHUS MPEIIPHUITHH,
OTJICJIOB, CTPYKTYP XO35HCTBA JICKTPOCHAOKEHUS.

Baanern:

- TOHATHHHBIM  ammapaToM B  00JacTH  MHUKPOIPOIICCCOPHOM U
BBIUMCIIUTEIILHOM  TEXHHUKH, METOJUKAMU pacu€ra, MPOCKTHUPOBAHUA U
JIMATHOCTUKU MUKPOIPOILIECCOPHBIX CUCTEM;

- A3bIKaMU BBICOKOTO M HU3KOT'O YPOBHEH ISl IPOrPAaMMUPOBAHUS U OTIIAJIKU
MUKPOTIPOIIECCOPHBIX CUCTEM, HaBbIKAMHU PabOThl ¢ 0a3aMH JaHHBIX U S3UKOM
3ampoca K HUM,;

- M3MEPUTEIBLHBIMU TEXHOJIOTHSAMH JUJII aHajgu3a paboTOoCTOCOOHOCTH
CPEACTB U3MEPUTEIILHON U BBIYUCIUTENBHON TEXHUKH, YCTPAHITh UX OTKA3bl WIIH
TPaMOTHO COCTABJISITh AKThl HEUCITPABHOCTH.

Ymersn:

- aHANM3UPOBAaTh M BbIOMpaTh HamOojee 3(P(HEKTUBHBIE NPOrPAMMHBIC
IPOAYKTHI, MEKPOIIPOIIECCOPHHBIE KOMIIOHEHTHI, YPOBHU MPOTPAMMHUPOBAHUS U
anmnaparHble IIaTGOPMbI IPU pa3padOTKE YCTPOMCTB YNpPaBIEHUS U KOHTPOJIS;

- IPOEKTUPOBATh U CO3JaBaTh MPOrPAMMHO — allapaTHbIE KOMIUIEKCHI s
coopa, mepegaun UWHGOPMAIIMM H YOPABICHUS OOBEKTAMU CO CTOPOHBI
BBIUHCIUTEIBHBIX CHCTEM;

- AaHANU3UPOBATh COBPEMEHHBIM TUATHOCTHYECKHA MAapK M HAXOAUTTh
BO3MOJXKHBIE MyTH MOJIEPHH3AINH, PAa3BUTHS U PACIIMPEHUS (PYHKIIHMOHATHHBIX
BO3MO>KHOCTEM MOCPEACTBOM IPUMEHEHUS COBPEMEHHBIX HH(OPMALMOHHBIX
TEXHOJIOI'MH Ha 6a3e MUKPOIIPOLIECCOPHBIX CUCTEM.

3. O0beM TUCHUIUTMHBI (MOJTYJIS).
3.1. O6mias Tpy10€MKOCTh AUCIUILIUHBI (MOIYJIs).

OO6mast TPymHOEMKOCTh JUCHUIUIMHBI (MOIyss) cocTaBisieT 7 3.e. (252
akaJeMHUYeCKUX yaca(oB).



3.2. O6bem aucuMIUIUHBL (Monaynsi) B (opMe KOHTAaKTHOW paboTh
oOyyarmuxcsi ¢  MeJaroruueckuMu  paboTHUKaMd ©W  (WIM)  JIUIAMH,
IPUBJIEKAEMBIMH K peajin3aluu o0pa3oBaTeIbHOM MporpaMMbl Ha UHBIX YCIOBHUSIX,
IIPYU MPOBEJCHUHN YUE€OHBIX 3aHITHI:

KomuuectBo yacoB
Tum yaeOHbIX 3aHATHH Cemectp
Bcero

Ne8 | Ne9

KonrakTHas paboTa rmpy npoBeieHUN Y4eOHBIX 3aHSATHH (BCET0): 134 70 64
B ToMm uncie:

3aHsATHS JIEKIIMOHHOTO THUIIA 60 28 32

3aHATHS CEMUHAPCKOTO THIIA 74 42 32

3.3. O06beM UCHUIUIMHBI (MOIYJA) B (OpMEe CaMOCTOSITENIbHOM padOThI
oOydJarommxcs, a Takke B (opMe KOHTAKTHOH pabOThl OOydYarOMIMXCA C
nearoruaeckuMu paboTHUKAMU U (WIJTH) JTUIIAMU, TIPUBJICKAEMBIMH K peaTu3aiiu
0o0pa3oBaTeNbHOM MpPOTrpaMMbl HA HWHBIX YCIOBHUSX, TMPH TPOBEIACHHUH
IIPOMEKYTOUHOM aTTecTanuu cocrasiser 118 akagemuyeckux vyaca (0B).

3.4. [Ipu oOy4eHUY 110 UHANBUYyATBHOMY YU€OHOMY ILJIaHY, B TOM YHUCJIE TIPU
YCKOPEHHOM 00Yy4YeHUH, 00BEM AUCIUIUIMHBI (MOJIYJIsI) MOXKET OBITh pean30BaH
MOJTHOCTBIO B (DOPME CaMOCTOSITEIbHON pabOoThl 00yJaronuxcs, a Takke B hopme
KOHTaKTHOW PabOThl 00ydaIOIMUXCs C MEAArorudecKuMu pabOTHUKAMHU U (WJTH)
JUIaMH, TIPUBJIEKAEMBIMU K peau3aiu o0pa3oBaTebHON MPOrpaMMbl Ha UHBIX
YCJHOBUSIX, IPU MPOBEJACHUU TPOMEKYTOUYHON aTTECTAIIUH.

4. ConeprkaHue TUCIHUTIIAHBI (MOTYJIs).

4.1. 3aHATHA TEKIUOHHOTO THUIIA.

/ TemaTrka JTEKITMOHHBIX 3aHATHH / KPATKOE COJEPIKAHHE
n/m

1 |OOmmue cBegeHU.
L[eJ'II/I " 3aa4u Kypca, €ro CBA3b ¢ ApYruMu JUCHUITIIMHAMU. KpaTKHI:I I/ICTOpI/I‘IGCKI/Iﬁ OYCPK pa3BUTHA

MHUKPOIPOIIECCOPOB U MUKPOKOHTPOJIIIEPOB, 3aKOH Mypa

2 |DneMeHTHI TEOpUH YIPABICHHS

VYnpasienue, BUIBI YIIPaBICHHS, TIpo1iecc ynpanieHus. CrcremMa 3IeKTPOCHA0KEeHNS KaK CIIOKHBIN
00beKT ynpasieHus. Mecto, posib U QyHKIMOHAbHbIE 005I3aHHOCTH MUKPOIPOLIECCOPOB U
MHKPOKOHTPOJIIEPOB B YIPABICHHUH Pa3TMIHBIMI O0BEKTaMH JIIEKTPOCHAOKEHUS SJICKTPHIECKUX

JKEJIE3HBIX TOpOT

3 [[ToctpoeHre MUKPOIPOLIECCOPHBIX CUCTEM YIPaBICHUS
HpI/IHIII/IH HeﬁCTBHﬂ CUCTEM YIIPABJICHUS Ha OCHOBC MUKPOIIPOLIECCOPOB. CDyHKHI/IOHaJ'II)Haﬂ cxXema




n/n

TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

MHKPOIIPOIIECCOPHON CHCTEMBI YIIPaBIICHNUS, B3aNMOAEHCTBIE BCEX (DYHKIIMOHAIBHBIX OJIOKOB MEXKIY
co0oii. [TonsTre mMHHON apXuTeKTypsl. L{upKyssuus HHPOpMAIIIN B MUKPOIPOIIECCOPHBIX CHCTEMaX
YIpaBIeHUS

Hpe,[[CTaBJ'ICHI/Ie I/IH(I)OpMaI_II/II/I B MUKPOIIPOUECCOPHBIX CUCTEMAX

Apudmernueckre 0CHOBBI pabOThl MEKPOIIPOLIECCOPHBIX CUCTEM yrpaBiieHus1. [103UIIMOHHbBIE CHCTEMBI
cuuciieHus. IlepeBos uucen u3 OAHON CUCTEMBI CUUCIICHU B Apyrue. @opmaTsl IpeICTaBICHUS
LEJOYUCIICEHHOHN YHCIIOBOM HHPOPMALIMU B MUKPOIIPOLIECCOPE U TPaBHJIa BHIOIHEHHS aprU(PMETHIECKUX
omnepauuii HaJl HUMHU.

@DopMaThl PEACTABICHNUS LEIOYNCICHHON YMCI0BOM HHPOPMAIIMK B MUKPOIIPOIIECCOPE U IpaBHiIa
BBITTOJTHEHUSI apU(METHUSCKHUX OTIepaiid HaJ HUMA

OYHKIIMOHUPOBAHUE MUKPOITPOIIECCOPOB

Knaccudukanus MukponporeccopoB. TumoBas CTpyKTypa COBPEMEHHOI'O MUKPOIIPOLIECCOPA U
MHUKpPOKOHTpoIuiepa. Pabounii nuki npoueccopa. Peructper o01iero 1 cienuaibHOro Ha3HaueHHsI.
I'apBapnckas u pon-HeliMaHOBCKast apXUTEKTYPbl OpPraHU3aH TaMSITH.

ApxuTekTypa rpapuecKux IpoLeccOpOB M UX PUMEHEHHUE ISl Herpa(uuecKiX BHIYUCICHUI.
CermentupoBanue namatu. Jamn namsatu. Crexu. IpepsiBanus. Pexxumsl anpecanun

OcHoBHI s13bIKa accemOmepa 1ys mporeccopo cemeiictBa Intel P6 u cemeiictea AVR
CtpyKkTypa mporpaMMbl Ha sI3bIKe accemOiepa. JlekceMbl. JIMpeKTHBEI ONpeieTICHAs JaHHBIX. THITBI
oTepaTopoB acceMOIepHbIX nporpammax. CTpyKTypa KOMaH/IbI Ha si3bIke accemOuepa. [ pymnmbsl komana
mukponpoueccopa. Crpykrypa komanz B CISC u RISC npoueccopax. MMX, SSE, SIMD pacuupenust
KOMaH/1

KomaHpl nepecbuiky JaHHBIX
. Pabora co crekom. Anpecanust cteka. Komanapl 3arpy3ku/u3snedenus B/u3 creka. [lepenaua napamerpos
B IIOAIIPOTrPaMMBI YEPE3 CTEK

ApudmeTrueckue KOMaHIbl
Apudmerndeckne koMaHAbL. 8-, 16-, 32-X 1 64-0MTOBOE CIIO’KEHIE, BEIYUTAHUE, YMHOKCHHE U JICIICHUC.
Apudmerniaeckre KOMaHIBI CO 3HAKOM

KOMaHI[LI YHOpaBJICHUA MMOPAIKOM BBIITOJIHCHUA TPOTPAMMBL
Komaner cpaBHenust. Komansl 6€3yciioBHOrO U yCIOBHOTO Iiepexoa. KoMaH bl opraHu3aiyy HUKIOB.
Komasn1e1 BEI30Ba OANPOrpaMM U BO3BpaTa U3 HUX

10

Jlornueckue KOMaHAbI 1 KOMaHIbI MaHUITYJIUPOBaHUS ouramMu
Jlormueckue komauael. Buast casura. Komanmer mukimmdgeckoro casura. Komanap! mooutoBoit o6paboTku

11

KOM&HI[BI JJIA pa6OTBI C MaCCHMBaMHU U CTPOKaMH
Komanel cpaBHEHUsI, CKAHUPOBAHUSL, TIEPECHUIKH, COXPAHEHHUS 1 3arpy3KH cTpok. IIpedukcel moBTOpEHMS.
®drnaru HanpasieHUs MpH paboTe co cTpokamu. TabIMuHbIe KOMaH/IbI

12

CoBpeMeHHbIE Cpe/ICTBa Pa3padOTKU MUKPOIPOLIECCOPHBIX CUCTEM YIIPABICHHUS

Bosmoxuoct MatLab, Simulink ¢ Habopamu uactpymentos Control Design, Fixed Point, Real-Time
Workshop Embedded Coder. Cucrema CoDeSys

13

CTpyKTypa CI0KHBIX MUKPOIIPOIECCOPHBIX CUCTEM
[TpuHONTIBI TOCTPOEHUS CIIOKHBIX MUKPOIPOLIECCOPHBIX CUCTEM, BEAYIIHE (OCHOBHBIE) U BEJOMbBIE
MHKPOIIPOLIECCOPBI

14

[TpencraBnenre HHPOPMALIMU B MUKPOIIPOLIECCOPHBIX CHCTEMaX

15

WuTepdeiicbl COBpeMEHHBIX MUKPOIIPOLIECCOPHBIX CUCTEM
Knaccudukarus uarepdericos. IlocienoBaTensHble U MapalieibHbIC, IPOBOIIHBIC U OECIIPOBOIHBIC
unrepdeiicel. KBuruposanus. KontposnbHbie cymmbl. [TakeTs

16

[IporpaMMHoO-anmapaTHbIN OPUHIUI TOCTPOEHUS NPOPMALTMOHHO-YIIPABIISIFOIINX
CUCTEM




n/n

TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

Crioco0s1 pa3zpaboTku anroputmMoB u porpamm st MUY C. OcoOeHHOCTH pean3aluil HENpephHIBHOTO 1
JUCKPETHOTO yIpaBiieHus. [IporpaMMupoBaHie BCTpanBaeMbIX CHCTEM. [IporpaMMupoBaHue CHCTEM
peaNbHOro BpeMeH!

17

[TousTue 00 I/IH(I)OpMaLII/IOHHBIX TCXHOJIOTHUAX

DrneMeHThl HHOOPMALMOHHBIX TEXHOJIOTH, TEOpUH UH(POPMALIUK U TEOPHUHU YIIPABICHHUS

18

ITpunuuns! noctpoenust AL B MUKpOIIPOLIECCOPHBIX CHCTEMAX

apannensusrii ALIL naTerpupyromuit AL, ALIT mociegoBaTensHOTO IPUOIIDKEHHS, KaCKaIHbIE
AIII, curma-nenbra AL

19

XapaktepucTuku UHTErpupoBaHHbIX ALIl B MUKpPOIIPOIIECCOPHBIX CUCTEMAX
XapakTepHCTHKH IpeoOpa3oBaHus, KBAaHT MpeoOpa3zoBaHus, TudQepeHranbHas 1 HHTerpaabHas
HEJTMHEHHOCTH, Pa3psIHOCTD, IIyM, ObIcTpoeiicTBie. OCOOCHHOCTH MHOTOKaHAIIBHOM paboTHI

20

Hepapxuueckas cTpykrypa xo3siictBa 3ueprocHadkenus OAO "PXK/" u

nH(GOPMAIIMOHHBIE TIOTOKU B HEM

DneMeHTapHBIA 00BEKT AIeKTpocHaOkeHus. Pactipenenerne HHPOPMAITUH 10 YPOBHIM HEPAPXUICCKOM
CTPYKTYPHI YIIPABICHUS XO3SHCTBOM 3JIeKTpOCHAOKeHH s, [IepBHYHBIN U IPON3BOAHBIE TAPAMETPHI
pabotsl. TpeboBaHMs K OBICTpOIEHCTBHIO cOOpa 1 00pabOTKH M3MEpEeHHON MH(POPMAITIH

21

Mertoapl 00pabOTKH U3MEPUTETHLHON HHGOPMAITIH

MeTOZ[I)I MaTEMAaTHYEKCKON CTATUCTUKH U TCOpUU BepOfITHOCTeﬁ JJIA 06pa6OTKI/I U aHaJIu3a
HC\3M€pHTeJ’IBHOI>i I/IH(I)OpMaHI/II/I. Pacuér BEPOATHOCTHBIX U CTATUCTUYCCKUX XAPAKTCPUCTHUK TOKOB U
HaHpH)KeHI/Iﬁ TATOBbLIX HOI[CTaHHPIﬁ, IIUTAOIIUX U OTCACBhIBAIOIIINX JIMHAN

22

Mukpomnporiiecconbie HHPOPMAMOHHO-YIPABIISIFOIINE CUCTEMBI KOHTPOJIS
TpaHCcPOPMATOPOB TATOBBIX MOACTAHIIUN

23

Muxkpornpoiiecconble UHGHOPMaMOHHO-YIIPABIISIFOIINE CUCTEMbI KOHTPOJIS
peoOpa30BaTEeNIbHBIX arperaToB TATOBBIX MOJCTAHIUII

24

MI/IKpOHpOHCCCOHLIC HH(bOpMaLIHOHHO-YHpaBJ'I}IIOIJ_II/IC CHUCTCMBI KOHTPOJISA IPOBOJ0OB
KOHTAKTHOM CETH U MUTAIOIINX JIMHUH

25

ba3bl TaHHBIX U3MEPUTENBHON HHpOpMAUN
[Mounstue BJI. Knaccudukarms bJ1. [Tpunimmns: nocrpoenus u xpanenus: /1. CYB/1.

4.2. 3aHATHS CEMUHAPCKOTO TUIIA.

JlaGopatopHbie paOOThI

HaumenoBanue mabopatopHbIX paboT / KpaTKoe CoepKaHue

HporpaMMa MepeBOJa BCUICCTBCHHBIX YHUCECJ CO 3HAKOM MCIKAY CUCTEMAMMA CUUCIICHUA C

OCHOBaHUEM OT 2 10 32 Ha sA3bIKE BBICOKOTO YPOBHSI.

Hanmcaﬂne HpOFpaMMI)I Ha A3BbIKEC BBICOKOI'O ypOBHH B COOTBETBETCTBUU C BbIJAHHBIM Bapl/IaHTOM, KOTOpaH
MMPOU3BOAUT MEPEBOA YUCCIT KITACCUICCKUM CHOCO6OM MEXKIAY CUCTEMAMU CUHUCIICHU HE BXOOAIIUMU B
o6iee MHOKecTBO M. [lepeBoa Mexy YrciaMu BXOASIIMME B 001[ee MHOKECTBO M OCyIIeCTBIISIETCS
METOJIOM TPYIIHPOBKH, YTO JOJDKHO OBITH PEaM30BAHO B KOAE MPOTPAMMBL.

Nzyuenune popmata npencraBieHns BelecTBEHHBIX yucen B mamsatu [1K Ha ocHoBe

BapHAHTHOT'O TUIA 3aKCh. MalIMHHBIA HOJIb. MaIIMHHBI 3TICUIJIOH.

HpeZ[CTaBHeHI/Ie OZIHOﬁ nu TOI71 XeE O6J'IaCTI/I NaMATH Pa3IMYHBIMU TUIIAMHA IUIS1 IOHUMAHUS KaK XpaHATCA
Pa3JIMYIHbIC JaHHBIC B MUKPOIIPOLCCCOPHBIX CUCTEMAX.

HaXO)K,HeHI/Ie MAaIlMHHOT'O HYJII B MAaTEMATUYCCKOM U MTPOIrpaMMHOM NOHUMAHHWH, 4 TAKXKC MAILIMHHOI'O
SIICUJIOH, IJId MMOJIYYCHHOT'O BEIIECTBEHHOI'O YHCJia HyTéM HanrCaHus IporpaMMbl Ha sAI3bIKE BHICOKOT'O
YPOBHSL.




n/n

HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

W3ydenue nmpaBuil HaUMCcaHUs MPOTrpamMM Ha s3bIKe acceMOiiep u paboThl ¢

KOMITUJIATOPAMHA U KPOCC-OTJIaAUYUKaMU.

Vcnonp3oBaHue KOMaH NEPECHUIKH JAHHBIX MEXAY MaMAThI0 U BHYTPEHHUMH PETUCTPaMU
MHKPOIIPOIIEcCcopa.

Hcnonp3oBanue apudMeTHIeCKUX KOMaH JUIsl pacuéra BeIpaKeHHs 0 3aJlaHHON (hOpMyJie IPH YCIOBUH,
YTO MCXOJHBIE YKcIa (IIeble O 3HAKOM) B Ipolecce J000i U3 apudMeTnieckux oneparuii He 00pasyroT
OCTaTKa M He MEePEeToNHAI0T 32-X pa3psAaHbIil perucTp.

Hcnonp3oBaHne KOMaH]| CPaBHEHHS, IIEPEX0/ia U BBI30Ba MOANPOrPaMM AT peann3aliii COPTUPOBKU
TICEBJOCITyYalHBIX YHCEN B PaBHBIE 110 00bEMY 00JIaCTH MaMATH.

OHpCI[eJ'ICHI/Ie BO3MOXHOCTH KOMMYTAallNH 3aJaHHOI'O aIlliapara B STYCHKHU cblzmepa
KOHTAaKTHOM CETH B 3aBHCUMOCTH OT OalTa-COCTOSHUS BCEX KOMMYTallMOHHBIX
arraparoB B sTYeHKeE.

Heob6xoanmo HamucaTh NporpaMMy Ha S3bIKE HU3KOT'O YPOBHSI, KOTOpasi TO3BOJISIET MPOaHATU3UPOBATD
T000# 0aiT-COCTOSIHUS 1 JINOO MO3BOJIUTH IIPOU3BECTH KOMMYTAI[OHHBIE IEHCTBUS B COOTBETCTBHU C
HUM, MO0 3aIPETUTh ITO JeJIaTh, UCXOJ U3 TIpaBUJI Oe3aBapUitHON KOMMYTAIIMH 3JIEKTPOOOOPYAOBaHNUS B
JIIEKTPOIHEPTETHUKE.

Pa3pabotka nmporpammsl pacuéra ocrarounoro pecypca ITA TII no coBokynHocTH

HU3MEPHUTENbHON nH(pOpMaIUn

Hanmcanue mporpamMmel, Ha BXOJI KOTOPOH MOJAIOTCS JaHHBIC C BUPTYAIBHBIX TATINKOB O TEMIIEpaType,
HaIpsDKEHUH, TOKaX OCHOBHBIX Y3I10B [1A, X aHanu3 B peajibHOM BPEMEHH, U HAIIUCAHUE
COOTBETCTBYIOIIETO aJITOPUTMAa MPOTHO3UPOBAHUS MPOBEICHUS TUIAHOBO MPEIyNPEAUTEIBHBIX PadoT
y3noB [TA.

Pa3paboTka nmporpaMmMbl pacdéra TeMIeparypbl HarpeBa poBOJJOB KOHTAaKTHOMN

MOABECKHU MO COBOKYITHOCTHU 3aMCPOB

Hamnucanue nporpammsl ICEBAOTEIUIOBOM 3aIIUThl KOHTAKTHOM, Ha BXOJl KOTOPOW MOJAI0TCS JaHHbIE C
BHUPTYJIBHBIX JaTYUKOB, UMUTHPYIOIINX 3aMEPHI TIOTOIHBIX YCIOBHUH, B KOTOPBIX 3KCILTYyaTHPYETCS
KOHTAKTHAs CeTh. TOK KOHTAaKTHOH ceTH OepETCsI U3 AIIEKTPUUYCCKOTO pacdéTa, BEIIAHHOTO B KAUSCTBE
HCXOJIHBIX JAHHBIX.

[IpakTrueckue 3aHATHS

TemaTuka MpaKTHYECKUX 3aHATHI/KPaTKOE CO/IepIKaHNe

HepeBon YUCCIT MCXKIY MNOSUIIUOHHBIMU CUCTEMAMU CUHUCIICHUS.
B pesynbTaTte CTyAGHT NOTy4YaeT HaBBIK OCYIIECTIICHHS TIEPEBO/IA YMCEN MEX/y TO3UIIHOHHBIMHU
CUCTEMaMU CUHCIICHHUS.

ApI/I(I)MCTI/I‘-IeCKI/Ie onepanru € YucjiaMu B CUCTEMAX CHUCIICHUS OCHOBAHUC KOTOPBIX

otanyHo ot 10.
B peSyanaTe CTy,I[eHT Hony'{aeT HaBBIK OCYIHCCTBHGHI/IH apI/I(bMeTI/I‘-IeCKI/IX onepauI/Iﬁ C yucCJiaMu B
CUCTCMaX CUHUCJIICHHUA

KonnpoBanue 1ienpiii yucena co 3HaKkOM B MUKPOITPOIIECCOPHBIX CHCTEMAX.
B pesynbTaTte CTyAEHT NOTydYaeT HABBIK KOJUPOBAHUS YHCEN B MUKPOIIPOIIECCOPHBIX CHCTEMAaX.

HpCﬂCTaBHeHI/Ie BCIICCTBCHHLBIX YHMCCJII B pa3p51z[H0171 CCTKC MalllMHBbI. HCPCBO,I[
BEIIECTBEHHOI'0 YKcja B MallIMHHLIN Ko, IToucK 111 HEro »Ke MalluHHOTO HYJISI U

MalllMHHOI'O 3IICUJIOHA
B pesynbrare CTyJEHT [10JIy4aeT HaBbIK IIPECTABICHUS BELICCTBEHHBIX YUCEIl B Pa3psIIHOM CETKe
MalIMHbI ¥ [IEPEBO/A BELIECTBEHHOIO YKCJIA B MAIIMHHBIN KO,

Oco0eHHOCTH MUKPOIIpoIIeccopa
N3yuyenne BUAOB afpecanii MUKpOIPOIEcCopa.




n/n

TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

Komanasl Mukpomnpoueccopa:

- IepEeChUTKA JaHHBIX;

- apuMeTHIECKHE;

- JIOTUYECKHUE;

- Iepexoia U BbI30Ba MOANPOrpaMM.

Pabota c npoleccopoM BELIECTBEHHBIX YUCEIL.

Pazpabotka mporpammsl pacuéra ocTaTouyHOro pecypca tpanchpopmaropa TII mo
COBOKYITHOCTH U3MEPUTENIbHON HHpOpMAaIIH

B pesynbraTe CTyAeHT HOMTydaeT HaBBIK Pa3paboTKa MPOrpaMM pacdéTa OCHOBHOTO 000PYAOBaHNUS
MIOJICTAHIINH.

Pa3paboTka nmporpaMmMbl pacyéra TeMIepaTypbl HarpeBa MpoBOJJOB KOHTAKTHOMN

MMOABECKU IO COBOKYITHOCTHU 3aMCPOB
B pesynbrate cTy/eHT HOTy4YaeT HaBBIK pa3padoTKa MPOrpaMM pacuéra yCTPOHCTB KOHTAKTHON CETH.

4.3. CamocrosiTenbHas paboTa 00y4darOIMuXCs.

/11

Bua camocrosiTebHOM paboThI

MOJTrOTOBKA K J1a00paTOpHBIM paboTam

MOATOTOBKA K MPAKTHUYCCKUM 3aHATHUAM

paboTa ¢ JEeKIMOHHBIM MaTepUaIoM U JIUTEPaTypoil

BeimoHeHne KypcoBoii paObOTHI.

IloaroroBka k HpOMC)KyTO‘-IHOﬁ aTTeCTalu.

| U1 | W N|

[ToaroroBka k TeKyIiemMy KOHTPOJIIO.

MOACTAHUUAX  MOCKOBCKOTO  METPONOJIMTEHA B  PA3IMYHBIX  YCJIOBHSAX
JKCIUTyaTallMy, oOecreynBaroIMii BO3BpAIllCHUE JAHHBIX O BapUaHTE pacuéra,
Ha3BaHUU TATOBOM MOACTAHIIMM, MPOLEHTE 3arpy3KH TATOBOW mojcTtaHiuu 3a 60
MUHYT, IPOLIEHTE 3arpy3KH TArOBOM MOACTAHIMH 32 18 MUHYT, MPOLEHTE 3arpy3KH
TATOBOM MOJCTaHIMH 32 5 MUHYT, 3((EKTUBHOM TOKE TSITOBOW IMOJCTAHIIUY,
MAaKCUMAJIbBHOM TOKE TSATOBOW MOJICTAHIIMH, CPETHEM TOKE TATOBOM MOACTaHIUH.

4.4. TTpuMepHbIN IEpeUeHb TEM KYPCOBBIX PabOT
Bapuant 1

Coznate 3ampoc K 0a3ze NaHHBIX C pe3yjibTaTaMH 3aMEPOB Ha TATOBBIX

Heo0xoauMblie TaOJIHUIBI U IIOJIST B HUX:

Ta6mmma: WTp

IToma: Hassanme TII, Pacxon sueprum, Ilpouent 3arpysku TII 60,

ITpouent 3arpy3ku_ TII 18, IIpouent 3arpysku_ TII 5.

Ta6muma: RMgCxI

[ons: ItpX, rne X — mopsaKOBbIM HOMEP OT 1 10 mOCIIeTHEN OACTAHIIUY.




Bapuanr 2

Coznath 3ampoc K 0asze MaHHBIX C pe3yjbTaTaMHU 3aMEpPOB Ha TITOBBIX
NOJCTAaHIMSIX  MOCKOBCKOTO  METPONOJUTEHAa B  PA3IUYHBIX  YCIOBHUSAX
IKCIUTyaTaIly, 00ecreYnBaroNInii BO3BpAIICHNE JAaHHBIX O BapHaHTE pacuéTa,
Ha3BaHUM TATOBOM MOJICTAHIIMM, TUIIE MpeoOpa3oBaTeIbLHOrO TpaHchopmaTopa,
KOJIMYECTBE BKJIFOUEHHBIX peoOpazoBaTEIIbHbIX TpaHchopmaropax,
HOMMHAJIbHOM M pacd€THOM TOKe MpeoOpa3oBaTesibHOTO TpaHchopmaropa 3a 60
MUHYT, HOMUHAJIHHOM U pac4€THOM TOKE NMPeoOpa3oBaTeIbHOr0 TpaHchopmaTopa
3a 18 MUHYT, HOMHUHAJBbHOM M pPAac4€THOM TOKE HPeoOpa3zoBaTEIbHOTO
TpaHcdopmaropa 3a 5 MUHYT.

HeoOxoaumbie TaOMUIIBI U TIOJISE B HUX:

Ta6mumna: NagrPT

[Mona: Ntn, Tun nr, Tok 60, ToxP 60, Tok 18 20, ToxP 18 20,
Tox 5 10, TokP_5 10.
Ta6numa: TjagPst

[Tomst: Primery Ind, Bxmoueno, Ha3zsanue, Tum.

Bapuanr 3

Coznath 3ampoc k 0a3e JMaHHBIX C pe3yJbTaTaMH 3aMEpPOB Ha TATOBBIX
MOACTAaHIUSAX  MOCKOBCKOTO  METPONOJIMTEHA B Pa3JIMUYHBIX  YCJIOBHSX
DKCILTyaTalfy, 0OeCcTeunBaroONIuii BO3BpAIICHUE JaHHBIX O BapHaHTE pacyéTa,
HA3BaHUU TATOBOM TMOJICTAHIIMU, THUIIE TMOJYIPOBOJIHUKOBOTO MpeoOpa3zoBaTes,
KOJIMYECTBE BKJTIOUEHHBIX MOJIYTIPOBOTHUKOBBIX npeoOpa3oBaTeseH,
HOMHUHAJIBHOM M PAacu€THOM TOKE MOJIYMPOBOJHUKOBOTO MpeodpazoBarens 3a 60
MUHYT, HOMUHAJIbHOM U Pac4ETHOM TOKE MOJIYIIPOBOJHUKOBOTO IIpeoOpazoBaTeist
3a 10 MUHYT, HOMHUHAJIBHOM M pacuyéTHOM TOKE TOJYIPOBOJHUKOBOTO
npeobpaszoBarens 3a S MUHYT.

Heo6xoaumbie TaOIUIIBI U TTOJIS B HUX:

Tabmuua: NagrPP

ITona: Ntn, Tun nm, Tok 3600, ToxP 3600, Tox 10, ToxP 10, Tok 5,
TokP 5.
Tabmuma: TjagPst

[Tons: Primery Ind, Bxitoueno, HazBanue, Tur.



Bapuanrt 4

Coznath 3ampoc k 0a3e JaHHBIX C pe3yJbTaTaMH 3aMEpPOB Ha TITOBBIX
MOJCTAaHIUAX  MOCKOBCKOIO  METPOIOJUTEHA B  PA3JIUYHBIX  YCIIOBHUAX
AKCIUTyaTally, OO0eCIeUnBAIOIINA BO3BpaIlleHUE JAaHHBIX O BapHaHTE pacuéTa,
HA3BAHUU TATOBOM NOJACTaHIIMU, PACXOAE DHEPrMU HA TATOBOM IMOJCTAHIWH B
MBTe4, MakCUMaJIbBHOM MHKOBOM PAacCXOAE€ SHEPTrUHM Ha TSITOBOM IOJCTAHIMU B
MBrTeu, cpenHeM pacxoe Y3HEPIUU Ha TATOBOM IoACTaHIMU B MBTey.

HeoOxoauMebie TaOIUIBI U OIS B HUX:

Tabmauma: WTp
[Tona: Homep TII, HazBanue TII, Pacxon_sHeprum.
Ta6muma: RMgCxI

[Toma: NMgCx, ItpX, rne X — mopsakoBblii HOMEpP OT 1 10 mocieaHeu
MOJICTAHIIUH.
Tabmuna: RMgCxU

ITonsa: NMgCx, UtpX, rae X — MmopsAKOBBIM HOMEp OT 1 10 mocieaHen
MMOJICTAHIIUH.

Bapuant 5

Coznmatp 3ampoc kK 0a3e MaHHBIX C pe3yjbTaTaMH 3aMEpPOB Ha TSTOBBIX
MOJCTAaHIHUSIX  MOCKOBCKOTO  METPOIIOJIUTEHA B PAa3UYHBIX  YCIOBHUAX
IKCILTyaTaly, 00CCIICUNBAIONTUN TPOBEPKY Kabesei GpuaepoB TATOBOW CETH W
BO3BpaIllcHWE JaHHBIX O BapuaHTe pacuéTa, HAa3BaHUHU TITOBOM IIOJCTAHIINH,
Ha3BaHUM (Quaepa, TUNE Kabens, CceYeHUuH Kabelns, KOJWYeCTBE JIMHHM,
JOTTYCTUMOM TOKE, pacu€THOM TOKE, 3arpy3Ke KaOess B MPOIEHTaX.

Heo06xoauMble TaOIUILI U TTOJIS B HUX:

Tabnuua: Nagrf

[Tonsa: Hazsanue tn, HasBanme ¢dunepa, Tun kabens, Tok HOMyCTUMBIH,
Tok_pacuérnsiii, KonmnuecTBO JMHUIA.
Ta6numa: TjagPst

[Tonst: Primery Ind, Ha3Banue, Ctymnens.
Tabnuua: Devices

ITons: S, N_ycrpoiictsa, [Ipumeuanue.

Bapuant 6



Coznmate 3ampoc kK 0a3e NMaHHBIX C pe3yjbTaTaMU 3aMEpPOB Ha TSTOBBIX
MOJCTAHIMSIX  MOCKOBCKOTO  METPOTOJUTEHA B  PA3JIMYHBIX  YCIOBHSX
OKCIUTyaTaluy, OOECIeYMBAOIINN TMPOBEPKY Kabeleld OTCachIBAIONIUX JIMHHUMA
TATOBOW CETH W BO3BpAIlCHHE JAAHHBIX O BapHaHTE pacuéra, Ha3BaHUHM TATOBOM
[IOJICTAHIIMN, Ha3BaHUH OTCOCA, TUIIE KaOelIsl, CEUeHNH KaOest, KOJINUECTBE JIMHUM,
JOITyCTUMOM TOKE, pacuETHOM TOKE, 3arpy3Ke Kabels B IpOIIeHTaX.

HeoOxonuMbie TaOIUIBI U OIS B HUX:

Ta6muma: NagrOts

ITons: Haspanue Ti, HazBanue otcoca, Tun kabens, a.KonmudecTBo JIMHMM,
Tox_pomyctumslii, TOK pacu€THBIN.
Ta6muma: TjagPst

[Tons: Primery Ind, Ha3Banue, Ctynens.
Tabmuua: Devices

[Tons: S, N_ycrpoiictsa, [Ipumeuanue.

Bapuant 7

Coznmate 3ampoc kK 0a3e MaHHBIX C pe3yjbTaTaMU 3aMEpPOB Ha TSTOBBIX
NOJCTAaHIMSIX  MOCKOBCKOTO — METPOTIONUTEHA B Pa3lWYHBIX  yCIOBHUSX
IKCIUTyaTaIlK, 00eCNeYNBAIONINI BO3BpAIIEHUE NAHHBIX ISl CaMBIX TSDKEIBIX
BapHaHTOB pacuéra 1o HanOoJBIIIEMY CPEAHEMY U HAHOOJIBIIIEMY MaKCUMATbHOMY
TokaM (uuepoB TATOBOM ceTu. Bo3Bpamiaembie JaHHBIE TOJKHBI COICPKATh
uHdopmaiio o BapuaHte pacuéra, odbdexTuBHOMY TOKYy umepa 1,
MaKcHUMalbHOMY TOKY (unepa 1, cpennemy Toky dunepa 1, addhekTuBHOMY TOKY
bungepa 2, MakcuMadbHOMY TOKy ¢uaepa 2, cpeaHeMmy TokKy duaepa 2,
¢ dexTuBHOMY TOKY duaepa 3, MaKCUMaJbHOMY TOKY (puaepa 3, CpeaAHEMY TOKY
bunepa 3, spdexkruBHOMY TOKY ¢uaepa 4, MakCUMalbHOMY TOKY (unepa 4,
cpenHemy Toky dumepa 4.

HeoOxoauMbie TaOIUIIBI U TIOJISE B HUX:

Taomuna: TokFider

[Tons: TokFidX, rne X — nomep dunepa (1-4 npunagiexar xk TII 1, 5-8
npuHaiexat k TII 2, u T.1.).

Bapuant 8

Coznmate 3ampoc kK 0a3e NaHHBIX C pe3yJbTaTaMU 3aMEpPOB Ha TITOBBIX
MOJACTAaHIUSIX  MOCKOBCKOTO  METPOTOJUTEHA B  PA3JIMYHBIX  YCIOBHSX
OKCIUTyaTauy, 00ECTICUNBAIOIINI BO3BPAIICHUE JAHHBIX IS CaAMBIX TSKEIBIX



BapUAHTOB pacy€Ta Mo HauOOJIBIIEMY CpEHEMY U HAHOOIBIIIEMY MAaKCUMAITEHOMY
TOKaM KaOeJsiell oTcachIBAIOIIMX JIMHUN TATOBOW ceTu. BosBpalaemble JaHHBIE
JOJDKHBI COJIEpKaTh MH(OpMaLMI0O O BapuaHTe pacyéra, 3QQPEeKTUBHOMY TOKY
orcoca 1, MakcuMallbHOMY TOKY oTcoca 1, cpeaHemy TOKy otcoca 1,
3¢ PeKTUBHOMY TOKY OTcCoca 2, MaKCMMaJIbHOMY TOKY OTcCOca 2, CpEIHEMY TOKY
oTcoca 2.

HeoOxoauMbie TaOIUIBI U OIS B HUX:

Taomuna: TokOtsos

[Tomst: TokOtsosX, rne X — Homep otcoca (1-2 mpunamgexar k TII 1, 3-4
npuHamnexat Kk TII 2, u T.1.).

Bapuant 9

Coznatp 3anpoc k 0aze JaHHBIX, coAepranieil tHpopMaHo 00 HCXOIHBIX
JAHHBIX N0 JUHUU MOCKOBCKOTO METPOIOJIMTEHA, 00ECIIEUNBAIOIIMI MTPOBEPKY
COOTBETCTBMS W HAJIMYUSl TUIOB KalOeJell U MX CEUYeHMH, YKa3aHHbIX B TaOIuLe
Devices, Tunam u ceueHusiM Kabenei, ykazaHHbIX B cripaBouHuke Cab.

Heo0xoauMble TaOJIHIBI U ITOJIST B HUX:

Tabmuua: Devices
[MTons: Cab_type, S.
Tabmuua: Cab
ITonsa: Marka, S.

BapuanT 10

Co3mate 3ampoc K ©0a3e JaHHBIX C pe3yJbTaTaMd 3aMEepoOB  Ha
TOKONIPUEMHHUKAX SJIEKTPOTIOIBIPKHOTO cOcTaBa MOCKOBCKOTO METPOTIONUTEHA,
JIBUTAIOIIUMCS B TPSIMOM W OOpaTHOM HAamNpaBJICHUAX, O0OECTICUMBAIOIINI
dbopmupoBaHre HHPOPMAIIUK O pacHpeIeICHUN MUHUMAJILHOTO HAIPsHKEHUS Ha
tokonpuémuukax OIIC B 3aBUCUMOCTH OT KOOPAWMHATHI TYTH Uil 000UX
HaIpaBJICHUM.

Heob6xoanmbie TaOnHIIB ¥ TIOJISA B HUX:

Ta6muma: ULocl
[Tona: Koopaunara, Hanpsikenue.
Ta6muma: ULoc2

[Tona: Koopaunara, Hanpsixenue.



5. llepeueHp wu3naHUN, KOTOPBIE PEKOMEHIYETCS UCIIOJIb30BaTh IIPU
OCBOEHUHU JTUCIUIUIUHBI (MOJTYJIST).

15?1 bubnuorpaduyeckoe onucanue Mecrto noctyna

1 | baxosues, U. A. MuKkponponeccopHble CUCTEMbI https://e.lanbook.com/book/118272
YIPaBIEHUS YCTPOWCTBAMHU CHIIOBOM JIIEKTPOHHKH: (nata obpamenus: 28.02.2024).
CTPYKTYPBI M QITOPUTMBI: : yueOHoe nocodue / . A.
baxosues. — HoBocubupck : HI'TY, 2018. — 219 c.

— ISBN 978-5-7782-3546-5.

2 | Ocokuna, E. b. Mukponpo1ieccopHble CUCTEMbI https://e.lanbook.com/book/171805
ynpasieHus : yuebuoe nocobue / E. b. Ocokuna. — | (1ara oGpamenus: 21.02.2024).
Bnagusoctok : MI'Y um. agm. I'.11. HeBennckoro,

2020. — 129 c.

3 | UepBenuyk, B. JI. DnexTpoHHBIEC U https://e.lanbook.com/book/221762
MHKpOIIPOLIECCOPHBIE CUCTEMBI YIIpaBieHus : yueOHo- | (1aTa obpamenns: 21.02.2024).
Meroandeckoe mocoowue / B. JI. UepBenuyk, A. A.

Pynnens. — Owmck : Omckuit ['AY, 2018. — 102 c.
— ISBN 978-5-00113-079-6.

4 | Iurapes, JI. A. MUKpOIIPOLIECCOPHBIE CUCTEMBI https://e.lanbook.com/book/162813
ABTOMATHUYECKOTO yNpaBJIeHUs : yueOHoe nocodue / (nara obpamenus: 21.02.2024).

JI. A. TurapeB. — Cankr-IlerepOypr : CIIOT'AY,
2017.— 178 c.

6. [IlepeueHp CcOBpeMEHHBIX TIpOeCCHOHATBHBIX 0a3 JaHHBIX U
WH(POPMAIIMOHHBIX CIHPABOYHBIX CHCTEM, KOTOpPBIE MOTYT HCHOJb30BaThCS IPHU
OCBOEHUHU JTUCIUIUINHBI (MOJTYJIS).

1. Pecypc MHMKpONpOLIECCOPHOTO  OOecrneyeHus, B TOM  YHUCIE
AIEKTPOINOABUKHOTO COCTABA!

www.autex.ru

2. Cailt o MukpokoHTposuiepax cemeiictea AVR:

Www.avr.ru

3. IIpubGops! ajs pazpabOTKH, HATAJAKW, TIPOrPAMMUPOBAHHMS, TECTUPOBAHUS
MHKPOITPOLECCOPHBIX CUCTEM:

www.dessy.ru

4. CtaThu 0 MPOTPaMMUPOBAHUU, MUKPOKOHTPOJUIEPAX, MUKPOIIPOIIECCOpaX,
nepedepun:

www.habr.com

7. llepeueHb  JNHIIEH3UOHHOTO ©  CBOOOJHO  PaCIpPOCTPAHSIEMOTO
OpOrpaMMHOr0 OOECIEUYEeHUs, B TOM YHUCJIE OTEUECTBEHHOI'O IPOU3BOJICTBA,
HEO0OXOMMOTO JIJIs1 OCBOCHUSI TUCIUTLTAHBI (MOTYJIS).



Microsoft Windows, Microsoft Office, Microsoft Security Essentials,
Embarcadero RAD Studio XE2 Professional Concurrent AppWave

8. Omnucanue MaTepUaTbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW st
OCYIIIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo JUCIUIUTMHE (MOIYJIIO).

MapxkepHas J0CKa WA TPOEKTOP

KoMmmbroTepsl  aucruieitHoro kiacca Kadenpsl — «DIEKTpOIHEpreTuka
TpaHCIIOpPTa»

Ha60paTOpHLIﬁ CTCH/ «DJIEeMEHThI CUCTEM aBTOMATHUKU M BBIYMCIIMTEIIHHOM
TCXHUKN).

JlabopaTopHbIil cTeHn «MUKPOKOHTPOIUIEPHI U aBTOMATH3AITHS.

9. ®opma MpOMEKYTOUHOMN aTTECTAIIUM:

3auder B 8 cemecTpe.
Kypcogas pabota B 9 cemectpe.
DK3aMeH B 9 cemecTpe.

10. OuieHOUHBIE MAaTEpUAIBI.

OueHOYHbIE MaTepUalIbl, IPUMEHSIEMBIE MPU MPOBEACHUU MPOMEKYTOUHON

aTTeCTaly, pa3padaThIBAIOTCS B COOTBETCTBHH C JIOKAIBHBIM HOPMATHBHBIM
aktom PYT (MUNT).
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