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1 He.ﬂl/l H 3a1a4Y1 OCBOCHHUSA NUCHHUITJINHBI

Juctumimaa «OCHOBBI MUKPOIPOILIECCOPHON TEXHUKH» HMMeeT LeJblo cHopMHUpPOBATH Yy
obyuatomuxcs npodeccrnonanbuyto [1K-2 xomnereHnuo B cooTBeTCTBUU ¢ TpeboBanusiMu OI'OC
BO no nanpasnennto moaroroBku 6akanaBpoB 03.03.02 «du3ukay ¢ y4eToM HaIpaBIeHHOCTH 0Oa-
KaJlaBPCKOW mporpammbl — «MeaunuHackas ¢usukay. Llensmu n3ydeHust mucuuruimHbBl « OCHOBBI
MHUKPOMPOIIECCOPHON TEXHUKM SIBIISIOTCS:

® [IOJIy4eHHE CTYACHTAMHU 3HAHUU O crocobax co3gaHus HUGPOBBIX YIIPABISIOMIUX
CHUCTEM Ha OCHOBE COBPEMEHHOM 3JIEMEHTHOM 0a3bl.
® OBJAJICHUE COBPEMEHHBIMH MHTETPUPOBAHHBIMH MMAKETAMH ISl CO3/IaHUSI TIPOCKTOB
KaK C UCIIOJIb30BaHUEM I'paUyecKOro peaakTopa, Tak U S3bIKOB BHICOKOTO YPOBHSI.
® 03HAKOMJICHHE CTYJEHTOB C NMPAKTUYECKUMHU MpobdieMaMu pa3pabOTKH, UCCIIEeI0Ba-
HUS U peaTu3allii CUCTEM aBTOMAaTH3aIlMu MPOU3BOACTBCHHBIX MPOIIECCOB Ha 0a3ze
M (pOBON CXEMOTEXHUKHU.
® [OArOTOBKa Oyaymiero OakanaBpa K y4aCTHIO B MCCJEIOBAaHUU, Pa3pabOTKe M IKC-
TUTyaTaluy CHCTEM aBTOMATH3AIMH TEXHOJIOTHYECKHUX POIIECCOB U TIPOU3BOICTB.
3amaun M3y4eHHs! TUCHUILUIUHBI « OCHOBBI MUKPOIIPOLIECCOPHOM TEXHUKU» OXBATHIBAIOT TEO-
pETHYECKHE U IPAKTHYECKUE KOMITOHCHTHI JISATEIIFHOCTH IMOATOTABIMBAEMOT0 OaKaiaBpa.
Crenuguka Kypca y4UTbIBa€T 0OCOOCHHOCTH HH(POPMAIIMOHHBIX TEXHOJIOTUN JUIS CTYIEHTOB C
OTPaHWYEHHBIMA BO3MOKHOCTSIMH 3JI0pOBBs. [IpenoaBanue JaHHOTO Kypca MPOUCXOAWT C HC-
M0JIb30BAaHUEM AANITUPOBAHHON KOMIIBIOTEPHON TEXHUKHU.
O0bekTamu TPO(HECCHOHATILHOM ACSITEIFHOCTA B paMKax M3y4aeMOW JUCIUTLIIMHBI (MOTYJIS)
SIBJISTFOTCSI:

— TOpoAyKuus U o0OpyAOBaHUE PA3IUYHOIO CIYKEOHOTO Ha3HAUYCHUS MPEANPHUITHH U
OpraHH3aIyii, TPOU3BOJCTBEHHBIC U TEXHOJIOTUICCKHUE MPOIIECCHI €€ U3TOTOBJICHHUS;

— CpeICTBa TEXHOJIOTHYECKOTO OCHAIICHUS aBTOMATH3AIlMU, YIIPABICHUS, KOHTPOJIS,
JTUArHOCTHPOBAHUS, WCIBITAHUN OCHOBHOTO W BCIIOMOTATEILHOTO TPOU3BOJICTB, MX
MaTeMaTHYeCKOe, MPOTrpaMMHOE, HH(POPMAITMOHHOE M TEXHUYECKOoe oOecreueHue, a
TaK)Xe METOJBI, CITIOCOOBI M CPEJICTBA MX MPOCKTUPOBAHUS, MU3TOTOBICHUS, OTIAIKH,
MIPOU3BOJICTBEHHBIX MCIBITAHUHN, SKCILTyaTaIlliy U HAYIHOTO HCCIICIOBAHUS B Pa3JInd-
HBIX OTPACIIAX HAIIMOHATBHOTO XO3sCTBA.

2 MecTo nucuumInHbl B cTpykrype OITOIT

JucuuruimHa «OcHOBBI MUKporpoleccopHoil Texuuku» b1.B.JIB.04.02 otHOcuTCS K YacTH
oOpa3oBarenbHON TporpamMmel, (popMUpyeMON yYacTHHKaMH OOpa30BaTEbHBIX OTHOIIEHUH, K
JMCLUIUIMHAM TI0 BBIOOPY 00YYarOIuXCs.

Hucnunnuna npenonaercs B VI cemectpe |1 kypca.
[Ipuctynas Kk U3y4yeHUIO0 JUCHMILUIMHBI «OCHOBBI MUKPOIPOLIECCOPHON TEXHUKHU», CTYIEHT

MMEET 3HaHMWSA M HaBBIKHM II0 JMCHMINIMHAM: «JInHelHas anre6pa U aHAIIUTHYCCKAsA T'COMCECTPUS»,
<<3J'ICKTpI/I‘-ICCTBO N Mar"di€Tus3m», ((TCOpCTI/I‘-ICCKaH MCXaHHUKa», ((9JICKTpI/I‘{CCTBO 1N MarHeTusm»,
((3J'IGKTpOT€XHI/IKa H DJICKTPOHHKAY.

3 [lnanupyemble pe3yJibTAThI 00yUYeHH s N0 THCIIATITHHE

HNapukaTtopsl
@opmupyemMbie KOMIETEHIUH A P . ILnanupyemble pe3yJibTaThl
5 JOCTHKCHHS KOMIICTCHIIUH B —
(kK00 u HaumeHoB8aHue) (k00 u popmyruposka) Yy




IIK-2.

Cnocoben npunumams yyacmue 8
nPoBedeHUU HAYUHBIX UCCIEO08AHULL
6 U36panHou obracmu sKcnepu-
MEHMANbHbIX U (UU) meopemuye-
CKUX (PU3UYECKUX UCCIe008AHUTL C
HOMOWBIO COBPEMEHHOU NPUOOPHOU
6a3zvl (8 mom ucie CLoNCHO20 u-
3UYecK020 060pPyO08AHUS) U UH-
PopmayuonHbIX MEeXHON02UIL C
YUemom omeuecmeeHHo20 U 3apy-
bearcHoeo onvima

I1IK-2.1. Onpenensier 1eab Npose-
JICHUS PKCIIEPUMEHTA U 3aKOHO-
MEpPHOCTH (PU3NYECKUX TIPOLECCOB,
JIekKALIUX B OCHOBE (PU3NIECKOTO
9KCTIEPUMEHTA.

3HaTh 3aKOHOMEPHOCTH (PU3HMYECKUX
IPOLECCOB, JISKALIUX B OCHOBE (HhU3H-
YEeCKOro IKCIIEPUMEHTA, OCHOBHI pa-
00TbI BEIOpaHHOW (HU3HKO-
TEXHHUYECKOH CHCTEMBI

[1K-2.2. AHamm3upyer COBpeMeH-
HbIE IKCIIEPUMEHTAIIbHBIC, TEOpe-
THYECKHE PE3YJIbTAThI UCCIIE0BA-
HUH 10 3aJJaHHON TpobieMe.

3HaTh COBPEMEHHBIC YKCIIEPUMEH-
TaJbHBIC, TEOPETHUCCKUE PE3YIHTATHI
HCCIIeIOBAHMI 10 3aJJaHHOU TIpobIIe-
Me

YMeTh IpoBOIUTE aHATN3 1 00001I1e-
HHUE HAYYHbBIX JIaHHBIX B COOTBETCTBUH
C 3a/1a4aMH HCCIICIOBAHUS U OTpeie-
JISATH HaHpaBHeHI/IH Z[aﬂbHeﬁIHHX uc-
CJIeIOBaHU U pa3paboToOK

[IK-2.3. ®opMyaupyeT 0CHOBBI
paboTHI BEIOpaHHOH (HHU3HKO-
TEXHHUYECKOH CHCTEMBI U 0COOEH-
HOCTH ammaparypsl, HCIOJIb3yEeMON
B PEJIITUBUCTCKOM siIepHON (u3H-
Ke.

Bnamets ocHOBaMH pabOTHI U 0CO-
OEHHOCTSIMH annapaTypbl GU3UKO-
TEXHUYECKOW CHCTEMBI, HCIIOJIb3Ye-
MOH B MEITUIIMHCKOH (u3nke

4 O0peM TUCHUILIHHBI

O0BeM IUCIUILIMHLI COCTABIAET 3 3a4ETHBIX €QUHUIEI, Bcero 108 akamemMuuecknx Jaca.




5. Coepskanme IUCHUNTHHBI
o4Has dpopma o0yuenust

HaunmenoBaHmue pa3aejioB U TEM
AUCHHUIIIMHBI

Bcero
(akagem.
Yachl)

B TOM YHCIJIC:

KoHTakTHas paboTa (paboTa BO B3aHMMOAEHCTBHH C TIperoaBaTenem)’

Jlexuun

[IpakTrueckue
(cemunapckue)
3aHSTUS

JlaGopatopHsbie
3aHSTHS

KPII

Bcero

CamocTrosiTesibHAS
padora
o0yuaromerocst

VI cemecTp

Pa3gen 1. Beenenue. Anredpa JOTUKH.

Tema 1.1 AxcruoMer anreOpsl Toruku. Jlormaeckue
¢ysakunn. TabIuIbl HCTHHHOCTH.

Tema 1.2. TeopeMbl U TOXAECTBA aJreOpbI JIOTHKH.

Paznen 2. Jlornueckue pyHKUMH IBYX NepeMeH-
HBIX.

Tema 2.1. Iu3bIoHKINS, KOHBIOHKIIKS, CII0O)KEHHE TIO
MOJIYJIO 2, OTPHUIIAHHUE.

Tema 2.2. 3anuce GyHkiuit B Buge CoBepIieHHON
JwuzwsronktuBHON HopMmansHoit @opmer (CAHD).

Pazgen 3. Muxkpompomeccop Kak MOCJI€I0Ba-
TeJIbHOCTHOE HU(POBOE YCTPOIHCTBO.
Tema 3.1. Apxurektypa mukporporeccopa (MIT).

Pasnen 4. OqHokpucTaibHble MUKPOKOHTPOJLIIE-
phI.

Tewma 4.1. MUKPOKOHTPOJUIEPHI C apXUTEKTYPOM
MCS-51.

Tema 4.2. OCOOEHHOCTH apXUTEKTypPhl COBPEMEH-
HBIX OJJHOKPUCTAJIbHBIX MUKPOKOHTPOJIEPOB.

Pa3gen 5. Pazpa6oTka un)poBbIX yCTPOICTB HA
njiaTgopmMe NnporpaMMHUpyeMbIX JTOrHYeCKUX HUH-
TerpaiabHbIx cxem (IIJIMC).

Tema 5.1. IINIUC. CtpykTypa 10rHYECKOT0 dIEMEH-
Ta.

15

15

! Tepeuenn BUIOB yUEOHBIX 3aHATHI yTOYHAETCS B COOTBETCTBHH € YUeGHBIM TLIAHOM.




Tema 5.2. Ctpykrypa IIJIUC: FPGA, CPLD.

Tema 5.3. UnterpupoBannsiii maker QUARTUS
PRIME ¢upwmer INTEL.

Tema 5.4. Metoauka pa3pabOTKH IPOCKTOB yu@po-
evix yctpoiicts B makere QUARTUS PRIME.

Tema 5.5. MeToauka MOAEIUPOBAHUS IIPOCKTOB
uudpossix yerpoiicts B makere QUARTUS PRIME.
IMporpamma ModelSim.

Pa3znen 6. MukponpoueccopHble CHCTEMBbI HA 0C-
HOBE YHHBePCAJbHbIX MUKPONPOIECCOPOB.
Tema 6.1. Pa3zBuTHe apXUTEKTYPHl YHHBEPCATBHBIX
32-pa3psITHBIX MHKPOIPOIIECCOPOB.

Tema 6.2. MUKpONPOIIECCOPHBIE CUCTEMBI HA OCHO-
BC YHUBCPCAJIBbHBIX OJHOKPUCTAJIBHBIX MUKPOIIPO-
L[ECCOPOB.

10

10

15

Pazgea 7. IIlporpammupyeMble JIOrH4ecKue KOH-
TPOJLJIEPhI

Tema 7.1. OcCHOBHBIE XapaKTEPUCTUKH U 3a7ayd
pemaemsie [TJIK

Tema 7.2. Ctpykrypa nporpamm [1JIK.

Tema 7.3. Onepanuu u komanapl nporpammel TJIK.

10

10

15

Pa3gen 8. ARM - konTpoiepsl

Tema 8.1. OcHoBHBIE XapakTepucTukd ARM - koH-
TPOJLIEPOB.

Tema 8.2. Raspberry Pi 3 - mukpokoHTpoJiep
ARM.

Tema 8.3. OcHOBBI IPOrPaMMHUPOBAHUS Ha SI3bIKE
Python

IIpoMexxyTouHasi aTTecTalus:
- 9K3aMeH

27°

HToro mo AucuuniInHe

108

17

17

17

51

30

2 Yacel Ha IPOMEKYTOUHYIO aTTECTALMIO (3a4eT, MU dEePEHIMPOBAHHBIN 3a4€T, IK3aMEH U JIP.) YKA3hIBAIOTCS B CITy4ae BBIIENEHHUS UX B y4eOHOM ILIAHE.
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Coz[epma}me AUCHHUITIMHbI

Pasznea 1. BBenenue. Asnredpa JIOTHKH.

Tema 1.1. Akcuomsl anredps! Joruku. Jlormyeckune pynknuu. Tadaunbl HCTHHHOCTH.

KomnoneHnTs! anredpel J0rukd. OTHOLIEHUs SKBUBAJIEHTHOCTH: PEQIIEKCUBHOCTb, CUMMET-
PUYHOCTB, TPAH3UTUBHOCTh. AKCHOMBI WM MaTeMaTHyeckue moctynarel. Jlormueckue (QyHKImm:
HyJieBast QpyHKIMs, (PyHKIMHM OBTOPEHUs U OTPULIAHMS, eMHUYHAs QyHKUusA. Tabauua UCTUHHO-
CTH KaK OCHOBAa KOMOMHAIIMOHHOM CXEMBI.

Tema 1.2. Teopembl U TOKIECTBA AJTreOPbI JOTUKHU

Teopembl U 3aKOHBI anreOpsl JIOTUKU. MeMnoTeHTHBIe 3aKOHBI. KOMMYyTaTHBHBIE 3aKOHHBI.
AcconuatyuBHbIe 3aKOHBL. J{UCTpUOYTHUBHBIE 3aKOHBI. 3aKOHBI OTPULIAHUA. 3aKOHBI IBOCTBEHHOCTH
(Teopembl ne Moprana). 3akoH ABOWHOIO OTpULaHMs. 3aKOHBI noriomeHus. Onepanun cKieuBa-
HUSL.

Paznen 2. Jlornueckne GyHKIUM ABYX NepeMeHHBIX.

Tema 2.1. In3b10HKIMS, KOHBIOHKIMS, CJIOKEHHE 10 MOAYJII0 2, OTPUIIAHHE.

Tabnuia ICTUHHOCTH BceX (PYHKIMM BYX HepeMeHHbIX. DYHKIMS JIOTUYECKOTO YMHOKEHHUSI
(KOHBIOHKIMS ). DYHKLUS JIOTHYECKOTO CIIOKEHUS (IU3BIOHKIM ). DYHKIUS CIIOKEHHE 110 MOAYIIIO
nBa (uckmoyarotiee MJIN, nepaBno3naunocts). @ynkuus [Iupca goruyeckoe cioxxeHne ¢ OTpUIla-
HueM, otpuiianue musbloHKIMK (cTpenka [Iupca WIINM-HE). ®yuknus leddepa, orpunanue ot
noruueckoro ymHoxxeHus (mrpux leddepa N-HE).

Tema 2.2. 3anuch ¢pynkumii B Buae CoBepmienHoil Iu3bronkTnBHO HopmanbHou
®opmbl (CAHD).

®opmsl npecTaBaeHus pyHKIUKM anreOpsl JIOTUKU B BUJE JIOTHYECKOTIO BhIpakeHUs. [n3b-
1oHKTHBHAs HopManbHas popma (JJHD). Otimuune JHD ot CAH®D. Croiicta CAH®: myst kaxmoi
koHKpeTHOU QyHKIMU e€¢ CIHAH® enuncTBeHHa u onHo3HauyHa, CIIH® umeeT oaHO3HAYHOE COOT-
BercTBHE ¢ Tabnmuei uctuHHOCTH (pyHKImu, C/IH® sBnsercs 6a30BBIM BBIPAXCHHUEM JIJISI MHHH-
MU3aIUH QYHKIUH.

Paznen 3. Mukponpoueccop Kak mocjie10BaTeJIbHOCTHOe HH(POBOe YCTPOHCTBO.

Tema 3.1. ApxurekTypa Mmukponpoueccopa (MII).

OO6mrast XxapakKTEepUCTHKAa MHKPOIpOIeccopa. APXUTEKTypa IMpoIeccopa - 3T0 COBOKYITHOCTh
€ro MporpaMMHO—aNMNapaTHbIX CPEJCTB, OOECIeYMBAIOIUX 00pabOTKy LU(PPOBONH HH(MOPMAIHH.
Mukpormnporieccop Kak MporpaMMHO—YIIPABIIIEMOE YCTPOUCTBO B BUJI€ HHTETPAIIbHON MUKPOCXEMBI
(BUC wmm CBUC), mnpeanasnayeHHoe g o0OpaGoTtku nu¢ppoBoit wuHpopmamuu. CISC—
apXUTEKTypa, KOTOpasi OTHOCUTCS K IpoleccopaMm (KOMIIbIOTEpaM) C IMOJHBIM HAaOOpPOM KOMaH]
(Complete Instruction Set Computer— CISC). RISC—apxutektypa, KoTopas OTHOCUTCS K TIpoIiec-
copaM (KoMmmbioTepaM) ¢ cokparieHHbIM Habopom koMmaHn[ (Reduced instruction Set Computer —
RISC). [IpuHCcTOHCKAsA apXUTEKTYpa, UK apxuTekTypa poHn—Heiimana. ["apBapackas apXxuTekTypa.

Pasnen 4. OnHokpucTaTbHBIE MUKPOKOHTPOJLIEPHI.

Tema 4.1. MukpokoHTpoJLIepsl ¢ apxuTtektypoii MCS-51.

Ha3nauenue u o0mas XapakTepUCTHKa OJHOKPHCTAIBbHBIX MHKPOKOHTPOJUIEPOB. MUKpO-
KOHTpPOJIEp— 3TO CIEeNUaIN3uPOBAaHHbIN Ipoleccop, NpeJHa3HaueHHbIN Uil peaiu3auuu QyHK-
it ynpasineHus. OcoO€HHOCTH MUKPOKOHTpPOJIIEpoB ¢ apxuTekTypoid MCS-51. OcHOBHBIE CTpPYK-
TypHBbIE 35IeMeHThl. Opranuzanus naMsaTy NporpaMM U JaHHbIX. CucTeMa KOMaHA U PeXUMBI aJpe-
cauuu. luHHas cTpykTypa cBs3eil ans oOMeHa uHpopmarmei. [{ukiasl oOMeHa uHbOpMaIHen.
QYHKINH yCTPONCTB MATUCTPAIIH.

Tema 4.2. OcoOeHHOCTH apXUTEKTYpPbl COBPEMEHHBIX OJHOKPUCTAIBHBIX MUKPOKOHTPOJLIE-
pOB.

Cuctema npepoiBanus. Talimepbi-cuetunku. [TopTel BBoa/BeiBoAa. [TocTpoenne Mukpomnpo-
LIECCOPHBIX YCTPOMCTB U CUCTEM Ha OCHOBE OJHOKPHUCTAIBHBIX MUKPOKOHTPOJLIEPOB. MUKpoO-
KOHTpoJuIepsl ¢ apxuTekrypoit AVR. Ilporpamma Ha si3bike Cu. [Iporpammuas cpeaa Code Vision
AVR. Macrtep I[Iporpamm u ero cBoiictBa. Hactpoiika moptos. Pabora mporpamma Ha si3bike Cu.



Pa3znea 5. Pazpadorka undpoBbIX YCTPOUCTB HA MJIaTdopmMe nNporpaMMupyeMbIX JIOTU-
yecKuX HHTerpaiabHbix cxem (IIJIUC).

Tema 5.1. IIVIMC. CTpyKTYypa JJOTHYECKOT0 3JIeMeHTA.

Crpyktypa 6azoBoro yorudeckoro aiementa (JID). Tabnwma nmepekoaupoBKH JIOTHYECKON
¢byukuuun Look-Up Table (LUT). ®opmupoBanue peructpoBoro Bbixoma JID ¢ momorpo D-
Tpurrepa. 3agauu MyjibTHILIEKcopa B coctaBe JID. Crpykrypa 6asosoro JID B IIJIMC cemelicTtBa
Cyclone V. Koudurypupyemsie
noruueckue 6noku Logic Array Block (LAB).

Tema 5.2. Ctpykrypa IIVNIMC: FPGA, CPLD.

Crpyxkrypa IIUVIUC, ocHoBHBbIe 3nemenThl. Knaccudukanus [IJIMC o tuny xpanenus KoHPU-
rypauuu. Crpykrypa ITJIUC na ocnose texunomoruu Field-Programmable Gate Array (FPGA - mipo-
rpaMMUpyeMas 10JIb30BaTEIEM BEHTUIIbHAS MaTpULIA).

Tema 5.3. UnTerpupoBannbiii naker QUARTUS PRIME ¢pupmbr INTEL.

Cucrema aBromarusanuu npoektupoBanuss QUARTUS PRIME: ocHOBHBIE XapaKTepUCTHKH.
CtpykTypa makera: cpeicTBa co3fanus npoekra. JJonomautensusie Moaynu QUARTUS PRIME -
SOPC BUILDER, PIN PLANER. Cxemuslii pegakTop. TeKCTOBBINA peJaKTop.

Tema 5.4. Metoauka pa3paGoTKu NPoOeKTOB yugpposvix ycrpoiicts B nakere QUARTUS
PRIME.

[Tonsatne mpoekra, paspadoranHoro B mporpammHom obOecneuennn QUARTUS PRIME.
Hepapxuueckas CTpyKTypa HNpOEKTa: II1aBHbIA MOJYJIb MPOEKTA, JOMOJIHUTENbHBIE MOIYIIN MTPOEK-
ta. OcHoBHbIe 3Tanbl npoekTupoBanusi B QUARTUS PRIME: Boa mpoekra (Design Entry), cunres
(Synthesis), ¢yukunonansaoe moxaenupoanue (Functional Simulation), Tpaccupoka (Fitting),
BpemeHHoi aHanu3 (Timing Analysis), BpemenHoe monenupoBanue (Timing Simulation), mpo-
IrpaMMUpPOBaHNE U KOH(HUTyparus (Programming and
Configuration). Co3manue HOBOro mpoekTa. BBOA MpoeKTa ¢ MOMOIIBI0 rpaduuIecKoro pelakTopa.
[Iporpammusiit BBOA npoekta. Kommuiisaius pa3paboranHoi cxembl. HazHaueHne KOHTAaKTOB MHUK-
pocxemsl [TJINC.

Tema 5.5. Meroauka MoJeJMpPOBAHHMS IPOEKTOB HHU(PPOBBIX YCTPOWCTB B IaKeTe
QUARTUS PRIME. ITporpamma ModelSim.

3anaum, peuraemMble MOJEIUPOBAHMEM NpoeKTOB. PYHKIMOHANIbHOE MojenupoBaHue. Bpe-
MeHHOe MozenrpoBanue. Co3/laHie BpEMEHHBIX TUarpaMM - TECTOBBIX BEKTOPOB.

Paznen 6. MukponpoueccopHbie CHCTeMbl HA 0OCHOBE YHHBEPCAJIbHBIX MHKPOIPOIIECCO-
POB.

Tema 6.1. Pa3zBuTre apXUTEKTypbl YHUBEPCATBHBIX 32-pa3psAHBIX MHKPOIIPOIIECCOPOB

OcHoBHbIE QyHKIMOHATBbHBIE O110KU. PeructpoBas crpykrypa. Opranuzanus namsati. Pusu-
4ecKoe U JIoruueckoe ajgpecHoe npoctpancTBo (JIAIL). @opmupoBanus puznueckoro ajgpeca npu
CEerMEHTHO-CTpaHU4HOM oprann3auuu JIAIL. Opranusanus BHyTpeHHEH K3II-TaMATH. 3aluTa mpo-
TpaMM Y JaHHBIX. 3alUTa MO MPUBHIIETUSAM. 3allUTa MIPH yIIPABICHUH MaMAThI0. MHOT03a1auHbIi
peXuM paboThl. ANNapaTHbIE CPEICTBA MOAIEPKKN MHOTr03aaaqyHoCcTH. Opranu3anus KOHBeHepHoi
o0pabotku nHpopmaruu B MII: cTpykTypa Kilaccuueckoro KoHBelepa, OleHKa MpOU3BOIUTEIBLHO-
ctu MII npu kouBeitepHoit 06padoTke IIpepriBanus u uckimoyenus B MIIC. @yHKIMOHUPOBaHHUE
MHUKpOTpoIieccopa mpu 00paboTke npepbIBaHuil U nckiItoueHnil. KoHTponep npruopuTeTHBIX mpe-
pBIBaHMIA: QYHKIIUU, CTPYKTYpa U allTOPUTM PabOTHI.

Tema 6.2. MukponpoueccopHbie CHCTEMbl HA 0CHOBE YHUBEPCAJIbHBIX OJHOKPHCTAJIb-
HBIX MHKPOIIPOLIECCOPOB.

CTpyKTypa MUKPOIPOLECCOPHOM cUCTeMbI. Turbl 0OMeHa nHpopManuenl Mex, Iy MUKPOIIPO-
LIECCOPOM, MaMSAThIO U BHEIIHUMH ycTporicTBaMu. OOMeH nHpopmMariei B pexume IpsMoro J10-
cryna B namsaTh. CTpykTypa v (yHKIIHOHHPOBAHNE KOHTPOJLIEPA MPSMOTO JOCTYIA B TAMSTh.
@ynkuun ynncera. CTpykTypa MUKPOIPOLIECCOPHON CUCTEMBI PH MCIIOIB30BAHUN YUIICETA.
Wnrepdeiicer MIIC. TlocnenoBatenbuble u napauiensubie naTepdeiicsl. [lunst ISA, USB, PCI,
SCSI, ATA u ux MoauduKauu.



Paszgea 7. [IporpamMmmupyemblie JIOTHYeCKHE KOHTPOJLJIEPbI

Tema 7.1. OcHOBHBIE XapaKTepuCcTHKH M 3a1a4u pemaemblie [TJIK

OcnoBubie xapaktepuctuku [IJIK. IIpunnun padotsr ITJIK. Beimonnenue J0oruku yrpasie-
Hus ¢ nomomrsio IJIK. Crpykrypa mukna [IJIK S7-200 ¢upmer SIEMENS. Cucrema ransBanuye-
ckoii pasBsa3ku Bxoj0B  BeixoaoB [IJIK. TTJIK ¢upmer OBEH: xapakrepuctuku, Gynkmuu. [TJIK
cemerictBa SIMATIC: S7-300, S7-400, S7-1200, S7-1500.

Tema 7.2. Crpykrypa nporpamm IIJIK.

JIuneiinas nporpamma. CocrtaBHas nporpamma. CTpykrypHas nporpamma. Iloamnporpammel.
[IporpamMmbl 00paboTkH mpepbiBaHuil. MIHTepakTuBHAs padoTa ¢ LEHTPaIbHBIM MPOLECCOPOM: Iie-
peBo 1eHTpasibHoro npoieccopa B pexuM RUN unu STOP, 3arpy3ku nporpaMMbl U3 MamsiTH 1EH-
TPaAJILHOTO Ipolieccopa B MporpammaTop/ KOMIBIOTEP, 3arpy3KH IporpaMMmbl U3 MporpaMmmaropa/
KOMIIBIOTEpA B MaMATh LIEHTPAJILHOTO Ipoueccopa, IIporpammupoBanne Ha s3pikax STL, LAD un
FBD. Mexnynaponubiii ctangapt IEC 61131. MaTerpupoBanHbie mporpaMmMHubie nmaketsl STEP-7
Micro/Win, T1A Portal ¢upmer SIEMENS. UurterpupoBannslii nporpammusiii naker CoDeSys.

Tema 7.3. Onepaunu u komanasl nporpammsl IIJIK.

butoBrle, apudmerndeckue onepanun. Komanael oOMeHa JaHHBIMH, CPaBHEHUS, TiepeMeIe-
Hus, cueta u taitmupoBanus. Ob6nactu namsatu [UJIK. Uaentuduxatopsl obnacreit mamsatu. Anpe-
caius CTPYKTYPHBIX €IMHHUI] TaMsITH: OUT, OalT, CIIOBO, JBOIMHOE ciIoBO. [IpsiMast u KocBeHHas aj-
pecauu. CumBoInbHas aapecarusi. OnepaTopbl KOMMYHUKAIIMOHHOTO OOMEHA JaHHBIMU C JPYTHUMHU
TJIK.

Pasznen 8. ARM - koHTpoJLIEpBI

Tema 8.1. OcHoBHBbIe XapakTepucTuku ARM - koHTpoO/IIEpOB.

Advanced RISC Machine (ARM) - apxurekrypa KOHTposuIepa ¢ apxuTekTypoii RISC,
MynbTHusigepHas apxutekrypa Ha 6aze ARM.

Tema 8.2. Raspberry Pi 3 - mukpoxonTposiep ARM.

OcHoBHbIe Xapaktepuctuku Raspberry Pi 3. O6nacts npumenenust Raspberry Pi. Kon-
CTpYKIMsI MUKpOKOHTpoJsuiepa. [1lnna BBoma/BeiBoa obmiero HazHauenus (GPIO) misg noakinrodats
nepudepuiinbix ycrpoiicts. Cucrema uarepdeiico: UART, HDMI, USB, WiFi 2,4/5 I'Tn,
802.11n, Ethernet: 10/100/1000. MukpokoHTposiep ¢ 64-OUTHBIM YEThIPEXBSIIEPHBIM MTPOLIECCO-
pom ARM Cortex-AS53. Onepanmonnas cucrema Raspberry Pi OS.

Tema 8.2. OcHOBBI NpOrpaMMHpOBaHus Ha s3biKke Python

S3pik Python — ocHOBHBIE XapakTepucTuku. fA3bIk nporpammupoBanus Python. Ctpykrypa
IIporpaMMsbl. THUIIBI JaHHBIX: IPOCTHIE U CTPYKTYPUPOBaHHBIE. Y CIIOBHBIN onepaTop. OnepaTtop Bbl-
6opa. [{uknel. CTpyKkTypupOoBaHHbIE TUIIBI JaHHBIX. bubmmoreku Python. Crangaptras Oubnuore-
ka. CeTeBble BO3MOKHOCTH si3bIka Python. Mcnons3oBanue s3bika Python i MmaremMaTrueckux
pacuéros.

[Ipn peanuzauuu IUCHUIUIMHBI (MOJIYJIsl) OpPraHU3yeTCsl MpakTHYecKas MOJrOTOBKA IyTEM
MIPOBEICHUS NPAKTUYECKUX 3aHATUH, PEAyCMAaTPUBAIOIIUX YYacTHE 00YUYaIOIIMXCs B BBITOTHEHUN
OTJIENIbHBIX 3JIEMEHTOB Pa0OT, CBA3aHHBIX € Oyaylel npodecCHoHaIbHON AESITETbHOCTHIO.

[IpakTryeckasi MOArOTOBKA MPU U3yYEHUU AUCLUIUIMHBI PEATU3yeTC:

- HETIOCPEICTBEHHO B YHUBepcuTeTe ((puinane);

- B CTPYKTYPHOM IOJIpa3/ie]IeHuu yHHUBepcuTeTa ((puimana), nperHazHaueHHOM JUIs MpPOBe-
JICHUS PAKTUYECKOM MMOATOTOBKH.

6. IlepeyeHb yueOHO-MeTOANYECKOT0 o0ecreyeHusl M0 AUCHUIINHE
Jlnst obecriedeHus pean3aliuy IporpaMMBbl JUCHUIUIMHBL pa3paboTaHbl:

— METOJIMYECKUE MaTepHalIbl K JJa0OpAaTOPHBIM 3aHSTUSIM;

— METOJIMYECKUE MaTepUaIIbl K IPAKTHUECKUM (CEMUHAPCKUM) 3aHATHUSAM;

— METOJIMYECKHE PEKOMEHJAluu JUisi OOydaroluxcs C OrpPaHWYEHHBIMH BO3MOXHOCTSMU
3I0pOBbS U MHBAJIMJIOB I10 OCBOEHUIO ITPOrPaMMBbI JUCLUILINHEI,
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Meroandeckue MaTepraibl O JUCIUIIIMHE (MOAYII0) B 00pa30BaTeIbHON MPOrpaMMe B 11e-
JIOM TIpEJICTaBICHBI Ha O(pUIIMATHFHOM caiiTe 0Opa3oBarenbHON opranmu3auu (pasaen «CeeaeHus 00
oOpasoBaTenpHOU opranu3aium» — OopasoBanue — OOpa3oBaTebHBIC IPOTPAMMBI).

7 @OoHABI OLIEHOYHBIX CPEACTB MO JUCHHUILIUHE
Jiis atTectanuu 00y4arOIUXCsl HA COOTBETCTBUE MX MEPCOHAIBHBIX TOCTUKCHHUH IMTOATAITHBIM
TpeOOBaHUSAM 00pa30BATEIBHON MPOrPaMMbl 10 TUCIHMILIMHE Pa3paboTaHbl (HOHIBI OIIEHOYHBIX
CPEICTB, TIIO3BOJISIONINE OICHUTH pE3yJNbTaThl OOy4YeHHsS (3HAHUS, YMEHHUsS, HaBBIKH) U
chopmupoBaHHbIe ((HOPMHUPYEMBIE) KOMIETEHITUH.
3T (HOHBI BKIIOYAIOT TEOPETUUECKUE BOMPOCHI, KOHTPOJIbHBIE paboThI, JOMAalIHHE paboTHl,
Y WHBIC OLICHOYHBIC MaTEPHaJIbl, UCIIOJIb3YEMbIC TIPU MPOBEACHUHU TPOILEAYP TEKYIIEr0 KOHTPOJIS
yCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTAIHH.
@DOH/IBI OIICHOYHBIX CPEJICTB MPEACTABICHBI B IPUIOKECHUU K pabodel mporpaMMme.

[Tpr HEOOXOAMMOCTH OOYYArOIIHECs ¢ OTPAHHYECHHBIMUA BO3MOYKHOCTSIMH 37I0POBbSI U HHBA-
Il 00ECTICYMBAIOTCS OLICHOYHBIMU MaTeprallaMH B (JOpMax, aJlaliTHPOBAHHBIX K OTPAaHUYCHUSIM
WX 37I0POBbsSI U BOCTIPUATHS HH(POPMAITUH:

s nuy ¢ HapyuleHusMU 3peHUsL:

— B TIICYATHOH (popMe YBEITUYCHHBIM MIPUPTOM,

— B ()OpMe DIIEKTPOHHOTO JJOKYMEHTA,

— B Qopme ayaunodaiina.

s nuy ¢ HapywenusMu cryxa:

— B IIGYATHOH (opme,

— B (QOopMe DIIEKTPOHHOTO JIOKYMEHTA.

s nuy ¢ HapyuweHuAMU ONOPHO-08UAMENbHO20 ANNAPAMA.:

— B medaTHo# dopme,

— B (OopMe AIIEKTPOHHOTO JOKYMEHTA,

— B Qopme ayauodaiina.
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8 PecypcHoe obecnieueHune
8.1. [lepeueHb JUTEPATYPbI

OcHosnas yueonasn numepamypa

. I'ypos, B. B. MukponpoueccopHsie cuctemMsl : yaebnoe nocobue / B.B. I'ypoB. — Mockaa :
NH®PA-M, 2022. — 336 c. + Jlomn. marepuainsl [ DaeKTpoHHBINH pecypc]. — (Bricmiee o6pa3o-
Banue: bakamaBpuar). — DOI 10.12737/7788. - ISBN 978-5-16-009950-7. - Tekct : 3J€KTpOH-
ueiii. - URL: https://znanium.com/catalog/product/1816816 (mara oGpamenus: 28.04.2022). —
Pexxum ocTymna: mo noamnucke.

. Komuccapos, 0. A. OOmias »IeKTpoTeXHUKA U 3JIeKTpoHUKa : yueOHuk / FO.A. Komuccapos,
I''1. ba6okun, I1.J]. Capkucosa ; mox pexa. I1.JI. CapkucoBa. — 2-¢ u3a., UCTp. U JOI. —
Mocksa : UHOPA-M, 2022. — 479 c. — (Bwicmiee obpasoBanue: bakanaspuar). — DOI
10.12737/13474. - ISBN 978-5-16-010416-4. - Tekcr : oanektponnsii. - URL:
https://znanium.com/catalog/product/1853549 (nata obpamenus: 28.04.2022). — Pexxum pocry-
1a: 1o MOAIHUCKE.

. IIpoextupoBanue 1uppoOBbIX YCTPONCTB Ha 0a3e COBPEMEHHBIX MHCTPYMEHTAIBHBIX CPEICTB
[Tekcr]: Yuebnoe nmocobue / A.A. EBcukoB [u np.]; Peu. B.A. Cennko. - [y6na: ['ocynap-
cTBeHHBIN yHuBepcuTeT "JlyoHa", 2021. - 86 c.: un. - ISBN 978-5-89847-635-9

Jlonoanumenshasn yueonasn niumepamypa

. IIpoexTupoBaHue aHAIOTOBBIX U HU(PPOBBIX YCTPOICTB: yuebHoe nocobue / M.B. Boosips, B.C.
Turos, B.W. UBanos, B.A. Ilorexun. — 2-¢ u3n., nepepad. u gon. — MockBa: UTHOPA-M,
2022. — 245 c. — (Beiciee obpaszoBanue: bakangaspuar). — DOI 10.12737/1070341. - ISBN
978-5-16-015937-9. - Tekcr: AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1872738 (nata oOpamenus: 04.05.2022). — Pexxum nocty-
Ta: 1Mo TMOAIHUCKE.

. Henmomusimmii, O. B. IIpoekTrpoBaHre CEHCOPHBIX MUKPOIPOLIECCOPHBIX CHCTEM YIPaBIICHUS :
MoHorpadust / O. B. Henmomusimuii, E. A. BelicoB. - KpacHosipck : Cubupckuil ¢penepanbHblil
yH-T, 2010. - 149 c. - ISBN 978-5-7638-1985-4. - Tekcr : snexkrtponHsii. - URL:
https://znanium.com/catalog/product/442126 (nara obpamenus: 04.05.2022). — Pexxum gocrty-
na: 1o MoAINUCKe.

Ilepuoouueckue uzoanusn

e MHudopmanuoHHble H TEJEKOMMYHHKALMOHHbIC TEXHOJOIMHM : HAydyHbld U
0011eCTBEHHO-MH(POPMAIIMOHHBIN *KypHan / Yupenutenb: MexayHapoaHas akaJeMusi HayK
uHpopmanuy, HHGOPMAIIMOHHBIX IPOLECCOB M TexHosorui. [naBHbI penakTop B.A.
TpaiineB. - M.: MexayHapogHas akaaeMus Hayk HHQOpMaIUy, HHGOPMALUOHHBIX
MPOIIECCOB U TeXHOJOTH. — XKypHan BeIxoauT 2 pa3a B noiyr. - OcHoBan B 2006 r. — ISSN:
2218-5070. - TekcT : HemoCpeACTBECHHBIN (TIOIITUCKA Ha ITeYaTHOS U3JaHUC)

e Ilpuxknagnas undopmaruka / Yupenurenb: MOIIY «Cuneprusy»; ri. pen. Jdmu M.U. —
MockBa. MOIIY «Cuneprus» — XKypnan Beixogut 6 pas B rog. — OcHoBas B 2006 roxy. —
ISSN 1993-8314 . — Tekcrt : aneKTpoHHBIH. [10THBIE 2JEKTPOHHBIE BEPCHH CTATEH KypHaa
JOCTYTIHBI 1o MOJINCKE Ha caiite «East Viewy:
https://dlib.eastview.com/browse/publication/66410/udb/12

e IIpoexkTHpOoBaHHMEe W TEXHOJIOTMS JJIEKTPOHHBIX CPEACTB: BCEPOCCUNCKUI HAY4YHO-
TEXHUYECKUH XKypHay/ Yupeautens: Braaumupckuil rocy1apcTBEHHBIN YHUBEPCHUTET; IJI.
pen. I.T.H., mpod. @enun A.B. — Bnaaumup.: BI'Y. — xypHan BbIXOAUT 2 pa3a B MOMYT. -
OcnoBan B 2001 romxy. — ISSN: 2071-9809. — TekcT : HemocpencTBeHHBINM (MOAMMCKA HA
MeYaTHOE U3JJaHUE)
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Ipodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI

1. 3BC «Znanium.comy: https://znanium.com/

2. DBC «Jlauby: https://e.lanbook.com/

3. DBC «lOpaiir»: https://urait.ru//

4. DBC «YHuBepcuretckas Oubnaroreka onnaiin»: https://biblioclub.ru/

5. Hayunas snekrponnas 6udmuorexka (PYHDB) «eLIBRARY.RUx: http://elibrary.ru

6. Hammonanbnas snektpoHHas oudmmoreka (HOB): http://H36.pd/

7. basbl 1aHHBIX POCCHICKHX KypHaToB koMmanuu «East Viewy: https://dlib.eastview.com/

8. ArXiv.org - HaydYHO-ITOMCKOBAsl CHUCTEMa, CIICHHAIU3UPYETCS B OOIACTSAX: KOMITBIOTEPHBIX
HayK, acTpou3uKH, GU3NKH, MaTEMaTHKH, KBaHTOBO# Ouosoruum. http://arxiv.org/

9. Google Scholar - momckoBas cuctema 1Mo Hay4HOW JHTepaType. Bkirouaer cTaThu KPYIHBIX

HayYHBIX M3JIaTeJILCTB, APXUBbI IIPEIPHHTOB, MyOIMKAIMK HAa CAiTaxX YHHBEPCUTETOB, HAYYHBIX
o0I1IeCTB ¥ APYruX HAay4HbIX opranu3anuii. https://scholar.google.ru/

10. SciGuide - HaBuraTop 10 3apyOEKHBIM HAYYHBIM 3JIEKTPOHHBIM PECYPCAM OTKPBITOTO JOCTYIIA.
http://www.prometeus.nsc.ru/sciguide/page0601.ssi

denepanbHas HHPOPMAMOHHAsA cucTeMa «EquHoe OKHO 1ocTya K HHGOPMAIHOHHBIM Pecyp-

cam»: http://window.edu.ru/.

o Ilepeyenb HH(POPMAIHOHHBIX TEXHOJIOTHI, HCMOJIb3YeMbIX NPH OCYLIECTBJIEHUH 00pa-
30BaTeJbLHOI0 Mpoluecca, BKJIKYasi NMPOrpaMMHoe obecrieyeHue, MHGOpPMaUMOHHbIE
CIpaBOYHbIE CHCTEMbI

[TpoBeneHue NpakTUYECKUX 3aHATUI MO TUCLMIIMHE MPEAIoaraeT UCIOIb30BaHUE 3a/1au-
HUKOB.

Jlis BBINIOJTHEHMSI 3aJaHUH CaMOCTOSITENIbHOW MOJATOTOBKU 00yvaroluecs: 00ecnedrnBaroTCs
JUTEPATypOi, a TaKKe B ONPEACIEHHOM IMOPSAIKE MOTYT TOIY4aTh JOCTYN K MHPOPMAIMOHHBIM
pecypcam MHTtepHera.

JucnunimHa obecriedeHa HeOOXOAUMBIM NIPOTrPAMMHBIM 00€CIIeYeHHEM, KOTOPOE HAXOUT-
csi B cBOOOAHOM foctynie (mporpammbl Open office, cBoGogHas nHIIeH3Us, KO A0CTya He Tpedy-
eTcs).

e [lepeyenb WHGPOPMANMOHHBIX TEXHOJIOTHI, HCIOJb3YeMbIX MPH OCYIIECTBJIEHUH
00pa30BaTeILHOIO npouecca, BKJIIOYast NporpaMMHoe obecneyeHmue,
HH(OPMaLMOHHBbIE CIIPABOYHbIE CUCTEMBI (1pu HeobXo0umMocmu)

[TpoBeneHNe JIEKIIMOHHBIX 3aHIATUN MPEANOoNaraeT UCHOIb30BaHNE KOMIUIEKTOB CaiioB U
MPOrpaMMHBIX MPE3eHTAlUN M0 PaCCMAaTPUBAEMbIM TEMAaM.

[TpoBeneHne MpakTUUECKUX 3aHATHH MO AUCHUIUIMHE MPEANoaraeTcsl UCIoJIb30BaHUE CIie-
[UAJIM3MPOBAHHBIX AyJAUTOPHI, OCHALIEHHBIX MEPCOHATBHBIMH KOMITBIOTEpAMH, 00bEAMHEHHBIMU B
JIOKQJIbHYIO CETh M UMEIOILIUX JOCTYT K pecypcaM riaodanbHoi ceth HTepHeT.

Jlnis BBITTOJTHEHMSI 3aJaHUI CaMOCTOSITENIbHOW MOJTOTOBKM O00yvaroIuecs: 00ecredrnBaloTCs
JUTEPATypOi, a TaK)KE B ONPEACIEHHOM IMOPSAIKE MOTYT TOIYy4aTh IOCTYN K MHPOPMAINOHHBIM
pecypcam MHTEpHETA.

JucuumnirHa obecrieyeHa HEOOXOMMBIM POTrPaAMMHBIM 00eCIIeYeHHuEM, KOTOPOE HAXOIHUT-
cs B cBoOOAHOM noctyrie (rmporpammbl Open office, cBoOoHAas AUIIEH3Us, KOJ JOCTyNa HE Tpedy-
eTrcs).

B ¢unmnane «IIporBuHO» rocygapcTBeHHOro yHuBepcurera «JlyOHay co3/aHbl yCIOBUS AJs
o0y4yeHHs JIoAe ¢ OrpaHMYEeHHBIMH BO3MOYKHOCTSIMM: MCIIOJIb30BaHME CIEIMalIbHBIX 00pa3oBa-
TEJIbHBIX NMPOTPaMM U METOIO0B O0Yy4EHHUs, CHIEIHATbHBIX YYEOHUKOB, yUeOHBIX MOCOOUN U JUIaK-
THYECKUX MaTepHaJIOB, CIEHUAIBHBIX TEXHUYECKHX CPEICTB O0YUYEHUs! KOJUIEKTUBHOTO U WHIUBU-
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IyalbHOTO TIOJh30BAHUs, PEIOCTABICHUE YCIYT acCUCTEHTA (TIOMOITHHKA), OKA3bIBAIOIIUM 00Y-
YAIOIUMCS HEOOXOAUMYIO TEXHUYECKYIO TOMOIIb, 00ecreueHre JJOCTYIIA B 3aHUsI OPTaHU3AIHH.

Hmeercst yHUBEpCcaIbHOE CPEICTBO IS MOAbEMA U TIEPEMEIICHISI HHBATHIHBIX KOJISICOK —
nasgyc-tuiatgopma CKIaHOH.

KommbroTepHblie kiacchkl 000py1oBaHbl cTonaMu uist uHBanuaoB ¢ JILI, Taxxke 31eck 060-
pynoBanel paboune wmecta ansd aun ¢ OB3: ycTaHOBNEHB CHENMANIbHBIA MPOrPaMMHO-
TEXHOJIOTUYECKUN KOMILJICKC MO3BOJISIONIMNA padOTaTh HA HUX CTYJCHTaM C HapyIIEHUEM OIOPHO-
JIBUTATEIBLHOTO arapara, C1aboBUASIINUM U cinabocubimanumM. IMeroTcst TapHATYPhl KOMIIAKTHBIE,
OecripoBoIHAs KJIaBHaTypa C OOJIBIIMMH KHOIKaMH, OECIPOBOIHON KOMITBIOTEPHBIH JKOCTHK C
IBYMsI BBIHOCHBIMH KHOTIKaMH, OCCIIPOBOJHON pecupBep, OecrnpoBOAHAs BBIHOCHAS — OoJbIIas
KHOTIKA, TOPTATUBHOE YCTPONCTBO JIJISl UTCHHS TIEYaTHBIX MAaTCPUAIIOB.

CrennanbHble yUeOHUKH, YI€OHBIC TOCOOHS M TUAAKTHICCKHE MAaTEPHUAIIbl, B TOM YHCIIE B
(dhopmaTte nmevaTHbIX MaTepuaoB (KpyMmHbINA mMpudT wim ayaunodaiiiel) umetores B ObC, Ha KOTO-
pble moanucad Quirai.

Hanuuwue Ha caliTe cipaBOYHON MHPOPMAIIUU O PACITUCAHUN YUCOHBIX 3aHSATHIA B aanTUPO-
BaHHOH (opMe JOCTYIMHOHN T 0OYYArOIIMXCSl C OTPAHMYCHHBIMA BO3MOXHOCTSMU 3JI0POBBS, SIB-
JISTFOIIMXCSI CIICTIBIMU WU CIIA00BUISIIIIAMH.

¢ Onucanue MATEPUAJBLHO-TEXHHYECKOH 0a3bl
Kaduner «2JIeKTPOTEXHUKA, 3JIEKTPOHUKA M TEXHHYECKUE H3MePEeHUs»:
— TOCaZ0YHBIC MECTA MO0 KOJIMYECTBY O0YUAIOIIUXCS;
— pabouee MECTO MpernoaBaTes;
— KOMIUIEKT y4eOHO-HarmsaaHbeix nocoouit (yueOusiii creng CLE-148 (5 mT.) Ha Ga3e
matel pazsutust DEO-Nano;
— yuebnsiit cren CLE-150 na 6a3e otiagounoro nHabopa OpenEP4CE10-C (8 miT.);
— yueOHBIH cTeH] Ha 0a3e MUKpoKoHTpoiepa Raspberry Pl 3B+ (4 mT.)
W3meputenbHble TPUOOPHI:
— ocummiorpapst ADS-2111MV (8 mrt.), renepatop AWG-4110 (8 mT.), HCTOYHUK
nutanust ATH -1335 (8 mr.), mynetumerp-ABM -4084 (8 mit.);
TexHUUecKue cpencTBa 00yIeHusI:
— TMEpPCOHAJbHBIC KOMIBIOTEPHI C YCTAHOBJICHHBIM JIMIICH3MOHHBIM IPOTPAMMHBIM
obecrnieueHueM (8 mirt.);
—  MyJbTHUMEIUANIPOEKTOP C IKPAHOM;
—  MyJbTHMEIUNHHBIE Mpe3eHTAINN o TeMaTHKe JTUCIUILTAHBI,
MeJoBast J0CKa .
OOyyaromuecs W3 YUCIIa WHBAIWJOB U JIUI] C OTPAHHUYEHHBIMH BO3MOKHOCTSIMH 3JJOPOBBSI MOTYT
WCTIOJIH30BATH CIIENUAIM3UPOBAHHOE IPOTPAMMHOE ¥ MaTEepUATBHO-TEXHHUYECKOE 00ecIIedeHuE:

— oOyyJaromuecs ¢ HapyIIeHUsIMU OMOPHO-/IBUTATENILHOTO anmnapara npu HeoOX0JUMOCTH MO-
TYT WCIIOJNIb30BaTh aJalTHBHBIE TEXHUYECKHE CPEACTBA: CIENHaIbHO O00PYIOBaHHBIC
JOKOWCTUKH, YBETHUCHHBIE BHIHOCHBIE KHOTIKH, KIIABUATYPHI ¢ OOJBIITMMHE KJIaBUIIIAMH.

— oOyuarommecsi ¢ OTpPaHWYCHHUSMH IO 3PSHUI0 MOTYT HPOCIYIIAaTh JOCTYIHBIN ayauomare-
pHall WM MPOYUTATh TEKCTHI, YBEIMUUB MIPU(PT HA dKpaHE MOHHUTOpPA KOMITbIOTEepa. Peko-
MEH]TyeTCsl UCTIOIb30BaTh dKPaHHYIO JIYIy U JAPyTHe BU3yaJbHBIC BCIIOMOTATEIbHBIE CPEJI-
CTBA, YTOOBI U3MEHUTH MIPUQPT TEKCTA, MEKCTPOUHBI HHTEPBAJI, CHHXPOHU3AIMIO C PEUYBIO
U T.J., TPOTPaMMBI SKPAaHHOTO JOCTyNa (CKPHHPHUIEPHI ISl IIPOYTCHUST TEKCTOBOW WH(POP-
MaIlii 4Yepe3 CHHTE3UPOBAHHYIO peYb) W/HIIM BKIIOYUTH (YHKIIUIO «IKPAHHOTO AMKTOPa»
Ha [MEPCOHATLHOM KOMITBIOTEPE ¢ oneparionHoi cucremoii Windows 7, 8, 10.

— oOyuaromuecss C OTpaHMYEHMSIMU IO CIyXy MOTYT BOCHOJIB30BATbCS KOMIIBIOTEPHOMH
ayJIMOTapHUTYPOH TIPHU TPOCITYIIMBAaHUK HEOOXOIUMOW WH(OpMaMu W MOPTATHBHON WH-
nykunoHHo# cuctemoit cepuun «ACTOK».

[Tpu HEeoOxoaMMOCTH 00ydYaroIKecs ¢ OrpaHUYEHHBIMUA BO3MOKHOCTSMH 37I0POBbSI U UHBA-
JUIbI 00€CTIeUNBAOTCS TICYATHBIMH M (MJIM) JIEKTPOHHBIMU 00pa30BaTeIbHBIMU pecypcamu (o0pa-
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30BaTeNIbHas IporpaMma, yueOHble mocoOus u 1p.) B ¢popMax, afanTHPOBAHHBIX K OrpPaHUYEHUSIM
UX 37I0POBbSI U BOCIIPUSTHSI HHDOPMALIUH:
JJist U1 ¢ HapyIICHUSIMH 3PCHHS:
— B IIEYaTHOH (opMe yBETUUYEHHBIM IIPH(PTOM,
— B (hopMe EKTPOHHOTO JJOKYMEHTA,
— B (popme aynuodaiina.
JUJist U1l ¢ HapYIICHUSIMH CITyXa:
— B IeYaTHOU opme,
— B (hopMe IEKTPOHHOTO JOKYMEHTA.
Jist U1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEJIBHOTO anmapara:
— B Te4aTtHou dopwme,
— B (hopMe TEKTPOHHOTO JJOKYMEHTA,
— B ¢opme ayauodaiina.
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IIpunoxkenne x pabouelt mporpamme TUCIUTUTHHBI

@®oHAbI OLIEHOYHbIX CpeacrTs

B pesynbrare ocBoeHUsT AUCHUILTUHBI « OCHOBBI MUKPOIIPOILIECCOPHOM TEXHHUKU» MPOTPaM-
MbI OakaaBpoB 1o HampaiieHuto moaroroBku 03.03.02 «Ddusuka» ¢ ydyeToM HalpaBiIeHHOCTH 0Oa-
KaJIaBPCKOU mporpamMmbl — «MeauimHcKas (GrU3uKay BBITYCKHUK JTOJDKEH 00JIaaTh CIICTYIOIIUMU

KOMIICTCHIUUAMMU

Onucanue nokasareje u KpPpUTEPUEB ONCHUBAHUA KOMl'[eTeHIII/Iﬁ, a TAKIKE IIKAJI
OLlCHUBaHUA

Komnerennus IK-2 - Cnoco6eH npuHUMATH YyYacTHe B MPOBeIeHHH HAYYHBIX HCCJIe-
JOBAHUI B U30PAHHOH 00JIaCTH 3KCIEPHUMEHTAJbHBLIX U (MJIM) TeopeTHYecKNuX (PU3NUYEeCKHUX
HCCJIeIOBAHMI ¢ IOMOIIBI0 COBPEMEHHOI MPUOOPHOIi 6a3bl (B TOM 4YMCJIe CJI0KHOTO (pu3nye-
CKOro 00opyaoBaHus) 1 MHGOPMAIMOHHBIX TEXHOJIOTHH C Y4eTOM OTE€YeCTBEHHOI0 W 3apy-

0€KHOI0 OMbITA

MHINKATOP JIO KPUTEPUU OLIEHUBAHMUS
PE3YJIbTATA OBYUEHUS
CTUXEHMUS 110 npaKTHKe
KOMIETEHI U
1 INKAJIA oneHnBanus
(Ko 1 HAMMEHOBaHNE)
He 3naer mim JleMoHCTpHpYeT
3HaeT cnabo VY noBnerBopu- pHpy
Xopolo 3HaeT cBOOOHOE U
3aKOHOMEPHO- TEJILHO 3HAET
3aKOHOMEPHO- | YBEpEHHOE 3Ha-
cTH puznde- 3aKOHOMEPHO-
CTH (U3UIECKUX HHE 3aKOHO-
CKHX MpoIec- | CTH (pU3HIECKUX
IIPOLIECCOB, JIe- MepHOCTH (H-
COB, JIOXAIIUX | MPOIECCOB, Je-
KAaIX B OCHO- | 3HYECKHUX IPO-
[IK-2.1. Onpenenser nenb B OCHOBE (u- KAaIX B OCHO-
Be (pU3nM4ecKoro | Ieccos, Jiexa-
IIPOBEACHUS SKCIIEPUMEH- 3MYECKOr0 3KC- | Be PU3NYECKOr0
SKCIEPUMEHTA, IIIUX B OCHOBE
Ta ¥ 3aKOHOMepHOCTH ¢pu- | OTCyTCTBHE HEepUMEHTA, SKCIEPUMEHTA,
OCHOBBI PaOOTHI ¢usngeckoro
3MYECKHX MPOLECCOB, Jie- 3HAHUA OCHOBBI pabo- | OCHOBBHI pabOTHI .,
. . BbIOpaHHON JKCIIEPUMEHTA,
XKaIlX B OCHOBE (hu3nUe- TBI BBIOPaHHOH BBIOpaHHON
¢uznko- OCHOBBI pa0OTHI
CKOTO 3KCIIEPHMEHTA. ¢usmKo- ¢usmKo- . .
. . TEeXHUIECKON BBIOpaHHON
TEXHUYECKOH TEeXHUIECKON
CHCTEMBI. ¢usmKo-
CHCTEMBI. CHCTEMBI. .
Jomyckaer oT- TEeXHUIECKOU
Homnyckaer Homnyckaert no-
JIeTIbHbIE HErpy- CHCTEMBI.
MHO)KECTBEH- CTaTOYHO CEepPb-
ObIe OIMOKH. He nonyckaer
HBIE TPYyOBIe €3HBIE OIIHOKH.
OIHOOK.
OIINOKH.
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He 3naer mnu

Y noBnerBopu- E€MOHCTPUPYET
3HaeT cnabo p Xopolio 3HaeT A PHPY
TEJILHO 3HAET cBOOOIHOE U
COBpEMEHHbBIE COBpPEMEHHBIE
COBPEMEHHBIE yBEpEHHOE 3Ha-
9KCTIEPUMEH- 9KCTIEPUMEH-
9KCTIEPUMEH- HHE COBPEMCH-
TaJIbHBIE, TEO- TaJIbHBIE, TEO-
TaJIbHBIE, TEO- HBIE IKCIIEPH-
peTHdecKue peTudeckne
peTudeckue MEHTaJIbHBIE,
OtcyrtcTBHE Pe3yNbTaThI pE3yNIbTATHI
. pE3yNIbTaTHI N TEOPETHIECKUE
3HaHMA WCCIIE0BaHNI N HCCIIEOBaHUI
. HCCIIEOBaHUI N pe3yNbTaThI
IO 3a1laHHON N TI0 3aJaHHOU .
IO 3a1laHHON HCCIIEIOBAaHUI
npobieme. npobieme. .
npobieme. 110 3aJJaHHON
Honyckaet Homnyckaer ot-
Homnyckaer no- npobieme.
MHO)KECTBEH- JIeNIbHbIEe HEerpy-
CTaTOYHO CEPb- He nomyckaer
HBbIE TpyOBIe Oble OIMOKH.
€3HbIE OIIMOKH. OILINOOK.
OIIMOKHU.
[IK-2.2. Ananusupyert
COBPEMEHHBIE IKCIIEPH-
HemoHcTpupy- | deMoHCTpupyeT
MEHTaJIbHBIE, TEOpEeTHYe- HdemoHctpupyet | JleMOHCTpHUpyeT
€T YaCTU4HOE JIOCTaTOYHO N
CKHE PEe3yJIbTaThl HCCIIe- o ycTod4nBOE cBOOOHOE U
o o yYMEHHE TIPOBO- ycToH4nBoe
JOBaHMH 110 3aJaHHOH yYMEHHE TIPOBO- YBEpEHHOE
IUTh aHAJU3 U | YMEHHUE MPOBO-
npobieme. JIUTh aHAJIM3 U | YMEHHE IPOBO-
00001enne T aHAIIN3 1
00001menne T aHAIIN3 1
HAYYHBIX JaH- 00001menne
HaYYHBIX JaH- 00001menne
HBIX B COOTBET- | Hay4YHBIX JaH-
HBIX B COOTBET- Hay4HBIX JaH-
CTBHU C 33/1a- | HBIX B COOTBET-
CTBHH C 3aj1a- HBIX B COOTBET-
YaMU HCCIIe0- CTBUH C 3aJ1a-
YaMU HUCCIIeI0- CTBHUH C 3aj1a-
OTcyTCTBHE | BaHUS U OIpe- | YaMHU HCCIEN0-
BaHMs U OIIpe- YaMH HUCCIIe0-
yMEHHs JETSATh BaHMS U OIIpe-
JIeNSITh HAaIlpaB- | BaHHS U OIpe-
HampaBJeHUs | JeNATh HaIlpaB-
. JICHUSI AaJb- JIeIISTh HaIlpaB-
JaTTbHEHIIINX JICHUSI Aajb- N
. N HeWIInX uccie- JICHUSI 1ajb-
UCCJIEJIOBAaHUN | HEHIIMX uccie- . N
. JIOBAaHWH M pa3- | HEWIIMX Hccie-
" pa3paboToOK. | JOBaHUI U pa3- .
paboTOK. JIOBAaHWUH U paz-
paboTok.
paboTok.
Homnyckaer
MHO)KECTBEH- Jomyckaer oT-
He nonyckaer He nomyckaer
HBbIE TpyOBIC JIeTIbHbIE HErpy-
OIITHOOK. OIIHOOK.
OIINOKH. OBle OIMMOKH.
Hemonctpupy-
E€MOHCTPUPYET E€MOHCTPUPYET E€MOHCTPUPYET
or vactianoe | A Tpupyet | Jlemonctpupyet | /1 prpy!
JIOCTaTOYHO yCcTOWYHBOE cBOOOIHOE U
ywmenue dop- CTOIYMBOE MeHue hopm BEPEHHOE
[1K-2.3. ®opmynupyet MyJIUPOBATh Y y PMY yBep
yMeHHe GopMy- | JIMpOBaTh OCHO- | yMeHHe (hopMy-
OCHOBBI PaOOTHI BEIOpaH- OCHOBBI pabo-
o N .. | JIUpOBaTh OCHO- | BBI paOOTHI BBI- | JIMPOBATh OCHO-
HOW (PU3UKO-TEXHUIECKOI TBI BEIOpaHHON .
OTtcyTcTBHE BbI paOOTHI BEI- | OpaHHOW (U3U- | BBl paOOTHI BBI-
CHCTEMbI U OCOOCHHOCTH ¢busuko- . . .
BIIaJICHUS . OpanHOI pm3m- | KO-TeXHHUYECKOW | OpaHHOW (U3M-
anmaparypsl, HCIIOJIb3ye- TEeXHUYECKON . .
. 2 KO-TEXHHYECKOH CHCTEMBHI. KO-TEXHHYECKOH
MOH B PEISITUBHCTCKOM CHCTEMBI.
. CHCTEMBI. CHCTEMBHI.
SIEPHOH (U3HKe. Homnyckaer
Jomyckaer oT-
MHO)KECTBEH-
JenbHbIe Herpy- | He momyckaer He nomycxkaer
HBbIE TpyOBIe
Oble OIMOKH. OIIHNOOK. OIIHNOOK.
OILIHMOKH.

ITpu G6amibHO-PEUTUHIOBOM CHCTEME BCE 3HAHUS, YMEHHUSI M HABBIKH, IpUOOpETaeMble CTY-
JICHTaMHU B pe3yJibTaTe U3yueHUs AUCLUUIUINHBI, OLIEHUBAIOTCA B Oaliax.

OreHka kayecTBa pabOThl B PEUTHHTOBON CHCTEME SIBIISICTCSI HAKOMMUTEIbHON U MCHONb3Y-
€TCsl JIJIsl OLIEHUBAHUsI CUCTEMHOM pabOThI CTYICHTOB B T€UEHHUE BCETO Meproaa 00ydyeHus.

[To utoram paboThl B ceMecTpe CTYJICHT MOKET MOIyIuTh MakcumainbHo 70 6amtos. Mroro-
BOi1 Gopmoit koHTposst B VI cemecTpe siBisiercst sk3aMeH. Ha sk3ameHe CTyIeHT MOKeT HaOpaTh

makcumaiibHo 30 0asuIoB.

B teuenue VI cemectpa cTyieHT MOKeT 3apaboTaTh Oauibl 3a CIeIyIONUe BUIbI PadoT:
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Ne Buna paboTsl Cymma 6aioB

1 AyuTopHBIE 3aHATHS (TIOCEIICHUE) 20

2 JlaGopaTopHbie paboThI 20

3 [TpakTrueckue paboThl 30
HWroro: 70

Ecnam k MOMEHTY OKOHYaHHUS CEMECTpa CTyIeHT HabupaeT oT 51 g0 70 GanioB, TO OH MOTY-
YaeT JIOMYCK K IK3aMEHY.

Ecnm cTyneHT kK MOMEHTY OKOHYaHUs ceMecTpa Habupaet oT 61 1o 70 6amioB, To OH MOXET
MOJyYUTh AaBTOMATHUYECKYIO OLICHKY «yJIOBJICTBOPUTEIbHO». IIpy jkelmaHum MOBBICUTH CBOIO OIICH-
KY, CTyJICHT UMEET MPAaBO OTKA3aThCs OT aBTOMATUYECKOM OIICHKH U C/IaTh SK3aMEH.

Ecnu cTynent He HaOpan MUHMMAaIbHOTO 4yHcia 6amioB (51 6aur), To OH HE MOIyYaeT J0-
MyCK K DK3aMEHY.

18



CoOTBETCTBHE PEHTHHIOBBIX 0AJUIOB M aKaJEMUYCCKHX OIEHOK dK3aMeHa
OO6mras cymma

0asuIoB 3a ce- Hrorosas omeHka
MECTP
86-100 OTIu4YHO
71-85 Xopo1io
51-70 Jlomyck K 9K3aMeHy

B TOM YHCIIE:
61-70 | Bo3MOXHOCTB OJTYyYEHUS] aBTOMATHICCKON OIICHKHU «YJIOBICTBOPUTEIHHO
51-60 ToJbKO TONYCK K 9K3aMEHY
0-50 * HeynoBieTBopuTenbHO (CTYICHT HE IONYIIEH K 9K3aMEHY)

Texymuil KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIIECTCS B IPOLIECCE BBIIOIHEHMSI TPAKTUYECKUX U
CaMOCTOSITENIbHBIX PA0OT B COOTBETCTBUH C HUKEIIPUBEAECHHBIM IPaUKOM.

['paduik BHIOJHEHHS CAMOCTOSTENLHBIX paboT cryneHTamu B VI cemectpe

Buer pa- Henenu yueOHOro nporecca

oot 1123|456 |7|8]9|10(11|12|13 |14 15|16 17
Tectnl 1-5 B3 33

I1P-2.2 B3 33

B3 — Brigaua 3amanus; 33 — 3amuTa 3a0aHus
ITP-2 — KonrtposbHble paboThI

[Iponienypa oleHWBaHUS pPE3yJIbTaTOB OOYYECHHS HMHBAIHMIOB W JIUI] C OrpaHHYCHHBIMH
BO3MOXKHOCTSIMU 3/I0POBbsl IO JMCLUUIUIMHE IpeaycMaTpuBaeT IpeAocTaBleHUue HH(pOpMALUU B
¢dbopmax, aganTUPOBAHHBIX K OTPaHUYEHUSIM HUX 30POBbS U BOCIIPUATHS HH(POPMAIIHIH:

— B IeyaTHoil ¢opme,
— B TIeYaTHOH opMe yBEIHMUYEHHBIM LIPUPTOM,
— B (hopMe IEKTPOHHOTO IOKYMEHTA.

JlaHHBIA TIepedeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHICHTA

o0yyJarommxcs.

[Ipu HeoOxomumocTH oOydaromiemycss uHBanMay u Jyuny ¢ OB3  mpepoctaBnsercs
JONOJHUTEIBHOE BpeMs A MOATOTOBKM OTBETa HA 3ayeTe WIM dK3aMeHe. Y oOyudaromerocs
uHBaInAa U auna ¢ OB3 umeercs BO3MOXHOCTH BbIOOpa (hOpMBI KOHTPOJS HA MPAKTHYECKHX
3aHSTHUSX, 3a4€Tax, SK3aMeHaxX, MOAX0s11ast KOHKPETHO Uil HEToO.

MeTonnyeckne ykazaHusi K NPAKTHYECKHUM 3aHATHAM

1. dopmynupoBaHHE aKCHOM, TEOPEM U TOXKAECTB OyJIeBOM anreOpsl.
W3yuenne gormueckux QYHKIUNA OJHON M JIBYX IMEPEMEHHBIX C UCIIOJIb30BaHUEM TaOJIHII
MCTUHHOCTH.
N3yuenue pabotsr IIJIK cemeiictBa S7-200 dpupmbr Siemens/.
W3yuenue pabothl MUKpOKOHTpOJUIepoB Raspberry Pl 3B+.
Paspabotka mporpamm Ha si3sike STEP7 B makere Microwin.
Pazpabotka nporpamm Ha si3sike Python.

MeTtoanyeckue yKa3aHusi JUIsl BbINOJIHEHHUsI J1a00paTOPHbIX padoT

N

ok w

"Z'; M pl! fzzzzliuc- Cooeprcanue nadopamophnuvlx pabom Tpyooemkocmp
1 4 JIP-1 M3y4enne METOI0B aHAIM3a U CHHTE3a KOMOH- 5
HAIIMOHHBIX JIOTHUYECKUX cxeM Ha Oaze [TJIUC.
2 5 JIP-2 JlemmudpaTtopsl. 5
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3 6 JIP-3 PaGota ¢ mopraMu MUKPOKOHTPOJLIEPOB 7
Raspberry Pl 3B+.

MeToanuyeckue yKa3aHus JJIs1 CAMOCTOATEIbHON padoThl 00yYAOIIUXCS

No Ne pazoena ouc- .
Cooepocanue camocmoamenvHoul padomot Tpyooemxocme
n/n UUNTTUHDL
1 5 Tectnl 1-5 15
2 7 Konrponsnas padora I[1P-2.1 15

Ilepeuenv 0bs3amenvHbIX 6U008 YUeOHOU pabombl CyOeHma.
— noceujenue 1eKYUOHHBIX 3AHAMULL,
— peuterue 3a0a4 u 3a0anull Ha 1a00paAmopHbIX 3AHAMUSX,
—  BbINOJHEHUE YCMHBIX COOOUeHUT

IIpouenypa mpoMeKyTOYHOM aTrTecTalMd HPOXOAUT B COOTBETCTBUU C «llonoxxeHuem
0aNTbHO-PEUTUHTOBOM CUCTEME OLIEHKH M TEKYIlIEeM KOHTPOJIE YCIIEBAEMOCTH CTYJEHTOBY», a TAaKkKe
«ITonoxeHnem o MPOMEKYTOUHOM aTTECTAIMW» YHUBEpCcHUTETa «J[yOHay.

AnanTtupoBaHHas pabouas mporpamMma Y4eOHOW ITUCHUIUIMHBI (MOAYJs) paspaboTaHa B
OTHOIICHUU Pa3HO30JIOTUICCKOW YYeOHOW TpyINIbl OOYYArOIIMXCS, MMCIOIIUX JOKYMEHTAILHO
MOATBEPK/ICHHbIE HApYLIEHUsl CilyXa, 3PEHHs, ONOPHO-IABUTATEIbHOIO arlapara, COMAaTUYECKHE
3a00JIeBaHUs ¥ TIOJIAIOIIMECS KOPPEKIIUH HEPBHO-TICHXMYCCKHE HAPYIICHUS WU COYCTAHHBIC
HapyILICHHUS.

Tectbl
1. BbIIOIHUTE CHHTE3 KOMOMHAIIMOHHON CXEMBI I10 3aJaHHON TaOINIle UCTUHHOCTHU C HCIIOJIB30-
BaHMEM MeToja MuHuMH3anuu Kapao. OTBeT noyy4uTh B BUJE JIOTUYECKOTO YPABHEHHS

Xy | X2 | X3 || ¥
01 0]0]0
01010
0101
0 1 [ 10
T 100
T [0 [ 10
T [ 1101
LT 1T LY | Bapuante! oTBETOB: Y=XoX1 +X3X1’, Y=X2X1+X3, Y=Xo+X3X2

2. BBINOIHUTE CHHTE3 KOM6I/IH3.LII/IOHHOI>'I CXCMBI 110 3aI[aHH01>i Ta6J'II/II_Ie HUCTUHHOCTH C HUCIIOJb30-
BaHHEM MCTOJa MUHHUMU3aAIlNH KapHo. OtBer MOJIYYUTHb B BUAC JIOTUYCCKOI'O0 YPaBHCHHA

sl et | e 1| O O f L3
el ol Of O e el Of lf B
| O | of | O | %

OO O O+ O | =

BapuaHTBI OTBETOB: Y= X3’ X2’ X1+ X3’ X2X1, Y=X3 X1, Y=X3 X2

3. BEINOIHUTL CHHTE3 KOM6PIH21LIHOHHOI>1 CXEMBEI 110 3aﬂaHHOﬁ Ta6J'II/II_[C HCTUHHOCTH C HUCIIOJB30-
BaHHEM METOJa MUHHMU3aAIINH KapHo. OtBeT IMMOJIYYUTH B BUAC JIOTUYCCKOI'O0 YPaBHCHHUA
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BapuaHTbl OTBETOB: Y=X2X1+X3X1, Y= X3’ X1+ X2X1, Y=X3X2’
BbIOJIHATE CUHTE3 KOMOMHALIMOHHOM CXEMBI I10 3aJaHHOU TAOJIUIE UCTUHHOCTU C UCIIOIb30-
BaHUEM MeTo/1a MUHUMU3auu KapHo. OTBET MOJIy4UTh B BUJIE JIOTUYECKOTO YPaBHEHUS
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BoIinmoasauTs cuHTE3 KOMGI/IHaHI/IOHHOI/I CXEMEI I10 3aI[aHHOI/I Ta6J'II/II_[e HCTHHHOCTH C HCIIOJIB30-
BaHHECM MCTOJa MUHHMU3allNH KapHO. OtBer MOJIYYUTDb B BUAC JIOTUYCCKOI'0 YPaBHCHHA
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OHpe,[[eJ'II/ITL THIT JIOTHYCCKOT'O 3JICMCHTA.

&

BapuanTs! oTBeTOB: 1) MOrHueckoe cioxxeHue, 2) JT0rn4eckoe yMHOKEHue, 3) Jo-
THYECKOE CII0KEHUE C OTPUIIAHUEM.
OrnpenenuTs TUI JOTUYECKOTO JIEMEHTA.

1

BapuanTel 0TBeTOB: 1) JIOrHYECKOE YMHOXKEHHE C OTPHIIAHKHEM, 2) UCKITFOUAoIIee
NJIN, 3) noruueckoe ClioKeHHE.
OnpenenauTsd THI JOTMYECKOTO HJIEMEHTA.

=1

BapuanTel oTBeTOB: 1) IOTHYECKOE CIOXKEHHE C OTPUIAHUEM, 2) JOTHYECKOe
yMHOXeHHE, 3) uckmoyaroniee NJIN.
OnpenenuTts TUM JIOTUYECKOTO JIEMEHTA.

1

BapuanTtbl oTBeToB: 1) IorMueckoe YMHOKEHUE, 2) JIOTHUECKOE CI0KEHHUE C OT-
puLaHiem, 3) J0ru4ecKkoe CI0KEeHHE.

10. OHpe,[[CJ'II/ITB THII JIOTHYCCKOT'O 3JICMCHTA.
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&

BapuanTel orBeTOB: 1) I0rMueckoe yMHOKEHHE C OTPULAHUEM, 2) JIOTUYECKOE
YMHOXEHUE, 3) JOrMYECKOe CI0KEHHE C OTPULIAHHEM.

TeMbl KOHTPOJIbHOI padoThl Ne2 (ITP-2.1)
Koman b1 Mukponpoueccopa
Cucrema BBOJIa — BBIBOJIA
Cucrema BBOJA — BHIBOJIA
Haznauenue OykBeHHO — IIU(POBOI KIaBHATYPbI
BuneorepMuHan — cpeacTBO OTOOpaXKEHUsT JAHHBIX
BIOS
DBoIOIMS MpoIeccopa KaK MPOAYKTa COEIUHEHUS IBYX TEXHOJIOTUI
Apxutektypa 9BM Ha 01HON MHTErpaIbHON CXeMe
[IJIK — mporpaMmMupy€eMBbli JIOTHYECKUI KOHTPOJLIED
. CTpykTypHas cxema MHKpPOIpoLeccopa

Cnucox BONPOCOB K IK3aMEHYy
Axcuomsl anredpsl toruku. Jlornyeckne pyHkuuu. TaObIUIBl HCTUHHOCTH.
Teopemsl u ToxxECTBA ANreOpsl JIOTUKU. Jlornueckne GyHKLINHU IByX HEPEMEHHBIX.
Jlornueckue QyHKIUH JBYX TEPEMEHHBIX.
3anuce pynkuuii B Buge Cosepriennoi JuspronktuBHoit HopmansHoii @opmel (CAHD).
[TpaBuiia MuHMMU3aLuy Jjornueckux Gynkuuid. Kaprelt Kapao ansa pynkuuit 3-x u 4-x ne-
PEMEHHBIX.
Jlormueckue ycTpoiicTBa koMOMHamoHHoro tuna. OcobenHoctu nocrpoenus. Ilpusectu
IIpUMep.
5. AHanu3 1 cuHTe3 HU(POBHIX YCTPOMUCTB.
6. Kak npuHsATO Ha3bIBaTh JUIMHY CJIOBA, COCTOSILEro U3 8-Mu OUT?
7. ApXuTeKkTypa Kakoro yCTpoicTBa sBIsETCS MpooOpa3oM MUKpompoleccopa?
8
9

whENpE

&

Muxkponpoueccop - 3to cepaue IBM.
. Kakue BcriomoraresnpHbIe OJIOKH JI0OJDKHA CONIEPKATh BEIYUCIUTENIbHAS MallliHa?

10. Kakoro Ha3HaueHUE IIMHBI MUKPO3BM?

11. OcHoBuble pyHkIMH AJIY.

12. AKKyMyJIATOp — IJIaBHBIN PErUCTp MUKPOIPOLIECCOpa.

13. Tpu OCHOBHBIX y3JIa MUKPOIIPOIIECCOPA.

14. B kakyo nporpammy npeodpasyercs mporpamMma, HarvcaHHas Ha JII0OOM M3 SI3bIKOB IPO-
IrpaMMHUPOBAHHUS?

15. Yro Takoe anropuTMH3aus 3aauu, MojIeKaleil permeHuto?

16. YUrto o3HavaeT Ha OJIOK — CXeMe alroputMa OJI0K, uMeroIuid opmy pomba?

17. Kaxoro poxa unpopmanus nepeaa&rcs 1o JUHUSIM IIHMHBI MUKPOKOHTpoJuIepa?

18. TTouemy HerenecooOpa3HO MCIIOIB30BATh JUHAMUYECKHE 3alTOMUHAIOIINE YCTPOMCTBA /IS
MOCTPOSHHSI HEOOIBIION M0 00BbEMY MaMATH?

19. Paznuynbie Tumbl TaMatu u ux npuMmenerne (RAM, DRAM, ROM, PROM, EPROM).

20. Yto Takoe npsAMOH AOCTYH K MaMsATH?

21. Yto Takoe [TIJINC?

22. TlocnenoBaTenbHbIe U NAapauIeIbHbIE IHHBI.

23. OcHoBHbIe Xapaktepuctuku Raspberry PI 3B+.

24. UnTepdeiice Raspberry Pl 3B+.

25. Onepannonnas cucrema Raspberry Pl 3B+.
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Conep:kaHue 3K3aMeHAIMOHHOT0 OUJIeTA
1 Bonpoc — pyHmameHTambHas TEOPHs (3HATH)
2 BONPOC — IIPAKTUYECKasi KOMIUIEKCHAas 3a/1a4a (YyMeTb + BIaJleTh)

IIpakTHueckoe 3aJ1aHue

IIpumep mpakTUIECKOTo 3aJaHusl.

PaspabotaTh mpoekT nudpoBoii cxembl B makere Quartus Prime, BKIIOYarONIHii ACIUTETb YaCTOTHI C
MEePEMEHHBIM KO3(Q(QHUIMEHTOM JeJIeHHS Ha CHHXPOHHBIX CUeT4MKax (8 IBOMYHBIX pa3psaoB). Ko-
spdunment genenns Keq =1009.

Pa3zpaboraTh CTPYKTypHYIO CXeMy YCTPOHCTBA JUIA Tiepefadd NaHHBIX C MTOMOIIBI0 MUKPOKOHTPOJI-
nepa Raspberry Pl 3B+.
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