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1.HanmeHoBaHue AUCIHUIIJINHBI

Jucuunnuza « Hu3koypoBHEBOE IIPOrpaMMUPOBAHUE

2.1lepeyeHb IUIAHMPYEMBbIX Pe3yJIbTATOB OCBOCHUA 00Pa30BaTeJIbHOM NPOrPaMMbl
(mepeyeHb KOMIIETCHIMI) C YKa3aHMEM HHAUKATOPOB MX JOCTHKEHHUS H
IVIAHMPYEMBIX Pe3yJbTATOB 00y4eHUsI MO JUCHUILINHE

JlncuuruimHa

«HuskoypoBHeBOE

dbopmupoBanue ciaeayromux kommerenmuit: [TKII-5.

MPOrPaMMUPOBAHUEY

o0ecrieunBacT

PesyabTaTsl 00yyeHus (yMeHust

HNuaukaropsl
Kox Haumenosanue TOCTHKEHHST U 3HAHMSI), COOTHECEHHBIE C
KOMIICTCHIUHU KOMIIETEHIIMU HMHAUKATOPaMH JOCTHXKEHU S
KOMIIETEHIINH
KOMIIETEHIIUH
YMeTh UCIOJIB30BaTh CPEACTBA
1. JleMoHCTpHpYeT Pa3pabOTKH U OTIIAJIKH
' HU3KOYPOBHEBBIX MIPOTPAMM
3HaHHE METOJIOB U
WHCTPYMEHTOB aHAJIN3a
3HATH NPUHIUITEI OPTaHU3AIUN
JTaHHBIX ¥ MAIlMHHOTO [ .
CErMEHTHOM ajipecaluu u
00y4CHMS.
criocoObI aapecaruu,
MPEI0CTABISIEMbIE KOMITBIOTEPOM
2. JleMOHCTpHpYeT YMeTh IPUMEHSTH SI3bIKH
[IPOrPAaMMHUPOBAHUSI HU3KOT'O
CrocoOHOCTh MPUMEHSTh [3HAHHWE MPUHIIUIIOB porp p
YPOBHS JJI1 ONTUMHU3AINHI
METOJIbl U HHCTPYMEHTBI  [[TOJTOTOBKH
[IPOrpaMMHOTO KOJIa
aHaIM3a JAHHBIX U AHAJIUTUYECKOTO
MAaIIIMHHOTO 00yUeHHUsI IPHU |[000CHOBAHHUS
TKII-5 v p 3HaThL 0COOEHHOCTH
[1IOJTOTOBKE (dbuHaHCOBO- T
HH3KOYPOBHEBOTO
AHAJTUTUYECKOTO PKOHOMHYECKHAX
_ [IPOrpaMMHUPOBAHUS IS
000CHOBaHMS (PUHAHCOBO- |[PEILICHUA.

OKOHOMHNYCCKHX pCI_HeHI/Iﬁ

OIICPAlIMOHHBIX CUCTCM

3. Brasieet HaBbIKaMH
MCTIOJIb30BAHUS METOZIOB
W MHCTPYMEHTOB aHaJIM3a
TTAHHBIX ¥ MAIIMHHOTO
00y4yeHUs MTpH
MOJITOTOBKE
QHAJTMTUYECKOTO
000CHOBaHMS
(uHaHCOBO-
PKOHOMHUYECKUX

EIIEHUH.

YMeTh OCYIIECTBIIATh OTIAAKY
porpamMm

3HATh METO/Ibl OTIIA/IKU
porpamMm




3.MecTO IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHBIX POrpaMm

Jucunmnaa «Hu3koypoBHEBOE NPOrpaMMHUPOBAHUE» OTHOCHTCS K MOZIYJIO
npoduis mo HampasieHuto noarotoBku 01.03.02. — IlpuknagHas MaremaTuka H
nHpopmaruka, npoPmwib «AHAIW3 MAaHHBIX W MPUHITHE PEIICHHH B SKOHOMHKE U
(duHaHCaX».

4.00beM TMCHUILIMHBI (MOXYJIsI) B 324€THBIX €IMHUIAX U B AKAIeMUYECKHUX
yacax ¢ BblJeJIeHHeM 00beMa ayIuTOPHOM (JIeKIMU, CEeMHUHAPBI) H

CaMOCTOAITEJIbHOM padoThl 00y4YAKOIIUXCSH

Ounas popma oOyueHus

Bua yueOHo# padboThl 10 JUCHMILIIUHE Bcero (B 3/e 1 yacax) Cemectp 6 (B yacax)
OO0mas TpyI0eMKOCTh TUCITUTITHHBI 3/108 108
KonraktHas pabota — AyIUTOpPHBIE 3aHATHS 34 34
Jlexun 16 16
CemuHapbl, TPAKTUYECKUEC 3aHATHUS 18 18
CamocrositenpHas padboTa 74 74

By texymero KOHTpoJIst KontpospHas padota KonrponbHas padota

Bua npomexyTouHoi arTecTanuu 3auer 3ayer




5.Coaep:xxanue IMCHUIIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM (pa3aesiam)
AUCUMILVIMHBI ¢ YKa3aHHEM MX 00beMOB (B aKaJeMHUYECKHUX Yacax) U BUA0OB
Y4eOHBIX 3aHATHI

5.1.ConepxxaHue TUCHMILIMHBI

Tema 1. OcHOBHbBIE IOHATHS U OIIPe/Ie/ICHU S

BBenenne B HU3KOypoBHEBOe IporpammupoBanue. Llenu u 3amaum kypca. Ponb
Kypca B MOArOTOBKE crnenuanucta. CBeieHUss 00 UCTOPUM PAa3BUTHUS NPOOIEeMaTHKU
muciuiuinHbl.  O030p M o0mias XapaKTepUCTUKA  SI3bIKOB  IPOrpPaMMHPOBAHUS.
CranpapTbl A3BIKOB POrpaMMHUPOBAHHUS. [lonsitue HU3KOYPOBHEBOT'O
nporpaMMupoBaHus. DailioBble CUCTEMBI C TOUYKH 3pEHUS CUCTEMHOTO MPOrpaMMHUCTA.
Kondurypaunonnas undopmanus onepanmoHubix cucreM. Coopka u ycraHoBka OC
Jlunyke (smpa omneparmonHoi cuctembl). Ctek mpotokonoB TCP/IP ¢ touku 3peHus
CUCTEMHOT0 MpOorpaMMHCTa. TEKCTOBBIE PEAAKTOP Vim.

Tema 2.  Apxurekrtypa 7| CHCTEMBbI  KOMAaH[ COBpPEMEHHBbIX
MHUKPONPOLECCOPOB

Knaccuueckas apxurextypa 9BM, npennoxennas rpynnoit Jx. ¢on Heiimana.
Apudmeruko-jgoruyeckoe ycTpoicTBo. (OCHOBHOE (OMEpaTHBHOE) 3allOMUHAIOIIEE
YCTPOKUCTBO.

Uepapxuss namsatu. COBpeMEHHBIE CTPYKTYpbl MHUKPOIPOILIECCOPOB. Perucrpsl
oO1ero Ha3HaueHus. YIpaBjieHHe MOTOKOM KOMaHI.

Tema 3. Beegenne B 1361k C

Crpykrypa mporpammbl. Ilepemennbie, ykazatenu, oObsBiaeHuss B C.
[IpeoGpazoBanue THunoB gaHHbiX B C. Jlormyeckue, OWUTOBBIC, OMEpalMU CIBUTA,
cpaHenuss B C. Kpamudunupyromue Ttunsl u crneuudukaropsl (ysakmuit B C.
Hupextussl npeamnpoineccopa B C. IIpocteie Tumnbl. bazoBbie onepatopsl. BeipaxkeHus u
onepanuu. CtanaaptHele MateMatudeckue pyHkuuu. Oneparopsl BeiOopa. OnepaTtopsl
nukina. Oyaknun. Ob6nacte BuamMmoctu. Oneparnuu NpepbiBaHus U 0€3yCIOBHOTO
nepexoja. CTUib IporpaMMUPOBAHUSL.

Tema 4. CocTaBHBIE THIIBI JAHHBIX

CocraBHbIe THUIIBI JaHHBIX: MaccuBbl. OOBsABICHNE U MHUIIMAIN3AINSI MAaCCHUBOB.
OOpaieHre K 3J€MEHTaM MaccHuBa. YTOPSAOYMBaAaHUE MAacCUBOB. COCTaBHBIC THIIbI
JAHHBIX: CTPYKTYpbl M oObenuHeHus. PacrmonoxeHue sneMeHTOB CTpykTyp B O3V
OBM. CocraBHble THUIBI JaHHBIX: CTPOKU. OOBSABICHUE W HMHUIIUAIM3AIMSA CTPOK.
OyHKIUMKU 11 paboTel co cTpokaMu. CocCTaBHbIE THIBI JAHHBIX: MHOTOMEPHBIC
MaccuBbl. MHuUIIManu3amus MHOTOMEPHBIX MacCHBOB. Omepalid ¢ MHOTOMEPHBIMHU
MaccuBaMu. CocTaBHBIC THITBI JaHHBIX: OUTOBBIE MOad. COCTaBHBIE THUIBI JAHHBIX:
TePEUNCIICHUS.

Tema S. Becnomorare/ibHbIE CpeICTBA U IPHEMbI PadoOThI



VYkazarenu U aapeca namatu. IlpencrasineHune naMmsaTy nporecca. YIpaBiICHUE
namMATeio. O0acTh NaHHBIX, TEKCTa MPOrpaMMbl, CTEKa, Kyud. Mopaenu namsTu.
Hunamuueckue MaccuBbl. IIpeoOpasoBaHusi TMNOB AaHHBIX. Jlornueckue, OWUTOBBIE
ornepauuu, ONepaluy CABHra, omnepauuud cpaBHeHud. KBamuduuupyrommue THIBI U
cnenudukaropel  ¢yHKkumid. JupektuBsl  mpenmpoueccopa. OTauMUMS  MEXKIY
crangapramu si3p1ka Cu pasHbix JeT. [lepemennbie okpyxenus. [loToku BBoa BbIBOAA.
[lepenaua mapameTrpoB. DTambl co3gaHus HcnojHseMoro d¢aina. [IpoduinpoBanue
IIpOorpaMMbl. ABTOMATH3alMs IPOBEPKU MCXOJHBIX TEKCTOB U CO3JaHUS MCIIOIHSAEMBIX
¢aiinoB. ABromaTuueckas TeHepauus AokyMmeHTauuu. Otinanka 0e3 creuuaibHbIX
nporpamMM. Otianka ¢ ucnoss3oBanuem gdb. Ilouck yreuek mamsitu valgrind. Cu u
accemOnuep. TexHosmoruu aezaceMOJnpoBaHus. AcceMOIEpHbIE BCTABKU B KOMITUIISTOPE
gcc.

Tema 6. Ucnonnb3oBanue 0uOauoTeuHbIX pyHKuuid B C mporpammax

Cratnueckue O6mOmmorexkn B C. JImHammueckue Oubmuoreku B C. Peanmmzarus
OJIHOCBSI3HBIX M MHOTOCBSI3HBIX CIUCKOB. IIpuUEMBI OICHKH BBIYMCIUTCIIBHOU
CJIIOHOCTH aJTOPUTMOB B CHUCTEMHOM HporpammupoBanuu. bubmuoreka libusb.
[lonyyenne cnucka AocTynHbBIX ycrporcTB libusb get device list(). [lomyuenue
XapaKTEepPUCTUK 3aaHHOTO ycrpoiicTta. [lomydyenne manubpix or USB manumynstopa
tunia MbImib.  Onpenenenue libusb transfer type() ycrpoiictBa. OmnpeneneHue
libusb bos_type() ycTpoiicTBa. OnpeiesieHre CKOPOCTH Mepeaadr JaHHBIX YCTPOHCTBA
libusb _speed(). [Tomyuenune HOMepa yctpoiicTBa Ha mmmHe libusb get bus number().
[Tomyuenne mopta ycTpolicTBa Ha 1muHe libusb get port number(). I[lomydenue
ponutenbckoro ycrporctsa libusb get parent(). [lonmydeHue MakcumanbHOTO pa3mepa
maKeTa yCTpOMCTBA libusb get _max_packet_size().



5.2.Y4e0HO - TEeMATHYCCKHUH IIJIAH

Ounas popma oOyuenus

TpynoemkocTh B 4acax

KonTakTHas padora - Dopmbl
Ne | HanmeHoBaHHe Tem A 6
/- (pasae:10B) YAMTOPHAst padoTa | Cavocrosi- TeKYIIEero
5 ;uj’.l’ Jleknuu | mpaKkTHYeCKH pabora y
T € 3aHATHS
1 (OCHOBHBIE TIOHSTHS U 18 4 5 ) 14 OO6cyxnenue,
OTIpeICIICHUS oTIpOC
ApPXHUTEKTYpa U CUCTEMBI
O0c eHue,
2  [KOMaH] COBPEMEHHBIX 18 |4 2 2 14 o 3’:{21
MHUKPOTIPOIIECCOPOB P
Ompoc,
BBITTOJTHCHHE
3  Bsenenue B 1361k C 18 8 4 4 10
WHTUBHTyJTbHBIX
3agaHui
Ompoc,
4 CocTaBHBIC THIIBI 18 4 5 > 14 BBITIOJTHCHUC
TTAaHHBIX WHTUBHTyJTbHBIX
3agaHui
Omnpoc,
BcnoMmorareabHbBIE BHEOHHCHHG
5  [cpeacTBa M IPHEMBI 18 6 2 4 12
aGoThI WHTUBHTyJIbHBIX
3agaHui
Omnpoc,
BBITIOJIHCHUC
Mcnonp30BaHue HTHBHTYATBHBIX
6  bubmuoreuynsix GpyHKIUH 18 8 4 i\ 10 I
B C mporpammax g ’
KOHTPOJIbHAS
pabota
CornacHo
yueOHOMY TIIaHY:
108 (34 16 18 74
B menom mo IuCHHIUIMHE KOHTpOIbHAs
pabota




5.3.Conep:kaHue CEeMHHAPOB, NPAKTHYECKUX 3AHATHH

IlepeyeHnb BONMPOCOB A5l 00CYKAeHHUS HA

HanmeHoBaHue TeM CEMHMHAPCKHUX, NPAKTHYECKHUX 3aHATHAX, Dopmbl
(pa3nesioB) peKoMeHyeMble HCTOYHUKH U3 pa3/esiosB 8,9 npoBeIeHus
AUCHMILINHBI (yxa3piBaeTcsi pasjes U NOPSIAKOBBII HOMep 3aHSITHIA
HCTOYHHMKA)
3aHsTHSA B
OCHOBHBIE IOHITHUS U Tlousitue HHU3KOYPOBHCBOI'O MPOIrpaMMUPOBAHUA I/IHTGPEIKTI/IBHOIZ
OTIpEAEICHUS Pexomenyembie uctounuku: 8.[1],[2] dbopme B BUIE
JIACKYCCHUU.
ApXUTEKTYypa 1 3aHsATHUS B
P yP Knaccuueckas apxutexkrypa 9BM, npennosxenHas N
CUCTEMBI KOMaH]] . . WHTEPaKTUBHOU
rpynnoi k. ¢on Heiimana
COBPEMEHHBIX ¢dbopme B BuE
Pexomenyembie uctounuku: 8.[1],[2],[3],[4] .
MUKpOIPOIIECCOPOB JUCKYCCHH.
Crpykrypa nporpammsl. Ilepemennsie, ykazarenu, MHTepaKTHBHAS

Beenenue B 351k C

o0wsBnenus B C. [Ipeobpa3oBanue Tunos aAaHHbIX B C.
Jlornueckue, OUTOBBIE, OTIEpAIIMU CABUTA, CPDABHCHUSI B
C. Iupextussl npeanpoueccopa B C. [IpocTeie TUTIBI.
bazoBeie onepaTopsl. BeipakeHus u oneparum.

dbopMa, IPaKTUKYM|
0 PEIICHHIO
33124 10 TeMAaTHKe

3aHATHS U
CrannapTHbie MaTemMaTudeckue GyHkuun. OnepaTtopsl
KOJUIEKTUBHOE
BBIOOpa. OnepaTopsl nukia. Oyaknuu. O01acTh 5
BHUJIUMOCTH. 0 cy>1<z[eUHHe
Pexomenayemble ucrounuku: 8.[2],[4] pCHICHAN
CocraBHbIe TUIIBI JaHHBIX: MacCUBbI. OObsBICHHE U
WMHULManu3aus MaccuBoB. OOpalieHue K aIeMeHTam
MaccHBa. YNopsaouuBaHue MaccuBOB. COCTaBHbBIE THUIIbI
JAHHBIX: CTPYKTYpPbI U 00beanHeHus. Pacnionoxenue
3aHATUSA B
31eMeHTOB cTpYKTyp B O3Y DBM. CocraBHbIE THUIIBI N
CocTaBHBIE TUIIBI MHTEPAaKTUBHOU
JTaHHBIX: cTPOKU. OOBsIBICHUE U MHUIMAIU3ALIUS CTPOK.
JTAHHBIX dbopme B BujE
OyHkuMu 1 padboThl co cTpokamu. COCTaBHbIE THITBI HCKYCCH
JAHHBIX: MHOTOMEpHbIE MaccuBbl. MHUIManu3anus y '
MHOTOMEPHBIX MaccHBOB. Omnepaiuyu ¢ MHOTOMEPHBIMU
MacCHBaMH.
Pexomenayemblie uctounuku: 8.[2],[4]
VYkazarenu u anpeca namsatu. [IpeacraBnenue namstu
nporecca. YmpasieHue namsateio. Obmactu JaHHBIX, UHTepakTHBHAs

BcnomorarensHbie
CPEICTBA U TIPHEMBI
paboThI

TEKCTa MPOrpaMMBbl, CTEKa, Kydd. MoJenu maMsTu.
JluHaMu4ecKkrue MacCuBbl. ABTOMAaTH3alMs IPOBEPKU
UCXOJIHBIX TEKCTOB U CO3JIaHMsI UCTIOTHIEMBIX (DaiiiIoB.
ABTOMaTnyeckas renepanus jokyMmeHTauuu. Otnaaka
6e3 crenuanbHbIX MporpaMM. OTnaaka ¢
ucnoib3oBanueM gdb. [louck yreuek namstu valgrind.
Cu u accembOnep. TexHosmoruu nezaceMOInpoOBaHusl.
AccemMOnepHbIe BCTaBKH B KOMIMIISTOPE gCC
Pexomenyembie uctounuku: 8.[2],[4]

dbopMa, IpakTUKYM|
M0 PEIICHUIO
3aj1a4 10 TeMaTUKe
3aHATHUS U
KOJUIEKTUBHOE
obOcyxaeHme
peLeHni




Hcnons3oBanne
OMOIMOTEYHBIX
¢dbysakwmii B C
mporpaMmmax

bubmuoteka libusb. [Tomydenne cnimcka JOCTYIHBIX
ycrpoiicts libusb get device list(). [lonyuenue
XapaKTepHUCTUK 3aJJaHHOr0 ycTporcTBa. [lonyuenne

naHHbIX oT USB MaHunynsitopa TUna Mpliiib.

Omnpenenenue libusb transfer type() ycrpoiicTsa.

Omnpenenenue libusb bos type() ycrpoiicTa.

OmnpeneneHne CKOPOCTH Mepeiavn JaHHBIX YCTPOKUCTBA
libusb_speed(). Ilomyuenue HomMepa ycTpoWCcTBa Ha IIMHE
libusb_get bus number(). [Tonydenne nopra ycrpoicTaa

Ha muHe libusb _get port number().
Pexomenyembie uctounuku: 8.[1],[2],[3],[4]

WNHTrepakTuBHas
¢dopMa, IPaKTUKYM|
10 PEIICHUIO
3a]a4 110 TEMaTHKe
3aHATHUS U
KOJUIEKTUBHOE
0o0CyxeHre
peleHuit

6. IlepevyeHb y4eOHO-METOANYECKOT0 00ecIeYeHU ISl CAMOCTOSITEIbHOM
padoThI 00YYAKOIIMXCS MO TUCIUIIHHE

6.1. Ilepeyennb BONPOCOB, OTBOJAMMBIX HA CAMOCTOSITEJIbHOE OCBOEHHE
AUCHUNINHBI, (POPMbI BHEAYIMTOPHOI CAMOCTOSATEIbHOH PadoThI

HaumeHoBaHue TeM
(pa3aesioB) TUCHHUILIHHBI

IlepeyeHb BOPOCOB, 0OTBOAMMBIX HA
CaMOCTOATEIbHOE OCBOCHUE

®opMblI BHEAYAUTOPHOMI
CaMOCTOSITEJIbHOH PadoThI

(OCHOBHBIE IOHATHUS U
oTIpeIeTICHUS

CraHgapThl S3bIKOB MPOTrPAMMUPOBAHHUS

PaboTa ¢ yueOHOMI
imuTepatypoii. Paz6op
BOTIPOCOB 10 TEME 3aHSTHSL.

ApPXUTEKTYpa U CUCTEMBbI
KOMaH/ COBPEMEHHBIX
MUKPOIPOIIECCOPOB

OcHOBHOE (OIepaTUBHOE) 3aIIOMUHAIOLIEE
yCTpOMCTBO

PaboTa ¢ yueOHOMI
muTepatypoii. Paz6op
BOIIPOCOB 10 TEME 3aHTHSL.
BrInosiHeHUE U 3a1uTa
ITOMAIIIHEN KOHTPOJIBHOM
padboTHI

Beenenue B 131k C

Onepanuu npepeiBaHus U 6€3yCI0BHOTO
nepexoa. CTHIIb MPOrpaMMUPOBAHHUS

PaboTa ¢ yueOHOMI
imuTepatypoii. Paz6op
BOIIPOCOB 10 TEME 3aHTHSL.

CocTaBHBIE THIIBI JaHHBIX

CocTaBHBIE TUIIBI JaHHBIX: IICPCUYNUCICHUA

Pabota ¢ yueOHOI
muTepatypoii. Pazbop
BOIIPOCOB T10 TEME 3aHSATHS.

B criomorarenpHbie
CpeCTBA U MPHEMBI
a00THI

[IpodunupoBanre mporpaMMsl.
IABTOMaTH3alIMs TPOBEPKU UCXOJHBIX TEKCTOB
U CO3/IaHUs UCTIOTHSEMBIX (ailioB

Pabota ¢ yueOHOI
muTepatypoii. Pazdop
BOIPOCOB 110 TEME 3aHATHSL

Hcnons3oBanue
O1OIMOTEUHBIX (PYHKLIUHN B
C mporpammax

[TosrydeHne poAUTENIbCKOTO YCTPOWCTBA
libusb_get parent(). [Tomydyenue
MaKCHUMaJIbHOTO pa3Mepa MakeTa yCTpoucTBa
libusb_get max_packet_size()

PaboTa ¢ yueGHOM
muteparypoii. Paz6op
BOIIPOCOB TI0 TEME 3aHSATHS.




6.2.11epeyeHnb BONPOCOB, 3aJaHNH, TEM JJIsl HOATOTOBKH K TEKYLIEMY
KOHTPOJII0

IIpuMepHbIii BADHAHT KOHTPOJIBHON Pad0THI

1. Peanu3oBaTh mporpaMMy, MOJNYYAIONIYI0 CIIMCOK BCEX MOJKIIOUEHHBIX K
koMmibloTepy USB ycTpoiicTB ¢ ucnois3oBanueM libusb. [l xaxaoro HalgeHHOrO
yCTpOWCTBA HAMeyaTaTh €ro Kiacc, HASHTH(PUKATOP MPOU3BOIUTENS U UACHTHPHUKATOP
U3JICITHS.

2. I3yunth cocTaB ®  XapaKTEPUCTUKH OOHAPYXKEHHBIX C  IOMOIIBIO
peanuzoBanHo# nporpamM USB ycTpoiicTs.

3. JlomonHUTE mporpaMMy, peaqn30BaHHYIO B 1. 2 (pyHKIIMEH neyaTu CepuitHOro
HoMepa USB yctpoiictBa. [ns HamucaHusi GyHKIHH PEKOMEHIYETCS HCIOIb30BaTh
¢bynkuuu libusb open, libusb close, libusb get string descriptor ascii nis medaru
noJist iSerialNumber geckpurnropa ycTponcTBa.

Kpurepuu 0a/1/1bHOM OLIEHKH Pa3JIUYHBIX (DOPM TEKYUIEr0 KOHTPOJISI
ycneBaeMoCTH

Kpurepun OamipbHOW  OIEHKH pa3iUyHbIX (OpM  TEKyIIero KOHTPOJIS
yCIIEBAEMOCTH COJIEpKATCsI B COOTBETCTBYIOIIMX METOJAMYECKUX PEKOMEHIAIUIX
Kpacnomapckoro gunnana @UHYHUBEPCUTETA.

7.®OH OLIEHOYHBIX CPEACTB JIsl IPOBEICHUA MPOMEKYTOUYHOM ATTEeCTANUN
o0yvyaromuxcs o AMCUUILINHE

IlepeyeHb KOMIIETEHIIUH C YKa3aHUEM UHIUKATOPOB MX JOCTHKEHHS B MPOLECCE
OCBOCHHS 00pa30BaTENLHONW MporpaMMbl coaepxutcs B pasuene 1. «llepeuenp
IUIAHUPYEMBIX PE3YyIbTATOB OCBOCHHUS OOpa30BaTEIbHOM MPOrpaMMbl (IIEPEYCHB
KOMIIETEHIIMI) C YKa3aHUEM WHAUKATOPOB HUX JOCTHKEHUS U IUIAHHUPYEMBIX
pe3yJIbTaTOB oOyueHus o JTUCLIUILIIUHE.



7.1.TunoBbie KOHTPOJIbHBIE 32JAHUS WJIH HHbIE MATEPHUAJIbI, HE00X0AMMbIE
JJIS OHEHKH UHAUKATOPOB JOCTHKCHUS KOMIIETEHUNI, 3HAHUI U yMEeHU I

Pe3ynabTaTsl 00yyeHus

HaumeHoBaHue | (YMeHUs] M 3HAHUSA),
HaumeHnoBaHue | HHIAMKATOPOB COOTHECEHHDIE C
Tunosbie KOHTPOJILHBIE 32AHUS
KOMIIETeHIIHH JIOCTHIKEHUSI HHIMKATOPAMH
KOMIIeTeHIHH JMOCTHIKEHHS
KOMIIETEeHIMH
[Tpumep 3ananus Mcnons3ysa Valgrind
(cachegrind) cpopmupoBath
YMeThb HCTIONB30BATE a0 THpoBaHHBII HCXOIHBIIT TEKCT
CpencTBa paspabOTKU M |ynorpamMbl H OLEHHTH YHCIIO TIPOMAXOB
OTJIa/IKH 0 KEII-MAMATH JaHHbIX U HHCTPYKIIHIA,
1. JIeMOHCTPHPYET HU3KOYPOBHEBBIX KOTOPBIE MPOM3OILITH BO BHYTPEHHEM
3HAHKME METOJIOB U [IPOTrPaMM Huicte KT
MHCTPYMCHTOB [Tpumep 3amanust cros3yst KOMIHIATOP
aHaNHM3a AHHAIX 1 3HATE TIPUHIATIET GCC, CKOMIIMITUPYHTE TIOATOTOBJIEHHYIO
MAIIMHHOTO OpraHu3alyn HpOrpaMmMy ¢
00yqenus. CCTMEHTHOM afpECallNtl gy iioyenneM OTIIAL0YHON HHOOPMALUH
M CIIOCOOBI ANIPECAITH, |(geex yposHeit). Hackobko H3MEHSETCS
[PCIOCTABIIACMBIC pasmep ucnonHsemMoro Qaiina B
KOMITBLIOTCPOM 3aBMCHMOCTH OT YPOBHS J€TAIN3AHN
ITKTI-5 0TIaa04HOM HHpOopMannu?
CriocoOHOCTB

[IPUMEHSTH METOIbI
1 MHCTPYMEHTHI
aHaJIM3a TaHHBIX U
MaITMHHOTO
00y4eHHS TIPH
[MOJATOTOBKE
QHAIUTUYECKOTO
000CHOBaHUS
(hMHAHCOBO-
PKOHOMHYECKUX
pEelIeHNI

2. JleMmoHCTpUpYyET
3HAHHE

YMeThb TPUMEHSITh
SI3BIKU
POrPaMMHUPOBAHUS

[Ipumep 3amanus BeieauTe oTaag0uyHyO

MPUHITUTIOB HU3KOTO YPOBHS TSI VAP
MH(OpMAaITHIO B OTIEIBHBIN (ail ¢
[10ITOTOBKHU OTJIAJIKK TIPOTPAMMHOTO
BKJIIOUEHHEM CCHLUIKHM HA HETO B
AHAJIUTUYECKOTO [KOJa C 1.
VCITOJTHSEMBIH (aiin.
000CHOBAHUSA
[Ipumep 3amanus [IpoBeaure oTnaaky
(huHAHCOBO- 3HATBL 0COOCHHOCTH GDE
IPOTrPaMMEI B )
DKOHOMUYECKUX HHU3KOYPOBHCBOT'O porp
pEIIeHHIA. [IPOrpaMMHUPOBAHUS IS
OTIEPAITMOHHBIX CHCTEM
3. Baageer
HaBBIKAMH
HCITOJIb30BaHUS
METOJIOB U
HCTOVMEHTOR Peann3oBaTh mporpamMmy, MoIy4aronIyo
aHaJ‘IIl/DIZ:[I[aHHLIX " YMeTb OCYIECTBIATE  cryucok BCEX MOMKIIOYEHHBIX K
OTIaKy IIpOrpaMm koMmiproTepy USB ycTpoiicTs ¢
MAILIHHOTO rcIioJib3oBanueM libusb. [l kaxaoro
0OyueHus pu SHATE MCTOZEI OTIAM HaiIEHHOTO YCT OI\/'ICTB?:I HameyaTaThb €ro
[O/ITOTOBKE mTOYDOBHEBHIE KJ1acc HneHTﬁ(pEKaTo MIPOMU3BOAUTENI U
anamurigeckoro  FIPOTPANM I/II[CHT’I/I(I)I/IKaTO I/IS,ZLGJ'II)I/IHP
000CHOBAHHUS p '
(buHaHCOBO-
DKOHOMHYECKUX
peLIeHuN.
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7.2.11puMepHBIe BONIPOCHI AJIs1 IOATOTOBKH K 3a4eTy

BBenenne B HU3KOYpOBHEBOE IPOrPaMMHUPOBAHUE

Lenu u 3amaun kypca

Ponp xypca B moAroTOBKE crienanucTa

Caenenus 00 UCTOPUM Pa3BUTHS TPOOJIEMATUKHU JUCIUTLTUHBI

0O0630p 1 00111ast XapaKTEPUCTHUKA S3bIKOB MPOTPAMMUPOBAHUS
CranpapTsl A3bIKOB IPOTPAMMHUPOBAHUS

[loHsiTHE HU3KOYPOBHEBOIO TPOTrPaMMHUPOBAHUS

@ali0Bble CUCTEMBI C TOUKHU 3PEHHSI CHCTEMHOT'O IPOrPaMMHUCTA
Konurypannonnas nadopmanus onepaiioHHbIX CUCTEM

Co6opxka u ycranoBka OC JIunykc (sipa onepariioOHHON CUCTEMBI)
Crek npotokonioB TCP/IP ¢ Touku 3peHus CUCTEMHOI'O IPOrpaMMuUCTa
TexcToBbIE peakTop vim

Knaccuueckas apxurektypa OBM, npemnoxennas rpynmnoi k. ¢ou

Apu(pMETHKO-TIOTHYECKOE YCTPOMCTBO

OcHoBHOE (OTIEpaTUBHOE) 3alIOMHHAIOIIEE YCTPONCTBO
Uepapxus namsTu

CoBpeMeHHBIE CTPYKTYPbl MUKPOTIPOLIECCOPOB
Peructpsl o01iero Ha3HaueHuUs

VYnpasieHnre NOTOKOM KOMaH/T

CtpykTypa nmporpamMmmsbl Ha si3bike C

[lepemennsie, ykazarenu, o0baBienus B C
[IpeoGpazoBanue TUNOB AaHHBIX B C

Jloruueckue, OUTOBBIE, ONEepaluu cABUTa, cpaBHeHUs B C
Kamudunupyrommue Taunsl u cnerudukaropsl GyHkiumii B C
HupexTussl npeamnpoueccopa B C

[IpocThie THBI

bazoBbie onepaTopsl

Bripaxxenus u onepauuu

CrangapTHbIE MaTeMaTUYeCKue (PYHKITMU

Omnepatopsl BeIOOpa

OnepaTopbl LUK

DOyHKIUU

O06macTb BUIUMOCTH

Onepanuuu npepriBaHus U O€3yCIOBHOTO Mepexo/ia
Ctuiib IporpaMMUpPOBaHUS

CocraBHbIE€ TUIIBI TAHHBIX: MACCUBBI

OObsIBICHUE ¥ HHUIHAIA3AIUS MACCUBOB

OO0pailieHue K 3JIeMEHTaM MacCUBa

YnopsgounBaHUE MaCCUBOB

CocrtaBHbI€ TUIIBI JAHHBIX: CTPYKTYPbl MOOBEIUHEHUS
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41. PacnosoxeHue 31eMeHTOB CTpykTyp B O3YOBM

42. CocTaBHbIE TUIIBI JAHHBIX: CTPOKHU

43.  OObsBICHUE U UHULMAINA3AIMUSA CTPOK

44.  @®yHkuuu g paboThl CO CTPOKaMuU

45. CocTaBHBIC THIIBI JAaHHBIX: MHOTOMEPHBIC MaCCHUBBI

46. VHunumanuzaius MHOTOMEPHBIX MAaCCUBOB

47. Omnepaiuy ¢ MHOTOMEPHBIMU MaCCHUBAMHU

48. CocTaBHbIE TUIIbI JAHHBIX: OUTOBBIC MOJIS

49. CocTaBHBIC THIIBI JaHHBIX: IEPCUNUCICHUS

50. Vkazarenu u ajpeca naMsaTu

51. IlpencraBieHue naMsTH mnpoiecca

52. VYmnpasieHue namsThio

53. OO6nactu JaHHBIX, TEKCTA MPOrPAMMBI, CTEKa,Ky4H

54, Mopgenu naMaTu

55. JluHaMHUYeCKHEe MaCCHUBBI

56. TIpeoOGpazoBaHus TUIIOB IAHHBIX

57. Jlorm4eckue, OMTOBBIC ONEPAIUU, OTICPAIIUH CJIBUTa, OTICPAIIMHA CPAaBHCHUS

58.  Kpamuduuupyromue TUmbl 1 cnenupuKaTopelpyHKIUN

59. JIupexTuBHI IpeAmnpoleccopa

60. Ominuusa Mexay cTannapTamu sizbika Cu pa3HbIX JIeT

61. IlepemeHHBIE OKPYKEHUS

62. IloTtoxu BBOJA BHIBOIA

63. Ilepemaua mapameTpoB

64. Dramnbl co3maHus UCTIOTHsIEMOTO (aiina

65. IlpoduimpoBanue mporpaMMbl

66. ABTOmMaTH3alMs MPOBEPKH HMCXOTHBIX TEKCTOB M CO3[AHUS MCTIOIHSIEMbIX
daiinon

67. ABTomaTuyeckas reHeparus JOKyMEHTAIM!

68. Ortnanka 6e3 crienuaTbHBIX TPOTPaMM

69. Ommanka c ucrons3oBanueM gdb

70. Tlomck yreuek mamstu valgrind

71. Cwuu accemOiuep

72. TexHonoruu ne3aceMOIUPOBAHUS

73. AccemOepHBIC BCTABKH B KOMITUJISTOPE gCC

74. Crarnueckue 6ubmmorexku B C

75.  Jlunamuueckue oubnuorexu B C

76. Peanm3anus OJHOCBSI3HBIX U MHOTOCBSI3HBIX CITHCKOB

77. Tlpu€mbl OIIEHKH BBIYUCIHUTEILHON CIOKHOCTH aJITOPUTMOB B CUCTEMHOM

IPOrPaMMHUPOBAHUN

78. bubnuoreka libusb

79. Tlomyuenue crimcka MOCTYMHBIX ycTporcTB libusb get device list()

80. TlomydeHne XxapakTEPUCTHK 33JIaHHOTO YCTPONCTBA

81. Tlomyuenme nanubix oT USB ManumynsiTopa THIA MBIIIIH
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82. Omnpenenenue libusb transfer type() yctpoiictBa

83. Omnpenenenue libusb bos type() ycTpoiicTBa

84. OmnpeneneHue CKOpPOCTHU Mepeaun JaHHBIX ycTpoiicTBa libusb speed()

85. Ilonydenue HoMepa ycTpoicTBa Ha muHe libusb get bus number()

86. Ilonydenue nmopta ycTpoiicTBa Ha muHe libusb get port number()

87. Ilonydenue poauTenabCcKkoro ycTpoictna libusb get parent()

88. Ilonmyuenue MaKCHUMaJIbHOT'O pa3mMepa nakerTa yCTpoiicTBa
libusb _get max_packet size().

8.IlepeyeHb OCHOBHOM M JONOJHUTEILHON Y4eOHO JIUTEPATYPHI,
HEe00X0AMMOi VISl OCBOCHM S JUCHMIIUHbBI

OcHoBHas JauTepartypa:

1. Jlapuna, T. b. HuzkoypoBHeBsi€ s3bIkH : yueOHoe nocooue / T. b. Jlapuna. -
Mocksa : PYT (MUUT), 2018.-147 c. - Tekct : snexkrponnHsid. - 9bC ZNANIUM. -
URL: https://znanium.com/catalog/product/1895286 (nmata oOparmienus: 04.02.2025).-
TeKCT: PIEKTPOHHBIM.

2. Panees, C. M. IlporpammupoBanue Ha sizbike Cu : ydyeOHOe mocoOue ass
By30B / C. M. PaneeB. — Camnkr-IletepOypr : Jlans, 2022.—332 ¢. — ObC Jlanb. —
URL.: https://e.lanbook.com/book/193320 (mata ob6pamienus: 04.02.2025). — Tekcr:

BJICKTPOHHBIM.

JlonmoJIHUTEeIbHAS JINTEpPaTypa:
3. Pomanog, C. JI. PaboTa B oneparinoHHo# cpene Linux: mpakTUKyM sl By30B

: yuebnoe nocooue / C. JI. PomanoB. — Cankr-IletepOypr : BI'TY "Boenmex" um.
NA.®. VYcrunora, 2019. — 74 c¢. — DObBC Jlanb. —  URL:
https://e.lanbook.com/book/121866  (mara oOpamenus: 04.01.2023). — Tekcr:
3JICKTPOHHBIM.

4.bynakos, II. 0. MamnHHO-OpUEHTUPOBAHHBIE SI3BIKU MPOrPAMMHUPOBAHUS.

Beenenue B accemoOuep / I1. FO. bynakoB. — Cankr-IletepOypr : Jlanp, 2022. — 144 c.

— OBC JlaHb. — URL:
https://e.lanbook.com/book/302627 (mata obpamenus: 04.01.2023). —

TeKCT: AIEKTPOHHBIM.

9.1lepeyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOMN CeTH
«HTEepHET», HEOOXOAUMBIX /IJIsl OCBOEHMSI JUCHUIIUHBI

1. HudopmanmoHHO-00pa3oBaTENbHBIN MOpTaT OUHAHCOBOTO YHUBEPCUTETA
npu [IpaButensctBe Poccuiickoit @eneparuu http://portal.ufrf.ru/

2.  CaliT nemapTraMeHTa aHajIn3a JaHHBIX U MAITMHHOTO O0yYCHUSI.

3.  Dnextponnas  Oubnmmorexka  ®PuuaHcoBoro  yHuBepcuteta  (OB)

http://elib.fa.ru/
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https://e.lanbook.com/book/193320
https://e.lanbook.com/book/121866
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4.  DnextpoHHO-OmbOmMoTeunas cuctema BOOK.RU http://www.book.ru

5. DIeKTpoHHO-6MO6IMOTeuHas cucTeMa «YHuBepcuTeTcKas 6ubamoreka OHJIAME

http://biblioclub.ru/

6.  DuexTpoHHO-OMONIMOTEeYHass cucTema Znanium http://www.znanium.com

7. DuextpoHHO-6MGIMOTeuHas cucTeMa u3natenbcra «FOPAWTY https://urait.ru/

8.  DrnexTpoHHO-OMOIMOTEUHAs cucTeMa u3aarenbersa [Ipocnekt

http://ebs.prospekt.org/books

9.  DnexkTpoHHO-OUOIMOTEUHAs cucreMa U3/1aTeNIbCTBA «JIaHb»
https://e.lanbook.com/

10. DOnektponHass Oubnuoreka Mzmarenmbckoro goma  «I'peOESHHUKOBY»
https://grebennikon.ru/

11. Jlemomas omnaitH-OnOanoTeka Alpina Digital http://lib.alpinadigital.ru/

12. Hayunas snektponnas 6ubnuoteka eLibrary.ru http://elibrary.ru

13. HamnuonanbsHas 25ieKTpoHHas 6ubnroreka bitp://H36.pd/

14. CITIAPK https://spark-interfax.ru/

10.MeToauyeckue yKazaHus JJisl 00y4aOIIUXCHA M0 OCBOCHHUIO TMCHHUIITIMHBI

OcHoBHBIE 3Tanbl padoThbl cTyAeHTa mo aucuumianHe «Hu3koypoBHeBoe
NPOrpaMMHPOBAHUE»

1.IlpeaBaputenbHas OpPUEHTHUPOBKA B MOJICKAIIEM H3YUYEHHUIO Y4EOHOM
Marepuase o nporpamMmme.

2.03HaKOMJICHUE C PEKOMEHI0BAaHHON y4eOHOM TUTEpaTypOil.

3.CnymaHue U KOHCIIEKTUPOBAHUE JIEKIU, a TaK’Ke BBINIOJIHEHUE IPYTUX BUIOB
y4eOHOM pabOTHI.

4.ITmanupoBaHuEe CaMOCTOSTEIILHOU PaOOTHI.

5.0600mmeHne U cucreMaru3amnus WHQOpMaIMK, MMOYEPIHYTOW W3 JICKIUH U
IPOYUTAHHOU JIUTEPATYPHI.

6.BrInoHeHHEe KOHTPOJIBHOU PaOOTHI.

PexoMeHnnanum no padore ¢ yueOHbIM MATEPHUAIOM:

1.Oco3HaBaiiTe HaTUYHBIN YPOBEHb MOJYUEHHBIX BAMU 3HAHU.

2.B cuTyanuu HEMOHUMAaHUS HYHO BBISIBUTh TOT IEPBUYHBIN YPOBEHD U

dakToppl  HEMOHWUMAHWSA, KOTOPbIE CTalM  TPENATCTBHEM  IOHUMAHUS
MIOCJIEYIOLIETO.

3.3anaBaiiTe camu ceOe BOMPOCHI U MbITAUTECh OTBETUTh HA HUX.

PexoMeHnaanum no padore Ha JIeKIMHU U € JeKIMOHHBIM MATEPHAJIOM:

1.OcHoBHas 3a7ja4ya Ha JEKIMH - OCMBICIICHUE U3J1araeMoro B Heil MaTepuaa.

Jliist 5TOr0 HEOOXOIMMO CITYIIATh JICKITUIO C CAMOT0 Havasla, He YIycKas oOuX,
OPUEHTHPYIOIINX B MaTEPUAJIC PACCYKICHUN U YCTAHOBOK JIEKTOPA.

2.Benenue 3anucei Ha JICKIUHU BayKHO U MOJIE3HO IS JIYYILIETO

OCMBICJIMBaHUS MaTepuasia, JJjsi CcoXpaHEeHUs HHPOpMAlMU, C LEIbI0 €€
JAJbHENIIEr0 UCITOIb30BAHHUS.

3.JIns1 obsierueHus 3anucu peKOMEHAYETCsl IPUMEHSATh COKPAILICHUS
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MIOBTOPSAIOLIUXCS TEPMUHOB UJIU XOPOILIO U3BECTHBIX ITOHATHUM.

Pexomenaanum no padore ¢ JIUTEpaTypoii:

1.Ecniv BO3HUKIIM 3aTPyIHEHUS IIPU PA3bICKUBAHUM MaTEpHUaa, o

KaKoMy- JMOO KOHKPETHOMY BOIPOCY, CIENyeT OOpaTUThCA K MPEIMETHOMY
yKas3aTelllo, Hale4yaTaHHOMY, KaK [paBWIO, B KOHIE KaXIO0ro0 JIMTEPAaTypHOIO
HUCTOYHHUKA.

2.IlpenmeTHBIN yKa3aTenb - 3TO alpaBUTHBINA CIIUCOK OCHOBHBIX

HAYYHBIX MOHATUH (TEPMUHOB), COJIEP)KAHME KOTOPBIX PACKPHITO B KHUTE, PAJIOM
C TEPMHHOM CTOST 4ucia, 0003HAYAIOIME HOMEpa CTpaHMIl, Ha KOTOPBIX H3JI0XKEH
Marepuall, OTHOCSIIIUNCS K JaHHOMY ITOHATHIO.

11.Ilepeyenb MHPOPMAMOHHBIX TEXHOJOTHH, UCIOJIb3YEeMbIX IIPH
OCYLIECTBJICHHH 00Pa30BATEIBHOIO MPOLECCa MO AUCIHUIINHE, BKIYas
nepevYeHb HEOOXOAUMOr0 MPOrPaAMMHOI0 obecredeHUsI U HHPOPMAITUOHHBIX
CIIPABOYHBIX CHCTEM

11.1. KoMIieKT JUIEH3MOHHOTO MPOTPAMMHOTO 00ECIICUEHNS:

Astra Linux, Libre Office

AntuBupyc Kaspersky

11.2. CoBpemenHbie TpodeccHoHaNbHbIE 0a3bl JAaHHBIX U HH(POPMAIMOHHBIE
CIIPABOYHBIE CUCTEMBI

NudopmarmonHo-mpaBoBas cucreMa «l apant

Nudopmanmonno-npaBoBas cucreMa «Koncynbrant [Imrocy»

DnexTponHas sunuknoneaus: http://ru.wikipedia.org/wiki/Wiki

Cucrtema  KOMIUIEKCHOTO  PacKpbITHUS uHbOpMaIHH «CKPUH» -
http://www.skrin.ru/

11.3. CeptudunupoBaHHbIe MPOrpaMMHBIE W allllapaTHBIE CPEJCTBA 3allUTHI
UHGOPMAIINH - HE UCTIOJIb3YIOTCS

11.4. Python 3.

11.5. StarUML.

12.0nucanue MaTepualibLHO-TEXHUYECKON 0a3bl, HEOOX0AMMOM 1151
oCylleCTBJIeHHsI 00Pa30BaTEJIBLHOI0 MpoIecca Mo AUCIHMUILIHHE

.HGKI_[I/IOHHBIG 3dHATHA IIPOBOIAATCA B MYHBTHMGHHﬁHBIX AyaAUuTOpHAX, a
CCMHUHAPCKHC 3aHATHA - B KOMIIBIOTCPHBIX KJIaCCaX.
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