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1. HaumMeHoBaHHe TMCHHUILIHHBI

«Hu3k0ypOBHEBOE TPOTrPAMMUPOBAHUE.

2. Ilepeyennb

IIAHUPYEMBbIX

pe3yJibTATOB

OCBOCHMUA

oOpa3oBareJbHOI

nporpamMmsl (lepevyeHb KOMIETEHUHMiA) ¢ yKa3aHMeM HHANKATOPOB UX JOCTH:KEHHUS H

IUVIAHMPYEMbIX Pe3yJIbTATOB 00y4YeHHs MO TUCHUILINHE

Kon HauMeHnoBanue HNuauxkaropsl Pe3yabTaThl 00yuyeHus
KOMIIEeTEeHIINH KOMIIETEeHIINH JOCTHKEHUS (ymeHusl U 3HAHMS),
KOMIIETEeHIIMH COOTHECEHHBIE C
HHANKATOPAMM J0CTHKEHU S
KOMIIETEHIIH U
IIKII-5 CnocoOHOCTh TPUMEHSTSH | 1. HemoncTpupyer | Ymems wncnonb3zoBath cpeactsa
METOABI U I/IHCprMeHTBI 3HAHHUC MECTOJ0B U pa3pa60TK1/1 158 OTJIAAKHN

aHalM3a  JIaHHBIX W | HHCTPYMEHTOB aHAIM3a | HU3KOYPOBHEBBIX MPOTPaMM
MAIIINHHOT'O O6y‘ICHI/I$[ JAHHBIX 1 MAIIITMHHOTO 3Hamb HpI/IHLII/IHBI OpFaHI/I3a]_II/II/I
npu MOJITOTOBKE | O0y4YCHHUS COrMEHTHORM azpecarin "
algannmqecxoro CIOCOOBI aJipecaryu,
ODOCHOBAHMA [IPEAOCTABIAEMbIE KOMIIBIOTEPOM
(¢uHaHCOBO-

YKOHOMHYECKHUX

peleHn i




2. JlemoHCTpUpYET
3HAHUE MPUHIIATIOB
MOATOTOBKH
aAHATUTUIECKOTO
000CHOBaHUS
¢duHaHCOBO-
HKOHOMUYECKUX
pELIEHHUI.

Ymems IIPUMCHATH SA3BIKH

IPOrpaMMUpPOBaHUs HU3KOTO
YPOBHSI JUTS HaIMCAHUS
POTPaAaMMHOTO KOJIa

3namo 0COOEHHOCTH
HU3KOYPOBHEBOTO
IPOrPaMMHUPOBAHUS JUTS

OICpalMOHHBIX CUCTCM

3. Brnageer HaBbikamMu
UCIIOJIb30BAaHUS METOJ/IOB
u WHCTPYMEHTOB
aHalM3a  JaHHBIX U
MalIMHHOTO  O0OyuYeHus
npu MOATOTOBKE
aHAJIUTUYECKOTO
000CHOBaHUS
(hrHaHCOBO-
YKOHOMHUYECKUX
pEIIeHU.

Ymems ocymecTBisATh OTIANKY
Iporpamm

3uamo METOIBI OTIIQJIKU
HU3KOYPOBHEBBIX MPOrPAMM

3. MecTO IMCUMILIMHBI B CTPYKTYpe 00pa3oBaTelbHbIX

NMporpamMm

Hucrumnaa «HuskoypoBHEBOE mporpaMMHupoBaHue» oTHocutcsd K Lukimy mpoduis

(anekTuBHBIN) 1O HampapieHuto noarotoBku 01.03.02 - IlpuxnagHas MatemaTuka H

unpopmatuka, OIl «AHanu3 TaHHBIX.

4. O0beM IUCHUIUIMHBI (MOAYJIS]) B 3a4eTHBIX €IUHHMIAX M B aKaJeMHYeCKHX

yacaxc BbleJIeHHeM 00beMa ayAUTOPHOI (JeKIUH, CEMUHAPbI) H CAMOCTOATEIbHOI

padoThHI 00y4AKIIMXCS

Ounas dhopma 00yueHuUs

Buj yueOHoi1 padoTHI 10 JMCHUIIHHE Bcero Cemectp 6

(B 3/e 1 4yacax) (B yacax)
OO6masi Tpy10eMKOCTb THCIHUTLTAHBI 3/108 108
Konmaxkmmnan paboma — 34 34
Ayoumopnuie 3anamus
Jlexyuu 16 16
Cemunapbl, npakmuuecKkue 3aHamust 18 18
Camocmoamenvhasn paooma 74 74
Bun Texymiero KoHTpost KonTponbHas pabota KonTpomnpHas pabota
Bun mpoMexxyTOUHOM aTTecTanuu 3auer 3auer




5. Conepxanne JUCHMILUIMHBI, CTPYKTYPHMPOBAaHHOe MO TeMaM (pa3jgesiam)
AMCIHHUILUIMHBI ¢ YKa3aHUeM MX 00beMOB (B aKaJeMHYeCKHX 4Yacax) U BHAOB YU4eOHBIX

3aHATHH
5.1. Conep:kaHue TMCUUIIMHBI

Tema 1. OCHOBHBIE IOHATHUS W ONIPeEAEJIeHUSA

BBenenune B HU3KOYpOBHEBOE ITporpaMMmupoBanue. Llenu u 3agaun kypca. Pois kypca
B MOJArOoTOBKE crnenuanncta. CBeieHns 00 UCTOPUH Pa3BUTHSI MPOOJEMATUKH JUCHUIIINHBIL.
O030p U oOm@as XapakTEepUCTUKA S3BIKOB NporpaMmupoBaHus. CTaHIapThl S3BIKOB
nporpammupoBanus. [IoHATHE HU3KOYPOBHEBOTO MPOrpaMMupoBaHusl. DalioBbIe CUCTEMBI
C TOYKH 3peHHs cucTeMHoro mnporpammucra. KoHdurypaunonnas wuHpopmaius
onepauoHHbIx cucteM. Coopka u ycranoBka OC Jlunykc (siapa onepanuoHHONW CUCTEMBI).
Crex nporokosioB TCP/IP ¢ Touku 3peHust CHCTEMHOTO ITporpaMMHCTa. TEeKCTOBBIE PeIaKTOP

vim

Tema 2. ApXxuTeKTypa U CHCTEMbI KOMAaH/I COBPeMEHHBIX MUKPOIPOIECCOPOB

Knaccuueckas apxutekrypa OBM, npemnoxkennas rpymnmoi JIx. ¢on Heiimana.
Apudmeruko-ioruaeckoe  ycTporctBo. OcCHOBHOE  (OMEpaTWBHOE)  3alOMUHAIOIIEE
ycTporcTBO. Mepapxus mamsarTu. CoBpeMeHHBIE CTPYKTYPbl MHKPOIIPOLIECCOPOB.

Peructpsl  oOuieronazHaueHus. Y mpaBjieHUE NOTOKOM KOMAaH/T

Tema 3. Beegenue B s13bIK C

Crpykrypa nporpammsl. [lepemennsie, ykazarenu, o0bsaBiaenus B C. [IpeoOpa3oBanue
tunoB naHHbix B C. Jlormueckue, OUTOBBIE, oOmepauuu caBura, cpaBHeHuss B C.
Kamudurupyromue tumbl u cnerudbukatopsl pynkiuii B C. [JlupexkTuBbI Ipeamnpoeccopa B
C. IIpocteie Tunbl. ba3oBeie omneparopel. Beipaxenus u onepaunn. CTaHIapTHBIE
MateMatnyeckue QyHkuuu. Onepatopsl BbiOopa. Oneparopsl nukia. Oynkuuun. Obdnacte

BuguMocTHU. Oniepanuu mpepriBaHus U 0€3yCIOBHOTO niepexoa. CTUiIb MporpaMMHUPOBAHUS

Tema 4. CocTaBHBIE TUNBI JAHHBIX 5



CocraBHbIE THMBI JAaHHBIX: MaccuBbl. OOBSIBICHUE W WHHUIIHMAIA3AIUS MAaCCHBOB.
OOpailieHue K 3JIeMeHTaM MaccuBa. Y opsiiounBanne MaccuBOB. COCTaBHbIE TUIBI JAHHBIX:
CTPYKTYpHI U 00beiuHeHus. Pacrionoxenue snemeHToB cTpykTyp B O3Y 3BM. CocTtaBHble
TUTIBI TaHHBIX: CTpOKHU. OOBsSBICHNE W WMHUIMANH3AUa CTpok. DyHKIMM mis paboTel co
ctpokamMu. CoCTaBHbIE THINBI JAHHBIX: MHOTOMEpPHBIE MacCHUBBl. HUNManIM3anus
MHOTOMEPHBIX MaccuBOB. Omepali ¢ MHOTOMEpPHbIMU MaccuBamu. (COCTaBHbBIC THIIbI

JAaHHBIX: ouTtoBble 1oJIs1. COCTaBHBIC THITBI JaHHBIX: IICPCHNUCIICHUSA

Tema 5. Bcmomorare/ibHbIe CPeICTBA U IPHEMBbI padoThl

Vkazarenn u anpeca mnamsatd. lIpencraBieHue namsaTh mporecca. YIpaBIICHHE
namsaTei0. OONacTH JaHHBIX, TEKCTa MPOTrpaMMbl, CTeKa, Kydd. Mojenn namsTH.
Jlunamuyeckue MaccuBbl. I [peoOpa3oBanus TUIIOB TaHHbBIX. JIornueckue, ONTOBbIE ONEPALINH,
orepanuy CABHra, onepanuu cpaBHeHus. Kpamuduuupyroniyge TUNBI U CleHU(PUKATOPHI
byukiuit. JlupexktuBsl npeamnpoiieccopa. OTIUuus MEXKIy cTaHaapTaMu sizbika Cu pa3HbIX
net. Ilepemennble okpyxenus. llotoxkm BBOma BeiBoma. Ilepemada mapamerpoB. OTaribl
co3aHus ucrosHgeMoro (aiina. Ilpopunuposanue nporpamMmmsl. ABTOMaTH3aLUs IPOBEPKU
UCXOJHBIX TEKCTOB W CO3JIaHUsA MCHOJHSAEMBbIX (hailjioB. ABTOMaTHYECKas TIeHepauus
nokymeHTanmu. Otiagka 0e3 crenuaibHbIX mporpamM. OTiaska ¢ ucnoib3oBanuem gdb.
[Mouck yreyek mamsatu valgrind. Cu m accemOnep. TexHONOTHM J1e3aceMOIMPOBAHHMS.

AcceMOnepHble BCTaBKM B KOMITUIISITOPE CC

Tema 6. Ucnonb3oBanue 6ubdanoTeynbix pyHkinuii B C nporpammax

Cratuyeckue Oubmuoreku B C. Jlunamuueckue Oubamoreku B C. Peammsarus
OJTHOCBSI3HBIX M MHOTOCBSI3HBIX CHHUCKOB. [IpHEMBI OLIEHKM BBIYHUCIMTEIBHON CIIOKHOCTH
AITOPUTMOB B CHUCTEMHOM mporpammupoBanuu. bubnmoteka libush. TTomydenue crmcka
noctynueix ycrporict libusb_get device list(). Iloaydenune xapakTepHCTHK 3aJaHHOTO
ycrpoictBa. llomyuenne panHbix oT USB manunynaropa tuma wbimb. OmnpeneneHue
libusb_transfer_type()  ycrpoiictea. Omnpeneneane  libusb_bos type()  ycrpoiictsa.
Omnpenenenne CKOPOCTH Mepeavn JaHHBIX ycTpoiicTBa libusb speed(). [lomyduenune nHomepa
ycrpoiictBa Ha mmmHe libusb_get _bus _number(). ITonydyenre mopTa ycTpolcTBa Ha LIMHE

libusb_get_port_number(). Iloayuenue POIHTEIRCKOTO  YCTPOHCTBa libusb_get_parent().



[TomyueHnne MakCUMAIBHOTO pa3Mepa nakera ycrporcTsa libusb_get_max_packet_size().

5.2. Y4e0HO — TeMATHYECKHH IJIaH

Ounas dhopma 00ydeHUs

Ne HaumeHoBaHHe TeM TpynoeMKOCTh B 4acax DopMbI
n/ (paszesioB) TeKyIIero
I JUCHUILIMHBI Bcero Konrakthas pa6ora - CamocTros- KOHTPOJISA
AynuTopHasi paéora TeJIbHasA
Oo6mas, B| Jlekiuu | CemuHaphl, paGora ycneBaeMoCTH
T4 MIPAKTUIECKHE
3aHATHUS
1 OcHOBHbIE NIOHATHUSA U 12 4 2 2 8 O6cyxnenue,
oTpeICIICHUS orpoc
ApPXUTEKTYpa U CUCTEMBI
OOcyxaenue,
2 |KOMaH] COBPEMEHHBIX 14 4 2 2 10 on (})/c
MHUKPOIIPOIIECCOPOB P
Ormpoc,
BBITIOJIHCHHE
3 |Beenenue B 1361k C 22 8 4 4 14
WHIMBHTYaJTbHBIX
3aaHui
Ompoc,
BBITIOJIHCHHE
4 |CocraBHBIE TUIIBI JAHHBIX 16 4 2 2 12
WHIMBHTyaJTbHBIX
3aaHui
Ompoc,
BcnomorarenbHbie .
5 |cpencrBa u mpHeEMBI 16 6 2 4 10
AGOTDI WHAUBHTYaTbHBIX
P 3aaHui
Omnpoc,
BBITIOJIHCHHE
Ucnonp3oBanne VHIUBUIYAJTBHBIX
6 |OubanoreuHpIX GyHKIMIA B | 28 8 4 4 20 3aJlaHuH,
C mporpamMmax KOHTpPOJIbHAs
pabota
B 1e1oM 1o CornacHo
eOHOMY TUTaHYy:
JCIHILIHHE 108 | 34 16 18 74 |YICOHOMY TUIAHY
KOHTpPOJIbHAs
pabora
Uroro B % 31 47 53 69




5.3. Conep:kaHue CEMMHAPOB, MPAKTHYECKUX 3aHATHIA

HaumenoBanue TeM IlepeyeHb BONPOCOB A5l 00CYK/AeHHUS HA DopMbl
(paszneJioB) CEMUHAPCKHUX, MPAKTHYECKUX 3aHATHUSAX, npoBeeHus
JAMCHATNTMHBI peKoMeHyeMble HCTOYHMKH U3 pa3aesioB 8,9 3aHSITHIl
(yxa3piBaeTcs pa3jies U NOPSAKOBBII HOMep
HCTOYHHUKA)
OcHoBHble IOHATHSA U | [loHATHE HU3KOYPOBHEBOT'O MPOTPAMMHUPOBAHHS 3aHATHS B
OIPEACICHUSA Pexomenoyemvie ucmounuxu: 8.[1],[2] UHTEPAKTUBHON
¢dopme B Buze
JIMCKYCCHH.
ApxuTtekTypa u | Krnaccuueckas apxurekrypa OBM, mnpennoxenHas | 3aHsTus B
CHUCTEMBI komann | rpynmoi k. pon Helimana WHTEPAKTUBHOMN
COBPEMEHHBIX Pexomenoyemvie ucmounuxu. 8.[1],[2],[3],[4] dbopme B Bue
MHKPOIIPOLIECCOPOB JUCKYCCHH.
Beenenue B s3b1k C Crpykrypa mnporpammsel. IlepemenHble, ykaszarenu, | MHTepakTuBHas
o0waBienus B C. IIpeobpazopanue Tunos nanHeix B C. | (opma,
Jlornyeckue, OMTOBBIC, OLEPALMK CABUIA, CPABHCHUS B | [pakTUKyM IO
C. Hupektussbl npennponeccopa B C. Ilpoctbie TUIBL. PELICHHIO  3ajay
basoBbie  omeparopbl.  Belpaxkenus W omepauuu. | TeMATHKE
CrangaptHele Maremarudeckue (yHKuuu. Oneparopbl S -
BblOOpa. Omepatopsl 1nukina. @Dynkuuu. O6sacTh KOJLICKTUBHOE
BUJIIMOCTH.
Pexomenoyemvie ucmounuxu: 8.[2],[4] O6Cy)KIle:HHe
pelieHui
CocTtaBHBIE THITBI CocraBHble TUIBI JaHHBIX: MaccUBBl. OObsBICHHME U | 3aHATHA B
TAaHHBIX MHuIManu3anus mMaccuBoB. OOpallleHHe K 3JIEMEHTaM | MHTEPaKTUBHOMN
MaccuBa. YnopsaounBanue MmaccuBoB. CocTaBHbIE TUIIBI | (OpMe B BUJIE
JaHHBIX: CTPYKTYpbl U o0benuHeHus. PacronoxkeHue | AMCKYyCCUH.
aneMeHToB cTpykTyp B O3Y OBM. CocTtaBHBIE THIIBI
JaHHBIX: cTPOKU. OOBSABICHNE U UHUIMAIN3ALINS CTPOK.
OyHKIMU A1 paboTel co cTpokaMu. CocTaBHbIE TUIIBI
JAHHBIX: MHOTOMEpHblE MaccuBbl. MHMIMamM3anus
MHOTOMEpPHBIX MaccuBOB. Omepaluu ¢ MHOTOMEPHBIMH
MaccUBaMH.
Pexomenoyemvie ucmounuxu: 8.[2],[4]
BcnomorartenbHble Vkazarenu u anpeca namartu. llpencraBnenve namsatu | MHTepakTuBHAsA
CPEICTBA U MPUEMBI nporecca. YnpasjaeHue namatero. O0nacTu JaHHBIX, | dopma,
paboThI TEKCTa MPOTPAaMMBbl, CTeKa, Kyud. Monenn NamiTH. | ppaktukym 110
JluHaMITYeCKHe MaCCHBBL ABTOMATH3ALMSA MHPOBEPKH | perepmio  3amad
MCXOJIHBIX TEKCTOB M CO3/IaHHS MCIIOJIHIEMBIX (QAMIoB. | TeMATHKe
ABTOMATHYCCKas TeHepalus HOKyMeHTarmu. OTnamka | ... "
6e3 CHelHalbHbIX MIPOrPaMM. Otnanka c
ucnoib3oBanueM gdb. Ilouck yreuek mamstu valgrind. KOJICKTHBHOT
Cu u accemOnep. TexHonoruu pe3zaceMOIMPOBAHMUS. 06Cy)KHeUHHe
peleHuni

AcceMOiepHbIe BCTAaBKH B KOMITWIIATOpPE JCC
Pexomendyemvre ucmounuxu: 8.[2],[4]

8




Hcnonb3oBanue bubnmoteka libusbh. [Tonydenne cnimcka qoCTymHBIX WuTepakTuBHAS

OMOIMOTEYHBIX ycrpoiicTs libusb_get device list(). [Tonyuenune dbopma,

yrxuuii B C XapaKTEePUCTHUK 3aJaHHOT0 ycTpoicTBa. [lonyuenue MPaKTUKYM o

IIporpaMMax nanHbIX oT USB ManunymnsiTopa THIIa MbIIIb. peleHuo  3aaad
Onpenencuue libush_transfer_type() ycrpoiictaa. 10 TEMaTHKE
Omnpenenenue libusb_bos_type() ycrpoiictra. 3aHATHS u
OmnpeneneHre CKOPOCTH Mepead JaHHBIX YCTPONUCTBA | KOJUIGKTUBHOE
libusb speed(). [Tomyuenue Homepa ycTporcTBa Ha o0CcyXIeHNE
muHe libusb get bus number(). [Tonyuenne mopra pereHui
ycrpoiicta Ha muHe libusb_get port_number().
Pexomenoyemvie ucmounuxu: 8.[1],[2],[3],[4]

6. IlepeyeHb yueOHO-MeTOANYECKOTO oOecnevyeH sl AJIs1 CAMOCTOATEIbHOMI

p360T5106y‘IalOIHHXCSI o TMCIOMIIJIMHE

6.1. [lepeyeHb BONPOCOB, 0OTBOAUMBIX HA CAMOCTOSITEIbHOE OCBOEHHE

AUCUMILIUHBL(OPMBbI BHEAYIUTOPHOH CAMOCTOATEIbHOM PAdOTHI

HaunmeHnoBaHue TeM

Ilepevyens BONpPOCOB,

®opmMbl BHEAYAUTOPHOM

(pa3nesoB) OTBOJMMBIX HA CaMOCTOATEJILHOM
ARCOHILIHHBI CaMOCTOSITEJIbHOE OCBOEHHE padoTsI
OcHoBHble mnoHATUS U| CTaHIApTHI A3BIKOB IPOIPAMMUPOBAHUS Pabora c y4ueOHOU
ornpezeneHus JUTEPATypOi. Pa36op
BOIIPOCOB TIO0 TEME
3aHATHSL.

ApXUTEKTypa U CUCTEMBI
KOMaHJ  COBPEMEHHBIX
MHUKPOIPOLIECCOPOB

OcHoBHOE (OnepaTuBHOE) 3alIOMUHAIOIIIEE
YCTPOMCTBO

Pabota ¢ yueOHoM
nauteparypoii. Paz6op
BOIIPOCOB I10 TEME
3aHATUS.

Beinonuenue u 3amura
JOMAILIHEW KOHTPOJIBHOU
paboThI

Brenenue B 51361k C Omneparuu npepbIBaHus U 0€3yCIOBHOTO PaGora c yueOHOU
nepexoja. CTuib IporpaMMUpPOBAHUS JTUTEPATypPOH. Pa3z60p
BOIIPOCOB TI0 TEME
3aHSATHUS.
CocraBHble TUIBI JaHHBIX | COCTAaBHbIE TUIIBI JAHHBIX: MIEPEUUCTICHUS Pabora c yueOHoM
JUTEPaTypPOH. Paz6op
BOIIPOCOB 1o TeMe
3aHATHSL.
BcnomorarenbHbie [IpodunupoBanue nporpamMmmel. Pa6ora c yueOHoM
CPEJCTBA U PUEMBI ABTOMAaTH3alMs NPOBEPKH UCXOJHBIX TEKCTOB | JIUTEPATYPOI. Pas6op
paboThI Y CO3/IaHUS UCTIOTHSEMBIX (ailioB BOIIPOCOB IO TEME
3aHSATHUSL.




Hcnonp3oBanne [Tonyuenue poauTENBCKOrO YCTPOHCTBA PaGora c yueOHOI

oubmmoTeuynsix GyHkumid | libusb get parent(). I[Tonmyuenue JTUTEPATYPOH. Paz6op

B C mporpaMmmax MaKCHMMAaJIbHOTO pa3Mepa MakeTa yCTPOUCTBA | BOIIPOCOB 1o TeMe
libusb_get max_packet_size() 3AHSATHSL.

6.2. IlepeyeHb BONPOCOB, 3ajJaHMil, TeM /JA MOATOTOBKM K TeKyIIeMYy

KOHTpoJIIprMepHbIii BApHAHT KOHTPOJIbLHOM PadoThI

1. Peanu3oBath mporpamMmy, MOJYYaloIIyl0 CHHCOK BCEX MOJKIIOYEHHBIX K
komnbiorepy USB  ycTpoiicTB ¢ wucnonb3oBanueM libusb. Jlns kaxmoro HalAeHHOTO
yCTpOMCTBa HameyaTaTh €ro Kiacc, WACHTU(UKATOP MPOU3BOAMTENS U HACHTU(HUKATOP
U3JICTHSL.

2. VI3yunTh COCTaB U XapaKTEPUCTHKU OOHAPYKEHHBIX C MOMOIIBI0 pEaTM30BaAaHHON
nporpamMm USB ycrporicTs.

3. JlonmoiaHUTE TpOorpaMMy, peain30BaHHYIO B M. 2 (yHKIHEW Me4aTd CepUiHOTrO
HomepaUSB ycrpoiictBa. s Hanucanus GyHKIUNA peKOMEHIYETCsl UCTIOIb30BaTh (PYHKIIMU
libusb_open, libusb close, libusb get string descriptor ascii  jmiasi  meyaTd  TOJS
iISerialNumber meckpunTopa ycTporcTBa.

Kpumepuu 6anvnoti oyenku paziuuHvlx opm mexyweco KOHMpOIs ycneeaemocmu
coodepacamcss 8 COOMBEMCMBYIOWUX MEMOOUUeCKUX peKomeHoayusx Jlenapmamenma

AHATU3AOAHHBIX U MAUUHHO20 06y’{€HM}Z.

7. ®OHA OUEHOYHLIX CPEeIACTB /IS TMPOBeJeHUs] TPOMEKYTOUHOIl AaTTecTAlNH

oﬁyqammnxca o JUCIMIIIMHE

[lepeyeHbp KOMMOETEHIIMN C yKA3aHUEM HWHIMKATOPOB WX JIOCTHXKEHHS B IPOLECCE
OCBOCHHSI 00pa3oBaTEeNbHOW TporpamMmbl  coaepxutrcs B pazaene 2. «llepedenn
IVIAHUPYEMBbIX Pe3yJbTATOB OCBOCHHSI O00pa3oBaTeJbHOl mNpPOorpaMmbl (NepevYeHb
KOMIICTEHUMI) ¢ YKa3aHHeM MHIAUKATOPOB MX [JOCTHKEHUS M ILUIAHUPYEMbIX
pe3yJbTaTOB 00yYeHHUS M0 AUCIHUILIIMHE).

TumoBble KOHTPOJIbHBIE 3aJaHUS MJIM  HWHbIE  MAaTepPHAJIbI,
He00XoAMMbIe VISl OIEHKH MHIANKATOPOB [IOCTHKCHUSI KOMIIETEHIIUI,

3HAHUN U YMEHHMH
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HaumenoBanue HanmeHnoBanue uH- | Pesyjabrarsl o0ydenusi | TunoBbie KOHTPOJIbHbIE
KOMIIeTeHIIHH AUKATOPOB [0CTH- | (YMEHHMS M 3HAHHA), COOT- | 33 laHUS

JKeHHsl KOMIIETeH- | HeCeHHbIe ¢ HHIUKATOPaAMH

M AOCTHKEHUS] KOMIIeTeHIINHU
[IKII-5. 1. [emonctpupyert | ¥mems» ucnonp3oBaTh cpea- IIpumep 3ananus
CriocobHOCTb 3HaHUE METOJI0B U cTBa pa3paboTku U oriaaku | C mOMOLIbIO JJIOTHYECKUX Olle-

MPUMEHSTH METOIBI
U HHCTPYMEHTHI
aHaJM3a JAHHBIX H
MAaIIMHHOTO
o0y4eHus
MOJIFOTOBKE
AQHAJIUTUYECKOTO
000CHOBaHHUS
(dbuHaHCOBO-
YKOHOMUYECKUX
peteHnit

pu

WHCTPYMEHTOB
aHaM3a TaHHBIX U
MalIHHHOTO
oOy4eHwUS.

HU3KOYPOBHEBBIX IIPOIPAMM

3Hamp NPUHLUIIBI OpraHu3a-
MM CErMEHTHOW aapecaruu
U CcrHocoObl  aJapecaiuu,
MPEIOCTABIISIEMBIE KOMIIbIO-
TEPOM

paruii peanu3yire 3anuck Ou-
TOB B JaHHOM STYEUKH IaMSTH,
pa3MepoM B 2 Oaiita, B oOpart-
HOM TIOPSIJIKE.

[Tpumep 3ananus
Peanusyiite ¢ noMoIIbI0 JIOTH-
YeCKUX ONepaluio, Mpu KOTo-
poii crapuuii 6alT cioBa Jio-
THYECKH  CKJIaJbIBaE€TCA C
MJIAIIAM OalTOM, 3aIucaH-
HBIM B 00paTHOM HOPSIJIKE.

2.  JlemoHCTpHpYET

Ymems npumMeHsTH SA3BIKK

IIpumep 3ananus

3HaHHWE MPHUHIMIIOB | MIPOrPaMMHUPOBAHUS HU3KOTO | Peanusyiite JIOTUYECKYIO
MTOJITOTOBKH YPOBHS JIUISI HAITUCAHMSI TIPO- | apUPMETHKY, TIPH KOTOPOH B
AHATTMTHYECKOTO IrPaMMHOTO KOJa OJIHOM OaliTe XpaHWJIOCh ObI 8
HOBaHUS TUYECKUX IEPEMCHHBIX.
obocHoBa 3namp 0coGeHHOCTH Hu3KO- | T OT AIeC cpeme
(hMHAHCOBO-
YPOBHEBOTO MPOrPaMMHUPO-
SKOHOMHUYECKUX [Tpumep 3ananus
. BaHHS JUIsI ONEPAlMOHHBIX s
pelicHui. PeanuzyiiTe ¢ moMoIIbIO0 TOTH-
CUCTEM
YECKUX OTEPaINIo, MPU KOTO-
poii cTapmuii 6alT ciioBa J0-
THYECKH  yYMHOXKAeTCs  Ha
MITaAIIMi OaiT, 3alMMCaHHbIN B
00paTHOM MOPSIIKE.
3. Bnaneer | Ymems ocymectsiars otT- [Ipumep 3ananus
HaBBIKAMU JaJIKy IPOrpamMm Hcnonp3ys Valgrind
HCIIOJIb30BaHUS cachegrind) cdopmupoBartsb
0JIB30 3namb METOIBI  OTJIAIKU ( grind) (Pop poBa1
METOJIOB u HHOTHUPOBAHHBIA MCXOIHBIN
CTo0 HU3KOYPOBHEBBIX ITPOrpaMM AHHOTHpPOBA CXOR
WHCTPYMEHTOB TEKCT TPOTrpaMMbl U OIEHUTH
aHajM3a JaHHBIX | YHCIIO MPOMAaxoOB MO Kell-Ta-
MAaIIMHHOTO MSATH JaHHBIX ¥ UHCTPYKITUH,
oOyueHus npu KOTOPbIE MPOU30LLIH BO BHYT-
MOATOTOBKE peHHEM UKIIe (HYHKITUH
AHATTUTUYECKOTO
000CHOBaHHUS [Tpumep 3ananus
(buHaHCOBO- Ucnons3ys KOMITUJISITOP
HKOHOMHYECKUX GCC, cxoMmuimpyiTe MOAro-
perieHui. TOBJIEHHYIO TIpOrpammy C

BKJIFOUEHUEM OTJIAJOYHON MH-
dbopMmaruu  (Bcex YpOBHEH).
Ha ckonpko n3mensiercs pas-
Mep UCTOoJHsIeMoro Qaiina B
3aBUCUMOCTH OT YPOBHSI JI€Ta-
TU3aluu OTIAA0YHON HH(OP-
Mauuu?
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IIpumepHbIe BONPOCHI AJisl MOATOTOBKH K 3a4eTy

BBezneHune B HU3KOYpOBHEBOE POIPAMMHUPOBAHUE

[enu n 3amaun Kypca

Ponp kypca B OATOTOBKE CIIEHAINCTA

Caenenust 00 HCTOPUM Pa3BUTHUS TPOOIEMATUKU JUCITUTUTHHBI

O0630p 1 00111251 XapaKTEPUCTUKA S3bIKOB IPOTPAMMUPOBAHUS
CraHgapTsl S36IKOB TPOrPaMMHUPOBAHUS

[ToHATHE HU3KOYPOBHEBOT'O MPOrPaMMUPOBAHUS

@aioBbIE CUCTEMBI C TOUKH 3PEHUS CHCTEMHOTO ITPOTPAMMUCTA
Konpurypauronnas nadopmanus onepairuoHHbIX CUCTEM

Coopka u yctanoBka OC Jlunykce (sigpa oneparioHHONW CUCTEMBI)
Crex nporokosioB TCP/IP ¢ Touku 3peHUs1 CHCTEMHOT'O TIPOTPaMMHUCTA
TekcToBbie pemakTop Vim

Knaccuueckas apxutextypa 9BM, npemnoxennas rpymnmnoit Jx. pon Heiimana
Apu(dMeTHKO-IOTHYECKOE YCTPONCTBO

OcHOBHOE (0nepaTUBHOE) 3alIOMUHAIOIIEE YCTPONUCTBO

Hepapxus namsatu

CoBpeMeHHbIE CTPYKTYPbl MUKPOIPOLIECCOPOB

Peructpsl o01iero Ha3HaueHUs

YnpaneHre NOTOKOM KOMaH]1

Crpykrypa nporpaMmsl Ha si3bike C
[lepemennsie, ykazatenu, 00bsBieHus B C

[IpeoOpa3zoBanue TUIOB AaHHBIX B C

Jlornueckue, OUTOBBIE, ONIEpallMU CABUTA, CpaBHEHUS B C
KBamudumupyromue tumsl u cienuduratops! GyHKImi B C
Hupextusbl npeanpoueccopa B C

[IpocTeie TUTIBI

bazoBeie oniepaTopsl

Bripaxxenus u onepauuu

CraHmapTHble MaTeMaTHIeCKue PyHKITUN
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30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.

49.
50.

52,
53.
54,
55.
56.
57,
58.
99.
60.

Omneparopsl BeIOOpa

Ornepatopsl LUK

OyHKIUU

O0nacTb BUIUMOCTH

Ornepanuu nmpepbIiBaHus U 0€3yCIOBHOTO Mepexoa
Ctuiib MpOrpaMMHUPOBAHUS

CocTtaBHBIC TUITHI JAHHBIX: MACCHBBI

OOBbsABIIEHHE U MHUITMAIN3AIMSI MACCUBOB
OOparenre K dJeMeHTaM MacCuBa

yHOpH,ZIO‘{I/IBaHI/Ie MaCCHUBOB

CocTaBHbIE TUIIBI JAHHBIX: CTPYKTYPbI U O0BEAUHEHUS

Pacnonoxenne anemeHnToB cTpykryp B O3Y OBM
CocraBHbIE TUIIBI JAHHBIX: CTPOKH

OObsBIECHUE U MHULIMATIU3ALMS CTPOK

@yHKIUU 1)1 pabOThI CO CTPOKaAMHU

CocTtaBHBIE TUIIBI JTAHHBIX: MHOTOMEPHBIE MACCUBBI
NHnnmanusanyss MHOTOMEPHBIX MaCCHUBOB
Onepanny ¢ MHOTOMEPHBIMU MaCCUBaMH
CocTaBHbI€ THUIIBI JTaHHBIX: OUTOBBIE MOJIS

CocTaBHbIE TUIBI JAHHBIX: IEPEUUCICHUS
VYka3zarenu u aapeca naMsTi

[IpencraBienne naMsTu npouecca

VYnpasneHne naMsThIO

OO6nacTu JaHHBIX, TEKCTA TPOTPAMMBI, CTEKA, Ky4H
Monaenu naMaTu

JInHaMU4YeCKre MaCCHUBBI

[IpeobpazoBanus TUTIOB JaHHBIX

Jlornyeckue, OUTOBBIE ONEpaIK, ONEpALlMHU CABUTA, OTIEpallii CPAaBHEHUS

KBanmudunupyrommue Tumbl 1 crienuGuraTopbl GyHKITANA

JlupekTuBel npeanpoueccopa

Otnuuus Mexy cTangapTamu si3bika CH pa3HbIX JIET
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61.
62.
63.
64.
65.
66.

67.
68.
69.
70.
71,
72,
73.
74,
75.
76.
77,

78.
79.

80.
81.
82.
83.
84.
85.
86.
87.
88.

IlepemeHHBIE OKPYKEHHS

[ToToxu BBOA BHIBOJA

ITepenaua napameTpoB

DTarbl CO31aHMs UCTIOTHsAEMOTO (haiina
[IpodunrpoBanre mporpamMmbl

ABTOMaTH3AIMS TPOBEPKH UCXOTHBIX TEKCTOB U CO3IAHMSI UCTIOTHIEMBIX
daiinoB

ABTOMaTHUECKas TeHEepaIUs JTOKYMCHTAIINH

Otnanka 6e3 CreUaIbHBIX IPOrPaMM

Otnagka ¢ ucnonb3oBanuem gdb

[Touck yreuek mamstu Valgrind

Cu u accemOiep

TexHosoruu ae3aceMOJIUpOBaHUS

AccemOIiepHbIe BCTaBKU B KOMIIIIATOpE JCC
Craruueckue oubnmrorexku B C

Junamudeckue ondmorexku B C

Peanm3anus oqHOCBS3HBIX H MHOTOCBSI3HBIX CITUCKOB

[TpréMBl OLIEHKH BBIYHACIUTEIBLHOW CIIOXKHOCTH aJIfTOPUTMOB B
CUCTEMHOMITPOIPaMMHPOBAHHUU

bubnmoteka libusb

[Tonyuenue cniricka noctymnHbIX yerpoiicTs libush_get device list()
[Tomy4yeHne XapakTepUCTUK 38JaHHOTO YCTPOMCTBA

[Tomyyenue nannpix ot USB manumnymnstopa Tvra MbIIiib
Onpenenenue libusb_transfer_type() ycrpoiicta

Onpenencuue libusb_bos_type() ycrpoiictpa

OnpeneneHre CKOPOCTH Nepeadyn JaHHbIX ycTpoiicTia libush_speed()
[Tonyuenue HoMepa ycTpoiicTBa Ha muHe libusb_get _bus_number()
[Tonyyenue nopta ycrpoiicra Ha mmue libush_get port_number()
[Tonyuenue poauteabckoro ycrpoiictsa libusb_get parent()
[Tomyuenune MaKCHMaJIbHOTO pa3Mepa nakera

ycrporictalibusb_get max_packet_size()
14



8. IlepeyeHb OCHOBHOW U JIOMOJHUTEJIbLHONH y4eOHOU JUTEpPATYPbl, HEOOXOAMMOI 1JIA

OCBOCHUSA NHUCIOHUIIJIMHBI

OcHoBHasl TuTEpaTYpa:

1. Jlapuna, T. b. HuskoypoBHeBbIe s13b1KH : yueOHOe nocodue / T. b. Jlapuna. - MockBa
:PYT (MUUT), 2018. - 147 c. - Tekcr : anekrponnbiii. - ObC ZNANIUM. - URL:
https://znanium.com/catalog/product/1895286 (mara oOpamenus: 04.04.2023). — Tekcr:
AJICKTPOHHBIM.

2. Paniees, C. M. I[IporpammupoBanue Ha si3pike Cu : yaeOHOe nocodue st By3oB / C.
M. PanieeB. — Cankr-IletepOypr : Jlawp, 2022. — 332 c¢. — OBC Jlamp. — URL:
https://e.lanbook.com/book/193320 (nata obparenus: 04.04.2023). — TeKCT: 2JIEKTPOHHBIH.

JlonoJHUTeIbHAS JIUTEpaTypa:

3. Pomanos, C. JI. Pabora B omepanmoHHOW cpene LiNUX: MpakTHKyM Ui BY30B :
yuebHoe mocodue / C. JI. PomanoB. — Cankr-IlerepOypr : BI'TY "Boenmex" um. J[.®.

Ycerunona, 2017. — 74 ¢. — DBC Jlans. — URL: https://e.lanbook.com/book/121866 (mata obparienns:
04.04.2023). — TeKcT: 37eKTPOHHBII.

4. bynakos, I1. FO. MammHHO-OpHEeHTHPOBAaHHBIE SI3bIKKA IPOrpaMMHUpPOBaHUs. BBeaeHnue
B accemoOuiep / I1. FO. bynakoB. — Cankt-IletepOypr : Jlans, 2023. — 144 c. — OBbC Jlanb. —
URL: https://e.lanbook.com/book/302627 (mara oOpamenus: 04.04.2023). — Tekcr:

3JIEKTPOHHBIN.

9. Ilepeuenb pecypcoB HHGPOPMANUOHHO-TEJIEKOMMYHUKAIIMOHHOM
ceTH

«/HTEpHET», HEOOXOAMMBIX /IJIsl OCBOEHHS TUCIMILIMHBI

1. HNudopmarimonHo-00pa3oBaTeIbHBIN TOPTAI DUHaHCOBOTO
yauBepcutetanpu [IpaBurensctBe Poccutickoit @enepanuu http://portal.ufrf.ru/

2 CaliT nemapTaMeHTa aHAJIN3a JJaHHBIX U MAIIMHHOTO O0YYCHHS.

3 DnekTponHas oudnmmoreka Gunancosoro yuuepeureta (OB) http://elib.fa.ru/

4.  DnekrpoHHOo-O0uOIMOTeuHas cuctema BOOK.RU http://www.book.ru

5

DNeKTPOHHO-O0MOIMOTEYHAs CUCTeMa « Y HUBEpCUTETCKast OMOInoTeKa

OHJIAVH»http://biblioclub.ru/ 15
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10.

11.
12.
13.
14,

DJeKTpoHHO-0MOIMoTeyHas cucteMa Znanium http://www.znanium.com
DneKTPOHHO-6MbIMoTeuHas cucTeMa u3narensera «FOPAMTY https://urait.ru/
DNEeKTPOHHO-OMOIMOTeUHAS cucTema U3/1aTeIbCTBA
[Tpocnexrhttp://ebs.prospekt.org/books

3JI€KTpOHHO-6I/I6J'II/IOTeLIHaH CUCTEMA U34aTCJIbCTBA «JIaHpy
https://e.lanbook.com/

DJIeKTPOHHAS oubmoTeka W3narenbckoro a0Ma
«['pebennukoB»https://grebennikon.ru/

Jenosas onnaitH-0noanoreka Alpina Digital http://lib.alpinadigital.ru/
Hayunas snextponnas oubnmoreka eLibrary.ru http://elibrary.ru
HanmonanbHas a5ekTporHas 6ubimnoreka http://H36.pd/

CITAPK https://spark-interfax.ru/

10. MCTOIII/I‘IGCKI/IG YKa3zaHus OAJas oﬁyqamumxcn 10 OCBOCHHIO TN CHUIIIMHbBI

OcHOBHBIC OTallbl pa60TbI CTyACHTa I10 JUCHHUITIINHC

1.

«Hu3K0ypOBHEBOETIPOTPAMMUPOBAHUEN

HpGIIBapI/ITeJIBHaH OPHUCHTHUPOBKA B ITOJJICKAIIICM HU3YUCHHUIO y‘Ie6HOM

MaTepHalIeio MporpamMmme.

2.
3.

O3HaKOMJIEHHE C PEKOMEHI0BAHHON y4eOHOI TUTEepaTypoil.

CnymaHnue M KOHCIIEKTUPOBAHME JIEKIUW, a TaK)K€ BBINOJHEHUE IPYTUX

BUJIOBY4YE€OHOMN pabOTBHI.

4.
5.

[1nanupoBaHue caMOCTOSTENHHONU PAOOTHI.

O6o0uieHne W cucremMarusauus HHPOPMALMK, TOYEPHIHYTOM W3 JEKUUU

UIPOYUTAHHOM JIUTEPATYPHI.

6.

BrlmoHeHrE KOHTPOJIBHON PaOOTHI.

PexoMenannu mo paboTe ¢ y4eOHbIM MaTEpUATIOM:

1.
2.

Oco3HaBaiiTe HaJUYHbINA YPOBEHD MTOJIYYEHHBIX BAMU 3HAHU.

B CUTyallUM HCIIOHMMAHHA HYKHO BBIABUTH TOT HGpBH‘-IHBIﬁ YPOBCHB

I/I(l)aKTOpBI HEIMMOHHMMAaHUWA, KOTOPBIC CTAJIM MPCIIATCTBUCM ITIOHUMAHUSA IMMOCICAYIOIICTO.

3.

3amaBaiiTe camu cebe BOIIPOCHI U MIBITAUTECh OTBETUTH Ha

HI/IX.PCKOMeHJIaLII/II/I I10 pa60Te Ha JICKIOWHA U C JICKIMOHHBIM MaTCpPHUAJIOM!
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1. OcHoBHas 3ajaya Ha JCKIMHA — OCMBICIICHHME H3JIaraéMoro B HEH
Martepuaina. /[ 3Toro Heo6X0MMO CITyIIaTh JICKIIMIO ¢ CaMOT0 Havalla, He yImycKasi OOIIHX,
OPUEHTHUPYIOIIMX B MaTE€pHaAJIC PACCYKICHUN U YCTAaHOBOK JIEKTOPA.

2. Benenne 3anuceil Ha JIEKIMM BaXXHO MW TMOJIE3HO Ui JIYYLIErO
OCMBICIIMBaHMsI Marepuala, Il COXpaHCHHUs HH(OpMaIuH, C LEJIbI ee JaJbHEHUIIero
HCITOJIb30BAHUS.

3. Jns oOnerdeHusi 3amucHd  PEKOMEHIYETCsS TMPUMEHSTh COKpalleHUs
MTOBTOPSIOIINXCS TEPMUHOB WJIA XOPOIIIO U3BECTHBIX MOHITHH.

Pexomennanuu 1o paboTe ¢ IUTEPATYPOM:
1. Ecnu BO3HUKIM 3aTpyTHEHUS TIPU Pa3bICKUBAHUU MaTepuasa, o Kakomy-

aM00 KOHKPETHOMY BOIIPOCY, CII€AyeT OOpaTUTbCi K MPEAMETHOMY YyKa3aTello,

Halc4yaTaHHOMY, KaK IIpaBuUJio, B KOHIE KaXXJA0I'0 JIUTCPATYPHOI'0O NICTOUYHHKA.

2. [IpeameTHBIN yKa3zareilb — 3TO al(paBUTHBINA CIIMCOK OCHOBHBIX HAyYHBIX
HNOHATUN (TEPMUHOB), COJIEP)KAHNUE KOTOPBIX PACKPBITO B KHUTE, PSAAOM C TEPMUHOM CTOSIT
yyciia, 0003HaYaoIue HoOMepa CTpaHMIl, Ha KOTOPBIX M3JI0KEH MaTepHall, OTHOCSAILIUICS K

JaHHOMY ITOHATHIO.

11. llepeyenn HHGPOPMALMOHHBIX TEXHOJIOTHH, HCI0JIb3YyeMBIX npu
OCYLLIECTBJICHHH 00pa30BaTEeJbHOI0 IpoLecca M0 AUCHMILUIMHE, BKJIKYAS IepevYyeHb

HEe00X0AMMOr0 NPOrpaMMHOIo odecneyeHus: 1 HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

11.1. KomruiexkT JUUEH3UOHHOTO MIPOTPaMMHOTO
obecnieuenms: Astra Linux, Libre Office
AnTuBupyc Kaspersky
11.2. CoBpemennble TmpodeccHoHaNbHbIE 0a3bl MaHHBIX W HHGOPMAIIMOHHbIE
CIIPaBOYHBIE CUCTEMBI
HNudopmanmonHo-nipaBoBas cuctema «l apanT»
NudopmarmonHo-npaBoBas cucrema «Koucynbrant [Tmocy»
OnexTrponHas sHIMKIoneus: http://ru.wikipedia.org/wiki/Wiki

Cucrema koMruiekcHOro packpoitus uHpopmanuu «CKPUH -
http://www.skrin.ru/
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11.3. CepruduuupoBaHHble MporpaMMHBIE U amNmapaTHblE CpEACTBa
3alIUTHIMH()OPMAIIH - HE UCTIONIB3YIOTCS

11.4. Python 3.

11.5. StarUML.

12. Onucanne MaTepuaJIbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOI 1J15

OcyIHeCTBJ'leHI’IﬂOﬁpaSOBaTeJII)HOI‘O npouaecca 1mo ITMCumIJInHe

.HGKHI/IOHHI)IG 3aHATHA IIPOBOIATCA B MYJILTI/IMC,Z[I/II;'IHLIX AyAUTOPHAX, a CCMHUHAPCKHUC

3aHATHA — B KOMIIBIOTCPHBIX KJIaCCax.
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