degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXKJAEHO
JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: ApXHUTEKTYypa KOMIIBIOTEPOB U ONEPALIMOHHBIE CHCTEMBI
110 HANIPABJICHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: [IpuxiagHas MaTeMaTHKa, KOMIBIOTEPHBIC HAYKH U HHKCHEPHS

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa anropuTMOB U TEXHOJIOTUH MPOTrPaMMHUPOBAHUS

Kypc: 2
KBAJM(PUKAIMA: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
3 (ocennuit) - JluddepeHnmpoBaHHbIi 3a4eT

4 (Becennwuii) - /luddepeHpoBaHHbIi 3a4eT

AynutopHbIX yacoB: 120 Bcero, B TOM 4ucCIe:
nexuuu: 60 yac.
cemuHapsbl: 0 yac.
nabopatopHbie 3aHsaTus: 60 yac.

CamocrositenbHas pabdora: 150 gac.
Bcero gacos: 270, Bcero 3ad. ef.: 6

KonuecTBO KOHTPOJIBHBIX pa0oT, 3aIaHui: 3

[Iporpammy cocrtaBui: B.B. fxoBnes, kann. ¢us.-Mar. HayK, 3aBeqyrOMuil kKadeapoit

[Iporpamma obcyxieHa Ha 3acefjaHnu KadeIpbl arOpUTMOB U TeXHOIOTHI niporpammupoBanus 04.06.2020



AHHOTANMA
Kypc nocesiies HU3KOypOBHEBBIM acriekTaM pa3paboTku mporpaMMHoro odecriedenus st UNIX-nomoOHbIi
OTIEPALIMOHHBIX CHCTEM, a TaKKe OTPa0OTKM HABBIKOB HAMMCaHHWs NPOrpaMM M HMX TECTUPOBaHHUA B
[IPEJEIIbHBIX CUTYaLUSX.
B pamkax maHHOW OMCUMIUIMHBI OyOyT HEMHOTO 3aTPOHYTO MPOrpaMMHPOBAHUE Ha fA3BIKAX accembiepa mox
apXUTEeKTyphl KommbioTepoB ARM (32 6ur) u x86, - B 00beMe, MUHUMAILHO HEOOXOUMOM TSl TOHUMaHWSI
TaKHX acIleKTOB, KaK padoTa C MaMsThI0, COTIAIIEHHUS O BBI30BAX, U CIIOCOOBI CUCTEMHBIX BBI30BOB.
[locne mpoxoxzaeHus TeM HpPO SA3BIK acceMOiepa, OcCTaBIIAsCsl 4acTh Kypca OyIeT MOCBAILIEHA H3YYCHHUIO
CHCTEMHBIX BBI30BOB ISl PaOOTHI ¢ MaMsThIO, daitnamu, npoueccamu. Ocoboe BHUMaHUE OyIeT yIeleHO
MeXaHU3MaM MEXIIPOLECCHBIX B3aWMOJCHCTBUN: CHUrHajla, KaHauaM, pa3ieisieMOd MaMsTH, U CETeBOMY
B3aUMOJECHCTBHUIO.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

[To3HakOMHUTH CTYJEHTOB ¢ 0a30BBIMM TNPHHLUIIAMH OPTraHU3allMM BHYTPEHHEW OpraHu3aluu
KOMITBIOTEPHBIX CHUCTEM, C 0a30BBIMH NPUHIMIIAMU OPraHU3ALWU ONEPALMOHHBIX CHUCTEM, a TaKKe
abcrpakiuii U uHTEp(HEHCOB, KOTOpPBIE MPEAOCTaBISIFOTCS MPOTPAMMHUCTY JIJISl B3aMMOJCHCTBUS C
ONEPALMOHHON CUCTEMOM.

33]13‘[1/[ JAUCHUIIINHBI

3amaua AMCIUIUIMHBI 3aKTF0YACTCS B ICMOHCTPALMU 0a30BbIX MPUHIIMIIOB HA MMPUMEPE OMEPAMOHHBIX
cucreM cemerictea UNIX u, wactnuno, Windows.

2. llepevyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

VYK-1.1 AnanusupyeT 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

YK-1 CriocobeH oCyIiecTBISTh ITOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEIICHUS
MOCTABJICHHBIX 33]1a4

VK-1.2 HaxomuT, KpUTHYECKH aHAIU3UPYeT U BbIOMpaeT
nH(pOpMaIIHIO0, HEOOXOMUMYIO ISl PEICHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3iuuHble BapHaHTBl pPELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

OIIK-2.1 CrnocoGeH  NpPUMEHSTh  COBPEMEHHBIC
OIIK-2 Crioco6GeH MCob30BaTh COBPEMEHHBIE |BBIYUCIMTEIILHYIO TEXHUKY M CEpBHMCHI ceT MHrepHeT B
nH()OPMAIMOHHBIC TEXHOJIIOTUU U obmactu (cdepe) mpodeccrHoHaTHHON AeATEIIEHOCTH

NPOTrpaMMHBIE CPEACTBA IIPU PELICHNUH 3a7a4 OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC
po(eCCUOHANBHOM JIEATENBHOCTH, COOMIONAs  |MaTeMaTHYeCKUE METOABl M TMPUKIAIHOE [POrPAMMHOE
TpeOoBaHus MHYOPMALIMOHHOW GE30MIaCHOCTH  [obecrieyeHre Uil pelIeHMs  Hay4HbIX — 3a4ad B
npodeccuoHaIbHON 0bnacTu

OIIK-4 CriocoOeH oCymIecTBIATE COOp U OIIK-4.1 Bmageer weromaMu Hay4yHOTO IIOMCKa U
00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH) WHTEIUIEKTYyallbHOTO aHalin3a WHGOpPMAIUK TPH PEIICHUH
TEXHOJIOTUYECKON HH(POPMAIMH ISl pEIICHUsT  |3a1a4 MPpoPeCCHOHANBHON e TEIbHOCTH

(byHIaMEHTaNBHBIX U MPUKJIAJHBIX 334

3. IlepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00y4eHHS MO JUCHUILINHE (MOTYJII0)
B pe3ynbrare ocBOeHUS TUCIUIUTHHBI 00y4YaronInecs JOKHBI
3HATB!
-ocHOBHI paboThl B UNIX-11o00HEIX cucTEMaX;
-OCHOBBI HU3KOYPOBHETO MPOTPaMMHUPOBAHUS;
-OCHOBBI MAIIMHHOT'O KOJa, A3BIKOB accemMOnepa;
-pa3NuYHbIEC YTH MOBBIILIEHUS TPOU3BOAUTEILHOCTH POTPAMMBIL;
-OCHOBBI CETEBOI0 B3aMMOACHCTBYS;
-OCHOBBI YCTPOMCTBA CETEH.
YMETh:



-Cc03/1aBaTh MHOTOIIOTOYHBIE U MEKCETEBBIE TPOrpaMMBbI Ha si3bikax Cu u Accembiep;

-paboTarh B Unix-Mogo0OHBIX Cpeaax;

-co3raBaTth nHporpammbl Ha s3blkax Cu u Accembiep 0e3 MCHONB30BaHUS BBICOKOYPOBHEBBIX

OnoJIIMOTEK.

BJIAJIETh:

HaBbIKaMH BCACHUA HpOCTeﬁH.IPIX MMPpOrpaMMHBIX IPOCKTOB B CUCTCMAX KOHTPOJIA Bepcnﬁ.

4. Coep:xanue TUCUMILIUHBI (MOYJI5), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TPYZ[OGMKOCTB 110 BUAaAM yqe6Hbe 3aH$ITI/II\/’I, BKJIrO4as

CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Jlexkumu | CemuHapsl JIabGopar. paboTsl Camocr.
P pat-p pabora
1 HuzkoypoBHEBBIE KOHCTPYKIIMH — SI3BIKA 10 10 38
Cu
Apxutektypa 32 u  64-pa3psaHbIX
2 cucteM ARM n x86 64 20 20 37
CucteMHbIE BBI30BBI ¥ HU3KOYPOBHEBBIS
3 18 18 38
(YHKIIMU OTIEPallMOHHBIX CHCTEM
4 HuskoypoBueBoe ceTeBoe 12 12 37
MIPOTPaMMHUPOBAHUE
Hroro yacos 60 60 150
[TonroToBka K 3K3aMeHy 0 gac.

Oobmas TpynoEMKOCTb

270 yac., 6 3au.ej.

4.2.

Coneprxanue JUCUUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeiam)

Cemectp: 3 (Ocennuii)

1. HI/ISKOYPOBHGBBIG KOHCTPYKIHUH A3bIKa Cu

Beenenue B 361k Cu. CoBpeMenHbld auanekt sa3bika Cu (crangapt 2011 roga). Otnuuuns ot C+,
pa3MelleHNe JaHHbIX B MAMATH, BBIPABHUBAHUE JTAHHBIX, CTPYKTYpPhl M OOBEIMHEHUS, YKa3aTean Ha
¢yukuuu. IlpencraBnenne uenbix umcen. OOpaTHBIA TOMOMHUTENBHBIA KOJ, OMTOBBIC OIEPALHH.
3HakoBble 1 Oe33HaKoBble ynciaa. Undefined Behaviour.

2. Apxurextypa 32 u 64-pa3psanbix cucteM ARM u x86 64

SA3pik accembiepa ARM, 06azoBbie umHCTpykimu. CTeK BBI30BOB W BbI30B (yHKIMA Ha ARM.
IIpencranenue BemectBeHHbIX uncen IEEE754. [IporpaMmubie pepbIBaHUS U CHCTEMHBIE BBI3OBBI.
Accembniep x86 64. Apxurektypa CISC v.s. RISC. gdb u objdump. Cornamenusi o BbI30Bax
x86_64. BripaBHMBaHUE TaHHBIX U BEKTOpHBbIE HHCTPYKIH SSE/AVX.

Cemecrtp: 4 (Becennuit)

3. CHCTEMHBIE BBI3OBHI U HU3KOYPOBHCBELIC (I)YHKLII/II/I OMNCpaMOHHBIX CUCTCM




daiinoBble 1ecKpUITOPHL, open, read u write. Cuctemuslie Be130Bsl POSIX miis paboThl co BpeMeHeM:
time, localtime, u np. IIpobnema morokobe3onacHocTH. CHcTeMHBIE BBI3OBHI stat, access, readdir.
Oto6paxenue ELF ¢aiina Ha mamsth; cucTeMHBIA BBI30B mmap. [103MMOHHO-HE3aBUCUMBIN KOA U
dlopen/dlsym. Cucremnbie BbI30BBHl fork, exec, exit, pipe, mkfifo, dup2 wu wmexmnporeccaoe
B3aumozeiicteue. mmap u POSIX shm B kadecTBe MexmpoueccHOro B3aumoneictBus. CHUTHAIBI
BSD u UNIX System V. ®aiinoseie geckpunrtopsl signalfd u timerfd; mexanmsm epoll. Posix
Threads, MbroTekchl, cemadopsl 1 atomic. YCIOBHBIEC IEpEMEHHBIE.

4. Hu3koypOBHEBOE CETEBOE MPOrPaMMHUPOBAHNE

Cokerst UNIX kauectBe MexnpoueccHoro B3aumozenctBusi. Cokerst TCP/IP.  CereBoe
B3aumogieiicteue. [lpuxnagnoit yposenb OSI. IIpotoxonm HTTP/1.1. Mexanusm epoll/kqueue ass
oopabotrku TCP/IP. CooOmenuss UDP. IlpencraButensckuii ypoBerb OSI. Hludposanme c
ucnonp3oBanuem Open/LibreSSL.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEJIHLHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueGHast aynuTopus, ocHaleHHas komnbiotepamu ¢ OS Linux it kaxI0ro cTyaeHTa, oo ¢
[pEAYyCTAHOBJIICHHOW CHCTEMOW BUPTYaIU3alliH.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPaATyPbI

OcHoBHas nuTeparypa

1. KomnbroTepHbIe ceTr: IPUHIUIIBI, TEXHOIOTUH, TpoTokoukl [ Teker] / B. I. Omudep, H. A. Onudep -
CII6.ITuTep,2016

2. Apxurtektypa komnbioTepa [Tekcr] : [yde0. mocooue mist By30B] / 3. Tanenbaym, T. OctuH ; [mep. ¢
anrn. E. MarseeB] .— 6-¢ uzn. — CII6. : [Tutep, 2014 .— 816 ¢

JomnonHurenbHas aureparypa

1. Onepanuonnas cuctema UNIX [Tekcr] : yue6. mocobue mist By3oB / A. M. Pobauesckwmii .— CII0. :
BXB-Iletepoypr, 2000, 2002, 2003 .— 656 c.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

JlononHutenbHas IUTEpaTypa:

CoBpemMenHble onepainonnbie cucteMbl [ Tekct] / 3. Tanenbaym, X. boc ; [mep. ¢ anrn.] -
CII6.ITuTep,2016

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOIYJII0), BKJII0OYasi epeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

CranpaptHbie cpeicTBa pa3paboTku, Bxomsnue B cocraB OC Linux.
9. MeTonnueckue yKa3anus 1J1s 00y4al0UIUXCs 110 0CBOSHHIO TUCIMILTHHBI (MOTYJIsT)

VYeneniHoe ocBoeHUE Kypca TpeOyeT HalpssKEHHON caMOCTOATENbHOM paboThl cTyneHTa. B mporpamme
Kypca MpUBEIEHO MHHHMAJIbHO HeoOXoauMoe BpeMs Ui paboThl CTyAEHTa Haja TEMOM.
CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— TpopaboTKy yueOHOro marepuaia (10 KOHCIIEKTaM JIeKIHUH, y4eOHOW M HaydyHOW JHUTeparype),
[IOJTOTOBKY OTBETOB Ha BOIIPOCHI, IIPEAHA3HAUYEHHBIX Ul CAMOCTOSTEIBHOIO U3yUEHUsI.
[IpomexyTOuHBIN KOHTPOJIb 3HAHUI IIPOBOAUTCS B BUJIE IMCbMEHHBIX OIPOCOB.

3aueT BBICTABIIAETCS HA OCHOBE pabOThl HAa CEMHMHAPE U BHINOJIHEHUS JOMAIIHUX pa0oT, 1100, B ciaydae
nepecaayl KOMUCCHHY, BBITTOJTHEHUS 3aJaHUs U €T0 3aIUThl KOMHCCHU.



Onenka 3a 3adeT BbICTaBisieTcsl W3 cooTHoweHus: 30% 3a Teoperuueckyro uactb, U 70% - 3a
MPAKTUYECKYIO.

OneHka 3a TEOPETUYECKYIO YacTh - 3TO CpegHee apu(pMeTrhueckoe, MOJTYUYCHHOE W3 OLCHOK Ha
MICbMEHHBIX KOHTPOJIBHBIX Pab0Tax, MO UTOTraM KaXJI0T0 U3 Pa3aesioB AUCIHUIIIHHBL

OueHka 3a MPAKTUUECKYIO YacTh - 3TO OLIEHKA 3a BBIIIOJHEHNE CEMUHAPCKHUX U JOMAIIHUX 3alaHUH, C
Y4ETOM CPOKOB ClIauu.

BHUMaHHMe: HeyJIOBIETBOPUTEIbHAS OLCHKA 3a KaXIylo U3 uacteil seisercs BJIOKUPYIOIIEM, to
€CTh, B CJyd4ae HEYIOBJIETBOPHUTEIBHON OLEHKH 32 TEOPETHUYECKYIO JIMOO NPaKTHYECKYIO 4YacTh,
UTOTOBAs OIICHKA - HEYIOBICTBOPUTEIBHO.

BHuMaHue: BBIIONHEHUE U cAa4a 3aa4, pa30upaeMbIX Ha CEMUHAPCKHUX 3aHATHAX, U 3a]a4 JIOMAIIHETO
3aJiaHvisl, TIOMEUCHHBIX KakK “‘00s3arenbHble” (Kak MpaBWIO, IO OJHOW 3ajlaue B HECIIO) SBISETCS
00s13aTeIbHBIM YCIIOBUEM IOyUCHHS ITOJIOKHUTEIHHON OLICHKH.

Bce mpoMexyTouHble pacyeThl OLEHKH BBINOJIHSIOTCS ¢ TOYHOCTBIO 0 BTOPOTO 3HAaKa IOCIE TOUKH,
WUTOTOBasl OLEHKa BeICTaBisiercss Mo 10-0ayuibHOM 1Kaje, ¢ OKPYDIGHHEM 10 CTaHJapTHBIM
apu(METHIECKUM TIPaBUIIaM.

JlononHutenbHas IMTeparypa

Bpaitanr P.O., O’ Xannapon /I.P. KomnbroTepHble cHCTEMBI: apXUTEKTypa u porpammuposanue. CII6.:
bXB, 2005. 1186 c.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: IIpuknaagHas MaTemMaTHka, KOMIIBIOTEPHBIE HAYKH W HHKEHEPHS
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa anropuTMOB U TEXHOJIOTUH MPOTrPaMMHUPOBAHUS

Kypc: 2

KBAJM(PUKAIMA: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
3 (ocennuit) - JluddepeHupoBaHHbIi 3a4eT

4 (Becennwuii) - /luddepeHpoBaHHbIi 3a4eT

Pa3paborunk: B.B. fkoBnes, kaH1. Qu3.-Mar. HayK, 3aBeAyrOIIH Kadempon



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1 CriocobeH oCymiecTBIsTh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3iuuHble BapHaHTHl pPELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

OIIK-2 CriocobeH ucnonb30BaTh COBPEMEHHbBIE
WH(POPMALIMOHHBIE TEXHOJIOTHH U

OIIK-2.1 CrnocoGeH  TNpUMEHSTb  COBPEMEHHBIC
BBIYMCIIMTENIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHeT B
obmactu (cdepe) mpodeccrHoHaTHHON AeATEIIEHOCTH

HPOTrpaMMHBIE CPEACTBA IIPU PELICHUH 3a1a4 OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC

po(eCCUOHANBHOM IEATENBHOCTH, COOMIONAs  |MaTeMaTHYeCKUE METOABl W TMPUKIAIHOE [POrPAMMHOE

TpeOoBaHus MHYOPMALIMOHHOW GE30MIaCHOCTH  [obecrieyeHre Uil pelIeHHs  Hay4HbIX  3a4ad B
npodeccuoHaIbHON 0bnacTu

OIIK-4 CriocoOeH oCyIIeCcTBIATE COOp U OIIK-4.1 Bmageer weromaMu Hay4HOTO IIOWCKa |

00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M IPUKJIAJHbIX 33/1a4

MHTEJUIEKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoOHaNbHON AEATEIbHOCTH

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynsrare wu3yueHHs JUCHUTUTHHBI
00yJarouics JTOIDKEH:

3HAThb:

«ApXHUTEKTypa KOMIIBIOTEPOB M ONEpAlMOHHBIE CHCTEMBD)

-ocHOBBI pa0oThl B UNIX-110100HBIX crcTeMax;

-OCHOBBI HH3KOYPOBHETO MPOTPaMMHPOBAHHS;

-OCHOBBI MallIMHHOTO KOJIa, SI3bIKOB acceMoOuepa;

-pa3JInYHBIC ITyTH NOBBIIICHUS IPOU3BOAUTEILHOCTH IPOTPAMMBI;

-OCHOBBI CETEBOI'0 B3aMOJICHCTBHS;
-OCHOBBI YCTPOICTBA CETEH.
YMeTh:

-C031aBaTb MHOT'OIIOTOYHLIC U MCIKCCTCBLIC ITPOTPAMMEBI Ha A3bIKAX Cumn ACCCM6J'Iep;

-paboTarh B Unix-MoJ00HBIX Cpeaax;

-CO03JaBaTb MPpOTrpaMMbl Ha A3bIKAX Cu u AcceM6nep 0e3 HCIOJIL30BAHUS BBICOKOYPOBHCBBIX

OUOIHNOTEK.
BJIAJETh:

HaBBbIKAMHU BE/ICHUS IPOCTENUIINX IPOTPAMMHBIX IIPOEKTOB B CUCTEMAX KOHTPOJIS BEPCUL.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

1. Peanusyiite Ha s3bike accemOinepa x86 (IA-32) nnm x86-64 GyHKINIO C CUTHATYPOU:

extern double my_sin(double x)
KOTOpasi BBIYHCIISET 3HaUeHHUE Sin(X).

3arnpeleHo UCI0JIb30BaTh BCTPOSHHbIE TPUTOHOMETPUUECKUE UHCTPYKLIUU.

JUiss BBIYUCIICHUH HCHOJB3YHTE HM3BECTHBI BaM M3 Kypca MaremMaTHdecKkoro aHalu3a Ccrocod
pasnoxeHust GyHKIMU B psiA. TOYHOCTB pe3yabrara JODKHA ObITh MACKMMAJIbHO BO3MOYKHOM JISL THIIA

na”ubeIx double.

2. HporpaMMe B aprymcHTC KOMaHI[HOI\/’I CTPOKH IICPCAACTCA UMS (bafma C 6I/IHapHI>IMI/I JaHHBIMH B

Little-Endian.

®aiin XpaHUT BHYTPH ceOsl OJJTHOCBSI3HBII CITUCOK DJIEMEHTOB:

struct Item {




int value;

uint32_t next pointer;
s
[lone value xpanue 3HaYeHUE BIEMEHTa CIIMCKA, MOJe next pointer - mo3uuuio B Qaiine (B OaiiTax),
YKa3bIBAIOIIYI0 Ha ClEAyIomui smeMeHT. Ilpu3HakoM moOcieqHEro 3JeMeHTa SBJSIETCS 3HaueHHe
next_pointer, paBroe 0.

PacmionoxxeHue mepBoro 3yeMeHTa CHHCKa (€CIM OH CYIIECTBYET) - CTPOrO B HYJICBOW MO3HLUH B
(aiinie, pacioNoXXeHNE OCTAIBLHBIX - CIIy9allHBIM 00pa3oM.

BeiBenuTe Ha 9KpaH 3HAYCHUS DJIEMEHTOB B CIIMCKE B TEKCTOBOM IIPE/ICTABICHHH.
Hcnonp3yiiTe oToOpaskeHUe coepKUMOro (aiiia Ha maMsTh.

3.IIporpamme 3amaercst eTMHCTBEHHBIN apryMmeHT - Homep TCP-mopra.

Heobxomumo mpuaumare Bxomsmme coenuaenns Ha TCP/IPv4 mist cepsepa localhost, untars nanHbIC
OT KJIMEHTOB B TEKCTOBOM BHUJIE, H OTHPABISITh MX OOPaTHO B TEKCTOBOM BHJIC, 3aMEHSISI BCE CTPOYHEIC
OyKBBI Ha 3ariiaBHbIe. Bece oOpabarsiBaeMbie CUMBOIBI - U3 KoaupoBku ASCII.

OIHOBpPEMEHHBIX MMOAKIIIOUYEHHH MOXET OBITh MHOro. lCHonb30BaTh HECKOIBKO ITOTOKOB HIIH
MPOLIECCOB 3alPEIEHO.

CepBep J0KEH KOPPEKTHO 3aBepiaTh padoty rnpu nonyueHnn curnana SIGTERM.
VYkazaHue: HCIONb3ylHTe HEOMOKUPYIOIINH BBO-BBIBO/I.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuarouuxcst

1. Cucrema Linux, BupTyanpHas MamuHa. VIHCTPYMEHTHI Ul HalHMCaHUs, KOMIWISIMA U OTJIaIKU
porpaMm.
2. Komannusiii uatepnpetarop bash, nanucanue shell-ckpuntos. BBeaenue B s1361k CH.

3. CoBpemennsrii quanekT sizbika Cu (crangapt 2011 roma). Otmmuns ot C++, pa3MenicHue JaHHbBIX B
MaMSITH, BEIPaBHUBAHUE JaHHBIX, CTPYKTYPbI U 00beIUHEHNUS, YKa3aTeln Ha (DyHKIHH.

4. TlpencraBnenue 1enbix yucesl. OOpaTHBIN JOMOTHUTEIBHBIN KOJ, OUTOBBIC ONEpaIy. 3HAKOBBIC U
Oe33HakoBble uncia. Undefined Behaviour.

5. S3pIk accemOnepa AVR, 6a30Bble KOHCTPYKIIMH; PabOTa C PETUCTPAMU | C TIaMSITBIO
6. butoBsie onepanuu Ha si3p1ke Cu 1 accembiepe AVR; kogupoBaHue KoMaH]|

7. IlpencraBieHue ILETBIX YHUCEN, 3HAKOBbIE M O€33HAKOBBIE umWcia, (ard HepeHoca, ATHHHAs
apudmMeTnka

8. Crek BbI30BOB U MPEPHIBAHUS

9. S3bik accebmnepa ARM, 6a30Bbie HHCTPYKIMU.

10. Crek BbI30BOB U BBI30B dyHKIMII Ha ARM

11. Ilpencrasnenue BemectBeHHbix uncen IEEE754
12. TIporpaMMHbI€ IPEPHIBAHUS U CUCTEMHBIE BBI3OBBI

13. Accembmep x86 64. Apxutekrypa CISC v.s. RISC. gdb u objdump. Cornamenuss o BbI30Bax
x86 64

14. BrlpaBHHBaHUE TAHHBIX U BEKTOpHBIE HHCTPYKIHH SSE/AVX
15. Cucremubie Be30BbI yepes int 0x80 u vdso (sysenter/syscall)
16. ®aitoBbIe ecKpUNITOPEI, open, read u write.

17. Cucremunie Bb13oBEI POSIX mmst paGotel co Bpemenem: time, localtime, m mp. I[IpoGnema
HOTOKOOE30IIaCHOCTH.

18. CucteMHBIE BBI3OBEHI Stat, access, readdir.

19. OroGpaxenne ELF ¢aiina Ha mamMsiTh; CHCTEMHBII BBI30B mmap

20. ITozumonHo-He3aBucuMbId Koa 1 dlopen/dlsym

21. CucremHsle BEI30BH fork, exec, exit

22. pipe, mkfifo, dup2 u MexnpoueccHoe B3auMoieiicTBHE

23. mmap u POSIX shm B kauecTBe MEKITPOLIECCHOTO B3aUMOICHCTBUS
24. Curnanet BSD u UNIX System V

25. daiinossie geckpuntopsl signalfd u timerfd; mexanusm epoll

26. Posix Threads, MproTekcsl, cemMadopsl 1 atomic

27. YcnoBHBIE IEPEMEHHBIE



28. Coketsl UNIX kauecTBe MEXITPOIIECCHOTO B3aUMOICHCTBUS

29. Coxketsl TCP/IP. CereBoe B3anMoaeicTBIE

30. [Ipuxmagao#t yposensb OSI. [Iporokon HTTP/1.1

31. Mexanusm epoll/kqueue ans oopadotku TCP/IP

32. Coobmenust UDP

33. IIpencrasurensckuit yposerb OSI. IlIudposanue ¢ ncnonpioBanuem Open/LibreSSL.

[Tpumepsl OuseToB (TiepBast 4acTh, TPETHH CEMECTP):
1. Crex BBI30BOB 1 BbI30B (pyHKIMIT HAa ARM. DaiinoBsle 1eckpunTopsl, open, read u write.
2. Crex BbI130BOB ¥ npepbiBanusi. Otoopaxenne ELF ¢aiina Ha mamsTh; cHCTEMHBIN BBI30B mmap.

3. BelpaBHUBaHME JaHHBIX U BekTOpHBbIe MHCTPYKIUMU SSE/AVX. T103UIIMOHHO-HE3aBUCUMBIA KOJI U
dlopen/dlsym.

[Ipumeps! 6uneToB (BTOpas 4acTh, Y€TBEPTHIA CEMECTD):

1. pipe, mkfifo, dup2 u mexnporneccHoe B3aumoseiicteue. Coodmenus UDP.

2. Coketsl TCP/IP. CeTeBoe B3aumoneiictBue. CrucTeMHBIE BBI30BHI fork, exec, exit.
3. Curnanst BSD u UNIX System V. Mexauusm epoll/kqueue mist o6padorku TCP/IP.

Kputepun onennBanus
OTJIIMYHO

10 BcecTOpoHHHE, CHCTEMATH3HPOBAaHHbIC, ITyOOKHE 3HAHUS y4eOHOH HpOorpaMMbl AUCLUIUIMHBI U
YMEHHE YBEPEHHO NPUMEHATh MX HA MPAKTUKE IPH PEHICHWH KOHKPETHBIX 3a/ad, CBOOOIHOE H
MPaBWIbHOE 000CHOBaHNE MPUHATHIX PELICHUIH;

9 cucremaru3upoBaHHbIC, TYOOKHE 3HAHUA Y4eOHOM MpOrpaMMbl JUCHUIUIMHBL U YMEHUE YBEPEHHO
INPUMEHATh WX Ha MPAKTHKE MPH PELICHUH KOHKPETHBIX 33/1a4, IpaBHIbHOE 00OCHOBAHUE MPUHATHIX
pELICHMUI;

8 rmyOokue 3HaHHMA y4eOHOH MPOrpaMMbl TUCLMILIMHBI M1 YMEHHE MPUMEHSITh UX Ha MPaKTHKE MPH
peLIeHNN KOHKPETHBIX 3aJ1a4, IPaBHIbHOE 000CHOBAHUE MTPUHATHIX PEIICHHH;

XOpOLLO

7 TBEpIO 3HAET Marepuall, 'PaMOTHO U IO CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHSTH [OJyUYEHHbIE
3HAHMS HA MTPAKTHKE, HO JOITYCKAET B OTBETE WJIM B PEIICHUH 337ja4 HEKOTOPBIE HETOYHOCTH;

6 3HaeT Marepual, rPaMOTHO M3JaraeT ero, yMeeT NPUMEHATh MOJIyYeHHbIC 3HAHUS Ha MPaKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUHU 331a4 HEKOTOPbIE HETOYHOCTH;

5 3HaeT OCHOBHOM Marepuaj, 'paMOTHO HM3J1araeT €ro, yMeeT IPUMEHTh IOJIY4YEHHbIE 3HAHUS Ha
MIPaKTUKE, HO AOITyCKAET B OTBETE WM B PEIICHUH 3a]]ad HETOUYHOCTH;

YIOBJIETBOPUTEIBHO

4  (parmeHTapHBIN, pa3pO3HEHHBIA XapaKTep 3HAHWN, HEJOCTATOUHO IMpPaBHIbHBIE (HOPMYIUPOBKU
0a30BBIX TOHATUH, HApyIIEHHs JIOTHYECKOH MOCIEOBAaTEIbHOCTH B H3JIOKEHHH HPOTrPaMMHOIO
Marepuaina, HO IIPH 3TOM OH BJIaJeeT OCHOBHBIMH pa3lesiaMu yueOHOH IporpaMmbl, HEOOXOOUMBIMHU
IUIsL JanbHenIIero o0y4eHuss 1 MOKET HMPUMEHATh MOJTy4eHHbIe 3HaHMS 10 0o0pasily B CTaHIapTHOU
CUTYalluu;

3 XapakTep 3HaHUI AOCTaTo4yeH AJsl AalbHEHIIero oOydeHUs W MOXET NMPUMEHATH IOJy4YCHHBIE
3HaHMA 10 00pa3Ily B CTAaHIAPTHOM CUTyaluH;

HEYJIOBJIETBOPUTEIHHO

2 He 3HaeT OOJBIIEH YaCTH OCHOBHOTO COACpPXaHMUA yueOHOH MporpaMMbl AUCLUUILUIMHBL, TOIYCKAET
rpyobie omuOkM B (HOPMYTHUPOBKAX OCHOBHBIX IOHATUI IUCHMIUIMHBI M HE yMEET IPaBUIBHO
HCIOJIB30BaTh NMOyYEHHBIC 3HAHUS IIPU PELICHUH THIIOBBIX MPAKTHUECKUX 3a/1a4.

1 He 3HaeT GOPMYIUPOBOK OCHOBHBIX MOHATHH AUCHUILIMHBI U HE YMEET UCIOIb30BaTh MOIYYCHHBIC
3HaHUA IPU PELICHUH TUIIOBBIX [IPAKTUYECKUX 3a]ay.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH



JuddepeHMpoBaHHBIA 3aueT BBICTABISETCS Ha OCHOBE pabOThl Ha CEMHMHApEe W BBIIOJHEHHUS
JOMAIIHUX PaboT, Tub0, B Cilydae Iepeciadd KOMHCCHH, BBITIONHEHUS 3aJlaHUsl U €ro 3allHThl
KOMHCCHH.

Onenka 3a nuddepeHUMpOBaHHbBIN 3a4eT BBICTaBIsICTCS M3 cooTHoweHUs: 30% 3a TEopeTHYECKYIO
4acTh Npy OTBeTe Ha Ouet, U 70% - 3a MpaKTHUUECKYIO 110 UTOTaM BBITOJTHEHHBIX JIOMAITHHUX 33/ IaHUH.

BHuMaHMe: HeyJOBIeTBOpUTENbHAS OLEHKA 3a Kaxayro u3 udactei sBisercs BJIOKUPYIOUIEU, To
€CTh, B CJy4Yae HEYJIOBJIECTBOPUTEIbHONW OILEHKH 3a TEOPETHYECKYI0 JHOO MpPaKTHYECKYI0 YacTb,
WTOTOBAsI OLIEHKA - HEYAOBJIETBOPUTENBHO.



