ITPOI'PAMMA BCTYIIUTEJIBHOI'O 9K3AMEHA
O KOHKYPCHOM I'PYIIIE
«®IIMHU KUBM HH®OPMATHUKA U BBIYNCJIMTEJIbHAA TEXHUKA)>
JJIAA IHOCTYHAIOINUX B ACIIMPAHTYPY

Bonpocekl 10 BbINYCKHOI KBATU(PUKANMOHHOK padoTe (MArncTpaTypa wjiu ClemuaJurer)

1. OcHOBHBIE NIOJIOKEHUS.
2. Hosu3sHna.
3. AKTyaJbHOCTb.
AJITOPUTMBI
1. TlonsaTue anropurma.
2. Tlonatue mpocTpaHCTBEHHOH CIOXKHOCTH AITOPUTMA.
3. IlonsTue BpeMEHHOH CII0KHOCTH aJIropTMa.
4. Mamuna TeropuHra.
5. Mammwuna Ilocra.
6. Hopmanbsnsie anropdmsr Mapkosa.
7. IlIpoGnema octaHoBa.
8. AJNTOpPUTMBI COPTUPOBKH.
9. JXamgHbIi aNrOpUTM.
10. BuHapHBI TIOUCK.
11. JIuHamuveckoe mporpaMMHupoBaHue (2, 3-MepHOE)
12. Jlunamu4geckoe mporpaMMHpPOBAaHUE HA TIOJOTPE3KaX.
13. JIuHamMu4ecKoe MporpaMMHUPOBAHKE 110 TTPOQIITIO.
14. TuckperHas 1 HenpephIBHAS 3a/1a4a O PIOK3aKe.
15. 3amaya o HaumenbIem oomiem npeake (Least Common Ancestor, LCA).
16. Knaccer cnoxxnoctu anroputmoB (P, NP).
17. Tlpedukc-pyHKIUA.
18. Z-¢pynxmus. Anroptm Kuyra-Moppuca-Ilparra.
19. Anropt™ Axo-Kopacuk.
20. Pacmmpennsrii anroput™ EBkimna.
21. Pemero DpatocdeHa.
22. AnropuTMBI cXaThs HHPOpPMAUU 0e3 oTepb.
23. Anroputm EBxinpa.
24. Pemrero Dpartocdena.
25. BbruucnuTenbHas CIOXXKHOCTb alTOPUTMOB CIIOXKEHUS, YMHOXEHHs, BO3BEACHUS B LEIYIO
CTETICHB.
26. ACUMNTOTHYECKHI 3aKOH paclpe/ieleHus: MPOCThIX YUCed. ANTOPUTMBI IPOBEPKH YUCEIT HA
POCTOTY.
Jlureparypa
1. ManbueB A. «AnropuTmsl U pekypcuBHble QyHKIUU», M.: Hayka, 1985 r.
2. Bunokypo B. A., Bopoxmo A. B. «lIpaktuka u Teopus mporpamMMHpoBaHUs», M.:

dusmarkuwnra, 2008.

IIpouenypHoe nporpaMMupoBaHue

1.

bazoBple  anropuTMuyYecKMe KOHCTPYKLMHU: YCIOBHBIM omepatop (if), omeparop
MHOXECTBEHHOTO BBIOOpa (case/switch/select), MUKIBI ¢ MpEAyCIOBHEM M TOCTYCIOBUEM
(for/while/until), omepaTtop mepexoza (go to).
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15.

PazOuenue mporpamm Ha npoueaypbl U Moaynu. [loHsATHE cTeKa M ero HMCIOJIb30BaHHE.
I'noGanbHbIe U TOKaIbHBIE IEPEMEHHBIE, IOHATHE 00J1acTH BUuAMMOCTHU. [IporpammupoBanue
«CBEPXY BHU3.

bazoBble TUIIBI M CTPYKTYpbl JaHHBIX: 4HWCIA, INEpeducieHus (enumeration), CTPOKH,
MHOXECTBA, MacCHBbI, 3amucH (record/struct). IIpuHIMI «IpOrpaMMbl = ajarOPUTMBI +
CTPYKTYPBI JaHHBIX»

[IonsATHE CTPYKTYpUPOBAHHOTO IIPOTrPAMMUPOBAHMS, ONIPECIICHUE JJeHKCTPHI.

Jlureparypa
Heiikerpa O. «/lucuummivaa nporpaMMUpPOBaHUsI», Iep. ¢ aHrit., M.: Mup, 1978 r.

Bupt H. «Alroput™msl + CTpyKTYpbl JaHHBIX = IPOTPaMMbI», Iiep. ¢ auri., M.: Mup, 1985 1.
Xomnn I1. «BprancnaurenbHble CTPYKTYpbI», Iep. ¢ auri1. M.: Mup, 1978 r.

TPYKTYPbI JaHHBIX

Crek

Ouepenb

Ouepenb ¢ IpUOPUTETAMHU

Hexu

OaHOCBSI3HBIE CITUCKHU.

JIByCBS3HBIE CITMCKHU.

Kyua.

bunapHoe nepeso.

exapToBo nepeso.

XBMI-TabUIIbL.

JBonunsiii kouteitHep (Range Minimum Query, RMQ), onucanuie u npumMepbl IpUuMEHEHUS.
epeBo oTpe3KoB.

JlepeBo DeHBHUKA.

Kpacno-uépHoe nepeBo.

[Tonsitue oroOpaxkenus (map). Peanuszanus otoOpaxeHuil yuepe3 OMHApHbIE 1€PEBbs U XOIII-
TaOJINLIBL.

Jlureparypa
Kuyr 1. 3. «MckycctBo nmporpammupoBanus ains 9BM», B 7-mu Tomax, Toma 1,2,3, nep. ¢

aHriL., M.: Mup, 1976 r.
Xomnn I1. «BeruncnurensHble CTPYKTYphI», Tiep. ¢ aHri., M.: Mup, 1978 r.

S3bik nporpammupoBanus C++

LCoNoOARWNE

e S
N e o

[EEN
w

IIpenpoueccop.

Bersnenus

Iuxmel

DyHKIMHU

Maccussl

Apudmernka ykazaTenen
Pexypcuns.

CTpyKTYypBL.

OO0benuHeHus (union).
CranpaptHas 6ubamoreka C.

. bubmuoreka STL.

bubanorexu Boost.
Crangaptel C++11, C++14.



Jlureparypa

1. Kepuuran b., Putun [I. «f3bik nporpammupoBanust Cu», 2-e u3gaHue, nep. ¢ aHri., M.:
duHaHCH U cTaTHCTHKA, 1992 1.

2. Crpaycrpyn b. «SI3bik mporpammupoBanust C++y», 3-e uznanue, nep. ¢ auri., CI16.: Hepckuit
auainexT, 1999 r.

SI3bIKk mporpammupoBanus Java

Bupryansnas mamuHa Java.

YnpapieHue namsTbio.

[lepenaya MPUMUTHBHBIX TUIIOB B ()YHKITUH.

[lepenaya cChUIOUHBIX TUMIOB B (DYHKIIHH.

[Tpobnema u3MEHEHUs CCHUIKH BHYTPH ITOANPOTPAMMBI.
Cratuyeckue HHUIIUAIN3aTOPBL.

Y naneHue HEUCIOIb3yeMbIX 00bEKTOB U MeTo/ finalize.
[TpoGiiema AecTpyKTOPOB IS CIIOKHO YCTPOEHHBIX OOBEKTOB.
Co6opka mycopa

CoNoOR~WNE

Jlureparypa
1. IIporpammupoBanue Ha Java ABtop: BszoBuk H.A. M., «MuTYnT», 2003

Apxurexktypa 9BM

Apxurekrypa 9BM (I"apBapackas, pon HeiitmaHoBckas)

Hab6op xomana nporeccopa (CISC, RISC, VLIW)

K11 u yckopenue paboThl ¢ €ro HCHOIb30BAHUEM.

Cornamenns o Be3oBe. Cornamrenus cdecl, fastcall, stdcall.

[TpencraBienue nenbix ynces. JJonoIHUTENbHbIN KO,

IIpencraBienue ynucen ¢ IIaBaromend TOYKOU.

A3k accemOrepa.

BrimonHeHne koMaH1 Ha KOHBeepe. Y CJIOBHOE UCTIOTHEHNE KOMaHI.

CperncTBa OTIaAKH U HHCTpYMEHTHpoBaHus (valgrind,

10. AddressSanitizer, strace, gdb)

10. CraTtnueckue u AMHAMUYECKUE OMOIUOTEKH.

11. TlonsTHe o0 npodUIMPOBAHUH IPOTPAMMBI.

12. Cratnueckuii Mmerox u3ydyeHHMs NporpaMM. BoccraHoBiieHHE alrOPUTMOB U CTPYKTYD
JTAHHBIX.

13. JIunamuueckuit MmeTo]1 u3ydeHus nporpaMMm. OCHOBHBIE IPUHIIMITBI

11. pynkunoHMpoBaHUs OTIa UMKa. METOA MasKOB U METOJ] TPACCUPOBKH.

12. 3ammra oT Au3acceMOIMPOBAHUS U OTIAAKH. BeTpanBaHue 3alUTHBIX

13. cpencTB B MporpaMMHOE OOeCTICUeHUE.

14. OcHOBHBIE METO/IbI TEXHUYECKOH 3aIIUThI OT HECAHKIIMOHUPOBAHHOTO

15. xomupoBaHus TporpaMM U JaHHbIX. MaeHTudukanus napaMeTpoB  KOMIIBIOTEpA.
DJEeKTPOHHBIE KITFOUH.

CoNoOA~WNE

Jlureparypa

1. Bpaiiant P., O'Xamnapon JI. KomnbloTepHble CUCTEMBI: apXUTEKTypa U IPOrpaMMHUPOBAHUE.
Bsrsin nmporpammucta. “BXB-IlerepOypr”, 2005, ISBN 5-94157-433-9

IIpuHUUNBI TOCTPOEHNS COBPEMEHHBIX ONePAllMOHHBIX CHCTEM
1. Knaccugukaius onepanioHHbIX CUCTEM.



CONwoadOAEWN

10.

11.

12.

13.

14.

o

OrnepaliluOHHBIE CUCTEMbBI PEAIBHOTO BPEMEHH.

[TonsiTue mpotecca, BUJIbI IPOLIECCOB.

@aiinsl. CTpyKTypa (ailioBol CHCTEMBI.

VYnpapieHue naMsThio: OJUHOYHOE pacrpesiesieHue, CTPAaHUYHOE,

CEerMEHTHOE, CETMEHTHO-CTPAHUYHOE, CBOTIUHT.

B3aumoneiictBue npoueccon, [PC: naiinbl, CUTHAJBI, O4epen

COO0O0IIeHUH, COKETHI, ceMadopbl, pa3ensemMast IaMsTh.

Bunel BUpTYyanu3anuu.

CrocoOwl  pazaenenusi pecypcos. IlpemorBparienue TymukoB. OOMEH TaHHBIMU MEKIY
MPOIIECCaMM Yepe3 COOOIIEeHUS U OOIIyI0 00J1aCcTh IMaMsITH.

[Tonsitue ouepenu coobmenuto. [IporpammupoBanue, ymnpasisgeMoe cOObITUSIMH. Moaenu
ACMHXPOHHOTO YIIpaBJIeHUs Ipolieccamu, cetu lletpu.

Qaiinosast cucreMa. [lonsatus ¢aina u katamora. CHHOHMMBI M CCBUIKH, MX Ha3HAYCHHUE.
CereBbie (hailyIOBbIE CUCTEMBI.

Cucremsl 6e3omacHocTH. [loHaTHs yu€THOHM 3ammcu monb3oBaTens. (user account), TPyl
nojb3oBaresei. Haznauenwue xxypuanos (10Q).

[Tonsitne waeHTudukammu u ayreHTUUKamuu. CrocoObl M CXEeMbl ayTEHTH(UKAIIHU.
Wudopmanus, HeoOXoaumast sl ayTeHTH(PUKAIUH.

Knaccudukanus yrpo3 6e3onacHoctu. TumoBas apxutekTypa moacuctembl  3amuthl  OC.
Pasrpannuenue 10cTymna: OCHOBHBIEC TOHSATHS.

Mopnens ynpasierue poctynoMm (Y]). OcHoBubie ¢QyHkmuu cucteMbl Y/J[. Cxembr V]|
(cMcKHM JOCTyna, MaHJaTHAash CXeMa, METKU [OCTyHa, KOHTEKCTHO-3aBHCHMas CXEMa).
Nudopmanus, neooxomumas st Y. Peanuzanus ynpapiienus 10cTyna Ha IpUMeEpe Mpas B
UNIX-nono0ubIx onepanuonnbix cuctemax. SELinux, AppArmor.

Jlureparypa

Hemer D., Cuaiinep I'., Cubacc C., Xeitn T. «UNIX: PykoBOACTBO CHCTEMHOTO
aJIMMHHCTpaTOopay, nep. ¢ aurni., K.: BHV, 1996 r.

Jxennurc P. «Windows 95 B momnunHHuKe», niep. ¢ anri., CI16.: BHV-Cankr-TlerepOypr,
1995 1.

«Certesble cpeactBa Microsoft Windows NT Server 4.0», nep. ¢ anriu., CI16.: BHV-Cankr-
[TerepOypr, 1999 r.

Konun A. «BBeneHue B onepalmoOHHbIE CUCTEMBI», IIEP. € aHrL., M.: Mup, 1975 .
Huxput3uc . u qp. «OneparimoHHbIe CUCTEMBI», TIep. ¢ aHri., M.: Mup, 1977 r.

Kapnog B. E., Konbkos K. A. «OcHOBBI oniepaiiuoHHbIX cuctem», M.:IHTepHeT-yHUBEPCUTET
nH(pOpMaLloHHBIX TexHoorui, 2005.

OﬁLeKTHO-OpI/IeHTI/IpOBaHHOQ NnporpaMMmupoBaHHueE.

1.

2.
3.

o o

OOBeKT = JaHHbIE +TMETO/AbI PadOThl ¢ HUMHU. AOCTpakLUs Kak CPeJCTBO MOJIEINPOBAHUS
PEaTbHOCTH MPH MTOMOIIN 00BEKTOB.

Wukancynsauusa. Moaudukanus 1 oNTHMU3aIUS IPOrpaMM MPH MTOMOIIM HHKATICYIIALIUY.
Hacnenosanme. IloBropHoe wucnonb3oBanue koja. llomumopdusm kak  cpeacTBo
o0ecredyeHus: pacIupsieMOCTH TPOTPaMM.

[Tonsitue cBoiicTB W coObITHil (properties and events) B OOBEKTHBIX TEXHOJOTHSX.
CoxpanseMocts 00BeKkTOB (persistence). Ilonstue wunTepdelica kak albTEpPHATHBHOIO
cpencTBa obecrneueHus noaumoppusma.

Juarpammsl knaccoB. [ToHATHE 00BbEKTHO-OPUEHTHPOBAHHOTO MPOEKTUPOBAHMUSL.

[I1a6s10HBI ¥ UX UCTIOJIB30BAHUE.

OO6pabotka BHemTaTHbIX cuTyauuid. [loHsTue uckmoueHus. Pa3BopaunBaHue cTeka MHpu
o0paboTke uckioueHus. O6paboTka UCKITIOYCHUH.



Jlutreparypa

byu I'. «OOBEKTHO-OPHUEHTUPOBAHHBI AaHAIU3 M IPOEKTHUPOBAHUE C IMPUMEpPaAMHU
npuinoxxenui Ha C++y, 2-e u3ganue, nep. ¢ anri., M.: U3garensctBo bunom, CII6.: HeBckmit
nuajekt, 1999 r.

Pomxepcon Jl. «OcaoBel COMy, miep. ¢ anri., M.: Pycckas penakius: Channel Trading Ltd,
1997 r.

CeTeBble TEXHOJIOTHU

1.
2.

3.

16.
17.

Konuenuus knuent-cepsep. [Ipumeps! ee npuMeHeHus.

[ToHsiTHE apXUTEKTYpHI PACIPEACIICHHBIX BBIUUCIUTEIbHBIX cUCcTeM. KOMIIbIOTEpHBIE CETH.
CemuypoBHEBast MOZI€Ib B3auMoeiicTBus OTKpBIThIX cucteM (OSI Seven — Layer Model).
CtpyKTypa, TOINOJOTUS M apPXUTEKTypa KOMIBIOTEPHBIX CEeTel. OTalloHHas MO/JEib
B3aUMOJICUCTBUSI  OTKPBITBIX cucteM. HHrepHeT-apxutekrypa. Apxurektypa JIBC.
MapmpyTtuzanus 1 yrpapieHUE TOTOKaMU B KOMITBIOTEPHBIX CETSIX.

IIpotokon IPv4. [Tonstue IP-anpeca, macku noaceru. [Iporokon IPv6.

Cucremuble BbI30BbI 115 ojepxku cetu B OC (socket, bind, listen, access, connect, read,
write, send, recv...).

[Tporoxonsl TCP u UDP.

Cepuanuzanusi/necepranuzanus.

Ocnogsl s3p1ka HTML. OcHOBHBIE TETH.

Cucrema TOMEHHBIX UMEH.

ITonstue narentaoctu cet, RTT.

. Y TaJIEHHBIN BBI30B POLIELYD.

[TpuHIMIIBL Opranu3anyy eKTpoHHoH moutel 1 World Wide Web.
[TpOTOKOJIBI IPUKIIAJHOTO YPOBHSL.

. ApXI/ITeKTypa «TOHKOI'0 KJIIMCHTa», €€ 10CTOMHCTBA U HCAOCTATKH.

Onpenenenue, CTpyKTypa U (pyHKIMOHUPOBAHHE MEKCETEBBIX 3KpaHOB. biokupytomue u
paspematomue C3. OT 4ero MOTyT U HE MOTYT 3alllUTUTh MEXceTeBble dkpanHbl? [lonsTue
«IEMUJIUTApU30BaHHOM 30HBI». HecaHKImoHnpoBaHHBIN 00MeH naHHBIMU. CriocoObI 00x01a
MEXKCETEBbIX IKpaHOB. 3akoHOAaTeNbCTBO Poccuiickoit denepannn B 001acT OJIOKHUPOBKU
CalTOB.

Artaku u coou. Touka oTkasa Bceil cuctemsl. [locTpoeHre 0TKa30yCTONYUBBIX CUCTEM.
Texnonorunu COM/DCOM u CORBA kak $3bIKOHE3aBHCUMOE CPEICTBO OpraHMU3aluu
B3aMMOJIEHCTBUS MEXKy MPUJIOKEHUSIMHU U TIOBTOPHOT'O UCIIOJIb30BaHUS KO/1a.

Jlureparypa
Pomxepcon J1. «OcuoBel COMy, iep. ¢ anri., M.: Pycckas penakmusi: Channel Trading Ltd,

1997 r.
Opdanu P., Xapku [l., OnBapac J. «OcHoBsl Corbay, niep. ¢ anria., M.: Manum, 1999 r.

KomnbroTepuas rpagpuka.

NN E

[Ipeacrasnenue nBera B OBM.
['padmueckue Gpopmarsl.

BekrtopHbie u pacTpoBbie (pOpMATHI.
[Ipoexnnn

Metoa MapIIHpyOIuUX KyOuKOB.
bricTpoe npeobpazoBanue Dypre.
CikaTue TaHHBIX C IOTEpEN KayecTBa.
['padmueckue nuTEepdeiic noab30BaTeNs



HcKycecTBeHHBIN HHTE/UIEKT

1.

2.
3.
4

Mammunnoe o0yuenue. [Tonstre oOydaromnieit 1 KOHTPOJILHON BEIOOPOK.
Heiipocern.

3 3aK0oHa POOOTOTEXHUKH.

Hcnonb3oBanue rpauyeckux yCKOpUTeNneil B MaIIMHHOM OOyUYeHHH.

MeToabl aHAIHU3A U pacinno3HaBaHUusl JaHHbIX

1.
2.
3.

3aj1aua pacro3HaBaHHUS.
3anaua Ki1accupUKaIIN.
[TonsiTHe OMMOOK MEPBOrO U BTOPOTO POJIA.

Teopus rpados.

BoOoo~NoOR~WNE

12.
13.
14.
15.
16.
17.
18.

0.

Bepmunst u pédpa

OpueHTHPOBaHHbBIE U HEOPUEHTUPOBAHHBIE I'padbl
Marpuua CMeXHOCTH.

Martpuna HTHUUAEHTHOCTH

Hepeso.

®opmyna Kanu (41ciao 0CTOBHBIX JepeBbEB B MOJHOM Tpade).
O06xo0x B rryOuHY.

0O06x01 B IUPUHY.

[Totok B rpade.

MapuipyTsl, Henu, QUKJIbI

DWepoB NyTh.

['aMUIIBTOHOB yTb.

Anroputm ®noiina

Aunroput™m JleHKCTphI

Anroput™m Kpyckana

Aunroput™m [{unuia.

JBynonbuble rpadsl. [Tapocoderanms.
[TnanapHocTh rpada.

Jlureparypa

T. Kopwmen, Y. Jlelizepcon, P. Pusect. «AnroputmMsl: noctpoenue u ananus». M.: MITHMO,
2000.

Ba3bl JaHHBIX

1.

2.

CVYB/. Jlornueckas u ¢pusndeckas cTpykrypa JaHHbIX. CpecTBa obecrieueHus! eIOCTHOCTH
JNaHHBIX. TpaH3akiuu.

Pensunonnas monens nanubix. Hopmanuzauus nansbsix. ER — nuarpammsl. A3eik SQL.
KnuenT-cepBepHble 1 TPEXYpPOBHEBBIE ApXUTEKTYPhI paboThI ¢ 0azaMu JaHHbIX. HasHaueHnue
IIPOMEKYTOUHOI'O CIIOS.

Xpanunuiia gaHHbIX. CpaBHeHUe ¢ onepanoHHbiMu BJl. Jlenopmanuzanusa. MHoromepHas
Mozenb AaHHbIX. OLAP. Butpunsl nannbix. VX ucnonbp30BaHUE B KAUECTBE TPOMEXYTOUHOTO
CJI0s B TPEXYPOBHEBON apXUTEKTYpE.

[Tonarue GezonacHocTy 6a3 NaHHBIX. YTpo3bl O6e3onacHoct BJI: obmue u crnenuduyuHbe.
WNuteprperamust acnektoB Oe3omacHoctu g BJ[: koH(UIEHIMATBbHOCTH, MEIOCTHOCTD,
JOCTYITHOCTB.

VYnopasnenue poctynoM K bBJI. OcHOBHBIE MOHATHS: CYOBEKTBI U OOBEKTHI, TPYIIIIbI
10JIb30BATENEH, MPUBUIIETUHN, POIM M NPEICTABICHUSA. BUIbI NpUBUIIETUN: CUCTEMHBIE U
oObekTHBIe. Micnonp30BaHue posiel U MpUBUIIETUN TTOJIb30BATENEH.



&

Hcnonb30BaHue TpaH3aKIMii U OJIOKUPOBOK JJIsI OOECTICUEHUS IIeNI0CT HOCTU JaHHBIX B B/I.
dukcanus ¥ OTKAT TPaH3aKIKUU. TUTIBI OJTOKUPOBOK.

CcbulouHasi 1ENOCTHOCTh. JleknapaTuBHass M MPOLEAYpHAs CCHUIOYHBIE IEIOCTHOCTH.
Buemnwnii ko4, CriocoObl moaAep:KaHusl CChIIIOYHOM IIEITOCTHOCTH.

SQL-unbeKImu.

Jlureparypa

Maptun Jx. «Opranuzanus 0a3 JaHHBIX B BBIYMCIUTEIBHBIX CUCTEMAX», II€p. ¢ aHIIL., M.:
Mup, 1978 r.

[IymakoB I1., ®@aponoB B., «Delphi 4. PykoBoactBo pa3paborumka 6a3 maHHBIX», M.:
Homumxk, 1999

Yunkyn C. «Microsoft SQL Server 6.5 B moamuaHuKe», nep. ¢ auri., CI16.: BHV-Cankr-
[TerepOypr, 1998 1.

I'peii I1. «Jloruka, anre6pa u 6a3bl JaHHBIX», TIep. ¢ aHri., M.: MamuHocTpoenue, 1989 r.
ApxunenkoB C. «Ananutndeckue cucreMbl Ha 6a3e Oracle Espress. OLAP IIpoektupoBanue,
co3zanue, conpoBoxaenue», M.: luamor-MUDU, 1999 r.

TexHonornueckuii uuka pazpadorku I1O.

1.
2.

N OA

10.
11.

WrepatuBHas (cniupanbHast) Mozens pazpadotku [10. [Tonstue penusa.

Amnanus u npoektupoBanue [10. CASE — cpenctBa u X UCHOJIb30BaHUE JIJIs1 aBTOMATH3ALUN
IIPOEKTUPOBAHMSI CJIOKHBIX CUCTEM.

VYinpasnenue u mianupoBaHue. [lonarue ynpasineHus puckoM. KOHTposb mpoekra mnpu
MOMOIIY BeX (KOHTPOJIBHBIX MM (DYHKIIMOHAIBHBIX TOYEK).

CucreMbl BeJileHUS BEpCUM — HA3HAUYEHUE U BO3MOYKHOCTH.

IIporpecc NpOMBIIIJIEHHOTO TECTUPOBAHUS (KOHTPOJIS Ka4eCTBa) U PErHMCTPALIUU OLUIMOOK.
ABromatu3anus cOOpku nporpamm. Ytunuta Make.

IloHsATHE TEXHUYECKOTO 3aJaHUSl.

[Mpunmuns! TectupoBanus. Kinaccudukanus nedexros. PazpaboTka, opueHTHpOBaHHAS Ha
tectol (Test-driven-development).

Cucrembl KOHTPOJIS BEPCUIA: CVS, svn, mercurial, git.

Cucremsl ynpaBiIeHUs KA4YECTBOM.

MeToapl CTPYKTYpHOTO NpPOEKTHpPOBaHMs. BuIbl METOMOB: CBEpXy-BHM3, CHU3Y-BBEPX,
uTepatuBHble. MoaynbHOCTh. lIpMHIMIBI pa3neneHus cucTeMBl Ha MOAYJIH. MeTpuku
Ka4yecTBa MOJYJIBHOM CTPYKTYpbl. MeTOJ NOCTENEHHOTO YTOYHEHUs, CTPYKTypHbIE
muarpammbl - (STD).  [lmarpammel notokoB jaHHbIX (DFD). Meron crpykTypHOTrO
nporpamMmupoBanus JIxekcona (JSP).

Jlureparypa

byd. T'. «OOBEKTHO-OPUEHTHUPOBAHHBIN aHAIU3 M TPOCKTUPOBAHHE C TPUMEPAMHU
npunoxkeHuit Ha C++», 2-e u3ganue, nep. ¢ anri., M.: U3parenscrBo bunom, CI16.: HeBckuii
nuaiekt, 1999 r.

Jlunmaee B. «CucremHoe MpPOEKTUPOBAHUE CIIOKHBIX MPOrPAMMHBIX CpPEICTB IS
uH(popManmoHHbIx cuctem», M.: CUHTET', 1999 r.

HNupopmanmnonHasi 0€301aCHOCTH

1.

2.

[TonsTre HeoTkazyemMocTu. MoJienb cucTeMbl o0ecrieueHus: HeoTkazyeMocT. Mudopmartus,
HeoOXoaumast 1t 00ecTiedeHsT HEOTKa3yeMOCTH.

Apxurektypa uHbopManMoHHOW Oe3omacHocTu. [locnencTBus peanu3aluud  yrpos
nH(popMannoHHo# 6e3omacHocTr. MIcToOuHUKH yrpo3 HHGHOPMAITMOHHOW 0€30MacHOCTH.



enn, 3amaum, cmocoObl W cpeAcTBa oOecrmedeHuss WHDOPMAIMOHHOW O€30MacHOCTH.

JloCTymHOCTS. KonduaenmmaibHOCTD. NnentudumupyemMocTs. [{esmocTHOCTS.
["apanTHpOBaHHOCTB.

4. TloHatme uenOCTHOCTH. Mogenb obOecnedyeHusi LEIOCTHOCTH. OCHOBHBIE CIIOCOObI
obecnieuenus 1enoctHocTd. Madopmarms, HeooxoauMmas it 00ecrieYeHns eI0CTHOCTH.

5. ®@opmanbHble Mozenu. OCHOBHBIE TEXHHYECKHE MOJENH obecriedeHus Oe30MacHOCTH
nH(pOpMaMOHHBIX cucTeM. [lomuTuka Oe3omacHOCTH W GOPMBI €¢ MPEACTABICHUS.
ATpuOyTHast MOJIEb.

6. Kpurepum u Kiaccel 3alIMIIEHHOCTH CPEACTB  BBIYUCIUTENBHONM TEXHUKH U
aBTOMAaTU3UPOBAHHBIX MH(MPOPMALIMOHHBIX CUCTEM.

7. Wpentuduxanus u ayTeHTU(UKAIUS B IporpaMmax. XpaHeHue o0pa3oB mapojeil. ATaku Ha
CHCTEMbI ayTeHTU()UKALMY 110 MapoiIro. MeToab! 3aluThl.

8. TlomstTHe KOMOBIOTEpHOTO BUpyca. JKU3HEHHBI LUK KOMIIBIOTEPHBIX BHPYCOB.
Pa3HOBUIHOCTH KOMITBIOTEPHBIX BUPYCOB: (paiijIOBbIE, 3arpy 304HbIE, MAKPOBUPYCHI.

9. OOHapyxeHHEe TMPOrpaMMHBIX 3aKIaJOK. JleMacKUpymomue TNPU3HAKKA HPOTPAMMHBIX
3aknanoK. [IpoTuBoaeiicTBUE MPOrpaMMHBIM 3aKJIaJKaM: MEKCETEBbIE HKPaHbI, CPEACTBA
OoOHapyKEHHs BTOPKECHUH, aHTUBHUPYCHBIEC CPEJCTBA, CHCTEMBI KOHTPOJISI LIEJIOCTHOCTH.

10. Araku THna «vackapaa» U ux Buabl. CriocoObl MapupoOBaHUs aTak TUIIA «MacKapamy.

11. IlonsTust aynura 0€30MaCHOCTH U OINOBELIEHUs] 00 omacHOCTH. Mojenb cucTeMbl ayauTa
6e3onacHocTd. CUTHaJIBI M CUCTEMa ONOBeLIeHUs 00 omacHocTH. CHcTeMbl OOHAPYKEHUS
BTOP>KECHUM.

Kpunrorpagus.

1. Kpunrorpadus u kpuntoananus. Kpunrorpapudeckrue NpoToKosbl 1 OCHOBHbIE TPeOOBaHUS
K HuM. Kimoun mmdposanus. Jlomymenus npu kpuntoaHaimse. KpunTocToOWKOCTh CUCTEMBI
3alUThl HH(OPMALIHH.

2. TloncranoBounsle mudpsl. MHOroandasutHas 3ameHa. [lepectanoBouHbIE UDPHI.

3. Creranorpadgus. Meroanka pa3paboTKM W CO3JaHHUS aBTOMAaTH3UPOBAHHOM CHUCTEMbI B
3alUIEHHOM UCIIOJIHECHUMU.

4. 3amumrta uwHboOpMALMKM  TraMMHpoOBaHHEM. MeToabl  MOJNydyeHHs  CIyYalHBIX U
MCEBAOCITYYalHbIX MTOCIEA0BATEIbHOCTEM.

5. T'eneparopsl nceBocayyailHbIX OCIEIO0BATEIBHOCTEN Ha OCHOBE JIMHEHHBIX M HEJIMHEHHBIX
PEerucTpoB CIBUTA.

6. IIpobnemsl pacpocTpaHeHus Kirouel. OJHOCTOPOHHHE (HYHKIIMH.

7. Kpunrocucrema RSA u e€ maremarnueckoe 000CHOBaHHE.

8. Kpunrocucrema {uddu-Xenamana.

9. KanoHHMueckoe pasoKeHHe HAaTypaIbHbIX YHCEIL.

10. CpaBnenus no monymto. Manas reopema @epma. @ynkuus Ditnepa. Kuraiickas reopema 06
OCTaTKax.

11. KBagpaTuuHble BBIYETHI U HEBBIYETHI, KBaIPAaTUUHBIN 3aKOH B3aUMHOCTH ["aycca.

12. TIpoTOKOIIBI pa3/IeieHUsI CEKPETOB.

13. IIpoTOKOIIBI C HYJIEBBIM pa3IJIAlIEHUEM.

14. Tlonstue u 1enp obecrneueHuss KpUNToKiIrodaMu. Mojenb o0ecriedeHus KPUINTOKII0YaMHU.
[ToHsiTHE KM3HEHHOTO IMKJIAa KPUNTOKIO4Ya. Mojaenu pachpeneiacHusl Kiroden. 3amumra
kpuntokimouet. Ceprudukanusi. Y0 CTOBEPSAIOLIUI IIEHTP U €70 OCHOBHBIE (PYHKIIUH.

15. TlonsTue kKoHpHUIEeHIMATHLHOCTH. OCHOBHBIE CLIOCOOBI 0OeceueHns1 KOH(PUICHIINATBHOCTH.

OYHKIUKM 3aKpbITUsT U packpbiThs uHbopmauuu. WuHdopmaums, HeobOXxoaumas ais
oOecrieyeHns: KOH(PHUICHIINATLHOCTH.

Auredpa JIOTMKH
1. Jlornueckue nepeMeHHBIE.



2.

OcHoBHBIE omepanuu anredOpsl JOTHUKKA (OTpULIAHWE, KOHBIOHKIHS, TU3BIOHKIIHS,

MCKITIOYAIOIIee UITH ).
3. Tabnuma HCTUHHOCTH.
4. ITomHOTa CUCTEMBI (DYHKITUH.

1.

Jlureparypa

Kypasnés 10. U., ®acpos 0. A., Penpko O.C. JluckperHbiii aHanu3. KomOunatopuka.
Anrebpa noruxu. Teopus rpados. M.: MOTH, 2012

Teopust popMajbHBIX A3BIKOB.

N

LNk wNE

[TousiTue sA3bIKA.

dopmMainbHas rpaMMaTHKA.
KonTekcTHO-cBOOO1HAS rpaMMaTHKa.
KoHTekcTHO-3aBUCHMAas TpaMMaTHKA.
Koneunble aBTOMATHI.

MarasuHHbIE aBTOMATHI.
CyddukcHblif MaccuBs.

CyddukcHbIi aBTOMAT.

Jlureparypa

Axo A., Yibman Jx. «Teopusi CHHTaKCHUYECKOTO aHAIN3a, TIEPEBOJIa M KOMITUIISIIUN Y, TIEP. C
anri., M.: Mup, 1978 1.

[Tpart T. «SI3bIkM IpOrpaMMUpPOBaHUSI», TIEP. ¢ aHrL., M.: Mup, 1979 r.

Cepebpsiko B. A., 'anoukun M. I1., I'onuap . P., @ypyrsa M. I'. «Teopus u peanuzanus
A3BIKOB ITporpaMMmupoBanusi», M.: M3 [Ipecc, 2006.

Knaccm])mcauuﬂ SI3BIKOB IIPpOrpaMMHupoOBaHus.

1.

2.
3.
4

1.

[IpouenypHblie A3bIKH.
Jlornueckue si3bIKH.
OyHKIHOHAIbHBIE SA3BIKH.
Azbiku pazmerku (XML, TeX).

Jlureparypa

Xabubynun U. . «Camoyuutens XMLy CIIb, BXB-IletepOypr, 2003.

BoluncauTeabHas MaTeMaTHKA

1.

Pemenue cucrem HenuHEHBIX ypaBHeHud. Meron Herotona. Teopema o KBaapaTu4HOMR
CKOPOCTH CXOAMMOCTH. MeToApl MPOCThIX WTEpAMK, aHadu3 CXOAUMOCTH. Merton
IIPOJIOJKEHHUS 10 ITapaMeTpy.

Uucnennoe auddepenunpoanue. OCHOBHBIE PA3HOCTHBIE ANIPOKCHMAIMU TEPBBIX U
BTOPBIX MPOU3BOAHBIX. OmMbOKa anmpoKcCuMaIuu, ommoka okpyrienus. OnTuMaibHbIN I1ar
YHCIIEHHOTO U epeHIpoBaHus.

Yucnennoe nnTerpupoBanus 3anaun Komm ansa cucrtem OJlY. Metog cetok, npocreinme
pa3HOCTHBIE cXeMbl (SIBHAs U HEsBHAs CXEeMbl Jiljiepa, cXxema ¢ LEHTPaJIbHON pa3HOCTHIO).
Peanuzanus pasHOCTHBIX cxeM. OmubKa anmpoKCuMaly, KpUTEPUU MaJlOCTH 11ara CETKH.
Metonpl tuna Pynre-KyTThl, OCHOBHasi KOHCTPYKLHMS, alroput™M peanuzauud. [ITpoGrema
CXOAUMOCTH MeToJa. Y cToiunBOCTh MeTOA0B PyHre-KyrTel. Teopemsl 0 cxogumocTu npu
pa3HbIX NPeIOKEHHUSIX 0 MaTpule fX(x).



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Kectkue cuctembl OLY (OKC OY). Uucnennsie MeTOAbI perieHusi. A — ycroluusbie, A(a)
— YCTOMYMBBIE METOJIb. ACUMITOTHYECKAS YCTOMYUBOCTb.

KpaeBbie 3amaun s cucteM OJ1Y. [TocraHoBka o01iei (MHOTOTOUEYHOM) KpaeBOi 3aaum.
JluneiiHble KpaeBble 3a7]aud, UX pelIeHus 3a7aud K (pyHIaMEeHTaIbHONW CHUCTEMbI PEIICHHUS.
Cenenus TMHEIHOM KpaeBoii 3a1aun k 3agayam Ko,

Henunelinpie kpaeBeie 3amaun  mia  cucrem OJY. Meron «ctpenbObl», METON
KBa3WJIMHeapu3auu (kak metox HproToHa B PyHKIIMOHAIBHOM IIPOCTPAHCTBE).

Jluneitnble KpaeBble 3a7aud ¢ OOJIBIIUM MapaMeTpoM. BerumciurenbHas HEyCTOHYMBOCTH
IIpOCTENIIEro cBeieHus K 3a1a4aM Komm. MeTox nporoHku. Y paBHEHHE Ul «IIPOrOHOYHBIX
kod¢punmenToB». CBefeHHs K yCTOWYUBBIM 3a1adam Komu.

ITporonka B pasHocTHOM 3anaue Llltypma — JInyBusuis. AJrOpuT™M pa3HOCTHON MPOTOHKH,
peKyppeHTHas popmyna.

MeTton ceTok AJi ypaBHEHHUs TeIIonpoBogHoCTU. IIpocTeiine pa3HOCTHBIE CXEMBI (sBHAs,
HesiBHAs ). ANMPOKCUMAIIHS YPaBHEHUM, HAYaJIBHBIX M KPaeBbIX YCIOBUN. Peann3anus sBHON
cxembl. Cuer 1o ciosM. Peanusanus HesIBHOW CXEMbI, YpaBHEHHS Ha BEPXHEM CIIOE, €ro
pELIEHUE METOIOM IIPOTOHKHU.

HenuHelinble ypaBHEHUS, X Pa3HOCTHAS alllIPOKCUMALUS U pPeau3anys COOTBETCTBYIOIINX
cxeM. CxeMbl ¢ HETMHEHMHOCTHIO Ha BEpXHEM cCloe, uX peanuzauus (Meron HproToHa u
IIPOTOHKH).

Y CTOMYMBOCTh PA3HOCTHBIX CXEM KaK HENpEephIBHAs 3aBUCHUMOCTb PELICHHUS] OT BXOAHOMU
uHpopMmanuu. CHeKTpaJbHBIA NPHU3HAK YCTOHYMBOCTU. TEXHHMKA BBIYUCICHHS CIEKTpa.
[IpakTrKa TpUMEHEHUs CIIEKTPATILHOIO MPU3HAKA YCTOMYMBOCTH. [IpuHIMI 3aMOp 0KEHHBIX
k03P PunrenToB. CrieKTpasibHasi YCTOHYMBOCTh M YCTOMYMBOCTH 10 HAYAJIBHBIM JIaHHBIM.
Y CTOMYUBOCTE KPAEBBIX YCIOBHM.

JIBymMepHOE ypaBHEHHUE TETIONPOBOIHOCTH. «SIBHAS M HesIBHAs» cxeMbl. [Ipodiema pemenus
YpaBHEHUH Ha BEpXHEM ciloe. MeToa mepeMeHHbIX HampasieHuil. Ero peanuzanus,
SKOHOMUYHOCTh MeToza. CrieKTpaibHasi yCTOHYMBOCTh. MeTo/1 IEpEMEHHBIX HallpaBICHUI B
TpexMepHbIX 3amayax. CxeMbl ¢ (aKkTOPU3OBAaHHBIM peryispuzaTopoM. CrekTpaibHas
YCTOMUYMBOCTB TAKMX CXeM. MeTos paclIeIUIeHHs], CXEMBI C HCKJIIFOYEHHBIM ITPOMEKYTOYHBIM
CJIOEM.

peuenns ypaBHeHuil Ilyaccona merogom cetok. PazHOCTHas ammpokcuUManus ypaBeHIHM
ITyaccona. Meron mpocThIX uTepanuid, omunoOka, HeBs3ka. CHeKTp pa3HOCTHOM 3aaauu
[Tyaccona, cobcTtBeHHble 3HaueHHMs] M (PyHKuMU. CHeKTpalbHBIA aHalu3 CXOJUMOCTHU
IOpOCThIX HTepanuil. Beibop onTuManibHOro uTeparroHHoro mnapamerpa. OneHka yucia
utepaunii. Meron YeObIIeBCKOro YCKOPEHHUs MPOCThIX UTepaluuii. AHaIN3 yCTOWYUBOCTH.
YcToliunBble NepeHyMepali NTEPALUOHHBIX IAPaMETPOB.

Meron mNepeMEHHBIX HAIlpaBICHUM peIIeHUs pasHOCTHOro ypasBHeHus Ilyaccona.
CriekTpaibHBIN aHaJIU3 CXOIUMOCTH. BBIOOp ONTHMaIbHOTO HTEPAIIMOHAIIBHOTO MapaMeTpa.
Onenka yucna urepanuii. MeTo1 nepeMeHHbIX HalpaBJIeHUH ¢ ceprel mapameTposB.
YucneHHsle METOABl PEIIEHHs 3alad MEXAaHUKM CIUIOIIHOW cpenbl. Mnes moctpoeHus
Pa3HOCTHBIX cxeM. KOHCcepBaTUBHBIE METO/IBI.

MeTobl morcka 3KCTPEMyMOB (YHKIIUHA.

IToctanoBKa HEKOppekTHBIX 3anad. lIpumepsl. KaduecTBeHHOE ommcaHue Mmoaxojga K HX
peuennto. Ponb anpuoproit unpopmanuu. [IpuMeps! — HHTErpanbHOE ypaBHEHHE 1-To pofa.
OO6paTHas 3a7a4a TeMIONPOBOIHOCTH.

OcHoBHas uzes peryasinuu. AnpuopHast nHGopmarus. Matemarnueckuit popmanusm. Ponb
BbIOOpa HOpMa B TOHATUHM HEKOPPEKTHOCTH. EcrecTBeHHble HOPMBI. MHOXECTBO
KOppekTHOCTH 1o TuxoHoBy. Teopema O HempepbIBHOCTH OOpaTHOrO OTOOpa)keHUs Ha
oOpa3e komnakra. KomMmakT kak mMareMaTH4ecKUi SKBHUBAJIEHT alpUOPHON HH(OpMaIuu.
Merop kBasupelieHus. Teopema 0 HePEPHIBHOCTU KBa3UPELICHUS.



4.

Jlutreparypa

B.C. Psa0enbkuii. BBenenue B BerancauTensHy0 MareMatuky. M.: @usmarnut, 2009r., 294c.
P.I1. ®enopenko. Beenenue B BeuucauTenbHyO Gu3nKy. Jlonaronpynueiid. M3naTenbckuid
oM Martemnekrt, 2000r., 503c.

H.baxBanos, H. XKunkos, I'. Kooenskos. Uncaennsie metoasl. M.-CI16: @usmatiout, 2000r.,
622c.

N.B. ITerpos, A.W. JIo6anoB. Jlekiuu o BeraucauTeIbHOW Matematuke. 2006r., 522c¢.

BoruncauTreanHasn reoMeTpus

1.

2.
3.
4

o

6
7.
8.
9.
1

0.

[Tonsitue Touku U BeKTOpa. COOTBETCTBYIOLINE CTPYKTYPHI JaHHbIX.

CxkansipHO€e MpOU3BEIEHUE BEKTOPOB.

BekropHoe npou3sBeeHue.

OpueHTupoBaHHasi IUIOWIAAb TpeyroibHUka. [lmomans MOPOM3BOJIBHOIO  MPOCTOTO
MHOT'OYT'OJIbHUKA.

[Ipenukar "mo yacoBoit cTpenke". TecT OTpe3KOB Ha NepecedeHue 0e3 BHIYUCICHHUS TOUKH
nepeceyeHusl.

PaccrosiHus OT TOUKH 10 OPSIMOM, OT TOYKU IO OTpE3Ka.

Haxoxnenue Touky nepecedeHus AByx npsmeix. HopmanbHOe ypaBHEHUE IPSIMOM.
[lepeceuenne OkpyXHOCTH U NpsAMOU. [lepeceuenne n1Byx OKpyKHOCTE.

Brimykias o6omouka (co cinoxaoctsio O (N log N))

Meroa ckaHUpYIOIIEH MPSIMOM.

IMapanienbHOe MPOrPpaMMHUPOBAHHE

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

PasnoBuHOCTH NapaiienbHbIX apxuTekTyp. SISD - MIMD

Pa3zHoBHIHOCTH MapajuienbHbIX apxUTeKTyp. O0Ias u pa3aensemMas namsTh
MPIl - onpeneneHne W OCHOBHBIE IPHUHLMIIBI, TIPyHnbl M KOMMYHHKaTOpPBI
(MPI_COMM_WORLD, MPI_Comm_rank(),...)

MPI_Init() u MPI_Finalize()

MPI_Send() u MPI_Recv()

broxupyromnue u Hebmokupyromnue nocbutku, MPI Isend() u MPI_Irecv()
brokupyronmii u HeGnokupyromuit npuém, MPI_Sendrecv() u MPI_Rsend()
MPI_Bcast()

MPI_Reduce()

MPI_Scatter() u MPI_Gather(), MPI_Barrier()

. CoptupoBku 1 ux pacnapamienusanue, all2all u all2one

CxeMbl B3aMMOJICHCTBUS MPOIIECCOB IIPU COPTUPOBKAX
Cxema B3auMOJICHCTBHS THIIA «THUIEPKYO» U €€ MpeuMyIecTBa

. PacnapamnenuBanue  arperaliludi = MacCHUBOB, MHTEIpPUpPOBaHME C  (PUKCUPOBAHHOU

TUCKpEeTH3aINe

3akoH AMJana (IpUMeHEHUe U OTPaHuYEeHHUS)

3axon ['ycraBcona-bapcuca (mpumeHeHne u orpaHUYEHU)
CoptupoBka betuepa. Cxema pacripesiesieHHsi pecypcoB
Jexommo3unus o aanueiM, MP1_Status_ignore
Tomomoruu, MPI_Cart_create() u MP1_Cart_coords()
Tononoruu, MP1_Cart_sub(), MP1_Cart_rank()
Tononoruu, MPI_Cart_Cart_get(), MPI_Cartdim_get()
MPI_Cart_shift() u BekTopHBI€ OnIEepauu

JIeKOMIO3UIIMY HEPAaBHOMEPHBIX CETOK

Oyukun oxunanus: MPI Wait(), MPL_ Test(), ucons3oBanue MPI_Status()
['padmyeckue yckopuremnu.

Texnonorus CUDA



27. S3p1ik OpenCL.
28. Ilporpammupyembie jorudeckue nHTerpasibHbie cxembl (FPGA).

Jlureparypa

1. Anpapees C.C., Ioap C.A., Jlantuc A. O., [Inotkuna E. A. Hekotopsie mpoGiemMbl pean3aiuu
Beruncnennii Ha FPGA- yckopurensax // Hayunsiii cepBuc B cetu Mutepret: Tpyasl X VIII
Bcepoccuiickoit Hayunoi konpepenimu (19-24 cenrsops 2016 r., . HoBopoccwuiick). — M.
WIIM um. M. B. Kennpima, 2016. — C. 9-13. — URL.: http://keldysh.ru/abrau/2016/32.pdf



