IMPOI'PAMMA BCTYIIUTEJIBHOI'O UCIIBITAHUSA 110 THO®OPMATHUKE
JJIAA HOCTYHAIOIIUX B MATUCTPATYPY

1. Anropurmsl
1.1. TlousaTue anropurma.
1.2.  TloHsATHE MPOCTPAHCTBEHHOW CI0XKHOCTHU aJITOPUTMA.
1.3. TlousATHE BPEMEHHOM CI0KHOCTH aJITOPUTMA.
14, Mamwuna Trropunra.
1.5. Mamuna I[locra.
1.6. HopwmanbHbie anroputMbel Mapkosa.
1.7. IIpobnema octaHOBa.
1.8.  Anroput™mbl COPTHPOBKH.
1.9. Kagueriii anroputm.
1.10. buHapHBIN TOUCK.
1.11. [dunamuyeckoe mporpammupoBaHue (2, 3-MepHOe)
1.12. Jlunamudeckoe mIporpaMMHUpPOBaHUE Ha MOJOTPE3KaX.
1.13. JIlunamMuyeckoe mporpaMMHUpOBaHUE MO MPOPUIIIO.
1.14. JuckpeTHas W HENPEPHIBHAS 3a7a4a O PIOK3aKe.
1.15. 3amaua o HammeHsbIeMm obmiem npenke (Least Common Ancestor, LCA).
1.16. Kiaccel cinoxuoctr anroputmoB (P, NP).
1.17. Tlpedwukc-pyHKuus.
1.18. Z-¢pynxums. Anroputm Knyra-Moppuca-Ilparra.
1.19. Auropurm Axo-Kopacuk.
1.20. Pacmupennsiii anroput™ EBximza.
1.21. Pemero Dpatocdena.
1.22. AnroputMmbl c:xaTtus HHGoOpManuu 0e3 moTepb.
2. CTpyKTyphl JaHHBIX
2.1. Crek
2.2.  Ouepens
2.3.  Ouepens C MPHOPUTETAMHU
24. Jlexu
2.5. OmIHOCBA3HBIE CIIUCKH.
2.6.  JIByCBSI3HBIE CIIMCKH.
2.7. Kyua.
2.8. bunapnoe nepeso.
2.9.  JlekapToBO JI€pEBO.
2.10. Xom-Tabauipl.
2.11. JlBomunbrii koHTeiiHep (Range Minimum Query, RMQ), ommcanue u mpuMepsl
IPUMEHEHUSI.
2.12. CyddukcHblit MaccuB.
2.13. CydduxcHslit aBTOMAT.
2.14. JlepeBO OTPE3KOB.
2.15. JlepeBo deHBUKA.
2.16. KpacHo-uépHoe aepeso.
3. SI3wIk mporpammupoBanus C++
3.1.  TIlpemporeccop.



3.2. BerBnenus
3.3.  [uxias
34. Oynkuuu
3.5,  MaccuBsl
3.6. Apudmernxa ykazarenei
3.7.  Pexypcus.
3.8.  CTpyKTypBHI.
3.9. OOwemuuenus (union).
3.10. Crangaptaas oubnmoreka C.
3.11. bubmumoteka STL.
3.12. Boost.
4. SI3bIk mporpamMMmupoBanus Java
4.1. BupryanbHas MamuHa Java.
4.2.  YnpalIeHHE MMaMSITHIO.
4.3. llepenauya mpUMHUTHBHBIX TUIIOB B ()YHKIUH.
4.4. Tllepenava CChUIOYHBIX THUIOB B (DYHKIIUU.
4.5. IIpobiema nu3MEHEHUs CCHUIKU BHYTPHU MOIIPOrPAMMBL.
4.6. CraTuvecKkne HHULUATH3ATOPHI.
4.7.  YnmaneHuWe HEHUCIIOJIB3yeMbIX 00BEKTOB U MeTo/ finalize.
4.8. IIpobimema necTpyKTOpPOB IUISI CII0XKHO YCTPOCHHBIX OOBEKTOB.
4.9. CoOopka mycopa
5. Apxurektypa O9BM
5.1.  Apxurexrypa O9BM (I'apBapackas, don HelimanoBckas)
5.2. Ha6op xomanng npoueccopa (CISC, RISC, VLIW)
5.3.  Kbm u yckopeHue paboThl C €ro UCIOIb30BaHUEM.
5.4. CornamieHus o BbI30BE.
5.5. IlpencraBnenue 1enbix yucen. JJonoIHUTENbHBIN KO,
5.6. TlpencrapiieHue 9nce ¢ MIABAOIICH TOYKOM.
5.7.  S3pIk accemOnepa.
5.8.  PeBepc-MHXUHUPUHT.
5.9. CpexctBa oTnaaku u uHCTpyMeHTUpoBaHus (valgrind, AddressSanitizer, strace, gdb)
5.10. Cratudeckue U AMHAMUYECKHE OMOIHMOTEKH.
6. OmnepalOHHbBIE CUCTEMBI
6.1. Krnaccuduxamus oneparoOHHBIX CHCTEM.
6.2.  OmnepalmoHHBIE CHCTEMBI PEATBHOTO BPEMCHH.
6.3. IlonsaTume mporecca, BUABI IPOIECCOB.
6.4. @aiinsl. CTpykTypa (ailIoBON CHCTEMBI.
6.5. VmpaBieHue mNaMATHIO: OJWHOYHOE paclpe/eliecHue, CTPaHUYHOE, CETMEHTHOE,
CErMEHTHO-CTPAaHUYHOE, CBOTIHHT.
6.6. BzaumopeiictBue mporuecco, IPC: maiimbl, CUTHAIBI, OYepeIu COOOIIEHUH, COKETHI,
cemadopsl, pa3aenseMast maMsTh.
6.7. Ilomp3oBaTenu U IPyIIIHL.
6.8. MannmaTHOe yrnpaBJieHHE JOCTYIIOM.
6.9. Buasl BUpTYyanu3amnum.
7.  OOBEKTHO-OPUEHTHPOBAHHOE MPOTPAMMHUPOBAHUE.
7.1. Ilouarue oOBbeKTa U Ki1acca OOBEKTOB.



7.2.  WHKancynsmus
7.3. HacnenoBanue
7.4.  Tlomumopdusm
7.5.  Koncrpykrop
7.6.  Hectpykrop
7.7. labmonsl
7.8.  HckmrouyeHus u ux oopaboTka.
8. BrpruuciuTenpHas MaTeMaTHKa
8.1.  IlorpemHocTh BEIYUCICHUS.
8.2.  VM3MeHeHME NOTPEIIHOCTH NPU apU(PMETUYECKHIX ONEPaIUX.
8.3. Meroapl yMEHBIICHHS MMOTPEITHOCTH MPU BBIUYUCICHUSX.
8.4. Merox HeroToHa.
8.5. TlonsaTue o pacuéTHOI ceTKe.
8.6.  TepHapHBIii MOUCK.
8.7.  Meroa l'aycca.
8.8.  JluneliHoe mporpaMMHpPOBaHHE.
8.9.  bricTpoe Bo3BeICHNE B CTCIICHD.
8.10. JlnmHHas u MOAyJsipHast apuQMeTHKA.
8.11. beicTpoe yMHOXEHHE TTOJTMHOMOB.
8.12. Pa3pekeHHOE MpeACcTaBlIeHUEe MaTPHUIl. BBICTpoe YMHOKEHHE MaTPHIL.
8.13. Merox Tparmemnuii.
8.14. TloHATHE BBIUMCIUTEIHLHOTO SKCIIEPUMEHTA.
9. [IlapamnenbHOE TPOrPaMMHUPOBAHUE
9.1. CynepckanspHas apXUTEKTypa
9.2.  Apxurektypst SISD, SIMD, MIMD.
9.3. Ilepenava coobmenuii (mpi)
9.4. Pabora c obmeit mamsaThio (openMP)
9.5. PacmapamnenuBanue Ha rpadpudeckux yckopurensx (CUDA, OpenMP)
9.6. Tlousarue B3anmHuo# O10kupoBkH (deadlock).
10. Cetnm
10.1. Mogens ISO/OSI
10.2. IIpotokon IPv4. ITonstue IP-anpeca, macku noaceru. [Iporoko:n IPV6.
10.3. Cucremnsie BbI30BbI i moaaepskku cetr B OC (socket, bind, listen, access, connect,
read, write, send, recv...).
10.4. TlIporokomsr TCP u UDP.
10.5. Cepuanu3zanus / receprann3anusi.
10.6. OcHogsl s3pika HTML. OcHOBHEIE TeTH.
10.7. Cwucrtema TOMEHHBIX UMEH.
10.8. TIlomsarue marentHoctH cetu, RTT.
10.9. VY nan€HHbII BBI30B MPOLIEAYD.
11. KommnbrotepHas rpaduka
11.1. TIlpexacraienue 1era B OBM.
11.2. T'paduueckue GopmaTsl.
11.3. BekTopHBIC U pacTPOBBIE (GOPMATHI.
11.4. Tlpoexiun
11.5. Meroxa MapmupyoImx KyOHUKOB.



11.6.
11.7.

bricTpoe nmpeobpazoBanune Dypne.
Cikarue TaHHBIX C MOTEpel KauecTBa.

12. VcKycCTBEHHBIN HHTEIIEKT

12.1. MammunHoe oOyuenue. [ToHsTHe 00yJarone U KOHTPOIBHON BHIOOPOK.

12.2.
12.3.

Heiipocern.
3 3aKkoHa pOOOTOTEXHUKH.

13. MeTOI[BI aHalIn3a U paClIO3HABAHUWA JaHHBIX

13.1.
13.2.
13.3.

3amaua pacrno3HaBaHUs.
3amaua kimaccuduKamum.
[TonsiTre OMIMOOK TIEPBOTO ¥ BTOPOTO POJIA.

14. Teopwus rpados.

14.1.
14.2.
14.3.
14.4.
14.5.
14.6.
14.7.
14.8.
14.9.
14.10.
14.11.
14.12.
14.13.
14.14.
14.15.
14.16.
14.17.
14.18.

BepuumHbl

Pébpa

Martpuna cCMeXHOCTH.

Martpuna THUUAEHTHOCTH

Jepego.

®opmyna Kanu (4uciao 0CTOBHBIX JEPEBbEB B MOITHOM Tpade).
O06xo0x B rryOuHY.

O06xo0x B LIUPUHY.

[Totok B rpade.

MapuipyTsl, 1I€TH, AKITBI

OUIEpoB MyTb.

['aMUIIBTOHOB yTb.

Aunroputm ®noiina

Aunroput™m JIeHKCTphI

Anroput™m Kpyckana

Anroput™m JluHuna.

JBynonbHble rpadsl. [lapocoueranus.
[TnanapaocTh rpada.

15. ba3nl JaHHBIX

15.1.
15.2.
15.3.
15.4.
15.5.
15.6.
15.7.
15.8.
15.9.

Knaccugukarus B/l no Mmonenu naHHbIX.

PensuuonHnas teopus.

ATpuOyTHI, KOPTEKHU, TOMEHBI, OTHOLIEHHUS.

[TepBruHbIE ¥ BHELIHHUE KIIIOYU.

Hopmanbabie popMbI.

PenaunonHbIe onepanun.

Arperatbl, TpyIIIMPOBKH, aHATUTHYECKHUE (DYHKIUU.
®usnueckoe yctpoilctBo b/l. CTpaHuUIbl TaHHBIX.

Ochossl s3b1ka SQL. 3anpocst SELECT, INSERT, UPDATE.

16. PazpaGotka I10 u ynpaBnenue npoekraMmu

16.1.
16.2.
16.3.

16.4.
16.5.

ABTromatu3zanus cOopku nporpamm. Ytunuta Make.
[ToHsiTHE TEXHUUYECKOTO 3aJaHMUSL.

ITpuHIMIIBL TECTUPOBAHUA. Knaccudukanus e eKToB.

opuenTupoBanHas Ha TecThl (Test-driven-development).
CucreMbl KOHTPOJIS BEpCUIA: cvs, svn, mercurial, git.
Cucrembl yIpaBiIeHHS Ka9eCTBOM.

PazpaboTka,



17.

18.

19.

20.

21.

16.6.

MeToapl CTPYKTYpHOTO NPOEKTUPOBaHUA. Buasl METONOB: CBEpXy-BHM3, CHHU3Y-
BBEpX, UTepaTuBHbIE. MoaynpHOCTD. [IpuHIMNBI pa3fesneHns CUCTEMBl HA MOAYIIH.
Metpuku KadecTBa MOJYJIBHOW CTPYKTYpbl. MeToa IIOCTEIIEHHOIO YTOYHEHMS,
cTpykTypHble auarpamMmbl (STD). Jlumarpammbl notokoB nanHbix (DFD). Meron
CTPYKTypHOro nporpammupoBanus J[>xexcona (JSP).

Nudopmannonnas 6€301MacHOCTb.

17.1.
17.2.
17.3.
17.4.
17.5.
17.6.

17.7.
17.8.
17.9.
17.10.
17.11.

[TousiTus ys3BuMocTH U 3KciuionTa. "Yépubie" u "benbie" xakepsl.
3aKOHOAATENHCTBO B 00J1aCTH HHPOPMAIIMOHHOM 0€3011aCHOCTH.
CummerpuuHas Kpunrtorpadus.

AcummerpuyHas Kpunrtorpagusi.

Kpurepruu npoctoTsl. CBs3b IPOCTHIX YHCEN U KpUNTOrpadu.
I'enepanuss  cayuaiiHplx uucen. CiydaiiHble M I[ICEBIOCIIyYalHbIE  4HCITIA.
Bocnpon3zBoaumocTs.

[Tepenonuenne Oydepa.

[lepenonnenue cTexa.

BrimonHeHne npou3BOILHOTO KOJIa HAa CTOPOHE CepBepa.
SQL-uHBEKIHUN.

ATaku Ha OECITPOBOJIHBIE CETH.

Anrebpa JIOTUKH

18.1.
18.2.

18.3.
18.4.

Jlornueckue nepeMeHHBbIE.

OcHOBHBIE oOmepanuu anreOpbl JOTHKUA (OTpHUIIAHUE, KOHBIOHKIUSA, JU3IBIOHKIUS,
HCKITIOYAIOIIICe UITH ).

Tabnnia HCTUHHOCTH.

[TonHOTa cucTeMbl QYHKIUH.

Teopust popmMalIbHBIX A3BIKOB.

19.1.
19.2.
19.3.
19.4.
19.5.
19.6.

IlonsTue sA3bIKA.

dopmanbHas rpaMMaTHKA.
KonTtekcTHO-cBOOOAHAS TpaMMaTHKa.
KonTekcTHO-3aBHCMMAas rpaMMaTHKa.
Koneunslie aBTOMATHI.

Mara3uHHbIC aBTOMATHI.

BrruncaurenbHas reoMeTpus

20.1.
20.2.
20.3.
20.4.

20.5.

20.6.
20.7.
20.8.
20.9.
20.10.

ITonsiTre Touku 1 BeKTOpa. COOTBETCTBYIOUINE CTPYKTYPHI JAHHBIX.

CkansipHO€E MPOU3BENECHNUE BEKTOPOB.

BekropHoe npousBeneHue.

OpueHTHpOoBaHHAs IUIOIIAAL TPEyrojbHUKa. [lmomaabs MpPOU3BOIBHOTO MPOCTOTO
MHOTOYTOJIbHUKA.

[Ipenukar "mo gacoBoit crpenke". Tect oTpe3koB Ha mepecedeHue 0e3 BHIYUCICHUS
TOUYKH I1EPECEUECHUS.

PaccrostHust OT TOUKHM 10 IPSAMOM, OT TOYKH 10 OTPE3KA.

Haxoxnenue Touku nepeceueHus AByx npsiMbix. HopmanbHoe ypaBHEHUE NpAMON.
ITepeceuenne okpyxxHocTH U psiMol. [lepeceuenne AByX OKpYKHOCTEH.

Brimyknast o6onouka (co cinoxuocthio O (N log N))

Merto/ ckaHUpYIOLIEH MPSIMOIA.

Knaccudukanus s36IK0B TPOrpaMMUPOBAHHUS.

21.1.

IIpouenypHsle S3BIKH.



21.2. Jloruueckue SI3bIKU.
21.3. OyHKUMOHAIbHBIC S3bIKH.
21.4. S3piku pazmetku (XML, TeX).



