Bonpochbl K 3a4ety (M®TU) n sk3ameny (BLL3) [BecHa 2025]

1. TlpomexyTouHble NpeAcTaBneHnst NporpaMMbl BEPXHErO, CPEAHErO U
HWXXHero ypoBHei. OnmcaHme NpoMeXyTO4YHOro NpeacTaBreHns cpegHero
YPOBHS. [eHepaunsi NPOMEXYTOYHOro NpeAcTaBneHnst CPeaHEero ypoBHSI.

2. basoBble 65n10kKn 1 rpac NOTOKa ynpasrieHusi. ANropuTM NOCTPOEHNS rpadpa
NoTOKa ynpaBrieHUs.

3. JlokanbHasa onTumusauuns. OpMeHTUPOBaHHbLIN aLUMKNUYECKNn rpad v
anroputm ero nocTpoeHus. OnTummsnpytrome npeobpasoBaHus,
BbIMOJSIHAEMbIE€ BO BPEMS NTOKaribHON ONTUMMU3aLUN.

4. BoccraHoBneHne 6a3oBoro 6510ka no ero opueHTUpoBaHHOMY
aumknuyeckomy rpady.

5. Hymepauus BepwuvH rpaca notoka ynpasneHuns. Kak oHa BbINOSIHAETCA
(anropuTMm) 1 oNSa Yero oHa HyXHa.

6. lNoTok gaHHbIX. TOYKM NporpamMmmbl, COCTOSIHUA NporpamMmebl, nepegaTtovyHas
dyHKUMa (onpeaeneHue). NepepaTodHasa pyHKums 6a3oBoro 6roka.

7. Hocturatowme onpegenenus. lNepegatodHas pyHKUMSa ona aHannaa
AocTurarowmx onpegeneHnn n ee ceomctea. [ns Yero Hy>XHO BblYUCAATb
aocTturalowme onpeaeneHms.

8. Cucrema ypaBHEHUN OANA BbIYUCIIEHUS AOCTUralOWMX onpeaeneHnn n
NTEPaLMOHHbBIN anropnTM ee peleHus. Npumep NpUMeHeHUs anropmuTma.

9. JKuBble nepemMeHHble. [lepegatodHas yHKUUS OS5 aHanmMsa XXmBbIX
NepeMeHHbIX U ee CBOMCTBaA.

10. Cuctema ypaBHEHUN ONHA BbIYUCIIEHUS XKUBbIX MEPEMEHHbIX U
NTEPALMOHHbBIN anropnuTMm ee pelleHus. lNpumep npuMeHeHna anroputma.

11. MHoxecTBa /Input n Output 6a3o0Boro 6y10ka 1 NX BbIYUCHEHNE.

12. [OCTynHble BblipaXXeHUsS U UCKNOYEHNE N3ObITOYHbIX BbIYUCIIEHUNA.
MepenaToyHas PyHKUMA 09 aHann3a AOCTYMNHbIX BbIPpaXeHUW 1 ee CBOUCTBA.

13. Cucrtema ypaBHEHUN OS5 BbIYUCIIEHUSA OOCTYMHbIX BbIPaXXeHUN U
NTepaLnoHHbIN anropuTM ee pelleHus. Npnumep npumeHeHns anroputmMa.

14. OnpepgeneHve nonypeLweTky ¢ onepaumen «cbopy. MNonypeleTovHoe
OTHOLLEHNE YacTUYHOro nopsigka (<) u ero cBomcTBa.

15. BepxHuin aneMeHT nonypeLueTkn n ero ceoncTea. Hanbonbluas HUXKHANA
rpaHuua OByX 9NEMEHTOB MOSypeLLETKN 1 ee cBoMUCTBa. dunarpamma
nonypeLUleTKu.



16. CTpyKkTypa notoka gaHHbIX. [TpyMepbl CTPYKTYp NOTOKa JaHHbIX.

17. 3aMKHYTOCTb CEMENCTB NepeaToyHbIX (PYHKLUUIW, UCNOMNb3yeMbIX MNpU
aHanuse JoCTUraroLWmnx onpeaesieHnn, XnBbiX NepeMeHHbIX Y JOCTYMNHbIX
BbIpa)XeHUN.

18. MOHOTOHHbIE CTPYKTYpPbl aHann3a NoToka JaHHbIX. [1Ba onpeaeneHus
MOHOTOHHOCTU U UX 3KBUBANEHTHOCTb.

19. OAnctpmbyTrBHbIE CTPYKTYPbl aHanu3a noTtoka AaHHbIX.

20. [JokasaTenbCTBO AUCTPUBYTUBHOCTU CTPYKTYPbI JOCTUTAIOLLMNX
ornpenenieHunn.

21. [JokasaTtenbCTBO ANCTPUOYTMBHOCTUN CTPYKTYP XUBbIX NEPEMEHHbIX U
AOCTYIMHbIX BblpaXXeHWM.

22. O606LEHHbIN NTEpaTUBHbIA anropuTM aHanuMsa NoToKa AaHHbIX.

23. CxoanmocTb 0600LLEHHOIO NTEPATUBHOMO anropMTmMa aHanmsa notoka
AaHHbIX K pELUEHNI0 CUCTEMbI YPaBHEHUW NOTOKA JAHHbIX.

24. MakcumanbHas oMKcupoBaHHaA ToYKa CUCTEMbl YpaBHEHUN
(onpeneneHne). [lokazaTenbCTBO CXOAUMOCTU peELLUEHNA CUCTEMbI YPaBHEHUI
A1 MOHOTOHHOW CTPYKTYpPbl MOTOKA AaHHbIX K €€ MakCMMarsibHOM
PMKCUPOBaAHHOWN TOYKE.

25. VgearnbHoe pelleHne CUCTEMbI YpaBHEHUN ONA MOHOTOHHOW CTPYKTYpPbI
NOTOKa JaHHbIX U €ro OTHOLLIEHNE K MaKCMManbHON (OUKCUPOBAHHOW TOYKE.

26. CBowncTBa peLlleHn ypaBHEHUN NMOTOKA AaHHbIX 419 MOHOTOHHbIX U
ANCTPUBYTUBHbBIX CTPYKTYP.

27. PelweHne cOOpoM No BCeEM NYTSM CUCTEMbI YPaBHEHUI AS11 MOHOTOHHOM
CTPYKTYpbl MNOTOKA JaHHbIX U €ro OTHOLLEHWE K MaKCUManbHOW (PKCMpoBaHHOM
TOUKe.

28. PelueHne cOopom No BCem NyTsIM CUCTEMbI YPaBHEHUI AN
ANCTPUBYTMBHOM CTPYKTYPbI MOTOKA AAHHbIX U €r0 OTHOLLEHWE K MaKCUMarnbHON
PMKCUPOBaAHHOWN TOYKE.

29. KoHcepBaTUBHOCTb peLleHNa CUCTEMbI YPaBHEHUIN NOTOKA AaHHbIX C
MOMOLLbIO UTEPATUBHOIO anropmMtTMa Ans MOHOTOHHbLIX U ANCTPUOYTUBHbLIX

CTPYKTYP.
30. OomwuHaTtopbl. OnpeneneHne n anropuTMm BbluucrieHuns. NoctpoeHne
AepeBa JOMUHATOPOB.

31. MNoctoomuHaTopbl. OnpegeneHue n anropuTM BoluncneHus. NoctpoeHne
Aepesa NoCTAOMUHATOPOB.



32. CBonctBa OTHOLUIEHUSA JOMUHUPOBAaHUA.

33. ['paHunua gomuHupoBaHus. OnpegenexHune, cesonucTsa. [locTpoeHune rpaHuy,
AOMUHMpoBaHuA (anroputm). ObpaTtHas rpaHiua JOMUHMPOBAHMS.

34. 3aBucumocTb no ynpaeneHuto. Onpegenenune. CeAsb ¢ obpaTHOM
rpaHuLen JOMUHUPOBaAHNA. OKBUBAIIEHTHOCTb MO YNpaBSieHUIo.

35. lNpocTble oNnTUMM3aLmMK: CBOpaYMBaHNEe KOHCTAHT, anrebpanyeckne
YMNPOLLEHMS U NeperpynnmMpoBKa, pacnpoCTpaHeHNe KOMUIA.

36. Knaccudumkauus pebep rpada notoka ynpaeneHud. Onpegenexme
obpaTHoro pebpa. OnpegeneHne ecTeCTBEHHOrO Lnka. ANroputMm NoCTPoOEeHUS
€CTECTBEHHOro Uukna no obpatHomy pebpy.

37. BblgaBreHue koga, MHBapUaHTHOrO OTHOCUTENBHO LUKNa.
38. AnropuTtm nepemMeLleHnst koga, UHBapUaHTHOrO OTHOCUTENBHO LMKNa.

39. YTto Takoe BecnonesHbin koa. Anroputm Mark & Sweep ynaneHus
6ecnones3Horo Kkoaa.

40. Anroput™ Mark & Sweep yganeHusi He4OCTUXMMOro Koaa.

41. OnTUMM3auMa NOTOKA ynpaBreHus.

42. dopma cTaTMyeckoro eanHCTBEHHOro rnpuceamBanuns (SSA-gpopma).
Onpepenexve, ceonctea. OnpeaeneHve Q-yHKUMK.

43. BbasoBbl anropuTM NOCTPOEHUA MakcumansHon SSA-opMbl.

44. Anropnt™M NOCTPOEHUSI YaCcTUYHO ycedeHHon SSA-dopmbl. NocTaHoBKa
3agaun.

45. AnropuntM NOCTPOEHUS YaCTUYHO ycevyeHHou SSA-copmbl. PasmelleHne
(O-pyHKUMN.

46. AnropuT™M NOCTPOEHUS YAaCTUYHO ycedeHHON SSA-(popMmbl.
[MepenmeHoOBaHME NepeMeHHbIX.

47. BoccrtaHoBrneHne koga n3 SSA-gpopmbl. 3aMeHa O-pyHKUMI rpynnamMm
MHCTPYKLUUI KONUPOBaHUS. VICKNtoYeHne Kputudeckmx pebep.

48. MobanbHOEe pacnpocTpaHeHne KOHCTaHT. [NepeaaToyHbie hyHKUNK
CTPYKTYPbl pacnpoCTpaHeHnst KOHCTaHT. MOHOTOHHOCTb CTPYKTYpblI
pacnpocTpaHeHns KOHCTaHT. HeancTpnbyTMBHOCTL CTPYKTYPbI
pacnpocTpaHeHMs1 KOHCTaHT.

49. Anroputm rnobanbHOro pacrnpocTpaHeHUst KOHCTaHT.



50. CTpyKTypHbIM aHanu3 rpada notoka ynpasneHus. [locTpoeHne nepapxmm
obnacten. [lepeBo ynpaBneHusi. Hecsogumeble rpadbl NOTOKa yrnpaBreHus:.

51. Cxema aHanu3a noToka gaHHbIX Ha ocHoBe obnacTen. [ocTpoeHue
nepenaToyHbiX yHKunM obnacten. Onepaunn Komnosmuumn, cbopa u
3aMblkaHus, 1 NX CBOMCTBA. ANroOpuUTM aHanusa Ha ocHoBe obnacTten.

52. Kak peanusyeTcsi BbI30B NpoLeaypbl M KakoBbl HaknagHble pacxodbl Ha
BbI30B.

53. OTkpbITas BCTaBka npoueaypbl B MECTO €€ Bbl3oBa. Kak oHa BbINOMNHSAETCA.
Mpenmyuwectsa n HegocTaTku. Kakme BbI3OBbI CrieayeT 3aMeHATb OTKPbITOM
BCcTaBkoW. Korga crneayeT BbINOMHATb OTKPbITYHO BCTaBKY.

54. MpodunmposanHue. [1ea meTtoaa: MHCTPYMEHTUPOBAHNE U CEMMNITMPOBAHME.
BaBewweHHbIN rpad BbI30BOB. BLibop BbI3oBa ANst 3aMEHDI.



