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2026-c1 il doktoranturaya goabul suallar1 (informatika)

Coxprosessorlu hesablama sistemlorinin asas arxitekturalari

. Algoritmin miirakkebliyinin analizi vo giris verilonlorinin siniflori. Alqoritmin

miirakkobliyinin analizinds asimptotik yanasma

Verilonlorin axtarisi vo nizamlanmasi tisullari

Acg0z alqoritmloarlo pargala vo hokmranliq et alqoritmlori arasinda oxsar va forqli
cohotlor

Hes funksiyalarin ndvleri vo tatbiqi

Programlagdirmada verilonlorin abstrakt strukturlar1 hagqinda

Olagoli siyahilarda yeni elementlorin taskili vo onlar {izerinds aparilan asas amallorin
tosviri.

Qraflarda on qisa marsrutun tapilmasi ligiin Deykstra alqoritmi

Bulud resurslarinin idaraetma texnologiyalari

Bulud hesablamalarinin ononavi server infrastrukturundan forqi

Bulud xidmatlorinin modellori (IaaS, PaaS, SaaS), Bulud miihitindos a¢1q agarla
tohliikasizliyin tomin olunmasi

. Verilonlorin sifrolomao tisullar1 vo onlarin is prinsipi
13.
14.
. FireWall ekranlarin névlari vo onun isloma prinsipi
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
. Kriptoanalitik hiicumlar vo onlarin toyini

Simmetrik vo asimmetrik sifrolomanin is prinsipi
Roagomsal imza vo onun verilonlori goruma mexanizmi

Sobokads hiicumlarinin toyini tisullar

Cox faktorlu autentifikasiya vo onun is prinsipi

Verilonlor bazasinin asas konsepsiyasi.

VBIS-in struktur elementlori.

Verilonlorin relyasiya modeli, asas vo xarici acar anlayislari
VBIS-in asas modellori

Nisbotlarin normallasdirilmasi vo onun formalari
Paylanmis verilonlor bazasi vo onun is prinsipi

VB-dos tranzaksiyalar vo onlarin is prinsipi

Paylanmis hesablama sistemlori vo onlarin névlori
Cadvallar arasinda alagonin ndvlori

Qeyri relasyon bazalar vo onlarin asas xiisusiyyatlori
SQL-ds verilanlorin tiplori

Neyron sabokolorin ndvleri vo onlarin xiisusiyyati

VB-nin tohliikasizliyinin tomin olunmasi tisullar

Masin dyronmonin asas istiqamatlori

Masin dyronmodo miisllimlo vo miiallimsiz dyronma
Dayaq vektorlar tisulu

Neyron sabakalorin strukturu

Geri yayilma alqoritmi

Coxlayl1 neyron soboko

Xota funksiyas1 vo onun siini intellekda istifadosi

VPN anlayis1 va is prinsipi

OSi- modelinin kanal, fiziki vo saboka soviyslarinin protokollarinim is prinsipi
OSI- modelinin noqliyyat, seans v toqdimat saviyyalari va onlarin protokollari



42.

43

49.

50.
51.

52

55

38.
59.
60.
61.
62.

63

65.

66.

67.

68.
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Agiq acarli sifrolomo sistemlori, RSA-sifrolomao sistemlori. RSA-kriptoqgrafik sistemin
tohliikosizliyi

. Informasiya sistemlorina olan tohdidlor va onlarla miibariza iisullart
44,
45.
46.
47.
48.

VB-da trigerlor vo onlardan istifado mogsodlori

VB-ds rollarin vo imtiyazlarin toyini

Marsrutizatorlarda marsrutlarin toyini alqoritmlori

Qorar gobuletma sistemlori vo onlarin is prinsipi. Biliklor bazasinin formalasmasi
Genetik alqoritm vo onun is prinsipi.

Sabokods molumatlarin saxlanmasi {igiin etibarligin artirilmasi yollar1 vo tolablor
haqqinda

Sebokada iinvanlasdirma novlori iP4,IP6 vo CIDR haqqinda

Siini intellektdo CNN sobokalari vo onlarin is prinsipi

. Formal dillor vo qrammatikalar. Xomsk tosnifati. Cevrilms alqoritmlori haqqinda
53.
54.

RAID massivlar va onlarin novleri hagqinda
Masin 6yronmado malumatlarin emali vo toplanmasi qaydalari

. Kompilyasiya marhalslori vo onlarin is prinsipi (leksik, sintaktik vo semantik tohlillor)
56.
57.

Paylanmis hesablama sistemlori vo onlarin is prinsipi

5G vo 6G texnologiyasinin is prinsipi. Kabelsiz sobokolorde informasiya tohliikasizliyinin
tomin edilmosi

Avtomatlasdirilmig idarsetma texnologiyalari vo sistemlori

Elektron sonad dovriyyasi texnologiyalar1 vo sistemlori

Paylanmis verilonlor bazasinda informasiyanin tranzakt emali

Informasiya sistemlorinds imtinalara gars1 dayaniqliq mexanizmlori

Kibertohliikasizlikdo blokgeyn texnologiyalari

. Miiasir saboko texnologiyalarinda kommunikasiya kanallar1 vo protokollar
64.

Paylanmis yaddasli MIMD sisteminds sinxron/asinxron balanslagdirma sxemlorini
miiqayisali sokildo analiz edin.

MPI-do kollektiv omaliyyatlarin (broadcast, scatter, gather, reduce) is prinsiplorini izah
edin

Sotirlor iiclin Rabin-Karp alqoritmini, is prinsipini vo Navie alqoritmindon {istiin
cohatlorini izah edin.

Paralellogsmo siiratlonmasi (speedup), effektivlik (efficiency)ve miqyaslasma nadir, neco
hesablanir. Giicli vo zoif miqyaslasmani miiqayiso edin. Amdahl vo Gustafson
qanunlarinin forqli miqyaslanma modellarini nazars alaraq, boyiik 6l¢tilii masals siniflori
ticlin paralellosmonin haddi

Paylanmis vo paylasilan yaddas modellorinds sinxronizasiya vasitalorinin izahi
Modellosdirmo vo sistemli yanasma. Sistemin konsepsiyasi, alt sistemlor, sistemlorin
Tosviri soviyyesi: linqvistik (simvolik); nozari-coxluqglar; miicorrad-montiqi; montiqi-
riyazi

Kompiiter modellarinin névleri: fiziki, dinamik va ya adadi, statistik vo informasiya

modellasdirilmalori. Riyazi sxem tipina gére kompiiter modellorinin tosnifat.

2026-ci il doktoranturaya qabul suallar1 (Riyaziyyat)

Xotti Cabri Tonliklor Sisteminin halli ti¢lin Qauss iisullari
Lokal ekstremum, onun zaruri vo kafi sartlori. Ferma teoremi.
Qeyri-salis coxluglara monsubiyyat funksiyalar1 vo onlarin totbiqins aid misallar.



4. ©dadi geyri-salis ¢oxluglar {izorindo oamaliyyatlar: toplanmasi, forqi. ©dadi geyri-salis
coxluglarin a-kosiyi. ©dadi geyri-salis coxlugun median

5. Dayisonloring ayrila bilon vo onlara gatirilon tonliklor, tam diferensialli tonliklar.

6. Xotti diferensial tonliklor: sabitin variasiyasi vo namalum omsallar tisullari.

7. Toromoyoa nozoron holl olunmus birtortibli diferensial tonlik {iciin Kosi masalosinin
hallinin varligi vo yeganoliyi haqqinda Pikar teoremi. Masalonin hondasi manasi

8. Xiisusi toromali tonliklorin tosnifati. Baslangic vo sorhad sortli mosalalor vo onlarin
novlori.

9. Interpolyasiya vo ekstrapolyasiya masalasinin qoyulusu. interpolyasiya coxhadlilori

10. Xatti tonliklor sisteminin tors matris vo kvadrat koklor tisullart ils halli

11. Xotti tonliklor sisteminin sado iterasiya vo Zeydel tisullar ilo hoalli

12. Qeyri-xotti tonliklor iiciin Iterasiya iisullarinin y1g1lmas1 vo xotalarinin qiymotlondirilmosi
13. Qeyri-xatti tonliklor sisteminin toqribi hall iisullart

14. ©dadi inteqrallama tisullari: Nyuton-Kotes diisturlari. Kvadratur diisturlari

15. Simpson va trapes diisturlar1 vo onlarin xastalarinin qiymatlondirilmasi.

16. Kosi masolosinin adadi halli ti¢lin biraddiml1 tisullar:Eyler tisullar

17. Kosi masalasinin adadi halli ti¢lin miixtalif doqiqlikli Runqge- Kutta tisullari.

18. Kosi masalasinin adadi halli {i¢lin Coxaddimli tisullar- Adams tisulu

19. Dalga va elliptik tonliklor ii¢iin sarhod masslslorinin soboka tisullari ilo holli

20. Sabit omsalli istilikkecirma tonliyi tigiin forq sxemlori. Askar vo geyri-agkar sxemlor.

21. Birdoyisonli funksiyanin ekstremumunun tapilmasi {iclin pargani yariya bdlma va qizil
bolgl Gsulu

22. Optimal idaroetma masalosinin qoyulusu vo variyasiya masalasi ilo miigayisosi.

23. Pontryaqinin maksimum prinsipi.

24. Funksiyanin minimallagdirilmasi ii¢lin qradient iisullar

25. Xiisusi toromali tonliklor {i¢iin qoyulmus tors masalolor

26. Qovma iisulunun dayaniqliliginin qiymatlondirilmasi

27. Funksiyanin verilmis bazis funksiyalarina goro siraya ayrilisi

28. Identifikasiya masalolorinin qoyulusu

29. Umumilosmis on kicik kvadratlar iisulu

30. Variasiya masalalorinin halli ii¢lin Rits vo momentlor iisulu



Bonpochl i1 BCTYyNHMTENbHBIX 3JK3aMEHOB B JOKTOpaHTypy 2026 roaa
(Mudopmartuxa)

1. OcHOBHBIE apXUTEKTYPbl MHOTOIIPOLIECCOPHBIX BHIYUCIUTEIBHBIX CUCTEM

2. AHanu3 CII0)KHOCTH aJIrOPUTMOB U KJIACChl BXOAHBIX JaHHbBIX. ACUMIITOTUYECKUI
MOJIXOJ] B aHAJIM3€ CJIOKHOCTH AITOPUTMOB

3. Merto/pl HOUCKA U COPTUPOBKHU JIAHHBIX

4. CxojcTBa M pa3ianyuusi MEXK/y KaJHbIMU AJITCOPUTMAMU U aJITOPUTMAMU «pa3Aeisii 1

BJIACTBYI»

Buspl xem-GpyHKIui 1 MX TpUMEHEHHE

AOGCTpaKkTHBIE CTPYKTYPBI JAHHBIX B IPOrPaMMHUPOBAHUH

7. BcTaBka HOBBIX DJIEMEHTOB B CBSI3HBIE CIIMCKU U OMTMCAHHE OCHOBHBIX OIEpaluil HaJl
HUMH

8. Anroputm JIeHKCTpBI 17151 HAXOXKACHUS KpaTdailiero myTy B rpadax

9. TexHonoruu ynpasieHus 00Ja4HBIMU PECypCcaMu

10. Otnrune 06IaYHBIX BBIYUCICHUN OT TPAIUIIMOHHONW CEPBEPHON HHPPACTPYKTYPHI

11. Mopenu obnaunbix cepucoB (laaS, PaaS, SaaS). OGecnieuenue 6€30mMacHOCTH €
MCIOJIB30BAaHUEM OTKPBITOTO KITF04Ya B 00JIa4HOM cpene

12. Metopl mudpoBaHust TaHHBIX U IPUHIUIIBI UX PAOOTHI

13. TIpuHIHIBI paOOTH CHMMETPUYHOTO H ACHMMETPUYHOTO MU(POBAHUS

14. lludposast moANUCh U MEXAHU3M 3AIIUTHI TAHHBIX

15. Buasl mexceteBbix okpaHoB (FireWall) u npunnume: ux padoTs

16. Metonbl 0OHapy>KeHHs CETEBBIX aTak

17. MuorodakropHas ayTeHTU()UKAINSA U TPUHIUN €€ pabOoThI

18. OcHOBHBIE KOHIIETIIMU 0a3 TaHHBIX

19. CtpykrypHble 31emenTsl CYB/]

20. PenssumoHHast MOJIENb TaHHBIX, TOHATHUS IIEPBUYHOIO M BHELIHETO KIIIOYEH

21. OcnHoBnbie Mmojaenu CYB/]

22. Hopmanu3zamust OTHOIIEHUHN U €€ POopMBbI

23. Pacnipenenénnbie 0a3pl JaHHBIX M MPUHITUI KX paOOTHI

24. Tpanzakuuu B 0azax JaHHBIX ¥ MPUHIUIEI UX (YHKIIMOHUPOBAHUS

25. Pacnipeiei€HHbIE BHIUUCIUTEIbHBIE CUCTEMBI U UX BUJIBI

26. Bunel cBsizeil Mexk1y TaOnuiiaMu

27. Hepenauuonusie 0a3bl JaHHBIX U UX OCHOBHBIE XapaKTEPUCTHUKH

28. Tumnbl janHbIX B SQL

29. Bunibl HEMPOHHBIX CETEH M UX OCOOCHHOCTH

30. Metoj1p1 0OecrieueHus: 6e30MacHOCTH 6a3 TaHHBIX

31. OcHOBHBIE HAIIPaBJICHHS MAIIIMHHOTO 00YYeHUS

32. O6y4eHue ¢ yuuteneM 1 0e3 yuuTess B MAaIIMHHOM 00y4eHUHN

33. MeToJ ONOpHBIX BEKTOPOB

34. CtpyKTypa HEHPOHHBIX ceTeil

35. Anroputm 0OpaTHOTO PacCIPOCTPAHEHHUST OITUOKHU

36. MHorocinoitHas HelipoHHas CETh

37. ®yHKIWS OMIMOKK U €€ MPUMEHEHUE B HCKYCCTBEHHOM MHTEIUICKTE

38. [Monsitue VPN u npuHImm ero paboTsl

39. Ilpunnumb! padoThl MPOTOKOJIOB KaHATBHOTO, PU3UIECKOTO M CETEBOTO YPOBHEH MOJEIN
OSI

oW
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TpaHcOpTHBIN, CEAHCOBBIN W MIPEACTABUTENbHBIN YpoBHH Moeau OS] 1 X MpOTOKOJIBI
Kpunroananutuueckue aTaku ¥ UX Kiaccupukanus

Cucrembl mudpoBaHus ¢ OTKPHITHIM KITF04OM. RSA-cructemsl mm@poBanus.
besonacHocTs kpunrorpadudeckoit cucremsl RSA

VYrpo3bl H”HGOPMAIIMOHHBIM CUCTEMAaM U METO/IbI OOPHOBI C HUMH

Tpurreps! B 6a3ax JaHHBIX U LIETH UX HCIIOJIb30BAHUS

Hasnauenue poneit u npuBuiiernii B 6a3ax JaHHBIX

ANropuTMBI MapUIpyTH3aMK B MapLIpyTHU3aTOpax

CucTtembl TOIEP>KKU MPUHATHSL pEIIEHUH U MPUHLMUIIBI UX paboThl. DopmupoBaHue
0a3bl 3HAaHUI

['eneTnueckuii anropuT™M M MPUHLIUIT €r0 PabOTHI

Crioco6b! ¥ TpeOOBaHMsI MOBBIILIEHUS HAIEKHOCTH XPaHEHUs! TaHHBIX B CETH
Buner ceteBoii anpecanuu: 1Pv4, IPv6 u CIDR

Cetu CNN B UCKYCCTBEHHOM MHTEIIJICKTE M TIPUHIIUATIBI UX PAaOOTHI
dopmanbHbIe SA3bIKH B rpaMMaTHKU. Kinaccudukamms XoMcKoro. AJTOpUTMBI
npeoOpa3oBaHus

RAID-MaccUBEI U UX BUIEI

[TpaBuna 06paboTku U cOOpa JAHHBIX B MAIIMHHOM O0y4eHUHN

Dtarnbl KOMIWISIIAA U TTPUHITUIBI UX paOO0ThI (JIEKCHUECKH, CHHTAKCHUECKHUH 1
CEMaHTHYECKUI aHaIIN3)

Pacnpenenénnblie BEIUNCIUTENbHBIE CUCTEMBI U IPUHIUIIBI UX PAOOTHI
[Tpuntune! padboTtel TexHosoruit SG u 6G. Obecneuenrne nHGOPMAITMOHHON
0€30MacHOCTH B OECIIPOBOIHBIX CETSIX

TexXHOIOTUY 1 CUCTEMBl aBTOMAaTU3MPOBAHHOTO YIIPABICHUS

TeXHOJIOTUU U CUCTEMBI 3JIEKTPOHHOTO JOKYMEHTO0000pOTa

TpanzakunonHas 06paboTka HHPOpPMAIIMU B pacpeIeIEHHbIX 0a3axX JaHHBIX
MexaHu3Mbl 0TKa30yCTOMYNBOCTH B MH(POPMAIIMOHHBIX CHCTEMaxX
brioxueitH-TexHOMOTMHN B KHOEpOE3011acHOCTH

. KaHanbl CBSA31 ¥ IPOTOKOJIBI B COBPEMEHHBIX CETEBBIX TEXHOJIOTUAX
64.

CpaBHUTEJIBHBIN aHATIN3 CXEM CHHXPOHHOW M aCHHXPOHHOM OanancupoBku B MIMD-
CHUCTEMAX C pacupeaeIEHHON NaMIThIO

[Mpunnumner paboTe! KoJuiekTHBHBIX oneparuii MPI (broadcast, scatter, gather, reduce).
T .

onig MM s O IR OHen rr NP

Anroputm Pabuna—Kaprma aiist CTpox, MPUHIIMIL €r0 padOThl U MPEUMYIIECTBA 110
CPaBHEHUIO C HAUBHBIM aJITOPUTMOM

[Monsatus yckopenus (speedup), a¢dexruBnoctu (efficiency) u macmrabupyeMocCTH.
CpaBHeHHe CHIIBHOM 1 ci1aboii MacmrabupyemocTd. [Ipenensl mapanienu3zanuu amist
3a/a4 OOJIBIIIOTO pa3Mepa ¢ yu€ToM 3akoHOB AMpaana u ['ycradcona

CpencTBa CHHXPOHH3AIUHN B MOJICTISIX PACTIPEICAEHHON U pa3AesieMON aMsITH.
MoenupoBanue U CUCTEMHBIN 1I01X0. KOoHIenus CucTeMsl, MoACUCTEMBI, YPOBHU
OTMCAHUS CHCTEM: JINHTBUCTUYECKUI (CHMBOJIBHBIN), TEOPETUKO-MHOKECTBEHHBIH,
a0CTPaKTHO-JIOTUYECKUH, TOTHKO-MAaTeMaTHYECKUH.

Bupl KOMIBIOTEPHBIX MOJIENeH: GU3NYECKUE, TMHAMHYECKUE (YHCIICHHBIE),
cratuctTudeckue U nHpopmannonnsie. Kiaccupukarus KOMIbIOTEPHBIX MOAETICH 110
TUITY MATEMAaTHIECKOH CXEMBI
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Bonpockl 11 BCTYNUTEJbHBIX 3K3aMEHOB B JOKTOPaHTYpy 2026 roxa
(MaremaTHnka)

Metonpl ["aycca miist pemeHusi CHCTEM JIMHEHHBIX anre0pandecKux ypaBHEHHMA
JlokanpHBII SKCTpEMyM, HEOOXOIMMBIE U JocTaTOuHbIe ycioBus. Teopema depma
OyHKIMY TPUHAIICKHOCTH HEYETKHX MHOXKECTB U IPUMEPHI MX IPUMEHEHUS
Omnepanuu HaJl YUCIOBBIMA HEYETKUMU MHOXKECTBAMHU: CIIOXKEHHE, Pa3HOCTbh. 0-CEUCHHE
YHCIIOBBIX HEYETKHX MHOXECTB. MeMaHa 4ucIOBOr0 HEYETKOTO MHOKECTBA
Juddepennmanbabie ypaBHEHUS C Pa3AeISIONMMUICS IEPEMEHHBIMH U TIPUBOIUMBIC K
HUM YpaBHEHHUs. Y paBHEHUS B MOJIHBIX AUQQepeHnanax

Jluneiinpie muddepeHnanbHble YpaBHEHUS: METO] BAPUAIIH MOCTOSHHBIX  METO/T
HEOIpeIeIEHHBIX KOAPPUIIMEHTOB

Teopema [1ukapa o CyIiecTBOBaHUM U €MHCTBEHHOCTHU peleHus 3ana4n Ko mis
mddepeHnaNIbHOTO YpaBHEHUS IEPBOT0 MOPSIIKA, Pa3pelIEHHOTO OTHOCUTEIBHO
MPOU3BOIHON. ['eoMeTpuueckuil cMbICI 3a1a4u

Knaccudukanus ypaBHeHHH B 4aCTHBIX MPOM3BOIHBIX. HayanpHbIe 1 KpaeBble 3aauil U
UX BUJIBI

[TocTanoBKa 3a/1a4 HHTEPIOJSIUH U SKCTPATIOSIHH. IHTEpIOISIIMOHHBIE MHOTOUJICHBI

. Penrenue cucteM TUHEHMHBIX ypaBHCHI/II;'I MCTOAOM 06pElTHOI>'I MaTpulbl 1 MCTOJAOM

KBaJpaTHBIX KOPHEH

. Penrenue cucteM TUHEHMHBIX ypaBHCHI/II;'I MCTOAOM HpOCTOﬁ UTCpalri U METOJ0M

3enaens

CX0AMMOCTh UTEPALIMOHHBIX METO/I0B ISl HEIMHEWHBIX YPaBHEHHUI U OLICHKA
MOTPENTHOCTEN

[TpubmmKkEHHBIE METOABI PELICHHUS CUCTEM HETMHEWHBIX YPaBHEHUN

MeTozpl unciaeHHOTO HHTErpupoBanus: popmynsl Hetorona—Koteca. KBagparyphsie
(hopMyITBI

®opmyiibl CUMIICOHA U Tpaneuui U OLIEHKAa UX NOTPEIIHOCTEN

OpnHomaroBsle METO/IbI YMCJICHHOTO petneHus 3aaaun Komm: meToapr Ditniepa
Mertojpl Pynre—KyTThl pa3nuuHoro nopsijika TOUHOCTH JJI YACIEHHOTO PeIleHUs
3agaun Komm

MHoroiaroBbie METO/Ibl UACIEHHOTO peteHus 3aauu Ko — meton Anamca
Peiienne kpaeBbIx 3a/1a4 sl BOJHOBBIX U JUIMIITUYECKUX YPABHEHUN CETOUYHBIMU
METOIaMU

PazHocTHBIE CXeMBbI JiJ1s1 ypaBHEHUSI TEIUIONMPOBOIHOCTH C TOCTOSIHHBIMU
koddpurrenTamu. SIBHbIC U HESBHBIE CXEMBbI

Merto/ibl AesieHHs OTPE3Ka MOMoJaM U 30J0TOr0 CEUSHUS JJIsl HAXOKJEHUS SKCTpEMyMa
(GyHKIIUM OJTHOM TIEpEeMEHHOMN

[ToctaHoBKa 3a1a4K ONTUMAJIBHOTO YIPABJICHUS U €€ CPAaBHEHHUE C BapUALIMOHHON
3aj1aueit

[Mpunuun makcumyma [loHTpsiruHa

['paguenTHBIE METOABI MUHUMU3AIMH (PYHKITUH

OOpaTHbIe 3a7a4u Uil YpaBHEHUHN B YaCTHBIX MPOU3BOIHBIX

OreHKa yCTOWYUBOCTH METOJIa TIPOTOHKH

Pasnosxenune GpyHKIIMU B psAJl 10 3aJaHHBIM 0a3UCHBIM () YHKITUSIM

[TocTanoBka 3a1a4 UICHTU(UKAITTH

MeTtox 0000IIEHHBIX HANMEHBIIIUX KBAJIPaTOB

Metosl PuTiia 1 MOMEHTOB JIJIsl pElIEHUs] BApUAIMOHHBIX 33724



