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2025-ci il doktoranturaya goabul suallar1 (informatika)
Fordi vo superkompiiterlorin arxitekturasinin oxsar vo forqli xiisusiyyatlori

Coxprosessorlu hesablama sistemlorinin asas arxitekturalari
Funksional va obyekt-yoniimlii proramlagdirmanin forqli xiisusiyyatlori
Obyekt-yoniimlii proqgramlagdirmanin asas prinsiplori

Algoritmin miirakkebliyinin analizi vo giris verilonlorinin siniflori
Algoritmin miirakkebliyinin analizinde asimptotik yanagma
Verilonlorin axtarisi vo nizamlanmasi tisullari

Acg0z alqoritmlarlo paragala vo hokmranliq et alqoritmlori arasinda forli cohatlor

Hes funksiyalarin novleri vo totbiqi

. Programlasdirmada verilonlorin strukturlar

. Qraflarda on qisa marsrutun tapilmasi tigiin Deykstra alqoritmi

. Dinamik programlasdirma

. Bulud resurslariin idaraetms texnologiyalari

. Bulud hesablamalarinin onanavi server infrastrukturundan forqi

. Bulud xidmatlorinin modellori (IaaS, PaaS, SaaS)

. Verilonlarin sifralomo {isullar

. Simmetrik vo asimmetrik sifrolomonin is prinsipi

. Ragomsal imza vo onun verilonlori goruma mexanizmi

. Sabokalar arasi ekranlarin islomo qaydast

. Sabokads hiicumlari tutmanin tisullari

. 1ki faktorlu autentifikasiya

. Bulud miihitinds tohliikasizliyin tomin olunmasi

. Distant tohsil metodlari, texnologiyalar1 vo onun totbiq xtisusiyyatlori
. Distant tohsilin xarakteristikalar1 vo asas atributlari

. Verilonlar bazasinin osas konsepsiyast.

. VBIS-in struktur elementlori.

. Verilonlorin relyasiya modeli, asas vo xarici acar anlayislar

. Nisbatlorin normallagdirilmasi vo onun ohomiyyati

. Paylanmig verilonlor bazasinin is prinsipi

. VB-do tranzaksiyalar

. Cadvallar arasinda slagonin novlori

. Boys-Kodd normal formast, 4 vo 5-ci normal formalar.

. SQL-das verilanlarin tiplori

. VB-nin tohliikasizliyi

. Magin 0yronmonin asas istigamatlori

. Masin 6yronmado miisllimlo vo miiallimsiz dyronma

. Dayaq vektorlar iisulu

. Neyron sobakalarin iistiin vo ¢atigmayan cohatlori

. Geri yayilma alqoritmi

. Coxlayl1 neyron soboko

. Zarar funksiyasi vo onun 0yronmaya tosiri

. OSI modeli: modelin iimumi xarakteristikas1; etalon modelin yeddi saviyyasi.
. Sabokadoa marsrutlama vo marsrutlama aloritmlori
. Sabokads linvanlagdirma vo TCP/IP protokollari hagqinda timumi molumat
. VPN anlayis1 va is prinsipi
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22.

Kompiiter sobokolorinds tohliikosizlik

P2P sobokalarindos verilonlorin 6tiiriilmasinin toskili
DNS protokolunun is prinsipi

Soboks va naqgliyyat saviyyslarinin protokollar

5G texnologiyasinin is prinsipi

2025-ci il doktoranturaya qabul suallar1 (Riyaziyyat)

Qorar gobuletmo masalalori; misallar.

Vektor optimallagdirma masalasinin qoyulusu.

Pareto ¢oxlugu; torifi, misallar.

Pareto ¢coxlugunun qurulmasi ti¢lin Karlin teoremi.

Arqumentlor va funksiyalar fozasinda effektiv ndqtolor ¢oxlugunun toyin olunmasi.
Vektor meyarin biikkmo funksiyasi; onun xassalori.

Matris va onlar iizorindo omallor.

Cabrin osas teoremi vo ondan ¢ixan naticalar.

XCTS-in halli tiglin Qauss vo matris lisulu, Kramer qaydasi..

Lokal ekstremum, onun zoruri vo kafi sortlori. Ferma teoremi.

. Funksiyanin tdromosi.

Qeyri-salis ¢coxluglara misallar vo onlarim tosviri.

. Qeyri-salis ¢oxluqlara monsubiyyst funksiyalarinin toyin olunmasi; misallar.

Ucgbucaqvari mensubiyyot funksiyasi; onun parametrlori; totbiqine aid misallar.

. Zongvari mansubiyyat funksiyasi; totbiqine aid misallar.

Trapesiyavari mansubiyyat funksiyasi; totbiqino aid misallar.
Odadi geyri-salis ¢oxluglarin a-kasiyi; misallar.

. 9dadi geyri-salis ¢oxlugun mediani.

Iki adadi geyri-salis coxlugun toplanmasi; misallar.

. 1ki odadi geyri-salis ¢oxlugun fargi.
. Qeyri-salis ¢coxluglar tizorinde amoliyyatlarin imumi toyini; misallar.

Sonlu sokildo inteqrallanan tonliklor: doyisonlorino ayrila bilon vo onlara gotirilon

tonliklor, tam diferensiall1 tanliklor.
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Xotti tonliklor: sabitin variasiyasi vo namolum omsallar {isullari.
Toromoys nozoron hoall olunmus birtortibli diferensial tonlik tiglin Kosi mosalosinin

hallinin varligi vo yeganaliyi haqqinda Pikar teoremi.
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Xiisusi toromali tonliklorin tosnifati.

Hiperbolik tipli tanliklor tigiin sarhad masalalorinin doyisonlors ayirma tisulu ilo halli.
Parabolik tip tonliklor tigun Kosi vo asas sarhod masalalorinin qoyulusu.

Interpolyasiya mosalosinin qoyulusu.

Xatti tonliklor sisteminin hall tisullarinin tosnifati.

Tors matris, qovma va kvadrat kdklor tisulu.

Xotti tonliklor sisteminin iterasiya tisullar1 ilo holli: sado iterasiya, Zeydel, relaksasiya

usullari.
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Iterasiya tisullarmnin yigilmas vo xatalarinmn giymotlondirilmosi
Qeyri-xatti va transendent tonliyin koklorinin toklonmasi va adadi halli tisullar
Qeyri-xatti vo transendent tonliyin kdklorinin toklonmasi vo adadi halli iisullari: pargan

yartya bolmo
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35. Qeyri-xatti vo transendent tonliyin koklorinin toklonmasi vo adadi halli iisullar1 : sado
iterasiya, vatorlor

36. Qeyri-xoatti va transendent tonliyin koklorinin toklonmasi vo adadi halli iisullar1 : Nyuton
(toxunanlar) vo birlogmis tisullar

37. ©dadi inteqrallama, Nyuton-Kotes diisturlari.

38. ©dadi inteqrallama, Nyuton-Kotes diisturlari. Kvadratur diisturlar: diizbucaqlilar,
trapeslor

39. ©dadi inteqrallama, Nyuton-Kotes diisturlari. Kvadratur diisturlar: diizbucaqlilar,
trapeslor,

40. Simpson diisturlar1 vo onlarin xatasinin qiymotlondirilmasi.

41. Kosi masalasinin adadi halli iigiin biraddimli {isullar:Eyler iisulu vo onun modifikasiyalari
42. Kosi masalasinin adadi halli iigiin biraddimli tisullar:miixtalif doqiqlikli Runge- Kutta
tisullar.

43. Kosi mosalasinin adadi holli {i¢lin biraddimli iisullar:Coxaddimli tisullar- Adams {isulu.
Forq masalosinin qoyulusu. Forq sxemlorinin qurulmasi. HTML sonadinin strukturu.

44. Sabit omsalli istilikkeg¢irmas tonliyi {igiin forq sxemlori.

45. Sabit omsalli istilikkeg¢irma tonliyi {igiin forq sxemlori. Askar sxemlor

46. Sabit omsall1 istilikkegirma tonliyi tigiin forq sxemlori. qeyri-agkar ikilayli sxemlor.

47. Funksiyanin lokal va global ekstremumu.

48. Parcani yartya bolmo vo qizil bolgii tisulu. Aproksimasiya tisullari.

49. Optimal idaraetmo masalasinin qoyulusu va variyasiya masalosi ilo miiqayisosi.

50. Pontryaqinin maksimum prinsipi.

Bonpochl 1Jisi BCTyNHMTEJNbHBIX 3K3aMEHOB B JOKTOpaHTypy 2025 roma
(Mudopmartuka)

CxoJzcTBa M pa3nuyus ApXUTEKTYPhl IEPCOHANBHBIX U CYIEPKOMIIBIOTEPOB
OCHOBHbIE apXUTEKTYPbl MHOTOIIPOLIECCOPHBIX BBIYUCIUTENIBHBIX CUCTEM
OTnnuuTenbHble 0COOEHHOCTH (PYHKITMOHATIBHOTO U 00BEKTHO-OPHUEHTHPOBAHHOTO
pOrpaMMHUPOBaHUS

OcHOBHbIE IPUHIUITBI 00bEKTHO-OPUEHTUPOBAHHOTO ITPOrPaMMHUPOBAHUS

AHaIM3 CI0KHOCTU AJITOPUTMA U KJIACChl BXOJHBIX JaHHBIX

ACHMNTOTHYECKUHI NIOIXO/I B AHAIM3E CI0KHOCTH aIrOpUT™Ma

Metozbl TOUCKa U COPTUPOBKH JTaHHBIX

Paznuuns Mexy skaJHBIMU allTOPUTMAMU B aJrOpUTMaMu '"pasziensii u BnacTByi"
Tumb! xenr-QyHKIUI 1 UX TPUMEHEHUE

10. CTpyKTyphl JaHHBIX B TPOrPAMMHUPOBAHUH

11. Anroputm JleWKcTpsl AJisl MOMCKA KpaTdaiiero Mapuipyra B rpadax

12. JlunHaMuueckoe nporpaMMHUpPOBaHUE

13. TexHonoruu ynpasieHus: 00JaYHBIMU PeCypcaMu

14. Paznuuust Mex 1y 00JIaYHBIMU BBIYUCICHUSIMHU U TPATUIIHOHHON CEpPBEPHON

UHPPACTPYKTYpOit

15. Mopenu obnaunbix cepucoB (laaS, PaaS, SaaS)

16. MeToel M poBaHUs TaHHBIX

17. Ipuntmn paboThl CAMMETPHUYHOTO U aCUMMETPHYHOTO IIH(PPOBAHUS
18. Ludposast moANUCH M MEXAHU3M 3aIIUTHI JAHHBIX



19. IIpunHnmn paboThl MEKCETEBBIX SKPAHOB

20. MeTonbl 0OHapy>KeHHS aTak B CETH

21. IsyxdakTopHas ayTeHTU(PHUKAIUS

22. ObecnieueHne 6e30MaCHOCTH B 00JIaYHOM cpeie

23. MeTo/1bl JUCTAHLIMOHHOTO O0YUYEHHsI, TEXHOJIOTUH U OCOOEHHOCTH MX IPUMEHEHHUS
24. XapaKTepUCTUKU U OCHOBHBIE aTPUOYTHI TUCTAHIIMOHHOTO O0yUYeHUs
25. OcHOBHbBIE KOHIIETIIIUU 0a3bl JAHHBIX

26. Ctpykrypnbie 3nemeHTsl CYB]]

27. PensiiuoHHAast MOJENb JAHHBIX, IOHATHS IEPBUYHOTO M BHELIHETO KJIK0Ya
28. HopManu3zaiusi OTHOILIEHUH U €€ 3HaUeHHE

29. Ilpunanmn paboThI pacrpeaeneHHoN 0a3bl JaHHBIX

30. Tpanzakuuu B 6a3ze JaHHBIX

31. Tunsl cBs3elt MeX Iy TabIUIIAMU

32. Hopmanwnas ¢popma boiica-Konma, 4-s1 u 5-s51 HopManbHbIe HOPMBI
33. Tumsl ganHabX B SQL

34. bezonacHoCTh 6a3 JaHHBIX

35. OcHOBHBIE HaIIpaBJICHUS MAIIMHHOTO 00y4YeHUS

36. OOyuenue ¢ yuureneM U 6€3 yuuTesns B MAalIMHHOM O00y4eHUH

37. MeToJ ONOpPHBIX BEKTOPOB

38. [IpenmMyiiecTBa U HEJOCTATKA HEHPOHHBIX CETEH

39. Anroputm 00paTHOTO PACIIPOCTPAHEHUS OITUOKHI

40. MHorocnoiiHas HeHpOHHAsI CETh

41. ®yHKUMs TOTEPh U €€ BIUSHUE HA 00y4eHue

42. Mogenb OSI: o0mas XxapakTepucTHKa MOJEIIN M CEMb YPOBHEH ATAJIOHHON MOAETH
43. MapuipyTu3anus B CETH U QJITOPUTMBI MapIIPyTU3ALUN

44. Anpecanus B cetu u obuiast uapopmanus o npotokoiax TCP/IP

45. Ilonsitue VPN u npuHun ero padboTsl

46. be3omacHOCTh KOMITBIOTEPHBIX CETEH

47. Opranusanus nepenayu gaHHbix B P2P-cetsax

48. Ipunun pabots! npoTokona DNS

49. IIpOTOKOJIBI CETEBOTO M TPAHCIIOPTHOTO YPOBHEH

50. Ilpunnun pabotsl TexHosoruun SG

Bonpochl i1 BCTYyNHMTENbHBIX 3JK3aMEHOB B JOKTOpaHTypy 2025 roaa
(Mudopmartuxa)

1. 3anmayu npuUHATUSA PEIICHUI; TPUMEPHI.

2. TloctraHoBKa 3a7ja4ll BEKTOPHON ONTUMHU3AIUH.

3. Muoxectso [lapero; onpenenenue, NpuMepsbl.

4. Teopema Kapnuna nns nocrpoenust MHOxecTBa [lapeto.

5. Onpenenenne MHOXKeCTBa () (PEKTUBHBIX TOUEK B MPOCTPAHCTBE apPI'YMEHTOB U () YHKIIUH.
6. CaeprouHas (pyHKIIHS BEKTOPHOTO KpUTEPHS; €€ CBOMCTBA.

7. Martpuupbl U oniepaluy HaJl HUMU.

8. OcHoBHas Teopema anreOpsl U e€ CIIeICTBUS.

9. Meron 'aycca u matpuunsiii Metoa uist pemienust CJIAY; npasuiio Kpamepa.

10. JIokaybHBII SKCTPEMYM: HEOOXOIUMBIE U IOCTaTO4HbIE yciioBus. Teopema Depma.
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[IpousBognas pyHKIMY.
[Ipumepsl HEYETKUX MHOYKECTB U UX OIUCAHUE.

. Onpenenenne pyHKIMNA MPUHAUIEKHOCTH HEYETKUM MHOXKECTBAM; IPUMEPBHI.
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TpeyrosibHas GyHKIMS IPUHAUICKHOCTH; €€ MapaMeTpbl; IPUMEpbl IPUMEHEHMS.
KonokonooOpasnast pyHKIMS NIpUHAAIEKHOCTH; IPUMEPHI TPUMEHEHUS.
TpanenueBuanas GyHKIUS NPUHAISKHOCTH; IPUMEPHI IPUMEHEHHS.

0-CEYEHHE YHUCIIOBBIX HEYETKUX MHOXKECTB; IPUMEPBHI.

MennaHa YHUCIOBOTO HEYETKOTO MHOKECTBA.

CrnoxeHue JBYX YHUCIOBBIX HEUETKUX MHOXKECTB; IPUMEPBHI.

Pa3HOCTH IByX UMCIIOBBIX HEYETKUX MHOXKECTB.

OO1ee onpenesieHue onepanuii HaJl HEUeTKUMU MHOKECTBAMU; IPUMEPBHI.
Koneunble HHTErpUpyeMble YPaBHEHHUS: YPABHEHUS C Pa3eSIOIIMMHCS [T€PEeMEHHBIMU
U ypaBHEHHUs, IPUBOAUMBIE K HUM, NOJHbIE AU depeHInaIbHbIe YPaBHEHHUS.
JIuneiiHple ypaBHEHUS: METO/Ibl BapHALIMU TIOCTOSTHHOM U METO/IbI HEOTIPEIeJICHHBIX
K03 PHUIIHEHTOB.

Teopema [lukapa o cylecTBOBaHUU U €JMHCTBEHHOCTH peleHus 3aaaun Komm st
ypaBHEHUS NIEPBOTO MOPSI/IKA, PA3PEIIEHHOTO OTHOCUTEIBHO MPOU3BOTHOM.
Knaccuduxkanust ypaBHeHHH ¢ YaCTHBIMH MPOU3BOTHBIMHU.

MeTon pazaeneHust IepeMEHHbBIX IS PEIICHUS KPAeBhIX 3a/1a4 Jyisl THIIEPOOIMYECKUX
YPaBHEHUH.

[TocranoBka 3agaun Komm 1 0CHOBHO# KpaeBoii 3a1aun I mapaboIndecKux
YPaBHEHHUH.

[TocTanoBKa 3a/1a4ll HHTEPIOJISALIHUU.

Knaccudukarust METO10B pelIeHHs CUCTEM JTMHEHHBIX YPAaBHEHHIA.

MeToz KBaipaTHBIX KOPHEW U METO1 OOPaTHON MaTpHIIBI.

Pemenue cuctem JTMHENHBIX ypaBHEHUN UTEPAMOHHBIMUA METOAAMU: METOJ] IPOCTOM
uTEepaLuu, MeTo 3eHaeIst, METO1 PElaKcaliy.

CX0IMMOCTh ¥ OIICHKA OIIMOOK UTEPAIIMOHHBIX METO/IOB.

VYeauHeHnue v YuCICHHbIE METO/IbI PELICHUS! HETMHEHHBIX U TPAHCUEHACHTHBIX
YPaBHEHHUH.

VYenuHeHue v YuCICHHbIE METO/IbI PELICHUS! HETMHEHHBIX U TPAHCUEHACHTHBIX
YpaBHEHUI: METOJT ACJICHUS MTOTOJIaM.

VYenuHneHnue v YMCIEHHbIE METOBI PEIIeHNs HEJTMHEHHBIX U TPAHCLEHACHTHBIX
YpPaBHEHUI: METOJ] IPOCTON UTEPALIUU U METOJI XOP/I.

VYenuHneHnue v YMCIEHHbIE METObI PEIIeHNs HEJTMHEHHBIX U TPAHCLIEHACHTHBIX
ypaBHeHuil: MmeTos1 HploTOHA (KacaTeIbHBIX) U KOMOMHUPOBAHHBIC METOIBI.
Uucnennoe nHTerpupoBanue mo ¢popmynam Herotona-Koreca.

. Uucnennoe uarerpupoBanue no Gpopmynam Herotona-Koreca. opmynsl kBagpartyp:

NPSIMOYTOJIbHUKH, TPATICIHH.
Uucnennoe uHTerpupoBanue mo ¢popmynam Herotona-Koreca. @opmyibel kBampaTyp:
NPSIMOYTOJIbHUKH, TPATICIHH.

®opmynbel CUMIICOHA B OIIEHKA UX TOTPEIIHOCTEH.

OpHo1aroBble METO/Ibl YUCJIEHHOTO perienus 3aaauu Komm: meroa Diinepa u ero
MOAU(PUKAIINH.

OpHomaroBbie METOIbI YUCTIEHHOTO perieHus 3agaun Komm: meronsl Pynre-Kyrra
pa3IMYHON TOYHOCTH.
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OpHomIAaroBbIE METO/IbI YUCICHHOTO pelleHus 3a1aun Komm: MHOromaroBsie METO bl —
meton Anamca. [TocranoBka 3agaun pasHocteit. [locTpoeHne pa3HOCTHBIX CXEM.
Pa3zHocTHBIE cXeMbl AJIs1 ypaBHEHHSI TEIUIONPOBOIHOCTH C MOCTOSSHHBIMU

Kodh puIreHTaMH.

Pa3zHocTHBIE cXeMbl AJIs1 ypaBHEHHSI TEIUIONPOBOIHOCTH C MOCTOSHHBIMU
koddpunrenTamu. SIBHbIE CXEMBI.

Pa3zHocTHBIE cXeMbl JIs1 ypaBHEHHSI TEIUIONPOBOJIHOCTH C MOCTOSSHHBIMU
koappurmenramu. HessBHBIC IBYCIIONHBIE CXEMBI.

JlokanbHBINA 1 TTI00aTBHBIN SKCTpeMyM (YHKIIUH.

MeToq nieneHus IornoyiaM U METO/1 30JI0TOr0 C€YeHHUsl. MeTo/1bl anpoKCUMaLUH.
[ToctanoBKa 3a7jauu ONITUMAJILHOTO YIPABIEHHS U €€ CpaBHEHHE ¢ 3aJjauell Bapualuu.
[Mpunuun makcumyma [HoHTpsiruHAa.



