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1. O6wme NoNo>XKeHUs

BctynntenbHble  UCMbITAHWA  Ha  TPyMnbl  Hay4HbIX  CneyuasbHoOCTer  Mno
obpasoBaTe/ibHbIM MPOrpaMMaM BbICLLEro 06pas3oBaHUA - MNPOrpaMMamM MoAroTOBKM
HayuYHbIX W Hay4yHO-Mejarornyeckux Kagpos B acnuvpaHTtype (gajee - MporpaMmmbl
acnMpaHTypbl) MPOBOAATCA C LeNblo onpejeneHns YpoBHS TeopeTnYeckor noaroToBkKy U
BbISIB/IEHUA CKJIOHHOCTM MOCTYMatoLLEero K Hay4Ho-1ccie[0BaTe/IbCKov AeATeNbHOCTH.

Mporpamma BCTYNUTENIbHbIX  UCMBITAHWUI  COAEPXWUT OMmMcaHwe npoleaypsbl,
0COBEHHOCTV NpOoBeseHNs BCTYNUTeIbHbIX NCMbITaHWIA B opMe cobecesjoBaHA 1 B bopme
YCTHOrO 3K3ameHa, nepevyeHb BOMPOCOB A/ MOATOTOBKM K 3K3aMeHY, KpUTepnn OLLeHKM
OTBETOB MOCTYNarLLMX, a Takxke peKoMeHAyeMyro nnTepaTtypy A1 NoAroTOBKU.

MporpamMMbl BCTYNUTENbHbBIX UCMbITAHUM GOPMUPYHOTCA Ha OCHOBe ¢efepasibHbliX
rocyAapCTBeHHbIX 06pa3oBaTe/ibHbIX CTaHAAPTOB BbICLLEr0 06pPa30BaHMA Mo NPorpaMmam
crneyuanuTeTa v (Mnm) nporpaMmmam MarmcTpaTypsbl.

OpraHuvzauma n rnposejeHne BCTYMUTE/IbHbIX WCMbITAaHWUIA OCYLLEeCTBAAETCA B
cooTBeTCTBUM C [lpaBunamu npmema Ha obyyeHue rno obpasoBaTeNbHbIM MPOrpamMmMam
BbICLLEr0 06pa3soBaHMA - NPOrpaMmaM MoArOTOBKM HayYHbIX N Hay4YHO-Nejarornyeckmx
KagpoB B acnmpaHTtype, MpUHATBIMU Y4UeHbIM coBeToM CyplY, yTBepXAeHHbIMN PEKTOPOM
Cypl'Y n fencTBYOLWNMM Ha TEKYLLMIA FOZ MOCTYMNIEHNSA B aCNUPaHTYPY.

BcrynutenbHble ncnbiTaHua B acnupaHTypy Cypl'yY npoBoAATCS Ha PYCCKOM fA3bIKe.

Ana nprema BCTYNUTeNbHbIX UCMbITAHUI Ha rPynnbl HAYYHbIX CheumnanbHOCTen no
nporpaMMaM acnmpaHTypbl MO KaxXAow rpynne ¢OopMMPYHOTCH 3K3aMeHaLMOHHble 1
anennsAuMoHHbIe KOMUCCUW.

BctynntenbHble  UCNbITAHUA  MPOBOAATCA  3K3aMEHALMOHHOW  KOMUCCUEeN B
COOTBETCTBUW C YTBEPXAEHHbLIM pacncaHuemM.

MNepecaaya BCTYNUTENbHbIX 3K3aMEHOB He [j0MyCcKaeTCs.

MocTynatowime caatoT cnegyrolime BCTYNUTE/bHbIE WCMbITAHUA MO AUCLWM/INHE,
COOTBETCTBYHOLLEN rpynrne HayyHblX CheumanbHOCTen MporpaMmbl  acnmMpaHTypbl B
cooTtBeTcTBUM € CTO-2.5.5 «[lonoxeHne O BCTYNUTE/IbHBLIX UCMbITAHUAX», B CNeAyHLLMX
bopmax:

- cobecefioBaHVie MO HAYYHOW creLmnanbHoOCTY;

- YCTHbIV 3K3aMeH Mo cneumansHOW ANCUmninHe.

2. 0Oco6eHHOCTMN npoeegeHna BCTynmntTesibHOro MCnbiTaHmA B q)opme COGECEAOB&HMH
no Hay‘-IHOI‘;I cneunasibHOCTN

CobecesoBaHne MO HayyHOW CreumanbHOCTU MPOBOAUTCA C MOCTynaroLyMu,
KOTOpble 06A3aTe/IbHO NPeoCTaBAAOT 3K3aMeHaLMOHHOM KOMUCCUW HEeNOCPeACTBEHHO Ha
BCTYNUTE/IbHOE WCMbITaHVE MOTMBALIMOHHOE MUCbMO NO ¢opMe, MpeAcTaB/ieHHON B
MprnoxeHNN.

MOTVBaLMOHHOE MUCBMO COAEPXUT Cnefyroline obsa3aTe/lbHble CTPYKTYPHbIe
3N1eMeHThbl:

1. Ob6ocHoBaHMe BbI6Opa Hay4YHOW cneLmnanbHOCTU.

2. Llenn noArotoBkM M 3alMThl KaHAWAATCKOW Aucceptaumm no BblIOPaHHOM
Hay4YHOW cneumanbHOCTU.

3. HayuHbIli 3agen no TemMe npeanosaraeMoro AnccepTaumoOHHOro nccneoBaHus (¢
npunoxeHmem aptedakToB MO XeNaHWK NOCTYMNALWero - Hay4Hblx cTaTei, anpobaumm
pe3ynbTaToB HaY4YHbIX UCCNeL0BaHUI U T.M.).

4. MoTuBauusa K NpoBeAeHNI0 CaMOCTOSATE/IbHbIX HAaY4YHbIX UCCNef0BaHWN.



Pe3ynbTaT BCTYNUTENBHOrO WCMNbITaHUS B dopme cobecefOBaHUA MO HAyYHOM
crneuyanbHoOCTU oleHmMBaeTcs no 50-6annbHoON LWKane.

MunHMManbHoOe Konn4ecTBo 6annos, NOATBEPXAaroLlee yCreLwHoe NpoxoxieHune
BCTYNUTENBHOrO UCNbITaHUA B Gopme cobecedosaHuAs NoO HAy4YHOU cheyuanbHOCMU,
coctaBnset 17 6annos.

LLIkana oueHVBaHWA OTBETOB MOCTYMNaLLNX:

- 07 0 o 16 (WwecTHaguaTb) 6ann0B - MOTUBALMOHHOE NNCbMO NPEeACTAaBAEHO, HO He
COAEPXUT BCe o0b6fA3aTe/lbHble 31eMeHTbl. [1oAroTOBNEHHOCTb MOCTynarLero B
aCNVpPaHTYpy HU3KO OLeHeHa KOMWUCCMeW. HayuHbli 3ajen no npegnosiaraeMon Teme
avncceptaumn B pamMKax BblOpaHHOM HayyHOW CreumanbHOCTU OTCyTCTByeT. B xoge
cobecej0BaHNS YCTAaHOB/EHbl: HN3Kas WX OTCYTCTBYHOLLAA MOTMBALMS MOCTYNatoLLEro K
NoAroToBKe W 3almMTe AUCCepTauuy Ha COMCKaHWe yYeHOW CTerneHW KaHAuAaTa Hayk B
nepmog 0CBOEHUA NPOrpaMmMbl acrnmpaHTypbl;

- o7 17 (cemHaguaTb) Ao 33 (Tpmauatb Tpu) 6anN0B - MOTMBALMOHHOE MUCbMO
COAEePXUT BCe obsa3aTenbHble 371eMeHTbl. locTynarowmii nMeeT Hay4Hbld 3ajen no
npeAnonaraemMon TeMe ANCCepPTaLMOHHOIO NCCNeL0BaHNS B PpaMKax BbIOpaHHOW Hay4YHOM
CneumanbHOCTN, YTO MOATBEPXAAETCHA €ro HayYHbIMW MNy6AvKauusaMm Wan  NHbIMU
npeacrTaBneHHbIMY apTedakTamu. B xoze cobecesoBaHNSA YyCTaHOBNEHbI: BbICOKAs CTeMeHb
NMOArOTOBNEHHOCTV K MPOBEAEHUIO  CaMOCTOATENbHbLIX  HAY4YHbIX  WCCIeLOBaHUM,
MOTMBMPOBAHHOCTM MOCTyMNaroLLero K NoArotoske 1 3alimTe AUCCEpTaLMM Ha COUCKaHMe
yUYeHOW CTeneHn KaHANAATA HayK B Meproj OCBOEHNSA NPOrpaMmMbl aCMPaHTYpPbI.

- OT 34 (TpuauaTtb 4YeTblipe) 4o 50 (NAaTbAecAaT) 6an10B - MOTMBALMOHHOE MUCbMO
COAEPXUT BCe 06513aTe/IbHble 3N1eMEeHTbI, KaXAbI 13 KOTOPbIX Pa3BepHYTO 1 060CHOBAHHO
packpbIT noctynarowmm. oAroTOBNEHHOCTL MOCTYMAaroLWero B acrnmpaHTypy BbICOKO
OoLleHeHa KoMuccrer (B TOM 4YuCie Ha OCHOBAHWM aHanum3a MpejcTaBieHHbIX Hay4YHbIX
cTaTer AN UHbIX UHAMBUAYAbHbBIX AOCTVXEHWI) N0 BbIBPAHHOW HAay4YHOM cneuuanbHOCTU.
B xopge cobecefoBaHUS YCTaHOB/EHbl: BbICOKAs CTeMeHb MOTWBMPOBAHHOCTU
NOCTyMatoLLLero K noAroToBke W 3alimMTte AncCcepTauunM Ha COUCKAHWE YyYeHOW CTeneHu
KaHAMAATa HayK B Meprios 0CBOEHWSA NPOrpaMmbl aClPaHTypbl; Haan4yme Hay4yHoro 3ajena
no Teme MAAHUPYEMOro WUCCNeLOBaHUS; CNOCOOHOCTb yyacTUs B FPaHTOBOW paboTe, B
KONINEeKTUBHbIX NCCNef0BaTes/IbCKUX NPOeKTax.

3. 0c06eHHOCTY NpoBeAeHUNA BCTYNUTENIbHOIO UCMbITaHUS B popMe YCTHOro
3K3aMeHa No cneuunanbHoOW ANcuMNInNHe

BcTynutenbHoe ucnbiTaHMe No cneumanbHOW AUCUUMINHE NMPOBOAUTCA B dopme
YCTHOro 3K3aMeHa B COOTBETCTBUM C COAepXaHWeM MporpamMmbl 1 nepeyvyHem BOMPOCOB,
YCTaHOBEHHbIX NPOrpamMMoin BCTYNNTENIbHbIX UCTMbITaHUIA.

B Hauane nposefeHUs BCTYNUTENIBHOIO UCMbITaHUS B $OpMe YCTHOrO 3K3amMeHa no
ANCUMNANHE, COOTBETCTBYHOLLEN HAy4YHOW CneumanbHOCTW, OpraHv3aTopamMu BblAArOTCS
NOCTYMNarLLMM 3K3aMeHaLUNOHHble buneTbl U TNCTbI N8 OTBETOB.

DK3aMeHaUMOHHbIN 6uneT BkIKOYaeT 3 BonMpoca, 1 1 2 13 KOTOPbIX - 13 NepeyHs
BOMPOCOB AN MOAroToBKM (M. 5 AaHHOW nporpammsbl), 3 - No Teme MpeAnosiaraemMoro
ANCCepTaLMOHHOIo UccieJoBaHNS.

[Na NoAroToBKM K OTBETY MO 61neTy OTBOAUTCA He MeHee 60 (LecTuaecaT) MUHYT.

Ha cobecesfoBaHve no 6unety C O4HWUM MOCTYNatOLLMM OTBOAUTCA He 6onee 30
(TpPUALaTN) MUHYT, B TeYeHMe KOTOPbIX MOCTynaroLleMy YieHaMm KOMUCCUN MOTYT 6biTb
3a/laHbl  JOMOJIHUTE/IbHbIE BOMPOCHblI B COOTBETCTBUW C MPOrpaMMolri BCTYNUTeNbHbIX
NCNbITaHUN.



Pe3ynbTaTbl BCTYNUTENBHOIO WCMNbITaHUS B dOpMe YCTHOro 3K3amMeHa o
cneymanbHOM ANCUMNINHE OLeHMBaKOTCA No 50-6annbHON LwKane.

MunHMManbHoOe Konn4ecTBo 6annos, NOATBEPXAaroLlee yCreLwHoe NpoxoxieHune
BCTYNUTENBbHOIrO UCMNbITaHUA B OpMe yCmH020 3K3aMEHa No cneyuansHol OucyunauHe,
coctaBnset 13 6annos..

LLIkana oueHMBaHMA OTBETOB MOCTYMNatOLLNX:

- o1 0 go 12 (aBeHajLUaTb) - coAepXaHMe OCHOBHbIX MOMIOXEHWNI TeOpeTUYeCcKoro
BOMpOCa 3K3aMeHaUMOHHOro 6uieta He  packpbiTo, MOCTyMarwWmMn  nokasan
bparmeHTapHble 3HaHUSA (MAKM NX OTCYTCTBME); OTBETbl Ha AOMOJIHUTENbHblIE BOMPOCHI
KOMWCCUN He MOJIyYeHbl; MOCTyNatmLWmmM AONYyCKarTCA rpybble A3blkoBble (GOHeTnYeckue,
nekcmyeckune, rpaMmMaTnyeckme, CTUANCTUYeCKme) OLLINOKM B peyu;

- oT 13 (TpuHaguatb) Ao 25 (aABaguatb MATb) 6annoB - COofepXaHme OCHOBHbIX
MOMIOXEHWIA TeOPeTUYEeCKOro BOMPOCa 3K3aMeHaLMOHHOro buneTta packpbiTO YacTUYHO;
NoCTynarLWnii obnagaet 3HaHUSAMU TONbLKO OCHOBHOMO MaTepuvana; HapylleHa normka
NOCTPOeHUs OTBEeTa, BbIBOAbI 1 0606LLeHNsT He 060CHOBAaHbI; OTBETbl Ha JOMNONIHUTE/IbHbIE
BOMPOCHI KOMUCCUW faHbl HE MONHOCTLH;

- OT 26 (ABaguaTh WecTb) 40 38 (TpUALaTb BOCeMb) 6afioB - cofepXXaHne OCHOBHbIX
MONOXEHWA  TeopeTnUYyeckoro BOMpPOCa  3IK3aMeHaUMOHHOro  b6uneta  packpbiTo;
NOCTYMaroLLNIA 3HaeT N BRajeeT TEOPeTUKO-MeTOAMYECKM anmnapaTtoM, HO cozepXxaTtcs
oTAe/ibHble NPo6esbl; OTBET MOCTPOEH JIOTMYHO, BbIBO/bI 1 0606LLEHNS 060CHOBAHbI; AaHbl
pa3BepHyTble OTBETLI Ha AOMNOJIHUTE/IbHbIE BOMPOCHI;

- 0T 39 (TpuauaTtb AeBATb) A0 50 (NATbAECAT) 6ann0B - cofepXaHVe OCHOBHbIX
NMONOXEHWIA TeopeTnYeckoro BOMPOCA 3K3aMEeHALMOHHOro 6uneTta W310XeHO MOJHO;
NOCTyNaroLWNIA AeMOHCTpUpYyeT rnybokne 3HaHWA U BRajeHne TeOpeTUKO-MeTOANYECKUM
MaTepuranom; OTBET MOCTPOEH JIOTUYHO, B HEM MPUCYTCTBYOT 060CHOBaHHbIE BbIBOAbI U
06006LLeHNs; fJaHbl pa3BepHyTbie 1 060CHOBaHHbIE OTBEThl HAa AOMONHUTEbHbIE BOMPOCHI.

4. Copep>kaHue nporpamMmbl

Paspgen 1.

OCHOBHble MNOHATUA Teopunm cucteM. MaTemaTnyeckoe onuvcaHMe O6BHEKTOB
yrnpaBaeHns: NPOCTPAHCTBO COCTOSAHUN, nepeAaTouHble GYHKLUMK, CTPYKTYpPHble CXeMbl.
AnHamunueckme 1 cTaTnyeckme XapakTepuUCTUKN CUCTEM YrMpaB/ieHVA: MnepexogHas U
BecoBass GyHKUMM M MX B3aMMOCBA3b, YaCTOTHbIE XapakTepuUCTUKW. TunoBsble
AVNHaMMYecKe 3BeHbA U WX XapakKTepuctukn. TMoHsATMe 06 YyCTOMYMBOCTU CUCTEM.
YcTorumBocTb Mo JIANyHOBY, aCMMNTOTMYeCKas, 3SKCMOHeHUManbHas YCTOMYMBOCTb.
YCTONUMBOCTb JIMHENHbIX CTauWOHapHbIX cuctemM. Kputepunm JlanyHosa, JlbeHapa—
Wwunapa, TlypBuua, MwuxannoBa. KauyecTBO MpoUECcCOB YNpaBaeHUs B JIMHENHbIX
ANHaMUYecknx cuctemax. lNokasatenu Kadyectsa rnepexoiHblx npoLeccos. MeTobl OLLEHKN
KayecTBa. Koppekuumsa cuctem ynpasieHUs. YrnpasneHue npu AeliCTBUM BO3MYLLEHWIA.
Pa3nnyHble TUMbl BO3MYLLIEHWIA: OnepaTopHble, KOOPAVHATHbIe. IHBapuaHTHbIE CUCTEMBI.
ABCONOTHAA YCTOMUMBOCTb. [eoMeTpuyeckme W 4YacTOTHble KpUTepun abCoNTHOM
yCTOMYMBOCTU. ABCONOTHAsA CcTabunmsaumsa. AAanTVBHblE CUCTEMbl CTabUNV3aLMN: METOZ
CKOPOCTHOrO rpajvieHTa, MeTOJ LeneBblX HepaBeHCTB. YnpasieHne B YCI0BUAX
HeonpegeneHHOCTU. NaeHTUdMKaUNS AnHaMnyeckmnx cuctem. Knaccndbumkaumsa AUCKpeTHbIX
cMcTeM.  YpaBHEHUS UMMYNbCHbIX CUCTEM BO BPEMEHHOM 06nactu. YpaBHeHus
Pa3OMKHYTbIX U 3aMKHYTbIX UMMY/AbCHbIX CUCTEM OTHOCUTENIbHO pelueTyaTtbiX QYyHKLUUA.
AVckpeTHble cucTeMbl. Z-npeobpa3oBaHuve pelletyatbiX OYHKUWIMA W ero CBOWCTBA.
MNepesaToyHas, nepexogHas W BecoBas OGYHKUWU WUMMYAbCHOW cucTteMbl. OnucaHue



MHOTrOMEpPHbIX MMMYNbCHbLIX CUCTEM C MOMOLLbHO NMPOCTPAHCTBA COCTOSIHUN. YCTORUMBOCTb
ANCKPETHBIX  cUCTeM.  MeToabl  UCCNefoBaHUA  MOBEAEHUS  HENNHEVHbIX  CUCTEM.
ABTOKONEBAHWISA HENVHEMNHBIX CUCTEeM, OTobpaxkeH e A. NyaHkape, yHKLUUSi NoC1eL0BaHNS,
Anarpamma Jlameppesi. Knaccnoukauma onTUManbHbIX CUCTEM. 3ajayn onTMMU3aLUN.
3BpuCTUYECKME  MEeToAbl  CTabunvs3aumu:  HelpoceTW,  PasMbiTble  MHOXECTBa,
NHTeNNeKTyanbHoe ynpasBfeHue.

Pazpen 2.

MNocTaHOBKa 3afay MaTeMaTU4yeckoro nporpaMMmpoBaHna. ONTUMU3ALMOHHbIV
noaxod K  npobnemMaMm  ynpasneHWA  TeXHOJIOrMYecKnmm npoveccamu "
NPOV3BOACTBEHHLIMU cMcTeMamu. [onycTMoe MHOXeCTBO W LeneBas ¢yHKUMA. PopMbl
3anncK 3ajad MatemMaTtUyeckoro nporpamMMmMpoBaHus. NocTaHOBKa 3afayv NMHENHOro
nporpaMmmmpoBaHusa. CTaHZapTHas W KaHoOHW4eckas ¢opmbl 3anucu. JonycTtuMmble
MHOXeCTBa M ONTUMaJibHble pelleHns 3ajay MHEHOro NporpaMMmMpoBaHns. Beinykble
MHOXeCTBa. YC/I0BUS CyLLeCcTBOBaHWA W CBOWCTBA OMTMMAabHbLIX pPeLleHn 3ajayn
NVHENHOro nporpaMmmMmpoBaHns. ONopHble peLUeHUs CUCTeMbl NVHENHbIX YPaBHEHWA.
CeefeHne 33afayn  NVNHEWHOro MNPOrpaMMMPOBAHNA K AUCKPETHOW  ONTUMU3ALUN.
CumMmnnekc-metos. Teopus  ABOWCTBEHHOCTM B JIMHEMHOM  MPOrpaMMMPOBaHUN.
/lBoVicTBeHHble 3ajauun. [eoMeTpuyeckas MHTeprnpeTauns ABOWNCTBEHHbIX NMepeMeHHbIX.
HeobxoAnMble yC/OBMA OMNTUMANbHOCTM B HeNWHEerHbIX 33JavyaX MaTemMaTuyeckoro
NporpaMMmpoBaHns. JIOKanbHbIM U N06anbHbIN 3KCTpeMyM. HeobxoanMble ycCnioBuUA
6e3yc/IoBHOro  3kcTpemyMa AunddepeHumpyeMblix OyHKUMA. HeobxoamMble yC1oBUSA
akcTpeMyma anddepeHumpyemMon GyHKLUMM Ha BbINYKIOM MHOXecTBe. HeobxoaviMble
ycnosua KyHa—Takkepa. 3ajadnm 06 YC/IOBHOM 3KCTPEMYME W MeToJ MHOXUTenen
NNarpaHxa. Bebinykible ¢YHKUMM U KX CBOWCTBa. [locTaHOBKa 3ajayun BbIMyK/IOro
nporpaMmmMmnpoBaHns 1 Gopmbl nx 3anmcu. NpocTeinwrie CBOMCTBA ONTUMAaNbHbIX PeLLUEeHN.
Heobxoammble M [0CTaTOYHblE YCI0BUA 3KCTpeMyMa AnddepeHumpyemMor BbIMykKI0U
bYyHKUMM Ha BbINYKNOM MHOXeCTBe M UX npuMeHeHue. Teopema KyHa—Takkepa 1 ee
reometpuyeckas nHTepnpetauma. Knaccnpukaums mMetogos 6e3yc/ioBHON ONTUMU3ALINN.
Ckopoct cxoammoctn. MeTtoabl nepsBoro nopsagka. [pagveHTHble meToAbl. Metogbl
BTOpOro nopsgaka. Metog HbtoToHa 1 ero moguukaummn. Metobl NnepeMeHHON MeTpUKM.
MeToZbl  COMPSXKEHHbIX  rpagveHToB. MeToabl  Hynesoro  nopsgka.  MeTtogpl
MOKOOPAMHATHOIO  Cnycka, Xyka—/DKMBCa, COMPsKEHHbIX HanpasaeHuin. MeTogbl
AepopMumpyemblx KOHPUrypauni. CumniekcHble MeTo/bl. OCHOBHbIE MOAXOAb! K peLleHM o
3ajauy c orpaHnyeHnamun. Knaccnpurkaums 3agad u MeToZoB. MeTo npoekumn rpagmeHTa.
MeTo/ YCIOBHOrO rpaguveHta. Metofbl CBefleHUs 334ay C OrpaHNYeHVAaAMU K 3ajadam
6e3yc/IoBHOV oNnTUMM3aUMK. MeTodbl BHELWHUX W BHYTPEHHUX WTpadHbIX GYHKLNN.
CneuvanbHble MeTOAbl pelleHus 3ajad YCIOBHOW onTummsaumn. KOMOGUHNPOBAHHLIN
MeTOJ, NPOeKTUPOBAHUA U LWITPaPHbLIX PYHKLMI. MeToj 3epKasibHbIX MOCTPOeHWA. MeTog,
CKOMb3ALEero Aonycka. 3ajaynm CToxacTM4eckoro nporpammmpoBaHms. CToxactuyeckme
KBa3surpajmeHTHble MeTobl. [paMble 1 HernpsaMble MeToAbl. MeToAbl Cly4anHoro rnoucka.
MeToAbl 1 3aa4u ANCKPETHOrO MPOrpaMMUpPOBaHMA. 3aja4Un LLeSI0YNCIEHHOIO IMHENHOro
nporpamMmMmpoBaHus. Metoabl oTceveHVss FTomopu. MeTos BeTBeM U rpaHuu. 3ajada o
Ha3HayeHusX. 3aga4m oNTUMKM3aLMA Ha ceTaX N rpadax.

Pa3pgen 3.
MNocTaHOBKa 3ajay MpUHATMA pewweHuid. Knaccndukaums 3agayvy  NpUHATUA
peweHuin. JTanbl pelleHVs 3ajady. JKCNepTHble npoueaypbl. 3ajays OLEeHVBaHUS.



ANropuT™  3KCnepTu3bl. MeToabl MOAyYeHUs  3KCMepTHOW  MHpopmaumn.  LLkanbl
N3MepeHn, MeToAbl  SKCMEepPTHbIX  M3MepeHWr. MeTodbl  OMpoca  3KCMepTos.,
XapakTepuUCTUKN 3KCnepToB. MeToabl 06paboTKM 3KCMepTHOW UHPOopMaLmK, OLeHKa
KOMMETEHTHOCTU 3KCMepToB, OLleHKa COrjacoBaHHOCTU MHEHUIA 3KcnepToB. MeToabl
$opMMPOBaHNS NCXOAHOIO MHOXECTBa anbTepHaTB. Mopdonornyeckmii aHanmns. MeTogbl
MHOIFOKpUTEPUaNbHOW OUEHKM anbTepHaTB. MHOXecTBa KOMMPOMMCCOB U COrnacus,
NOCTPOEeHMEe MHOXeCTB. AKCMOMaTuyeckne MeTOAbl MHOTOKPUTEPUanbHOM  OLLEHKMW.
MpsiMble MeTOZbl MHOTOKPUTEPUANbHOW OLEHKN anbTepHaTMB. MeTofbl HOpManu3aumnm
KpuUTepueB. XapakTepucTukn rnpuopuTeTa Kputepues. [locTynvpyemble MNPUHLAMBI
ONTUMaNbLHOCTU  (PaBHOMEPHOCTW, CrpaBeAMBOM  YCTYMNKW, [N1aBHOTO  KpuTepus,
nekcukorpaguyecknin). [epeBbs pelleHWin. MeToabl KOMMeHcauun. MeTozbl MOpOros
HecpaBHUMOCTU. [lnanorosble MeTOAbl MNPUHATUA pelleHnid. [puHATHe pelleHnin B
yCnoBuAX HeornpegeneHHocTy. CTaTucTMyeckne MOoAenn MPUHATUSA pelleHnin. HeyeTtkue
MHOXecTBa. OCHOBHble onpejeneHns 1 onepauny Haj He4vyeTKUMU MHOXeCTBaMWU.
HeueTkoe mogennpoBaHue. 3aja4m MaTeMaTUYeCKoro NPOrpaMMmMpoOBaHMA NPU HeYeTKnX
NCXOAHbIX  ycnoBuaX. [loCTaHOBKM  33Za4  Ha OCHOBE  Pas/iYHbIX  MNPUHLUWMNOB
ONTUMaNbHOCTU. He4yeTkne OTHOLUEHWs, oOnepaunn Haj OTHOLLUEeHUAMY, CBOWCTBA
OTHOLWIEHWA. TIpuHATME peleHnn Mpu HeYyeTKOM OTHOLUEHVW NpeAnoYTeHnrn Ha
MHOXeCTBe aNbTepHaTMB. [IpUHATME pelleHni Npu  HEeCKONIbKUX  OTHOLUEHUAX
npegnoyTeHns. CBOMCTBA CI0XHbIX cucTeM. OCHOBHble MPUHLMMBI CUCTEMHOIO NOAX0Aa K
OLleHKe COCTOSIHUSA U YNpPaBieHUNI0 CNOXHBIMU cucTeMamn. CnaboCcTpyKTypUpPOBaHHbIe
33f,a4n  ynpaBneHus, MeToAbl W CUCTEMbl MPUHATUSA  YNPaBAEHYECKUX peLueHWi.
NHTennekTyanbHble yrnipaBastoLme cncteMbl. HeueTkoe aganTyBHOE yripaBaeHue.

Paspgen 4.

MoHATME AaHHbIX, CUCTeMbl AaHHbIX. O6BbekTbl AaHHbIX. ATPUOYTbl OOBLEKTOB.
3HaveHVsa AaHHbIX. NaeHTUdMKATOpPbl 06bekTa AaHHbIX, KAKO4YeBble 3/1eMeHTbl AaHHbIX.
MoHATMe 3anucK JaHHbIX. Parnbl JaHHbIX. basbl JaHHbIX. TpeboBaHWS, NpeabsBaseMble K
6a3aM fJaHHbIX. PacnpeseneHHble 6a3bl JaHHbIX. Mogenu JaHHbIX. PenaumoHHas Mogenb
AaHHbIX. CeTeBaa Moe/ib JaHHbIX. Vlepapxmnyeckasd Mojenb AaHHbIX. B3anMocBA3n mexay
obbekTamn un atpmbytamu. Cuctembl ynpaBneHWs 6asamu JAaHHbIX. OCOBeHHOCTU
ynpaBfieHNa  pacrnpejeneHHbiMy  6as3aMy JaHHbIX W CUCTEMbl  yrnpaBieHUs
pacnpeseneHHbIMM 6a3amMm gaHHbIX. CTaHAapTbl Ha 0OMeH AaHHbIMU MeXAy NoAcMcTeMaMin
ACY. lMpoekTnpoBaHMe 6a3 faHHbIX. XU3HEHHbIA LUMKA 6a3bl gaHHbIX. KOHUenTyanbHas
Mogenb. Jlornyeckasa mogensb. CnoBapu AaHHbIX, UX Ha3HayeHue, VHTEerpmpoBaHHbIe U
He3aBUCKMble C10Bapy AaHHbIX. A3bIKW, NCNONb3yeMble B 6a3ax AaHHbIX. A3bIKM ONUCaHNSA
JAaHHbIX. A3bIKW MaHUNYNVPOBAHUA JaHHbIMU. YPOBHW abCTpakLmnmy 415 ONMUCAHNA JaHHbIX.
OpraHuzaums nporpaMmHoro obecnedeHuss ACY. TexHONOrMM  CTPYKTYPHOro W
06BEKTVMIBHO-OPUEHTVMPOBAHHOIO MporpaMMupoBaHns. KoHCTpyMpoBaHMe abCTpakTHbIX
TUNOB AaHHbIX. VIHKaNCynaums AaHHbIX U METOAOB MX 06paboTkM B Knaccax 0H6BHEKTOB.
Wepapxusa knacco. ba3oBble M MPoOV3BOAHbLIE KaaccChbl. [pocToe M MHOXecCTBeHHoe
HacnegoBaHue. [eperpy3ska MeToAOB ¥ ornepauuini 06paboTKmn JaHHbIX B KNacCaX 06beKToB.
AbcTpakTHble knaccel. lNMonumopdHas obpaboTka AaHHbIX. BupTyanbHble MHTepderichl.
MNapameTpur3aums TUNOB AaHHbIX B knaccax N GyHKUMAX. TUMOBble CTPYKTYPbl OMMUCAHNA
abCTPaKTHbIX AAHHbLIX (MaccMB, CTeK, o4vepeab, ABOMYHOE AepeBo). [MporpaMmupoBaHme
MaTeMaTUYeckux CTPYKTYp (MaTpuubl U KOHeuyHble rpadbl). MeToabl NpOrpamMMHON
06paboTkN AaHHbIX. VTepauusa n pekypcus. CopTMpoBka U nomck. KpmntoobpaboTtka v
oKaTue JaHHbIX. lNepeyuncneHne 1 ynopsajoumBaHne KOMBUHATOPHbIX 06bekToB. BBOA-



BbIBOJ, faHHbIX. ObpaboTka ¢arinos. TexHonormy nporpaMmmmpoBaHmsa. Komnunsums um
pefakTnpoBaHue cBs3ed. Bepudukauma w  oTnagka nporpammbel. ABTOMaTM3aums
pa3paboTKy NPOrpaMMHbIX MPOeKTOB. [porpaMMHas JoKyMeHTauus. Buabl 1 KOMMOHEHTHI
nporpaMMHoro obecnedeHus. OnepauyiOHHbIe CUCTeMbl. TpaHcaaTopbl. [MpuknagHoe
nporpaMmmHoe obecrneyeHve. JIMHIBUCTUYECKUA W TFeOMeTpUYeckuin  NpoLeccopsbl.
Mpoueccopbl BM3yanMsaumm U MOHUTOP rpaduyeckon noacucTeMbl. ApxmuTekTypa
rpapuryeckmx TepMUHaNoB U pabounx CTaHLNA.

Paspgen 5.

STanbl  PasBUTUA  CUCTEM  UCKycCTBeHHOro wuHrtesnekta (CHAN).  OcCHOBHble
HanpaBAeHVa Pa3BUTUA UCCNeAOBaHUA B 061aCTN CUCTEM UCKYCCTBEHHOMO WHTeNNeKTa.
HenpoburoHnyecknri noaxos. CUcTeMbl, OCHOBaHHbIE Ha 3HAHWAX. VI3BneyeHne 3HaHWA.
NHTerpauna 3HaHWW. basbl 3HaHWWA. CTPYyKTypa CUCTEM WCKYCCTBEHHOrO WHTEe//1eKTa.
Apxutektypa CUW. MeTtogonornsa noctpoeHus CUW. SkcnepTtHble cuctembl (3C) Kak BUA
CN. Obwasa cTpykTypa 1 cxema ¢yHKuMoHMpoBaHua SC. lpeacTaBneHue 3HaAHUN.
OcHoBHble noHATMA. CocTtaB 3HaHun CUW. OpraHumsauus 3Hanuin CUW. Mogenwn
npeacTaBneHnss 3HaHu. [lpeacTaBneHMe 3HaHUK C MOMOLLBI CUCTEMbl MPOAYKLUMIA.
CTaHZapT 4N pelleHns 3aja4 aHan3a AaHHbIX. POy y4acTHMKOB B NPOeKTax no aHanmsy
JaHHbIX. BHegpeHVe cncteM MalMHHOIO obyyeHus. 3ajada knaccnbukaumm. AHCamo6m
MoZenen MAWMWHHOIO O0bydyeHUs ANna 3afjayn  knaccudukaumn. HenpoHHble ceTwu.
MNepcentpoH PoseHb6natta. [lpobnema wuckntovarowero «1M».  MHOroc/ionHbIN
nepcenTpoH. NpeacTtaBneHne 6yneBbixX GyHKLMA NPY MOMOLLM NepcenTpoHa. NpeogoneHne
OrpaHNYeHns NNHENHON Pa3fenMocTy 1 pelleHne npobaembl nckarovarowero «A».
OCHOBHbIe MOHATUA 0B6YyYeHUs HEMPOHHbLIX ceTell. [pagneHTHble anropuTMbl OByYeHUs
HeVpOHHbIX ceTer. ANrOpPUTM O0BPATHOro pPacrnpocTpaHeHus owunbkn. [OCTOMHCTBA U
HeZOCTaTKM anroputMa. pyrvme anroputMbl 06y4eHnss HeMpPOHHbIX ceTel. CUrMmougansHas
HelVipoHHasa ceTb. MeToAbl 0ByYeHUs CUrMOUAANbHbIX HENPOHHbLIX ceTeil. PaguanbHas
HelipoHHasa ceTb. MeToabl 0b6yuyeHUs pajManbHbIX HEWPOHHbIX ceTer. ObydyeHme Ha
Hepa3MeUeHHbIX [JaHHbIX W MOWUCK aHOManuin B JaHHbIX. AArOpUTM 06pPaTHOro
pacnpocTpaHeHUss 0byyeHWs  HeVpPOHHbIX ceTel. [nybokme HeWpoHHble ceTn
(KoMNblOTEPHOE 3peHue, pa3bop ecTeCcTBEHHOro fA3blka, aHanM3 TabAW4HbIX AAHHbLIX).
Knactepusaums n gpyrve 3afjayn obydyeHus. 3ajadun paboTbl C nocnejoBaTe/lbHbIM
[JaHHbIM, 06paboTKa ecTeCTBEHHOro A3blka. PekoMeHzaTeNlbHble cnucteMbl. OnpegeneHve
BAXXHOCTU MPU3HAKOB U CH/XEHWE Pa3MepHOCTU.

5. BO"pOCbI AN NnoArotoBKM K BCTynmTeJ/ibHbIM UCMbITAHNAM

OnpegeneHuve cUCTeMsl.

CBouncTBa cucTem.

NaoeHTndrKaumsa AMHaMNYeCcKUX CUCTEM.

Knaccndurkaums ANCKPETHbIX CUCTEM.

KOHeuHO-pa3HOCTHbIe ypaBHEHS.

AnckpeTHble CUCTEMBI.

AvckpeTHoe npeobpasoBaHve Pypbe. Z-npeobpasoBaHme. pelleTyaTtbiX GYyHKUUIA 1
ero CBOWCTBa.

8.  [lepepatouHas, nepexofHas 1 BecoBas GYHKUMN UMMYIBCHOM CUCTEMBI.

NoukwhN =



9.  YCTOMYMBOCTb ANCKPETHBIX CUCTEM.

10. WccnepgoBaHue yCTOMUMBOCTM MO MNepBOMY MpUBAMXKeHUto, MeTos byHKUNNA
JlanyHoBa, MeToZ CpaBHEHUS.

11.  MeToabl nccneoBaHNS NOBEAEHUS HEIMHENHbIX CUCTEM.

12.  Knaccndpukaymsa onTUManbHbIX CUCTEM. 3a4a4um ONTUMU3aLUN.

13. WIHTennekTtyanbHoe ynpasfeHume

14. TloHATME AaHHbIX, CUCTEMBI AaHHbIX. O6beKTbl 4AHHbIX.

15. ATpunbyTbl 06bEKTOB. 3HaUYEHNSA JaHHbIX.

16. WaeHTndnKaTopbl 06BEKTA AAHHbIX, KIHOYEBbIe 3/1eMeHTbl JaHHbIX.

17. ToHATWe 3anncn gaHHbIX. Panabl JaHHbIX.

18. basbl AaHHBbIX.

19. TpeboBaHusa, NpeabsBasemMble K 6a3am AaHHbIX.

20. PacnpegeneHHble 6a3bl JaHHbIX.

21. Mogenv fjaHHbIX.

22. PenaumoHHas moaenb AaHHbIX.

23. CeTteBasi MoAeNb AaHHbIX.

24. Vlepapxmnyeckaa Mogesnb JaHHbIX.

25. B3ammocss3u mexay obbekTamu 1 atpubytamu.

26. CucTteMmsbl yrnipaBneHus 6asamu AaHHbIX.

27. OcobeHHOCTV yrnpaBneHWs pacnpegeneHHbiMM  6a3amMun  A3HHbIX W CUCTEMbI
yrnpaBieHns pacnpeseneHHbIMY 6azamMu JaHHbIX.

28. TlpoekTnpoBaHue 6a3 AaHHbIX.

29. Xu3HeHHbIN UMK 6a3bl AaHHbIX.

30. KoHuenTtyanbHasa Mofenb.

31. Jlornyeckas mojensb.

32. CnoBapw pAaHHbIX, UX Ha3sHayeHVe, NHTErpuypoBaHHbIE N He3aBUCKMble C/I0BapW
JaHHbIX.

33. fA3bIKK, wncnonb3lyemble B 6a3ax JAaHHbIX. A3bIKM  ONUCAHWUA  AaHHbIX.  SA3bIKK
MaHWMNYyNVPOBaHNA AaHHbLIMU.

34. YpOBHM abCTpaKLMK 4S8 ONUCAHNSA fAHHbIX.

35. OpraHusaums nporpaMmHoro obecneveHus ACY.

36. TexHONOornm CTPYKTYPHOro N 06 bEKTUBHO-OPUEHTUPOBAHHOMO MPOrpaMMUPOBaHNS.
37. KOHCTpynpoBaHMe abCTpakTHbIX TUMOB AAHHbIX.

38. WHKancynaumsa faHHbIX M MeTOAOB X 06paboTKK B KaccaX 06 beKTOB.

39. Wepapxwusa knaccos. ba3oBblie N NPOM3BOAHbIE K/1acChl.

40. [lpocToe 1 MHOXeCTBeHHOE Hac/ef0BaHMe.

41. Tleperpy3ka MeTOZOB 1 onepauunin 06paboTkn AaHHbIX B K1acCaX 06bEKTOB.

42. ABCTpaKTHbIe Kiacchbl.

43. TonumopdHas o6paboTka AaHHbIX.

44. BupTyanbHble MHTepbencol.

45. TlapameTpusayus TUMOB AaHHbIX B Knaccax U GyHKLNSX.

46. TunoBble CTPYKTYPbl OMUCAHUA abCTPaKTHbIX [JaHHbIX (MaccmB, CTeK, o4vepesp,
ABOVYHOE [iepeBo).

47. TlporpaMMupoBaH/e MaTeMaTUYecknX CTPYKTYp (MaTpuLbl U KOHeYHbIe rpadsbl).

48. MeToabl NPOrpamMMHOM 06paboTKM AaHHBIX.

49. WTepauus n pekypcus.

50. CopTmpoBKa 1 NOwck.

51. KpunTtoobpaboTka 1 oxaTue JaHHbIX.



52. TepeuvnicneHne 1 ynopagovmBaHie KOMOMHATOPHbLIX 06BEKTOB.

53. BBOA-BbIBOJ AaHHbIX. ObpaboTka dalnos.

54. TexHo/MOrnMm NporpaMMmMpoBaHms.

55. Komnunauusa v pejakTmpoBaHue CBs3en.

56. Bepudwukaums n oTnagka nporpamMmel.

57. ABTOMaTM3auusa pa3paboTkm NPOrpaMMHbIX MPOEKTOB.

58. [lporpammHas fOKyMeHTauus.

59. Bwnapbl N KOMMOHEHTbI NPOrpamMMHOro obecrneyeHus.

60. OnepauynoHHbIe CUCTEMBI.

61. TpaHchaTopsl

62. [lpuknagHoe nporpaMMHoe obecneveHve

63. [locTaHOBKa 3a4a4 MPUHATUA peLleHnA.

64. Knaccnpukaums 3afad NpUHATUS peLleHni. ITanbl peLleHns 3a4ay.

65. >SKkcnepTHble Npoueaypsbl.

66. 3ajaun oueHWBaHUA.

67. ANTOpPUTM 3KCNEepTU3bI.

68. MeToapbl MONyYeHUsa 3KCNepTHOM MHPOPMaLNK.

69. LUKkanbl n3mMepeHuin, MeToAbl SKCNEepPTHbIX M3MePEeHUIA.

70. MeTozbl onpoca 3KCnepToB, XapakTepUCTUKM 3KCMEePTOB.

71. MeToabl 06paboTKM 3KCNEPTHON MHPOPMALINK, OLleHKA KOMMETEHTHOCTW 3KCMepPTOB.,
OLleHKa COrfiacoBaHHOCTY MHEHWI 3KCNepTOoB.

72. MeToabl $OPMNPOBAHUA NCXOAHOTO MHOXECTBA a/lbTePHATVB.

73. Mopdonormnyeckumin aHanms.

74. MeToabl MHOTOKPUTEPUANIbHOM OLIEeHKN aflbTepHaTUB.

75. MHoOXecTBa KOMMNPOMUCCOB W COrNacus, NOCTpoOeHne MHOXECTB.

76. [epeBbs peLUeHWiA.

77. TIpUHATYE peLUeHUiA B yCJIOBUAX HeonpeaeneHHOCTI.

78. CratucTnyeckne Moaenu NPUHSATUSA peLLeHuiA.

79. MeToapl rnobanbHOro KpUTEpUS.

80. HeueTtkne MHOXecTBa. OCHOBHble oOnpejesieHUs U onepauun Hag HeyeTKNMU
MHOXeCTBaMW.

81. HeueTkoe MogenvpoBaHue.

82. 3ajayn maTemMaTUYeckoro NPorpaMMrUpPOBaHNA NPU HEYETKNX NCXOAHBIX YC/TOBUSIX.
83. HeueTkune oTHOLLEHWA, ONepaLnn Haj OTHOLLEHVAMM, CBOMCTBA OTHOLLEHWIA.

84. TpuHATME peLleHWn NPV HeyeTKOM OTHOLUEHWW MpeAnoyYTeHnri Ha MHOXecTBe
a/lbTepHaTuB.

85. TpuHATME peLleHUiA NPY HECKObKNX OTHOLLEHWUSAX NPesnoYTeHNs.

86. (CBOWCTBA CNOXHbIX CUCTEM.

87. OCHOBHbIE MPUHLWMBLI CUCTEMHOIO MOAXOAA K OLEHKe COCTOAHUS W YnpaBieHUIo
CNIOXHbBIMU CUCTEMaMN.

88. CnaboCTpyKTypupOBaHHble 3afayl yrpasfieHUs, MeToAbl U CUCTEMbl MPUHATUA
yrnpaB/ieHYeCKNX peLleHunia

89. JIlnHelHas perpeccus

90. Jloructunyeckas perpeccus

91. Bronornyeckmin N NCKYCCTBEHHbLIV HENPOH.

92. OCHOBHbIe PYHKLNM aKTUBALMN HENPOHOB.

93. CTpyKTypa HelMpOHHOW CeTW.



94. TlpenmyllectBa HeVpOHHbIX ceTelr. ConocTaBneHne TpaguLMOHHBLIX 3BM 1
HenpPOKOMMNbIOTEPOB.

95. Knaccndumkaumm HerpoHHbIX ceTein, 061acTy NPUMEHEHNSA N peLlaeMble 3a4a4n.

96. OCHOBHbIe HanpaBAeHNsA Pa3BUTUSA HEVPOKOMIbIOTUHTA.

97. MepcenTpoH Po3eHbnaTa. Npobaema NCKAKYAOLLErO <UAN».

98. MHOroCnOMHbIV NepcenTpoH.

99. peactaBneHve 6ynesblx GYHKLMIA NPV MOMOLLM MepLenTpoHa.

100. MpeogoneHne orpaHNYeHUss JINHENHOW PasfenMocT W pelleHne npobsembl
ncknoyarorero «NJ1».

101. OCHOBHble MOHATUA 0OYyYEeHNS HEMPOHHbIX CeTel.

102. TpagneHTHble afiropUTMbl 0BYyYeHNsT HEVPOHHbIX CeTel.

103. AnropuTM 06paTHOro pacnpocTpaHeHUss oWwmnbkn. [JOCTOMHCTBA W HeAoCTaTKU
anropuTma.

104. [pyrve anropnTmbl 06yyYeHUs HelrMpOHHbIX ceTel. CurmounanbHas HeMpPoOHHas CeTb.
MeToAbl 06yYeHNA CUrMOVAabHbIX HEMPOHHBIX CEeTei.

105. PagmanbHas HelipoHHas ceTb. MeToAbl 06yyYeHUs pagnanbHbIX HEMPOHHbIX CeTeN.
106. ObyueHMe Ha HepasMeYeHHbIX JaHHbIX 1 MOVCK aHOMaJINM B AAaHHbIX

107. Anroputm 06paTHOro pacnpocTpaHeHnss 0byYeHNs HEMPOHHbIX CeTeN.

6. PekomeHpoBaHHaa nuTepaTtypa

a) OCHOBHaA nnTepaTtypa:

1. Tonybesa, H. B. MatemaTnyeckoe MoZenpoBaHme cnctem n npoueccos / Fonybesa
H. B. 4-e wu3a, wcnp. u pgon. CaHkT-MNeTepbypr : Jlanb, 2024. 244 c¢. URL:
https://e.lanbook.com/book/393023

2. Koanwbo, Jlync Meapo. MNocTpoeHme cMcteM MALLUMHHOIMO 0By4YeHUs Ha A3blke
Python [TekcT] = Building Machine Learning Systems with Python : kak n3Bneub 6onbLue
nHGopMaunmn U3 AaHHBIX MyTEM MOCTPOEHUA NPAKTUYECKNX CUCTEM MALLMHHOIO 0byyeHus
Ha a3bike Python / Jlync Megpo Koanbo, Bunnn Puyapt ; [nep. ¢ aHra. A. A. CIMHKNH] .— 2-e
n3gaHve .— Mocksa : MK lMpecc, 2016 .— 301 c.

3. bapckuin A.b. BBeseHuve B HelipOHHble ceTu: yyebHoe nocobue/ bapckmin A.b. —
MockBa : VIHTepHeT-YHuBepcuTeT VIHbopMaumoHHbIX TexHonornii (MHTYWNT), A Mn Ap
Meawna, 2024. 357 c. — https://www.iprbookshop.ru/133929.html

4. SxbseBna, I'. 3. HeyeTkne MHOXeCTBa N HENPOHHbIE CeTU : y4ebHoe nocobue / T. 3.
fxbsAeBa. — MockBa : HTepHeT-YHuBepcuteT MIHbopmaumoHHbIx TexHonoruin (MHTYWAT),
AV M Ap Meana, 2024. — 315 c. — URL: https://www.iprbookshop.ru/142277.html

5. PensnuH, B. . MaTtemaTnyeckoe MogennpoBaHume : y4ebHoe nocobre ans By30B / B.
N. PensnunH. — 2-e nsa., nepepab. n gon. — MockBsa : V3gatencteo HOpart, 2024. — 126 c.
— URL: https://urait.ru/bcode/537305

6. 3aropynbko HO. A. WVICKYCCTBEHHbIN WHTENNEeKT. VHXeHepust 3HaHWIA : y4yebHoe
nocobue ana By3oB / HO. A. 3aropynbko, . b. 3aropynbko. MockBa : FOpanT, 2024. 93 c.
https://urait.ru/bcode/540987

6) fononHUTeNbHas nnTepaTypa:

1. Yybykoa /.A. Data Mining: yuebHoe nocobue/ Yybykoa N.A.— MockBa: VIHTepHeT-
YHuBepcuteT IHGOpMaLMOHHBIX TexHonoruin (MHTYWNT), Ain M Ap Meana, 2024. — 469 c.—
https://www.iprbookshop.ru/133907.html

2. MakkuHnu, ¥Yac. Python n aHanu3 gaHHbix = Python for Data Analysis / ¥ac MakknHnu ;
[mep. c anrn. A. A. CinHknH] .— Mocksa : AMK, 2015 .— 481 c.


https://urait.ru/bcode/540987

3. bapckumia, A. b. Jlornyeckme HelipoHHble ceTu : yuyebHoe nocobue / A. b. bapckuii. — 4-e
n34. — MockBa : VIHTepHeT-YHuBepcuteT MIHGopMaLMOoHHbIX TexHonornm (MHTYUT), A MNn
Ap Megana, 2024. — 491 c. URL: https://www.iprbookshop.ru/142272.html

4. TopoxaHunHa, E. N. HenpoHHble ceTn : yuebHoe nocobue / E. N. TopoxaHnHa. — Camapa :
MOBOMKCKNI TOCYAapPCTBEHHBIA YHUBEPCUTET TeNIeKOMMYHUKauuin n nHeopmatmkn, 2017.
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MNpunoxeHne
dopmMa MOTMBALIMOHHOIO NMCbMa MOCTYyMNaloLero B aCNUpPaHTypy

damMunnns, UMs, OTYECTBO

CeegeHuna o noay4yeHHOM BbICLLEM o6pasoBaH|/||/|

CBegeHusi 06 onbiTe paboTbl (MPU HaNNYKN)

CrnncoK Hay4HbIX Ny6AMKaLWi (Mpy Hann4mnm)

1.

2.

CeegieHMs 06 y4acTUM B HayYHbIX KOHQEPEHLUMAX VAU VHBIX MEPOMPUATUAX C YKa3aHNeM
dopMbl yyacTma (Mpy HaAN4YNK)

CBeseHMsa 06 yyacTu B UCCNIef0BaTeNbCKMX NPoekTax (MPy Hannymm)

CBeseHust 0 NOTyYEHUN HAYUHbIX FPAHTOB (MPY HaNNYMN)

MHble cBeAeHWst Ha YCMOTPeHne abutypureHTa (Npu Hannumm)

Ob6ocHOBaHVe BbIbOpa Hay4YHOW CneLmanbHOCTH

Lenn noarotoBKM W 3alMTbl KaHAMAATCKOM AuccepTauvnm MNo BbIOPAHHOW Hay4HOM
cneumanbHoCTm

Hay‘«IHbII‘/JI 3aj4en no TeMe npegnosiaraeMoro gncceptaynMoHHOro nccnegoBaHmaA

MoTrmBauwvs K npoBeaeHMo CaMOCTOATE/IbHbIX HAYYHbIX I/ICCI'Ie[],OBaHI/IIZ




