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1. O6wme NoNo>XKeHUs

BcTynutenbHble  WCMbITAHUSA  Ha  FPYNnbl  HayyHbIX  cheyyanbHoOCTer Mo
obpasoBaTe/ibHbIM MPOrpaMMaM BbICLLEro 06pas3oBaHUA - MNPOrpaMMamM MoAroTOBKM
HaY4YHbIX W Hay4yHO-Mejarormyecknx KagpoB B acnvpaHType (Aasiee - nporpammbl
acnMpaHTypbl) MPOBOAATCA C LeNblo onpejeneHns YpoBHS TeopeTnYeckor noAroToBKY U
BbISIBNIEHVA CKIIOHHOCTM MOCTYMNatLLLEro K HaQy4YHO-1CC1e0BaTeNbCKON AeATeNbHOCTU.

MporpamMma BCTYNUTENIbHbLIX UCMbITAaHUM  COAEPXWUT OnucaHme rnpoueaypsbl,
0COBEHHOCTW NPOoBeAeHNs BCTYNUTENbHbIX UCMBITaHWIA B OpMe TeCTUpPOBaHUA 1 B popme
YCTHOrO 3K3aMeHa, nepeyeHb BOMPOCOB A1 MOArOTOBKM K 3K3aMeHy, KPpUTEPUU OLLEHKN
OTBETOB MOCTYNakLLMX, a TakxKe peKoMeHAyeMyto inTepaTypy A1 NOArOTOBKU.

MporpamMmMbl BCTYNUTENbHbLIX UCMbITAaHUA GOPMUPYIOTCA Ha OCHOBe delepasnbHbiX
rocyAapCTBeHHbIX 06pa3oBaTe/ibHbIX CTaHAAPTOB BbICLLEr0 06pPa30BaHMA Mo NPorpaMmam
crneyuanuTeTa v (Mnm) nporpaMmmam MarmcTpaTypsbl.

OpraHumsauus v npoBejeHue BCTYNUTENbHbIX WCMbITAHUA OCYLEeCTBAAETCA B
cooTtBeTCTBUM € CTO-2.5.7 «[MpaBmna npmema B CypryTckmnin rocyfapCcTBEHHbIV yHUBEpCUTET
Ha obyuyeHMe No obpasoBaTesibHbIM NMPOrpaMMam BbiCLLEero 06pa3oBaHUs - MPorpaMmam
NOArOTOBKW HayUHbIX N HayYHO-Mefarornyeckmnx Kaspos B acrmpaHType», yTBepPXAEHHbIM
pekTopoM CyplY 1 AeNCTBYOLWMM Ha TEKYLLMIA ro4 NOCTYNAeHUs B aCrUPaHTypy.

BctynuTtenbHble ncnbiTaHns B acnupaHTtypy Cypl'yY npoBoAATCA Ha PyCCKOM A3bIKE.

Ana npyema BCTYNUTENbHbIX UCMbITaHUM Ha rPynnbl HAYYHbIX CheumnanbHOCTen no
nporpaMMam acrnmpaHTypbl MO Kaxzow rpynne ¢GopMUPYHOTCH 3K3aMeHaUWOHHble W
anennsAuMoHHbIe KOMUCCUW.

BcTynutenbHble  UCMNbITAHUA  MPOBOAATCA  3K3aMeHaUMOHHOW KoMuccuer B
COOTBETCTBUW C YTBEPXAEHHbLIM pacrmcaHuem.

MNepecaaya BCTYNUTENbHbIX 3K3aMEHOB He [j0MyCcKaeTCs.

MNocTynarowime charoT cegyrolive BCTYyNUTe/NbHbIE WCMbITAHWUA MO ANCUUMIVHE,
COOTBETCTBYHOLLEN rpynrne HayyHblX CrheumanbHOCTe MpOorpaMmbl  acrnmpaHTypbl B
cootBeTcTBUM € CTO-2.5.5 «[TonoxeHme 0 BCTYNUTENbHbLIX UCMbITAHUAX»:

- B bopMe TeCcTpoBaHNS;

- YCTHOU ¢dopme.

2. 0Oco6eHHOCTU NpoBeAeHUs BCTYNUTENbHOro UCNbITaHMSA B popme
TeCTUpOBaHMUA

TecTpoBaHMe nMpPOBOAUTCA C  WCMONb30BaHMEM  33aAaHWUN,  KOMMAEKTyeMblX
aBToMatmyeck B Moodle CyplY nytem cnyyariHov Bbli6opky 50 TeCTOBbIX 3afaHWi, Ha
peLleHmne KOTopbiX 0TBOANTCA 90 MUHYT.

Pe3ynbtaT TecTMpoBaHUs GOpMMpyeTCca aBTOMAaTUYeCKM C YKa3aHvem 4yucna
NpaBUIbHbIX OTBETOB OT OOLLIEro KONIMYeCcTBa TECTOBbIX 3aA4aHNM N KoNnyecTBa HabpaHHbIX
6annos.

Pe3ynbTaTbl BCTYNUTENIbHOrO UCMbITaHUA B GOpPMe TeCcTUPOBaHNS OLEHNBAOTCA MO
100-6annbHOM LUKane.

MnHVUManbHoOe KONM4ecTBO 6annoB, MoATBepXAatoLLee yCneLwHoe MNpoxoxieHue
BCTYMUTENIbHOIO UCMbITaHMsS B GOpMe TeCTUpOBaHUSA, cocTasnsieT 50 6annos..

LLikana oueHnBaHMSA OTBETOB MOCTYMaroLLMX:

- 29 (ABajuaTb feBATb) 6an/ioB N HUXe - B OTBeTaxX MOCTYMNaroLero CoAepXxmnTcs
60/1bLLOE KOINYEeCTBO OLINOOK, 3HAHWA MPOAEMOHCTPMPOBAaHbI HAa HAYa/lbHOM YPOBHE 1 He
COOTBETCTBYIOT  TpeboBaHUAM, NPeAyCMOTPEHHbIM  MPOrpPaMMoOn  BCTYMUTENbHbIX
NCMbITaHWNA B aCnNpPaHTypy;



- 30 (Tpnauatb) - 49 (copok AeBsATb) 6anNN0B - B OTBETaX MOCTYMNaoLLLEero YacTu4Ho
PacKpbITO coAepXXaHme OCHOBHbIX 3aJaHWA  3K3aMeHaUMOHHOro 6uneta, 3HaHWA
NPOAEMOHCTPUPOBAHbI Ha Haya/ilbHOM YPOBHE 1 He COOTBETCTBYHT TpeboBaHWAM,
npeAycMOTPEHHbIM MPOrpPaMMol BCTYNUTENbHbIX UCMbITAHUIA B aCUPAHTYPY;

- 50 (nAaTbaecaTt) - 79 (cembgecAaT AeBATb) 6annoB - B OTBeTax MOCTynaroLiero
pacKkpbITO cofepxaHue OCHOBHbIX 3a/aHNIA 3K3aMeHauMOoHHOro 6uneta,
NPOAEMOHCTPUPOBAHbI  XOPOLUME 3HAHUS, KOTOpble COOTBETCTBYIT TpeboBaHUAM,
npeaycMOTPEHHbIM MPOrpaMMol BCTYNUTENbHbIX UCMbITaHUIA B aCMPaHTYPY;

80 (BocembgecAT) - 100 (cTo) 6annoB - B OTBeTax MOCTYyMakOLEro MOAHOCTBIO
pacKkpbITO cofepxaHue OCHOBHbIX 3a/laHUIA 3K3aMeHaLUMOHHOro buneta,
NPOAEMOHCTPUPOBaAHbI  OT/IMYHbIE 3HaHWS, KOTOpble COOTBETCTBYHT TpeboBaHMAM,
npeaycMOTPEHHbIM MPOrpaMMol BCTYNUTE/IbHBIX UCMbITaHUI B aCMPaHTYPY.

3. OCco06eHHOCTU NpoBeAeHUs BCTYNMUTENIbHOI0 UCNbITaHMA B popMe YCTHOro
3K3ameHa

B Hauane nposefeHUs BCTYNUTENIbBHOTO UCMbITaHUS B $OpMe YCTHOrO 3K3amMeHa o
ANCUMNANHE, COOTBETCTBYHOLLEN rpyrnne HayyHbIX CreunanbHOCTeN, OpraHm3aTopamu
BbIZAOTCA NOCTYNAOLLMM 3K3aMeHaLMOHHble 6U1eTbl N INCTbI 415 OTBETOB.

Ana noarotoBKM K OTBETY Mo bunety oTBOAUTCA He MeHee 60 (LLecTnaecaT) MUHYT.

Ha cobecepoBaHve no 6unety ¢ O4HUM MOCTYyNaktOLLMM OTBOAUTCS He 6onee 30
(TPMALATN) MUHYT, B TeYeHKe KOTOPbIX MOCTynarLemMy YjieHamMmn KOMUCCUN MOryT 6bITb
3aaHbl [OMOJIHUTE/IbHbIE BOMPOChbI B COOTBETCTBMW C MPOrpaMMolr BCTYyNUTENbHbIX
NCMbITaHWA.

Pe3ynbTaTbl BCTYNUTENBHOIMO UCMbITaHNSA B dOpMe YCTHOro 3K3aMeHa OLLeHVBaKoTCA
rno 200-6annbHoOW LIKane.

MunHMManbHoOe Konn4vecTBo 6annos, NOATBEpPXAaroLlee YCreLlHoe NpoxoxaeHune
BCTYNMUTENIbHOIO UCMbITaHMsS B GOpMe YCTHOro 3k3aMeHa, coctasnseT 100 6annos..

LLIkana oLeH1BaHWs OTBETOB NOCTYMAakOLLNX:

- 59 (NATbAecAT AeBsATb) 6aNNOB N HMXE - He PaCKpbITO CcoAep>KaHMe OCHOBHbIX
NONOXEHWIA TEeOpPeTMYeCcKoro BOMpPOCa 3K3aMeHALUMNOHHOro 6uneta, He AaHbl OTBETbl Ha
[AOMNONHUTENbHbIE BOMPOCHI; 0MYCKaTCA rpybble A3blKoBble (PoHeTUYecK e, nekcmyeckue,
rpaMmaTmyeckme, CTUINCTUYECKMEe) OLLOKYM B peyn;

- 60 (wectbgecat) - 99 (4eBAHOCTO [AeBATb) 6anoB - YaCTUYHO PACKPbLITO
cogep>kaHme OCHOBHbIX MOIOXEHWIA TEOPETUYECKOr0 BOMPOCA 3K3aMeHaLMOHHOro buneTa;
HapyLLeHa N1ormkKa NoCcTpPoeHVs 0TBETa, BbIBOAbLI 1 0606LLeHNS He 060CHOBAaHbI; OTBETLI Ha
[AOMNONHUTENbHbIE BONPOCHI AaHbl HE MONHOCTBIO;

- 100 (cTo) - 159 (cTO NATLAECAT AeBATb) 6aNN0B - PACKPLITO COAEPXKAaHNE OCHOBHbIX
NONOXEHWA TeopeTnyeckoro BOMPOCa 3K3aMeHaUMOHHOro 6uneta; OTBeT MOCTPOeH
NIOTUYHO, BbIBOAbBI U 0606LieHNS O060CHOBaHbI; JAaHbl pa3BepHyTble OTBEeTbl Ha
[LOMNONHUTENbHbIE BONPOCHI;

- 160 (cTo wecTbaecaT) - 200 (aBeCTN) 6ANOB - COAEPXKAHNE OCHOBHbLIX MONOXEHNN
TeopeTn4eckoro Bompoca 3k3aMeHaLMOHHOro buaeta U3N0XeHO MOHO; OTBET MOCTPOEH
NIOTUYHO, B HeM MpPUCYTCTBYKOT OOOCHOBaHHble BbIBOAbI N 0606LLEHNS; WN3N0XEHDI
OCHOBHbIe TOYKW 3pEHUS Ha 3aTparmBaeMble B BOMNPOCAx TeopeTnyeckme Npobaemsl; aHbl
NONHble OTBETbI Ha AOMOIHUTE/IbHbIE BOMPOChHI.

4. Copep>kaHne nporpamMmbli



Paspgen 1.

OCHOBHble MOHATMA Teopun cucTeM. MaTtematuyeckoe ormcaHVe O06bekToB
yrnpaBaeHns: NPOCTPAHCTBO COCTOAHWN, MepeAaTouHble QYHKLUMW, CTPYKTYPHbIE CXEMbI.
AVHaMmunyeckne 1 CcTaTuyeckme XapakTepUCTUKW CUCTEM YMpaBfieHUs: rnepexojHas u
BecoBas QyHKUMM WM WX B3aMMOCBA3b, YaCTOTHble XapakTepuUCTUKW. Tunosble
AVHaMMyeckme 3BeHbA W WX XapakTepucTukn. [MOoHATME 06 YCTOMUYMBOCTU CUCTEM.
YcTorumBoCcTb MO JIANYHOBY, aCUMNTOTUYECKasd, 3SKCMOHeHLManbHas YCTOMYMBOCTb.
YCTONUMBOCTb JIMHENHbIX CTauVOHapHbIX cuctem. Kputepunm JlanyHosa, JibeHapa—
Wwnapa, TlypsBuua, MwuxannoBa. KayecTBO NpPOLIECCOB YNpaBAeHUs B JINHEVHbIX
AVHaMMnyecknx cuctemax. NokasaTtenu kayectsa rnepexosHblx npoLeccos. MeToAbl OLeHKMN
KayecTBa. Koppekumsa cucteM ynpasfieHus. YnpasneHne npu AercTBUM BO3MYLLLEHWI.
Pa3ninyHble TUMbl BO3MYLLIEHWIA: OMepaTopHble, KOOPAVHATHbIE. IHBapUaHTHbIE CUCTEMBI.
AbcontoTHaa yCTOMUYMBOCTb. [eomeTpuueckme W 4acTOTHble KpUTEpUX abCoNKTHOM
YyCTOMYMBOCTU. ABCONOTHAA CcTabunmsaumsa. AZanTyBHble CUCTEMbl CTabUNV3aLMN: METOZ
CKOPOCTHOrO rpajueHTa, MeToJ LeneBblX HEepPaBeHCTB. Yrpas/ieHWe B  YCNO0BUAX
HeonpegeneHHOCTU. NaeHTndrKaums uHaMmnyeckmnx cnctem. Knaccnpukaums 4UCKpeTHbIX
CNCTEM. YPaBHEHUS UMMYNbCHbIX CUCTEM BO BPEMEHHOV 06nacTu. YpaBHeHUS
Pa30MKHYTbIX W 3aMKHYTbIX VMMYAbCHbIX CUCTEM OTHOCUTENIbHO peLueTyaTbiX GYHKLNIN.
AVckpeTHble cucTeMbl. Z-npeobpa3oBaHume pelleTyatbiX QYHKUWIKA W ero CBOWCTBA.
MNepepatoyHasn, nepexogHas WM BecoBasd QYHKUMN WMMYNbCHOW cucTeMbl. OnmncaHme
MHOFOMEPHbIX UMMY/bCHBIX CUCTEM C MOMOLLbIO MPOCTPAHCTBA COCTOSAHWUI. YCTONYMBOCTb
AVICKPETHbIX  cucTeM.  MeTodbl  WUCCNefOBaHUA  MOBeAEHUS  HeNVHENHbIX CUCTEM.
ABTOKONEBAHWNSA HEeNVHENHBIX CUCTeM, oTobpaxeHue A. lyaHkape, yHKLNSA MocneA0BaHNS,
avarpamma Jlameppes. Knaccumkaumsa OnNTUMabHbIX CUCTEM. 3aZayn onTUMm3auumn.
JBpuUCTUYeCKMe  MeTOoAbl  CTabunmsaumn:  HempoceTy,  pasMbiTble  MHOXEeCTBA,
NHTeNneKkTyanbHoe yrnpas/ieHuve.

Paspgen 2.

MocTaHOBKa 3aja4 MaTemMaTM4yeckoro nporpaMmmMuMpoBaHns. ONTUMU3ALNOHHbIN
noaxo4 K  npobnemMaMm  ynpaBieHUs  TeXHONOrMYyeckMMuM  fpoueccamm 1
NPOV3BOACTBEHHBIMU cMCTeMamMu. [onyCcTMOe MHOXeCTBO W LeneBas ¢yHKUMA. PopMbl
3anmMcy 3afady MaTeMaTM4yeckoro MporpaMMmMpoBaHMsA. MNocTaHOBKa 3aAayun IMHENHOro
nporpaMmmmpoBaHus. CTaHAapTHas W KaHOHM4eckas ¢opmbl 3anucn. JonycTuMmble
MHOXEeCTBa 1 ONTUMaJibHble peLleHNs 3a4ady NHEeNHOro NpPorpaMMmMpoBaHus. Belnykble
MHOXeCTBa. YC/0BUS CyLLeCcTBOBaHUA W CBOWCTBA OMTMMAaNbHbIX peLleHn 3ajayn
NVHEMHOro NporpaMMmpoBaHns. OMOpHble peLleHUs CUCTEMbl JIMHEVHbIX YpaBHEHUIA.
CBefeHVe 3a4ayn NVHENHOro MNPOrpaMMMPOBAHUA K AUCKPETHOW  ONTUMU3ALMUN.
CumMmnnekc-metos. Teopus  ABOWCTBEHHOCTM B JIMHEMHOM  MPOrpaMMMUPOBaHUN.
[\BOMCTBEHHbIe 3ajayn. [eomeTpuyeckas MHTeprnpeTaums ABOMCTBEHHbIX MepeMeHHbIX.
HeobxoanMble yCOBUA OMNTUMANbHOCTUM B HEMHEeWHbIX 3aZadvax MaTemMaTuyeckoro
nporpaMmMnpoBaHus. JIoKanbHbIA U F106anbHbIA 3KCTpeMyM. HeobxoanMmble ycnoBUS
6e3ycnoBHOro 3KkcTpemMyma aAuvddepeHumpyembix GyHKUMA. HeobxoguMblie ycioBUA
aKCcTpemMymMa anddepeHumpyeMon GyHKUMM Ha BbIMYKIOM MHOXecCTBe. Heobxoanmble
ycnosua KyHa—Takkepa. 3agayum 06 YCIOBHOM 3KCTPEMyMe W MeTOA MHOXMUTenewn
NarpaHxa. Beinykable ¢GyHKUMM U KX CBOWCTBa. [locTaHOBKa 3afauyun  BbIMyK/IOro
nporpaMmMmnpoBaHmsa 1 Gopmbl X 3anucK. MpocTerilve CBOMCTBA ONTUMAJIbHbIX PeLUEHWIA.
Heobxoanmble 1 [JOCTaTOYHblE YCIOBUS 3KCTpemyMa AnddepeHUmpyemMori BbIMyKION
byHKUMN Ha BbINYKIOM MHOXEeCTBe W KX npuMeHeHue. Teopema KyHa—Takkepa 1 ee



reomeTpuyeckas HTepnpetauus. Knaccndumkaums meToaoB 6e3ycnoBHON ONTUMU3ALIMN.
CKopoCTN CXoAMMOCTU. MeTozbl MepBoro nopsigka. [pagveHTHble MeToAbl. MeToabl
BTOporo nopsigka. Metog HbtoToHa 1 ero mogudukaummn. Metossl NnepemMeHHONn MeTPUKN.
MeToAbl  COMPSKEHHBbIX — FpaaveHToB. MeToabl  HyneBoro  nopsigka. MeTogbl
NMOKOOPAMHATHOro  cnycka, Xyka—/[KMBca, COMpPSXKeHHbIX HanpasneHwid. MeToabl
nedopmurpyeMbix KoHOUrypaumin. CumnaekcHole MeTozbl. OCHOBHbIE MOAXOAb! K peLLeHUIo
3a4au c orpaHnyeHmnamun. Knaccnbuvkaums 3agayd 1 metooB. MeTog Npoekunn rpagmenHTa.
MeTog yCnoBHOro rpagveHTa. MeToapl CBefeHMs 3aay C OrpaHuMYeHusIMU K 3agadvam
6e3ycnoBHOM onTMMM3aunn. MeTogbl BHELLIHUX U BHYTPEHHUX LWTPadHbIX YHKLMIA.
CneuvanbHble MeTOAbl pelleHus 3afay YCIoBHOW onTuMmsaumn. KOMOBUHUPOBAHHBLI
MeTOZ, NPOoeKTUPOBaHMA U WTpadHbIX GyHKLMIA. MeToz 3epKanbHbIX NOCTPOeHNn. MeTog,
CKOMb3sILLero Aonycka. 3ajayn CToxacTM4eckoro rnporpaMmmupoBaHus. Ctoxactuyeckune
KBa3urpagneHTHble MeTopl. MNpsamble 1 HenpsiMble MeToabl. MeToAbl Cy4aliHOro nomcka.
MeToAbl 1 3aZja4m AUCKPETHOrO NPOrpaMMMpPOBaHUS. 3a4a4n LIeNOUYNCIEHHOTO IMHEHOro
nporpaMmMumpoBaHus. MeToabl oTcedeHust Ffomopu. MeToz BeTBeli W rpaHuL. 3ajaya o
Ha3Ha4YeHUsiIX. 3aja4m ONTUMM3aLMA Ha CETSX U rpadax.

Paspen 3.

MNocTaHOBKa 3ajady MpUHATUMA peweHuid. Knaccndukaums 3agayvy  NpUHATUA
peweHuin. JTanbl pelleHna 3ajay. JKCNepTHble npoueaypbl. 3ajays OLEHVBaHUS.
ANroput™M  3KCnepTmsbl. MeToabl MONyYeHUs  3KCnepTHoW  uHPopmauun.  Lkansl
M3MEepeHW, MeToAbl  3KCMEPTHbIX  U3MepeHUA. MeToabl  Onpoca  3KCMepTos,
XapakTepuUCTUKM 3KcnepToB. MeToabl 06paboTkM 3IKCNEepTHOW WHbOpMaLMK, OLeHKa
KOMMEeTEeHTHOCTW 3KCMepTOB, OLeHKa COrflacoBaHHOCTU MHEHW 3KcnepToB. MeToapl
bopmMUpoBaHMA NCXOAHOTO MHOXECTBA afnbTepHaTUB. Mopdonornyeckmin aHanus. Metobl
MHOFOKpUTEPUaNbHOW OUEHKM anbTepHaTMB. MHOXecTBa KOMMPOMMUCCOB W COrnacus,
NoCTpoeHMe MHOXecTB. AKCHMOMaTUyeckne MeToAbl MHOroOKpUTEPUaIbHOM OLEHKMN.
MNpsMble MeToAbl MHOTOKPUTEPUANbHOW OLEHKW anbTepHaTmB. MeToabl HOpManu3auum
KpuTepmes. XapakTepuUCTUKK npuoputeTa KpuTepues. [locTynmpyemble MpUHLMMGI
ONTUMAaNbHOCTN  (PaBHOMEPHOCTW, CMpaBejMBOM  YCTYyNKW, [1aBHOrO  KpuUTepus,
nexkcukorpadunyeckmin). [epeBbs pelleHuin. Metogbl KOMMeHcaumn. MeToabl Moporos
HecpaBHUMOCTW. [uanorosble MeTOAbl MPUHATUA pelleHUd. TpuHATVE pelleHuA B
yCnoBuUAX HeonpegeneHHoOCTU. CTaTUcTnyeckmne Mogenu NMpUHATUS pelleHuid. HeueTkne
MHOXecTBa. OCHOBHble orpefeneHus 1 onepauuim Haj HeyeTKUMW MHOXeCTBaMu.
HeueTkoe MozenvpoBaHue. 3aZa4m MaTemMaTMyeckoro NporpaMMmMpoBaHnNS Npn HeYeTKnxX
NCXOAHbIX  yCcnoBuAX. [lOCTaHOBKM 3ala4  Ha OCHOBeE  PasIYHbIX MPUHLMMNOB
ONTUMaNbHOCTW. HeuyeTknme OTHOLLEHWUH, oOnepauun Haj OTHOLUEHWAMMK, CBOMCTBA
OTHOLWEHWA. TIpuHATME pelleHnn MpU HeYyeTKOM OTHOLUEHVW NpeAnoYTeHnrn Ha
MHOXeCTBe anbTepHaTuB. T[IpUHATME pelleHUA MPU  HEeCKOJIbKUX  OTHOLLEHUSIX
npeanoyteHnsi. CBOMNCTBA CNOXHbIX cMcTeM. OCHOBHbIE NPUHLMMbBI CUCTEMHOMO NOAX0AA K
OLleHKe COCTOAHUS U YMPaBAEHUIO CIOXHBIMU cucTemMamun. CnabocTpyKTypUpOBaHHbIE
3afayn  ynpaBneHus, MeToAbl W CUCTeMbl MPUHATUA yNpaBieHYeCcKnUX peLUeHUiA.
NHTennekTyanbHble yrnpaBastoLme cucteMbl. HeueTkoe aganTyBHOeE yripaBieHue.

Paspen 4.

MNoHATME AaHHbIX, CUCTeMbl AaHHbIX. O6BbekTbl AaHHbIX. ATPUOYTbl OOBLEKTOB.
3HayeHVa AaHHbIX. VaeHTndurkaTopbl 06bekTa AaHHbIX, KHYeBble 3/1eMeHTbl AaHHbIX.
MNoHATMe 3anucn gaHHbIX. Paninbl AaHHbIX. basbl AaHHbIX. TpeboBaHWA, NpeAbsBaseMble K



6a3aM JaHHbIX. PacnpefeneHHble 6a3bl JaHHbIX. Mogenn faHHbIX. PenaunoHHas Mojenb
JaHHbIX. CeTeBas MogZeNb AaHHbIX. Mlepapxmnyeckas Mojenb AaHHbIX. B3auMocBA3n Mexay
obbekTaMn n aTpmbyTamun. CucTeMbl ynpasBneHWss 6as3amu  AaHHbIX. OCO6eHHOCTU
ynpaBneHns  pacrnpegefieHHbiMy  6a3aMn  AaHHbIX U CUCTeMbl  yrNpaBieHuns
pacnpegeneHHbIMY 6a3amu AaHHbIX. CTaHAaPTbl Ha 06MeH AaHHBIMU MeXy MoACUCTEMaMM
ACY. MNpoekTnpoBaHMe 6a3 AaHHbIX. XXMU3HEHHbI LK 6a3bl JaHHbIX. KoHUenTyanbHas
Mogenb. Jlorndeckas mogenb. CnoBapy fAaHHbIX, UX Ha3HayeHne, MHTerpmpoBaHHbIE Y
He3aBMCMMble CN0BapW AaHHbIX. A3bIKYM, NCMOMb3yeMble B 6a3ax AaHHbIX. A3bIKM ONVCAHNS
JAaHHbIX. A3bIKM MaHUNYANPOBAHUA AaHHBIMU. YPOBHM abCTpakuumy 419 ONNCaHNSA AaHHbIX.
OpraHusauus nporpaMmmHoro obecnedeHus ACY. TexHONOrMM  CTPYKTYPHOro W
06BEKTUBHO-OPUEHTMPOBAHHOIO MPOrpaMMupoBaHuns. KOHCTpympoBaHme abCcTpakTHbIX
TUMOB JaHHbIX. VIHKaNCcynauma AaHHbIX M METOL0B UX 06paboTkM B Knaccax OH6bLEKTOB.
Vepapxusa knaccoB. ba3oBble 1 MNpow3BOAHblE Knaccbl. [lpocToe U MHOXeCTBeHHOoe
HacnegoBaHue. [eperpy3ska MeToZOB V1 onepauuii 06paboTkm JaHHbIX B KNaccax 06bEKTOB.
Ab6cTpakTHble Knaccel. MonnmopdHaa o0bpaboTka AaHHbIX. BupTyanbHble VHTepdencol.
MNapameTpum3aynsa TUMOB AaHHbIX B Knaccax U GyHKUMAX. TUnoBble CTPYKTYPbl ONUCaAHUSA
abCTPaKTHbIX AaHHbIX (MaccuB, CTek, o4vepefb, ABOMYHOE fepeBo). [porpammupoBaHmne
MaTeMaTUyeckmx CTPYKTyp (MaTpuubl M KOHe4Hble rpadbl). MeToAbl MporpamMmMHoONn
06paboTKM AaHHbIX. Tepaumsa n pekypcusa. CopTmpoBKa M nouck. KpuntoobpaboTka v
oKatve JaHHbiX. lNepeuncneHvie 1 ynopsgoyvBaHne KOMOMHATOPHbIX 06bekToB. BBoaA-
BbIBOJ, AaHHbIX. ObpaboTtka ¢darinos. TexHonorny nporpaMmmmpoBaHund. Komnuaaums m
pefakTMpoBaHne cBsizel. Bepudumkaums n  oTnagka nporpammbel.  ABTOMaTM3aums
pa3paboTKy NPOrpaMMHbIX NPOEKTOB. NporpaMMHas AoKyMeHTauns. Buabl i KOMMOHEHTHI
nporpamMmHoro obecrneveHms. OnepauMoOHHbIe cucTeMbl. TpaHcaaTopbl. [puknagHoe
nporpamMmHoe obecrneyeHve. JIMHIBUCTUYECKUA U FeoMeTpUYecKuri  MpoLeccopsbl.
MNpoueccopbl BM3yanMs3aumm U MOHUTOP rpaduyeckon noacucTeMbl. ApxmuTekTypa
rpadmnyeckrx TepMrHanoB 1 paboumnx CTaHLNN.

Paspen 5.

JTanbl  PasBUTUA  CUCTEM  UCKYCCTBEHHOro uHtennekra (CUW). OcHoBHble
HanpaBAeHVsa Pa3BUTUA UCCNeAOBaHUA B 061aCTN CUCTEM UCKYCCTBEHHOMO WHTeNneKTa.
HerpobroHunyeckmnin noaxos. CUcTeMbl, OCHOBaHHble Ha 3HaHUSAX. M3BneyveHne 3HaHUIA.
NHTerpauua 3HaHWiA. basbl 3HaHWA. CTpPyKTypa CUCTEM WCKYCCTBEHHOrO WHTENNeKTa.
Apxutektypa CUW. Metogonormna noctpoeHus CHUW. SkcnepTtHble cnctembl (3C) Kak BUA
CNN. Obwasa cTpykTypa 1 cxema ¢yHKUMoHMpoBaHua SC. lMpeacTtaBneHue 3HaAHUN.
OcHoBHble noHaATMA. CocTtaB 3HaHun CUW. OpraHmsaums 3Hanuin CUW. Mogenn
npeacTaBneHnss 3HaHWA. [lpeacTaBneHMe 3HaHWUK C MOMOLLBI CUCTEMbl MPOAYKLUUIA.
CraHzapT 4Nn8 peLleHVs 3a4a4 aHanm3a AaHHbIX. POny y4acTHMKOB B MpOeKTax no aHaamsy
JaHHbIX. BHegpeHne cncteM MalMHHOMO 0byyeHus. 3agada knaccnoukaumm. AHcambam
MoJenen MAWVHHOIO O0obydyeHUa ANna  3afadn  knaccudukaumn. HenpoHHble ceTu.
MNepcentpoH PoseH6natta. [lpobnema wuckntovarowero «M1M».  MHOrocionHbIN
nepcenTtpoH. MpeacTtaBneHme bynesbix GYHKLMIA NPY MOMOLLM NepcenTpoHa. MNpeogoneHue
OrPaHNYEeHNsA NVHENHOW PasfenvMocTy 1 peLleHre npobnembl nckarovatowero «JN».
OCHOBHble MOHATUA 0B6yYeHUs HeMpPOHHbIX ceTel. [pagneHTHble anropuUTMbl 0byyYeHus
HEeMNpPOHHbIX ceTell. AIropuUTM O06PaTHOro PacrnpoCTpPaHeHUs OwwunbKn. [JOoCTOMHCTBA W
HeJoCTaTKM anropntMa. ipyrve anroputMbel 06yyeHus HelipoHHbIX ceTeir. CUrMmonaanbHas
HeMnpoHHasa ceTb. MeToabl O0ByYeHUs CUrMOUAANbHbBIX HEMPOHHbIX ceTel. PagnanbHas



HeMpoHHasa ceTb. MeToabl 06yYeHVs pajuanbHbIX HeMpPOHHbIX ceTel. ObyyeHMe Ha
Hepa3MeyeHHbIX JaHHbIX W MOWUCK aHOManu B AaHHbIX. AJIrOpUTM 06pPaTHOro
pacrnpocTpaHeHVss 0byyeHVs  HeWpoHHbIX ceTell. [nybokme HeWpOHHble CeTu
(KoOMNblOTEPHOE 3peHue, pa3bop eCcTecTBEHHOro fA3blka, aHaAM3 TabAWYHbIX AAHHbIX).
Knactepuzaums n gpyrve 3agayun obydeHusd. 3agayn paboTbl C nocnefoBaTeflbHbIM
AAHHBIM, 06paboTKa eCcTecTBEHHOMO A3blka. PekoMeHjaTenbHble cucTeMbl. OnpegeneHuve
BaXXHOCTU MPU3HAKOB U CHUXXEHVEe pa3MepHOCTU.

5. Bonpocskl Ans NOAroTOBKU K BCTYNUTE/IbHLIM UCMNbITAHNAM

OnpegpeneHune cnctemsl.

CBolicTBa cucTeM.

NaeHTndrKaumsa AMHaAMNYEeCcKUX CUCTEM.

Knaccndurkaumsa AUCKPETHBIX CUCTEM.

KoHeuHO-pa3HOCTHbIE ypaBHEHUS.

AnckpeTHble cncTemel.

AnckpeTHoe npeobpasoBaHne Pypbe. Z-npeobpasoBaHme. pelleTyaTtbiX GYHKLUUA U
ero CBolicTBa.

8. TepepaTouHas, nepexoHas 1 BecoBas QYHKLNU UMMYIbCHOW CUCTEMBI.

9.  YCTOMYMBOCTb ANCKPETHbIX CUCTEM.

10. WccnegoBaHue yCTOMUMBOCTM MO  NepBOMY MpubAMXKeHUto, MeTos GyHKUNK
JlanyHoBa, MeTo CpaBHEHUS.

11. MeToabl CCNefoBaHUS NOBEAEHUS HEJIMHENHBIX CUCTEM.

12.  Knaccndpurkaymsa onTrUManbHbIX CUCTEM. 3a4a4um ONTUMM3aLUUN.

13. VIHTennekTtyanbHoOe ynpasfieHne

14. TloHATME AaHHbIX, CUCTEMBI AaHHbIX. O6beKTbl JaHHbIX.

15. ATpubYyTbl 06BEKTOB. 3HAYEHNS AAHHbIX.

16. WVaeHTndurkatopbl 06beKkTa JaHHbIX, K/1l0YeBble 3/IeMeHTbl AaHHbIX.

17. ToHaTMe 3anncn gaHHbIX. Parnbl JaHHbIX.

18. ba3sbl AaHHbIX.

19. TpeboBaHus, NpegbaBasemMble K 6a3am AaHHbIX.

20. PacnpepeneHHble 6a3bl JAHHbIX.

21. Mojaenv AaHHbIX.

22. PenauvoHHas mojenb AaHHbIX.

23. CeTteBasi MoAeNb JaHHbIX.

24. Vlepapxnyeckaa Mogenb AaHHbIX.

25. B3ammocss3u mexay obbekTamu 1 atpmbyTamu.

26. CucTembl ynpasfieHNsa 6a3amMu JaHHbIX.

27. OcobeHHOCTV ynpaBieHUs pacnpegeneHHbiMM  6a3amMn  AaHHbIX W CUCTEMbI
ynpasfieHUs pacrnpeseneHHbIMY 6a3aMy AaHHbIX.

28. T[poekTnpoBaHWe 6a3 AaHHbIX.

29. XnsHeHHbIN UMK 6a3bl AaHHbIX.

30. KoHuenTyanbHasa Moaerb.

31. Jlornyeckaa Mojgenb.

32. CnoBapw AaHHbIX, UX Ha3Ha4yeHVe, NHTErpuypoBaHHbIe N He3aBUCKMble C/I0BapWU
AAHHbIX.

33. 43blkK, uncnonb3yemble B 6a3ax [JaHHbIX. A3bIKM  OMUCAHUS  AAHHbIX. SA3bIKN
MaHWUMNYyNVPOBaHNA JAHHbLIMU.

34. YpoBHM abCTpaKUMK 415 ONMUCAHNS AAHHbIX.
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35. OpraHu3ayusa nporpammMHoro obecriedeHns ACY.

36. TexHONOrMn CTPYKTYPHOrO 1 06 bEeKTVBHO-OPUEHTUPOBAHHOIO MPOrpamMMMpoOBaHmS.
37. KoHCTpympoBaHVe abCTPakTHbIX TUMOB JaHHbIX.

38. WHkancynauusa JaHHbIX 1 MeTOL0B X 06paboTKM B Klaccax 06bEKTOB.

39. Wepapxumsa knaccos. ba3oBble v MPOU3BOAHbIE KNaCChl.

40. [lpocToe 1 MHOXeCTBeHHOe Hac/eoBaHMe.

41. Tleperpy3ka MeTOZOB 1 onepaLnri 06paboTKn faHHbIX B Knaccax 06 beKkToB.
42. Ab6CTpaKTHble K/lacchl.

43. TonumopdHas obpaboTka AaHHbIX.

44. BwpTyanbHble MHTepdencshl.

45. TlapameTpu3aums TUNOB JaHHbIX B Knaccax N GYyHKLNSX.

46. TunoBble CTPYKTYpPbl OMUCAHUA abCTPaKTHbIX JaHHbIX (MaccuB, CTeK, o4yepefb,
ABOVYHOE AepeBo).

47. TlporpaMMupoBaHVe MaTeMaTUYecknx CTPYKTYp (MaTpuLbl U KOHeYHbIe rpadsbl).
48. MeTo/bl NPOrpaMMHOV 06paboTKM AaHHbIX.

49. WTepauus n pekypcms.

50. CopTmpoBKa 1 NOUCK.

51. KpuntoobpaboTka n oKaTne faHHbIX.

52. T[lepeuuncneHve n ynopsgoumBaHme KOMOMHATOPHbIX 0O bEKTOB.

53. BBOA-BbIBOJ AaHHbIX. ObpaboTka dalinos.

54. TexHo/0rMmM NporpaMMmMpoBaHnS.

55. KoMnuaaumsa n pefakTpoBaHume CBA3ei.

56. Bepwudukaumsa n otnagka nporpammbl.

57. ABTOMaTM3auusa pa3paboTkm NPorpaMMHbIX MPOEKTOB.

58. TllporpaMmMHas JOKyMeHTauus.

59. BwuAbl M KOMNOHEHTbI MPOrPaMMHOro obecneyeHus.

60. OnepaurioHHbIE CUCTEMBI.

61. TpaHchaTopsl

62. [lpuvknagHoe nporpammMHoe obecrneyeHue

63. [locTaHOBKa 33434 NPUHATUA peLLeHUA.

64. Knaccndukaums 3afad NpUHATUS peLleHni. DTanbl peLleHns 3a4ay.

65. 3JKcnepTHble Npoueaypsl.

66. 3ajaun oueHVBaHUA,

67. ANTOpUTM 3KCNepTu3bI.

68. MeToabl NoNyYeHUst SKCMEePTHON NHPOopMaLN.

69. LKkanbl n3MepeHuin, MeTobl SKCNEPTHbLIX M3MEPEHUIA.

70. MeToApbl onpoca 3KCNepToB, XapakTePUCTNKN SKCNepTOoB.

71. MeTozabl 06paboTKM 3KCMEPTHOV NMHPOPMaLMK, OLeHKA KOMAETEHTHOCTM 3KCNepToB,
OLleHKa COrslacoBaHHOCTU MHEHWIA 3KCMepToB.

72. MeTogabl GOPMUPOBAHUSA NCXOAHOTO MHOXECTBA a/ibTePHATMB.

73. Mopdonornyeckuin aHanms.

74. MeToAbl MHOrOKpUTEPNaNbHOM OLEHKN aNlbTePHATUB.

75. MHOXecTBa KOMMNPOMWCCOB W COrlacus, NOCTPOEHE MHOXECTB.

76. [lepeBbs peLUeHWA.

77. TIpUHATME peLleHnin B YCNOBUAX HeonpeaeneHHOCT.

78. CratucTnyeckne Moeny NPUHATUA peLLeHuiA.

79. MeToapl rno6anbHOro KPUTEPUS.



80. Heuyetkne MHoXxecTBa. OCHOBHble oOnpejeneHUs 1 onepaunn Haj HeyeTKUMU
MHOXeCTBaMu.

81. HeueTkoe mogenvpoBaHue.

82. 3ajaynm matemMaTM4eckoro nNporpamMMmMpoBaHUS NPU HEYeTKNX NCXOAHBIX YC/TOBUAX.
83. HeueTknme OTHOLIEHMSA, ONepaunmn Haj OTHOLLIEHVNAMM, CBOVCTBA OTHOLLUEHWIA.

84. TpuHATME pellueHWn NPV HeyeTKOM OTHOLUEHWW MpeAnoyYTeHnri Ha MHOXecTBe
albTepHaTuB.

85. TlpuHsATME peLueHnin NP HECKONbKMX OTHOLLEHUSX NPeanoyTeHNS.

86. (CBOWCTBA CNOXHbIX CUCTEM.

87. OCHOBHble MPUHLWMbI CUCTEMHOIO MOAXOAA K OLEeHKe COCTOAHUS W YrpaBieHUIo
CNIOXHBIMU CUCTEMAMW.

88. CnaboCTpyKTypypoOBaHHbIe 3ajayn yYrpaBieHVs, MeToAbl U CUCTeMbl MPUHATUA
ynpaBJ/ieHYeCKNX peLleHnia

89. JlnHelHas perpeccus

90. Jloructunyeckas perpeccus

91. bBronornyeckmin N NCKYCCTBEHHbIM HENPOH.

92. OcHOBHble GYHKLUNY aKTUBaLMN HEVIPOHOB.

93. CTpyKTypa HEMNpPOHHOW CeTW.

94. TlpenmyLiecTBa HelVpoHHbIX ceTel. ConocTaBneHMe TPaAULMOHHBLIX 3BM 1
HelVipOKOMMbIOTEPOB.

95. Knaccndumkaumm HermpoOHHbIX ceTel, 061acTn NPUMEHEeHUs 1 peLlaemble 3a4a4n.

96. OCHOBHbIe HanpaBAeHUs Pa3BUTUA HEMPOKOMMbIOTUHTA.

97. TepcentpoH Po3eHbnata. MNpobnema NCKAKOYAOLLErO <N,

98. MHOroCnoMHbIN NepcenTpoH.

99. [TlpeactaBneHue 6yneBbIX GYHKLMA NPY NOMOLLM NepLenTpoHa.

100. MNpeofoneHne OrpaHNYeHNs NNHENHOM pPasAenMMocT 1 pelleHne npobaemsbl
nckodatoero «J».,

101. OCHOBHbIe NOHATUA 0b6yUEeHUNS HEMPOHHbIX CeTel.

102. I'pagneHTHble anropUTMbl 0BYyYeHUS HePOHHbBIX CeTel.

103. Aaroput™m 06paTHOro pacnpocTpaHeHUs oMbk, [OoCTOMHCTBA W HEAOCTaTKM
anropuTma.

104. [pyrve anropnTMmbl 06yyYeHUs HelMpOHHbIX ceTel. CUrMonganbHast HePOHHAas CeTb.
MeToAbl 06yuYeHNss CUTMOUAANbHbBIX HEMPOHHbIX CETEN.

105. PagmanbHas HelipoHHas ceTb. MeTobl 0byYeHUs pagnanbHbIX HEVPOHHbIX CeTel.
106. ObyyeHMe Ha Hepa3MeUeHHbIX AaHHbIX 1 MOUCK aHOMANNI B AAHHbIX

107. Anroput™m 06paTHOro pacnpocTpaHeHnss 0byYeHUs HeMPOHHbIX CeTe.

6. PekomeHA0BaHHas nuTepaTtypa

a) OCHOBHagA nnTepaTtypa:

1. TonybeBa, H. B. MaTtematnyeckoe MoOZeNNPOBaHME CUCTEM W MNPOLIECCOB
[OnekTpoHHbI pecypc] / FTonybesa H. B. 2-e n3g,, ctep. CankT-MeTepbypr : JlaHb, 2016. 192
. URL: https://e.lanbook.com/books/element.php?pl1_id=76825. ISBN 978-5-8114-1424-6.

2. Koanbo, Jlync Megpo. MNocTpoeHmne cucTeM MaLLMHHOIO 0by4yeHus Ha A3blke
Python [TekcTt] = Building Machine Learning Systems with Python : kak nsBneyb 6onbLue
nHGopMaunm U3 AaHHbIX NyTEM MNOCTPOEHUS NPaKTUYECKNX CUCTEM MALLMHHOIO 0byYeHuns
Ha a3bike Python / Nlync Megpo Koanbo, Bunnv PuyapT ; [nep. c aHra. A. A. CIHKUH] .— 2-e
n3gaHne .— Mocksa : IMK lNpecc, 2016 .— 301 c.



3. Bapckmin A.b. BBegeHVe B HEMPOHHbIe ceTu [DN1eKTPOHHbIN pecypc]: ydebHoe
nocobue/ bapcknin A.b.— INeKTPOH. TekCToBble JaHHble.— MockBa, CapaToB: VIHTepHeT-
YHuBepcuteT IHPopMaumoHHbIX TexHonornm (MHTYWT), Ain M Ap Meama, 2020.— 357 c.—
Pexxum goctyna: http://www.iprbookshop.ru/89426.html.— 3B6C «IPRbooks»

4. fixbseBa, . 3. HeueTkne MHOXeCTBa 1 HEMPOHHbIe ceTu : yyebHoe nocobue /
. 3. fxbaeBa. — MockBa, CapatoB : VIHTepHeT-YHuBepcuteT WHbOPMaLMOHHbIX
TexHonorun (MHTYWNT), Bysosckoe ob6bpasoBaHue, 2017. — 320 c. // SnekTpPOHHO-

6rbnmoTteyHas cuctema IPR BOOKS : [caliT]. — URL: http://www.iprbookshop.ru/67390.html

5. PensnuH, B. . MaTtemaTnyeckoe mofennpoBaHue : yuebHoe nocobue ans By3os / B.
N. Pein3nnH. — 2-e n3ga., nepepab. n gon. — MockBsa : N3gatencteo HOpanT, 2022. — 126 c.
— (Bbicwwee obpasosaHue). // ObpasoBaTenbHas nnatdopma HOpant [canT]. — URL:
https://urait.ru/bcode/490343.

6. 3aropynbko, KOpuii AnekceeBnd. VICKYCCTBEHHbIV HTeNNeKT. VIHXeHepnsa 3HaHUM :
yudebHoe nocobue anda Bysos / HO. A. 3aropynbko, . b. 3aropynbko. MockBa : FOpawnT, 2022.
93 c. (Bbicuee obpasosaHume) . URL: https://urait.ru/bcode/494205. ISBN 978-5-534-07198-6
: 339.00.

6) fononHUTeNbHas nTepaTypa:

1. Uybykosa N.A. Data Mining [9nekTpoHHbIN pecypc]: yuebHOe nocobure/ Yybykosa N.A.—
DNeKTPOH. TekCToBble JAaHHble.— MockBa, CapatoB: WHTepHeT-YHMBepcuTeT
NHopmaumoHHbIX TexHonoruii (MHTYWT), Ali Mu Ap Meagna, 2020.— 469 c.— Pexum
aocryna: http://www.iprbookshop.ru/89404.html.— 3B6C «IPRbooks»

2. MakkuHan, ¥Yac. Python v aHanu3 gaHHbIX [Tekct] = Python for Data Analysis / ¥Yac
MakkunHan ; [nep. c aHra. A. A. CvHknH] .— Mocksa : IMK, 2015 .— 481 c.

3. bapcknii, A. B. Jlornyeckme HeripoHHble cetn / A. b. bapckuin. — M. : VIHTepHeT-
YHuBepcuteT MIHGopMaLmMOoHHbIX TexHonoruii (MHTYWNT), 2016. — 492 c. // SneKTpOHHO-
6nbnnoTeyHas cmcrema IPR BOOKS : [canT]. — URL:

http://www.iprbookshop.ru/52220.html

4. TopoxaHVHa, E. . HelipoHHble ceTu : yuebHoe nocobue / E. V. TopoxaHnHa. — Camapa
: MOBOJIXCKWNI rOCylapCTBEHHbIV YHVBEPCUTET TeNeKOMMYHUKaLUUn 1 nHGopmaTmkuy,
2017. — 84 c. // DneKTpoHHO-6MbANoTeuHasa cuctema IPR BOOKS : [calT]. — URL:
http://www.iprbookshop.ru/75391.html

5. UnnbkoBckuin, N. A. MeToabl aHanm3a 3HaAHUIM U AaHHbIX : KOHCOeKT nekuuin / . A.
Uunbkosckuia, B. M. BonkoBa. — HoBocmbupck : HOBOCMOBUPCKUIA roCyAapCTBEHHbIN
TexHn4Yecknin yHmBepcuteT, 2010. — 68 c. // DneKTpoHHO-61bnnoTeyHas cnctema IPR
BOOKS : [canT]. — URL: http://www.iprbookshop.ru/45385.html

6. [leBATkoB, Bnagnmup Bnagummnposuy. MeTogonorva v TexXHONornsa UMUTaLNOHHbIX
NCCNefoBaHNIM CNOXHBIX cuctem : MoHorpadusa / B. B. JeBsatkos [TekcT]. MockBga :
By3oBckuin yuebHuk : IHdpa-M, 2017. 444 c.

7. Kpblnatkos, MNeTp MeTpoBunu. VicchegoBaHuve cuctem yrnpasneHuns \: YyuebHoe nocobue /
Kpbinatkos 1. T., KysHeyoBa E. HO., PomuHbIx C. . MockBa : M3gatenbctBo HOpaWrT,
2019. 127. (Beicluee o6pasoBaHue) . URL: https://www.biblio-online.ru/bcode/441474.

8. Ecmnos, bopuc AnekceeBnd. Metogbl nccnefoBaHnsa onepaunii. CaHkT-MNeTepbypr [w
ap.1: laHb, 2013. 299 c.

9. HabatoBa, [apus CepreeBHa. MaTematmyeckme W WHCTPYMeHTa/ibHble MeTOAbI
NOAAEPXKN MNPUHATUA pelleHVidi. PUHAHCOBbLIN yHVBepcuTeT npu lNpaBuTenscTee
Poccurickon ®egepaunn. Mocksa : FOpanT, 2017. 291, [1] c.
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