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1. HEJb MPOBEJEHUS M 3AJJAYM T'OCYIAPCTBEHHOI UTOTOBOM
ATTECTALIMM (THA)

Heasrwo mposenenuss [MA B pamkax peanuszauuu Ol BO  «VYnpasienue
WH(POKOMMYHUKAIMSIME W MHTEJJICKTYalbHbIE CHCTEMBI»  SBISICTCS  ONpE/CTICHHE
COOTBETCTBUS pe3ynsratoB ocBoeHusi oOydarommmucs OII BO  coorBercTByrommm
tpedoBanusM OC BO PY/IH.

3ajayamMu rocyapcTBEHHOM UTOTOBOM aTTECTALIUU SIBIISIIOTCS:

- NIpOBEpKa KauecTBa OOy4YCHMS JIMYHOCTM OCHOBHBIM TYMaHUTApHBIM 3HAHUAM,
©CTCCTBCHHOHAYYHbIM 3aKOHAM H SBICHUSAM, HEOOXOOUMBIM B MPO(EeCcCHOHATBLHON
JESTENIBHOCTH;

- OIpPEAC/ICHUE YPOBHS TEOPETUYECKOM M MNPAKTHYECKOW IOATOTOBICHHOCTHU
BBIMYCKHUKA K BBIMOJHEHUIO MPO(ECCHOHANBHBIX 33/1a4 B COOTBETCTBHU C MOIy4aeMOU
KBaJU(PpUKaIHEi;

- YCTAHOBJICHUE CTEMEHU CTPEMJICHMSI JTUYHOCTH K CAaMOPa3BUTHIO, IOBBILICHUIO
CBOCH KBaTU(UKALH U MacTepPCTBA;

- TpoBepka C(OPMHUPOBAHHOCTH Y BBIMTYCKHUKA YCTOMYMBOW MOTHBALUU K
npodeccuoHanbLHOM JEesSTeIbHOCTH B COOTBETCTBUM ¢ npeaycMmorpennsimu OC BO PYIIH
TUIAMH 33/]1a4 MPO(eCcCHOHANBHOM JeATeIbHOCTH;

- OLEHKAa YPOBHA CMNOCOOHOCTH BBITYCKHUKOB HAXOAWUTh OpPraHU3allMOHHO-
YIPABICHYCCKUE PEIICHUS B HECTAHAAPTHBIX CHUTyalMsIX M TOTOBHOCTH HECTH 3a HHX
OTBETCTBEHHOCTb;

- olecrnieueHne WHTErpanuu OOpPa30BaHUSI U HAYYHO-TEXHHUYECKOH AESITEILHOCTH,
NoBBINICHHE  H(PPEKTUBHOCTH  WCHONB30BAHUS  HAYYHO-TEXHMUYECKUX  JTOCTHIKCHHIH,
pedopMupoBaHne HAy4YHOU Cepsl U CTUMYITHPOBAHNE HHHOBAIIMOHHON JESTETbHOCTH;

- obecrieueHne KauyecTBa MOArOTOBKH CIIEIHATNCTOB B COOTBETCTBUHU C TPEOOBAHUSIMU
OC BO PY/IH.

2. TPEBOBAHMUS K PE3YJ/IBTATAM OCBOEHMSI OI1 BO

K I'MA nonyckaercsi 00y4aroniuiics, He UMEIOIUN aKaJeMU4IeCKON 3a/I0JKEHHOCTH
U B MOJHOM 00bEME BBIOJHUBIIUN yueOHBIH TUIAH WM UHUBUIYAIbHbIH YUeOHBIH IJ1aH
OII BO.

[To oxonuanuto ocsoeHust OII BO BbIyCKHUK A0TKEH 007a1aTh CICAYHOLLIMMHA
YHHBepPCAJIbHbIMH KoMneTeHuusaMu (YK):

Koa u naumenoBanue YK

VYK-1 Cnocoben ocyliecTBasTh NOUCK, KPUTHYECKUH aHAIM3 NPOOIEMHBIX CHTYallHil Ha OCHOBE
CUCTEMHOT0 10/1X0/1a, BbIpadarsIBaTh CTPATErHIO ACHCTBUN

YK-2 Cniocoben ynpasiisiTh IPOEKTOM Ha BCEX JTanax ero JKU3HEHHOTO LUK

VK-3 CnocobeHn opraHu3oBbIBaTb M PYKOBOAUTb pabOTOH KOMaHjbl, BbIpabaTbiBas KOMaHIHYIO
CTPATEruio [Ulsl JOCTHIKEHHsI NOCTABICHHOMH [eIH

YK-4 Cnocoben npumeHsTh COBPEMEHHbIE KOMMYHHUKATUBHBIE TEXHOJIOTUU HA FOCYJapCTBEHHOM
aspike Poccuiickoiit @enepauuu ¥ HHOCTPAaHHOM(bBIX) sA3bIKE(aX) I  aKaJAEMUYECKOIO H
npodeCcCHOHAIBHOIO B3aUMOEHCTBHS




Kox u naumenoBanue YK

VK-5 Cnocoben aHanmu3upoBaTh UM YYHMTBIBATh pa3zHOoOpasue KylbTyp B IIpoiecce
MEKKYJIBTYPHOTO B3aUMOICHCTBUS

VYK-6 CniocobeH onpeaenuTb U peajin30BaTh IPUOPUTETbI COOCTBEHHON AEATENBHOCTH U CHOCOODI
€€ COBEPILECHCTBOBAHHUS HA OCHOBE CAMOOLICHKH

VYK-7 CnocobeH:  uckaTb HY)KHbIE HCTOYHMKM HMHGOpPMAaLUU M JaHHbIE, BOCIPHHHUMATD,
aHAIM3UPOBATh, 3alIOMUHATL U NepeJaBaTh HH(MOPMALUIO C UCIOIL30BaHHEM LIU(POBLIX CPEACTB,
a TakkKe € TMOMOILBIO AJIrOPUTMOB INpH paboTe € MONYYEHHBIMH W3 Pa3IMYHbIX MCTOYHUKOB
JaHHBIMH C LeJbI0 3(D(PEKTUBHOTO HCTIOIL30BAHMS MOIYYEHHON HHPOPMALIUH [UId PELICHU 3a1a4;
IPOBOAUTL OLEHKY MH(OPMAIMU, €€ JOCTOBEPHOCTb, CTPOUThH JIOTHUECKHE YMO3AaK/IIOUEHHs Ha
OCHOBAHMH MOCTYNAMINX HHPOPMALIUY U JaHHBIX

- odmenpogeccuonaibubiMu KomnereHuusamu (OI1K):

Koa u naumenopanue OIIK

OIIK-1 Cnocoben Haxoautb, (HOpMYIMpPOBaTE M peLIATh AKTyajlbHbIE MPOOIEMBI MPUKIATHOM
mareMaTuku, GhyHaaMeHTansHoi nHOpMaTUKN U UH(OPMALIMOHHBIX TEXHOJIOI M

OIIK-2 CnocobeH npuMEHATh KOMIBIOTEPHBIE/CYIEPKOMIIBIOTEPHBIE METO/bl, COBPEMEHHOE
IporpaMMHOE oOecreueHHe (B TOM YMCIIE OTEYECTBEHHOrO NPOM3BOACTBA) JJI PELICHUs 3ajad
npoeCCHOHANIBHON AeATEIBHOCTH

OIIK-3 CnocobeH nmpoBOAWTL aHAJIM3 MATEMATHYECKHMX MOJEJIEH, CO3/1aBaTh MHHOBAIIMOHHbBIC
METO/Ibl PelleHHs] NPUKIAAHBIX 3a1ad NpodecCHOHaNbHOM AeaTenbHoCcTH B obnactu uHdopma-
THUKH U MaTEMaTH4YECKOr0 MOJIECIHPOBaHHUs

OIIK-4 Cnocoben ontumanbHbM 00pa3oM KOMOMHHUPOBATb CYLIECTBYOIIHE HHGOPMALMOHHO-
KOMMYHMKALIMOHHBIE TEXHOJOTMHM I pelleHus 3ajad B obmactu npodeccuoHanbHON jaes-
TENBHOCTH C YYETOM TpedoBaHuH HHPOPMALIMOHHON 0€3011aCHOCTH

OIIK-5 CnocobeH MHCTAINIUPOBATbH U CONPOBOXKJATh INpOrpaMmHoe obOecrnieueHue HHPOp-
MAlLMOHHBIX CHCTEM, OCYLIECTBIIATH HPPEKTUBHOE YIpaBICHHE pa3pabOTKOH MNPOrpaMMHBIX
CPEICTB U IPOEKTOB

- npoeccnoHanbHbIMU KomneTeHuusamu (11K):

Kox u naumenosaune INK

IIK-1 IlpoBeaenue pabor no obpaborTke M aHanU3y Hay4dHO-TEXHHYECKONH HH(OpMALMU U pe-
3yIbTATOB HCCIEI0BAHHIA

[TK-2 OpranusaiiioHHOE M TEXHOIOTHYECKOE obecneueHue mpoeKkTuposanus u ausaitna UC

3. COCTAB I'HA

I'MA moxeT npoBOANTCS Kak B O4HOM (hopmare (00ydaromuecs U rocy1apCTBEHHAs
JK3aMEHAlMOHHAas Komuccusi Bo BpeMs nposeneHuss | MA waxomsarcs B PYJIH), tak u ¢
WCTIONB30BAHUEM IUCTAHLMOHHBIX oOpaszoBarenbHbIX TexHonoruit (JOT), moctymHbIX B
DnexkTpoHHOU nHpopMaMOHHO-00pa3oBatensHOi cpeae PYIH (DUOC).

[Mopsimox mposenenuss [MMA B ounom ¢opmare wiu ¢ ucnoinb3oBanuem (1OT)
PEmIaMEHTUPYETCS COOTBETCTBYIOIUM JIOKAaIbHBIM HOpMaTuBHBIM akToM PY]IH.

[MA no OIl BO «VYnpaiernue WHHOOKOMMYHHUKALUSMU UM WHTEIUIEKTYalbHbIC
CHCTEMBI» BKJIFOYACT B ceOsl:



- rocyzapcTBeHHbIN dKk3ameH (I79);
- 3aIUTY BBITYCKHOH kBamudukainonHoi padotel (BKP).

4. IPOI'PAMMA 1D

O6beM I'D mo OII BO cocrasiseT 3 3a4eTHBIE €MUHHULIBL.

T'ocynapcTBEeHHBIIM 3K3aMEH IPOBOAMUTCS B JIBa JTAra:

IlepBbiii TaN — OIIEHKA YPOBHS MOATOTOBKH BBIITYCKHHUKA B (DOpME KOMIIBIOTEPHOIO
TeCTUPOBAHUS C HUCIIOIL30BAHUEM CPEICTB, JOCTYITHBIX B DICKTPOHHON HMH()OPMAIIOHHO-
obpazoBarensHoit cpene PY/IH (DHMOC). KommbioTepHoe TeCTUpPOBAHHME pEHIACT 3a/1ady
BBISIBJICHUS 00111el HeOOXOIUMON KOMIIETEHTHOCTH CTyAeHTa B pamkax TpeboBanuiit OC BO
PYJIH u coorBercTByromeH oOpa30BaTeNbHOM MNpPOrpaMMbl TAHHOTO — HAIMPABICHHS
MOJITOTOBKH.

Bropoii »Tram — oOuneHka YypOBHS TOATOTOBKM BBIMYCKHUKA K Oymymiei
npo()eCCHOHANBHON JACSTETbHOCTH. JTal TMPOBOAMTCA B (JOPME YCTHOTO 3K3aMEHa.
[Tporpamma rocyaapCTBEHHOIO 3K3aMEHa COCPKHUT HEOOXOJMMOE YHUCIIO BOMPOCOB W/UIN
MPaKTHYECKUX 3a/1a4 U3 ocHOBHbIX paszenioB Ol BO mis BeisiBienus oOuiedt HeoOXoauMon
KOMIIETEHTHOCTH cTyJeHTa B pamkax TpeboBanuit OC BO PVY]JIH wu coorBercrBytomiei
0bpazoBaTenbHOM NPOrpaMMBbl JAHHOTO HAIIPaBJICHUS MTOATOTOBKH.

Ha sk3amene oOy4aromuecs JOKHBI TPOAEMOHCTPUPOBATS:

e CrHocoOHOCTh HAXOAWUTh, (OpMynHpPOBaTE ¥ pellaTh aKTyalbHbIE MPOOIEMbI
NPUKJIAAHON MaTreMaTuky, (PyHJAMEHTaIbHOW MH(POPMATUKH U WH(POPMALIMOHHBIX
texHosnorui B pamkax OIl BO;

e CHOCOOHOCTh OCYILECTBIATH BHIOOP METOMOB peuieHUs 3ajad MpodecCHOHAIBHOMI
NEeSATEIbHOCTU HAa OCHOBE TeopeTuueckux 3Hanuil B pamkax OIT BO;

e CrnocoOHOCTh MPOBOAUTH AHAJIM3 MATEMaTMUECKUX Mojesieil, MPUMEHSITb METO/bI
pemieHusT NPUKIAAHBIX 3aad  MpOo(EecCHOHATLHON JIeATEeNbHOCTM B  0O0IACTH
UH(OPMATUKH U MaTeMaTHYeCKoro MojienupoBanust B pamkax OIl BO;

e CrHocOOHOCTP KOMOMHHMPOBATH W aJaNTHPOBATh CYIIECTBYIOIHE HH(POPMALUOHHO-
KOMMYHHKALIMOHHbIC TeXHOJIOTHHU JUIsl pEIIeHUs 3a7a4d B 00/1acTH NMpodecCHOHaIbHOM
AESITeIbHOCTHU C Y4eTOM TpeOoBaHMI HH(POPMALMOHHOM 0€30MacHOCTH;

e CrHOCOOHOCTB CONMPOBOKIATH NMPOTPAMMHOE obecreueHrne MHPOPMAITMOHHBIX CHCTEM,
ocymecTBIsATh 3 eKTuBHOE yrpaBieHHe pa3padOTKOW MPOrPAMMHBIX CPEICTB U
[IPOEKTOB;

[IpumepHOE cogepkaHue rocyaapCTBEHHOr0 IK3aMeHa:

e MonenupoBaHue 6€CIPOBOIHBIX CETEH
o Apxwutektypa cereii gocryna 5G NR. Tema 1.1. I'ereporeHHocts, TpeOOBaHHS K
00CITy)KUBAHUIO, OCHOBHBIE YCITYTH, CTAaHAApTH3aLUsl OECIPOBOIHBIX CeTEH
o Moaenn KOMIOHEHTOB cered cBsa3M 5G NR u MeTonosmorus OLeHKH 0a30BBIX
xapaktepuctuk cucteM S5G NR. JIByxMepHble M TPEXMEpPHbIC CLECHAPUU
NPUMEHECHUS aHTCHH. MoJenu KOMIOHEHTOB: pPa3MELICHUsI II0JIb30BATEIICH,
pacripoCTpaHeHUsi CUTHATa, AHTCHH, OJOKHUPOBKH B JABYX UM TPEXMEPHBIX



cueHapusx. Hurepdepenus, (QyHKIHMOHAIBHBIE MPEOOPA30BAHUS CITy4aiHbBIX
BEJIMUUH, IIPSIMOE B3aUMOJCHCTBUS YCTPOMCTB.

Onenka 0Oa3oBbix xapaktepuctuk cucreM 5G NR. OOmas mozmens Ha OCHOBE
CIIy4JaiHBIX IMOJIeH, CTaTUYeCcKas MOJeIb OIOKMPOBKH. BeposTHOCTD IKCIIO3ULIKH,
BEPOSITHOCTh JKCIIO3ULMH COBMECTHO C BEpPOATHOCTBIO On0KkmMpoBKH. Popmyna
KomnOenna s ouenku uHTepdepeHun. AHanu3 UHTEPPEPeHIUN I Pa3HbIX
TUIOB aHTeHH, (hopmyna [llennona, criekrpanbHas 3HEeKTUBHOCTD

e (OObekTHBIC U pacnpeacnEHHbIe 0a3bl JaHHBIX

o

o

OcHOBHBIC KOHLICMIMHU  PACHpPEAe/EHHbIX, OOBEKTHO-OPUEHTHUPOBAHHBIX U
obvekTHO-pemsinuonubix  CYDBJl.  Pacnpeaenénnbie  0a3bl  JAaHHBIX U
MyJIbTHOA30BbIE CUCTEMBI. ApPXUTEKTYypa U MpoekTupoBaHue. PparmeHrtaius,
pacupeneseHue ¥ peruiMKalus JaHHbIX. YPOBHHM Mpo3payHOCTH. OOBLEKTHBIC U
OOBEKTHO-peNIAMOHHbIE  0a3bl  JaHHBIX. [Ipeanochulk  BO3HUKHOBEHHS.
MopenupoBanue 00BEKTOB U CBsi3ei, OOBbEeKkTHbIE 3anpocbl. (OOBEKTHO-
pemsaunonHas CYBJI PostgreSQL.

WHKeHepHbIe acnekThl 3Kcrryatanuu 0a3 gaHHbeIX. OnTtumuszanus 3anpocoB K
0a3zam pgaHHbiX. [IpUHIMIBI TIOMCKA ONTUMAIbHOW PEISUUOHHONH (OPMYJIBI
3anpoca. YNOpaBleHUE MapayiebHbIM JOCTYIIOM B MHOI'OIOJbL30BaTEIbCKUX
CYB/l. Texnuka naByx(das3Hbix OIOKHMPOBOK, TEXHHKA BPEMEHHBIX METOK.
Texnomorun BoccTaHOBACHHS 0a3 JaHHBIX MOciae COOEB M MOJOMOK Pa3THYHBIX
THIIOB.

e Amnamuz u OIITHMH3alHuA l'IpD@KTHDﬁ JCATCIbHOCTH

o

OcHoOBBI PoeKTHOH aesitennbHOCTH. CTPYKTypa, METOABI U Pa3BUTUE NMPOEKTHON
nesitenbHOCTU. PazpaboTka TexHmdeckoro 3agaHusi. PaccTaHOBKAa NPHOPHUTETOB
ucrionHeHus: npoekra. CTpykTypupoBaHue paboT mo 3ramam, cxema pa3z0oneHus
pabot no stanam. CxeMa OpraHu3alluOHHOM CTPYKTYPBHI.

XapakTepuCTUKU MPOEKTHOM JAesiTeabHOCTH. (CpencrBa U METOJbI NPOEKTHOMN
nestenbHOCTH.  OOHMIl  anrOpUuTM  MPOEKTHOM  JedATeNbHOCTH.  BouiOop
HAIPaBIICHUS U TEMBI POEKTHOH AesrenbHOCTH. [TocTanoBKa 3amaun (mpoOiemsl)
IPOEKTHOM AeATeIbHOCTH. Da3pl NPOEKTUPOBAHMUSL.

Ananu3 ¥ onTUMHU3aUUs NPOEKTHOM aesaTenbHOCTH. [lnanupoBaHue pecypcos.
KoucrpynpoBanue cereBoro rpaduka MpoekTa, [Ba IMOAXOHa K pa3padoTke
cereBbiX rpadukoB. OCHOBHBIE MpaBUIIa Pa3padOTKN CETEBOTO rpaduka.
[InanupoBanue pecypcoB. Ilpouenypa coxpamenuss BpemeHu. KocBeHHBIE
u3fepxkku npoekra. IIpsmeie wuzgepxkku npoekra. CokpauieHue BpPEMEHH
BbINOMHEHUs npoekTa. [locTpoenune rpaduka CTOMMOCTH BPEMEHH BBITIOIHEHUS
npoekra. OnpenencHue onepanui Juist COKpPalieHusl BPEMEHU UX BBITIOJIHCHHUSL.
MOHUTOPUHI TIPOEKTa M OLIGHKa OKa3aHHOIO BO3ACHCTBUA. YINPABICHUE
U3MEHEHUSIMU POEKTA. Cuenapuu yIpaBIeHus OTKJIOHEHUSIMU.
ManunynupoBanue pecypcamu. KoHTposib npornecca ynpasieHUsT U3MEHCHHSIMHU.
Otanbl koHTponsi. Pa3paboTka ocHOBHOrO 1uiana uaMeHeHui. M3mepenue xopa
pabotel. CpaBHeHue miana ¢ pakrom. [Ipunstue mep.

VopasineHue pHUCKOM NpOeKTa. BpIABIGHHE M OLCHKA pPHUCKa B IIPOCKTE.
BbIsiBI€HHE MCTOUHMKOB pHUCKA. AHANW3 W OLECHKAa pHUCKa. AHalu3 CLEHapus:
HEKOJIMYECTBEHHBII. AHAIN3 C UCMOIB30BAHUEM TONPABOYHBIX KO3(PPHUIIMEHTOB 1



o

nomyckoB. Ananu3 cMemanHoro tuna. Peakius Ha puck. CHHXKEHHE WU
coxpaneHue pucka. Ilepeanpecanus pucka. Yuacrue B puckax. [Inanuposanue Ha
cllydail HelpeIBUIEHHBIX 00CTOSATEIbCTB.

3aBepmienne mnpoekta. OOpaboTka W odopmieHHE PE3yIbTaTOB TMPOEKTHOM
nesTenbHOCTH. Metonsl Bepu(HKAMKU Pe3y/IbTaTOB MPOCKTHON /1eATEIbHOCTH.
W3noxkeHue U apryMeHTaIus BbIBOJIOB IPOCKTHOM 1eATEIbHOCTH.

OTYeTHOCTH MO TMPOEKTHON JEATENbHOCTH. Buabl OTYETOB MO NPOCKTHOU
nesitenbHOCTH. OCHOBHBIE TpeOOBaHUS K O(OPMIICHUIO PE3YJIBTaTOB MPOEKTHOM
nestenbHOCTH. DopMbl COOOIIEHMI O pe3ynbraTaX MPOEKTHON AesITeIbHOCTH.
OTyeTs! 0 NPOEKTHOM AEATEIBHOCTH.

Maremarnyeckue OCHOBBI 3aIUTHI HH(POpManu 1 HHYOPMALIHOHHON 0€30MacHOCTH

o

o

Ananmm3 u KIaccH(HUKaIMs HOPMAaTHBHO-METOINYECKOH 0a3bl B 00JaCTH 3alUThI
uHpopmaunu. Mopgenn 0Oe3omacHOCTH OnepanuoHHBIX cucTeM. (OCHOBHBIE
NoHATUS HH(POpPMALMOHHOM Oe3omacHocTH. MoaynpHas apumeTHka.

OcuoBel  kpunrorpadguu. CoBpeMeHHbIE HIHPPbI C CHUMMETPUYHBIM KIFOUOM.
Cranpapr mmdposanus panaeix (DES). Kpunrtorpadus c¢ acumMmerpuuHbIM
KITFOUOM.

Anroputmbl  OOMeHa KO4YeH H NpoTokonsl ayTeHTudukaumu. lLlemoctHOCTb
COOOILIEHNsT W YCTAaHOBJICHHWE TNOMJMHHOCTH COOOMICHHS. YCTaHOBJICHUE
NOAJIMHHOCTU O0BEKTa. YIpPaBIeHNE KIIOYaMH.

[TapannensHoe u pacupeaenEéHHOE NPOrPaAMMUPOBAHUE

[0}

Orpanuuenus [IOCJIEA0BATEIbHbBIX BBIYUCIICHUM. Konnuectsennsie
XapaKTePUCTUKH TApajUIeSIbHBIX aJITOPUTMOB: yCKOpeHue, 3 (eKTHBHOCTb,
CBEpPXJIMHEITHOE YCKOpeHUE U MacIITabupyeMoCTb. 3aKoH AMaans—Y spa.
OcHoBHble KOHLENUUM mnapamwienusma. [lapannensHele, pacnpeneneHHbE U
ACUHXPOHHBIC BBIYMCIICHHUSL.

Knaccudukanus napamiensHeix cucreM. TakcoHomus @nunna. Knaccudukanus
1o cnoco0y paboTtel ¢ namsaTei0. [IpuMepsl napannenbHbIX CUCTEM.
[TapannensHOCTH HA OCHOBE IOTOKOB M NPOLECCOB. PasHuma Mexay AaHHBIMU
noaxoaamu. [IpeumyiiecTsa u HEOCTAaTKU KAXKI0TO U3 HUX.

OCHOBHBIE XapaKTEPUCTHKU CYNepKoMIIbIoTepoB, kiactepoB u GRID-cuctem.
Pasnuna n obnactu npuMeHEHUs.

MeTo1bl CTOXaCTHYECKOTO aHaIu3a TCJICKOMMYHHKE]HHﬁ

o

(o]

OCHOBBI TEOpUHU CIIy4aMHBIX MpPOLECCOB. BBeneHue B ciydaiHble MPOLECCHI.
MapKoBCKUH ClIy4aiHbIM MPOLIECC U €r0 CBONCTBA. MAapKOBCKHI CKaYKOOOpa3HBbIi
CIIy4alHbIM OPOLIECC U €r0 CBOMCTBA

OcHoBBI Teopun mMaccoBoro obcmyxuBanus. Kiaccmueckoe onmucaHue CHCTEMbI
MaccoBOro o0cykuBaHus. bazoBbie MOJEI MacCOBOTO OOCITY>KMBAHUSA U METO/IbI
UX aHaJIu3a.

OcHOBBI cTOXacTH4eCKkOM reoMerpuu. Toueunsie npoueccsl. I[lyaccoHoBckwuit
TOUYCYHBIH MPOLECC U €ro cBoiicTBa. MeTon aHanu3a pacnpeic/ICHU pacCTOSTHUN
MEXK/Ty CIIy4aiiHBIMU TOUKAMH

Maremarudeckas Teopus Tenerpaduxa



o

o

Kiiaccuueckue MOHOCEpPBUCHBIE MOAeNU Dpnanra u JHrcera. Moaens Dpianra ¢
norepsiMu. Harpyska u ee xapaktepuctuku. Monens DpnaHra ¢ OXKUIAHHEM U
O10KUpOBKaMHU

MynsTHCcepBUCHAS MOJENb DpjlaHra ¢ SIBHBIMU NOTEpsAMU.. MynbTucepBUCHas
MOJe/lb JpIaHra, CTAlMOHAPHOE paclpeeIcHHe BEpOATHOCTEH. ANropuTrMm
pacuera XapakTepUCTHK MYJIbTUCEPBUCHOM MOJEIN JpliaHra

MyIbTUCEPBUCHBIE MOZAEIN DHICeTa C SBHBIMU IOTepAMHU. MynbTHCEpBUCHAS
MOJIEllb Jurcer-1, CTalMOHAPHOE pacnpeeneHue BEPOATHOCTEHN
MynbeTuCEepBUCHAST ~ MOJENb  JHICET-2,  CTAUMOHAPHOE  paclpeaeicHUe
BEPOSITHOCTEM. ANrOpUTM pacueTa XapaKTepPUCTUK MYJIbTUCEPBUCHOU MOJENIH
OHrcera

Mopenu pecypcHBIX CUCTEM MAacCOBOTO OOCTYKUBAHHSI

[0}

Pecypcuble cetn MaccoBoro obcmyxuBaHus. PecypcHble cHCTEMBI U pecypcHbBIC
ceTH MaccoBoro oOcayxuBaHus. [IpuHIUNBI M[OCTPOCHUS MAaTEMaTHUYECKUX
Mojienieid  cereid  MaccoBOro  oOcmykuBaHHMA.  OTKPBITBIE  OJHOPOJIHBIC
IKCIOHCHLNAIbHBIC CETU. 3AMKHYTbBIC OJHOPOHBIC IKCITIOHCHIHAIBHBIE CETH.
Maremaruueckue MOJENIM TEICKOMMYHHMKALMOHHBIX CHUCTEM C pecypcamu
CIOKHOHW  CTPYKTypbl.  OOmmii  moaxonq K HOCTPOCHUIO — MOAEIEH
TEICKOMMYHHMKAIL[MOHHBIX CHCTEM CIIOKHOM CTPYKTypbl B BHJE pPECypCHOM
CHCTEMBI MaccoBOro odcmyxuBanus (S, A) ¢ pecypcaMu HEKOTOPOH CTPYKTYphI S
U alIrOpuTMOM A HX pacrpeic/ieHus MEeXAYy BXOASIIUMU IOTOKAMH 3asIBOK.
Maremarndeckast mozens Oydepuzanuu B y3/1€ KOMMYTAllUM TAKETOB B BH/IE
CMO (S1, Au), u=1..5. OcHOBHBIC TapamMeTpbl MOAETH (PArMEHTa CHCTEMbI
CIYTHUKOBO# cBsi3u (S2, Au), u=1..5.

VYopasnenue gocrynoM k pecypey mias mynsrucepBucHeix PCMO. Crparerun
JOCTyIa: OCHOBHbIC ompeaeneHusa. (Crparerus pe3epBUPOBAaHUS  KAHAJIOB.
KoopnunatHo-Bbeinykible crparerud. CuUCTeMbl ypaBHEHHH [00AIbHOIO H
qacTUYHOTO OanancoB. OCHOBHBIC THIIBI KOOPAMHATHO-BBIMYKIBIX cTpareruil. O0
ONTUMM3AIMM CTPATETUH AOCTYyIA.

Ju3aiiH MHTEPAKTUBHBIX CUCTEM

[0}

o

Metoael MOAEIUpPOBAaHUS TOBEICHMS MMONb30BaTENEH HHTEPAKTUBHBIX CHCTEM.
OnpeneneHue Kareropuu Mojab30BaTeIC MHTEPAKTUBHBIX cucteMm.. IloctaHoBka
3a7auu 1o pa3paboTke MHTEPAKTHMBHOU cucTeMbl. MeToabl cOopa nHbopMaiuu o
nosnb3oBarene. Mojenb NOBEACHHUS TOJIb30BATENS UHTEPAKTUBHON CUCTEMBI.
Metonbl NMPOEKTUPOBAHUSI MHTEPAKTUBHBIX cucTeM. Dopmanuszaunus mnpoiecca
JM3ailHa MHTEPAKTUBHBIX cHcTeM. DakTophl, BIUAMOIINE HA BbHIOOP BapuaHTa
nu3aliHa MHTEPAKTUBHOW cucTeMbl. Metoasl  pa3paboTku  crienudukanmii
MHTEPAKTUBHBIX CHCTEM. MeToapl MOCTPOCHHSI MPOTOTUIIOB HMHTEPAKTHBHBIX
cucteM. MeTozipl TPOEKTUPOBAHUS MOIL30BATEIILCKIX UHTEP(EHCOB.

MeTozpl OLIEHKH Ka4eCTBA MHTEPAKTUBHBIX CUCTEM. MeTo CMCTeMHOrO aHajiu3a
B JM3aliHE HHTEPAKTUBHBIX cucTeM. [IpoBeneHHe SKCHIEPUMEHTOB B IpoLecce
pa3pabOTKN MHTEPAKTUBHBIX CHCTEM.

ANTOpUTMUYECKHUE OCHOBBI MYJbTUMEIUMHBIX TEXHOIOTUI

o

OO6mwme meroasl W anroputMel 00padoTku uHpopmauuu. CrnocoObl XpaHEHUS,
npeacTaBieHust U nepenaun uHdopmanuu B DBM. Metonbl cixaTsi ¢ MOTEPAMH.



o

Mertoner cxarust 6e3 moreps. AHAINW3 Ka4eCTBA aJITOPUTMOB CIKATHS. AJITOPUTMBI
cxatust RLE, LZ77, xon Xaddmana.

Mertoznb! u anroputmbl 00padoTku u3odpakenuil. [Ipencrapnenue nzobpakeHuii B
OBM. Cnocobsl nonydenus mzobpaxxenuii. Moaens kamepsl. L{BeToBbie cXxembl
RGB, YUV, CMYK, Grayscale. CriocoObl niepeBofa H300pak€HUs U3 OJHOTO
¢opmara B apyroi. Dopmarel uzoOpakenwit .ppm u .pgm. Addunabe
npeoOpaszoBanus.  Meronsl  MaciutaOupoBaHus — us3oOpaxkenu.  MeTtonsl
uHTEproysAuu u3o0pakenuid. OOpaborka Bujaeonoroka. KoHTelHepsl s
XpaHEeHHUS BUJCOIaHHBIX.

Metoner u anroputmsel odpaborku aynuo. IIpencraBnenne ayauno uapopmanyu B
OBM. Cnocobsl nonyuenusi aynuo. Popmar .wav. IlpeoOGpazoBanue Dypbe,
ObicTpoe mpeoOpazoBanne Pypre, okoHHOE mnpeodOpazoBanue Dypwe. Mertoss
CKaTUsl ayIMONOTOKAa. AHAIU3 CHEKTpa ayAuonoTroka. KoHTelHeps! 1 XpaHeHUs
ayJMO/IaHHBIX.

L METO,[[I)I HHTCIUICKTYAJIbHOTI'O aHa/1M3a TCKCTOB

o

o

WHurennexkTyanbHblii aHanu3 TekcToB. OcHoBHbIC onpenaenenus. [loctaHoBku
3amauy 00pabOTKM TEKCTOB M TMOJAXOJAbl K WX penieHuto. EcTecTBEeHHbIH S3bIK.
Tumnosorus eCTECTBEHHBIX S3bIKOB. YpPOBHM aHanusa. JIMHrBucruueckoe
HCCIIeJOBaHKE.

MeToapl JTMHTBUCTMYECKOTO aHAllM3a TEeKCTOB. Metoabl Mopdonoruueckoro
anamm3a. [IpobGnema Mopdomoruueckoli MHOTO3HAUHOCTH. MeToabl CHATUSA
Mopdooruueckoi  MHOrO3Ha4YHOCTH. (CHHTAKCHC  €CTECTBEHHBIX  SI3BIKOB.
CriocoObl  OMMUCAaHUS CUHTAKCHYECKOW CTpPYKTYpbl mpemioxkerus. CrnocoOsl
dbopManu3alud  CEeMAHTHKH. PeISIMOHHO-CUTYAllMOHHBIH  aHallu3  TEKCTa.
JluctpulOyTUBHAS CEMAaHTHKA.

Pasznen 3. [lpuknaguble 3amaud aHanu3a TeKcToB. M3Bnedenue mHbopManuu u3
TekcToB. Knaccuuxamuss v kiactepusanusi TEKCTOB. MeToabl MallMHHOTO
oOyueHust AJis1 pelieHus 3a/1a4 00padOTKH €CTECTBEHHOTO SI3bIKA.

e JSI3BIK TCOpMU KATETOPUU B UCKYCCTBEHHOM UHTEIUICKTE

o

SI3BIKM  ONMMCAHUS UHTEIJIEKTyaslbHbIX cucteM. Curyanum, oOpa3mbsl
conocrasneHue. Bunbl undopmarnyu, cazanuoi ¢ curyauuei. [lonatue obpasia
curyauun. ComocraBneHue cutyanuuun ¢ oOpasuoMm. Omepanust noOaBieHus
nHpopManuy HeOOXOAUMOMH IPU CONOCTABICHHUH.

[Mponykuuu Ha si3pike oTOOpaxkeHuil. OOpaslbl Ha sA3BIKE OTOOpaxeHHWH. Tpu
CKBO3ZHBIX Ipumepa I8 wunoctpauuu Teopuu. Cutyauuu, oOpa3susl,
KoHKpeTu3auus. llpomykmust kak mapa o0pa3uoB. YCIOBHS NPUMEHHMOCTH
npoaykiuy. CuctemMbl 00pa3oB U CUCTEMBI IIPOTYKIIHUIL.

OcnoBsl Teopun kareropuii (TK). Kareropnsiii moaxoa k cuctemaMm 00pasIioB.
Tomomopdpuzmdp. Monomopdpuszm. DopmanbHOE  NPEICTABICHHE  TEOPHUU
kareropuii. O6bexTs! 1 Mopdu3mbl. Onpeaenenne TK. OOpa3sns!l u npoayKyu Ha
s3eike TK. I'paduueckoe npencrasnenue. Onpenenenue cutyanuii Ha s3bike TK.
WnmocTpanus Ha cKkBO3HbIX npumepax. @ynkuus EVAL

[Topsmoxk Ha MHOXecTBe o00pa3uoB. Cucrembl [100aBIEHUNH W UIBATHI.
[Iponykuuonnas cucrema 3HATOK. CpaBHenue o00pa3noB 1o CTEICHU



obuHocTu. [lpeanopsinok. Hammenwmiee o0oOmenue. HamGonbiiuii yacTHBIM
cayuai.

Jlnst noaroroBku oOyuaromuxcs k caade I'D pykooaurens OIT BO (#e no3anee uem
3a OIMH KaleHJapHbId Mecsn 10 Hadana ['MA) 3sHakomuT o0Oydarommxcs BbITYCKHOTO Kypca
¢ Hactosued nporpammon I'MA, ucuepnbiBalOlMM MEPEUHEM TEOPETUUECKUX BOMPOCOB,
BKJIIOUaeMblX B ['D, mpuMepaMu MPOU3BOJICTBEHHBIX CHUTYal[MOHHBIX 3aja4 (KeicoB),
KOTOpbIE HEOOXOAMMO OyIeT pemuTh B MPOLIecCe MPOXOKACHUS ATTECTAIUOHHOTO
UCTBITAHUS, @ TAKKe C MOPSAKOM MPOBEACHHMS KaxAoro M3 3tanoB ['D M MeToaukoi
OLICHUBAHUS €r0 PE3YJIbTATOB (C OLICHOYHBIMU MaTepUaIaMu).

[lepen I'D mpoBoauTcs 00s3aTeIbHOE  KOHCYNBTHPOBAaHWE  OOy4arOMmMXCs 1O
BOMIpOCAaM M 3ajladaM, BKJIIOYEHHbIM B mporpammy ['D (mpeg’k3amMeHalMOHHAs
KOHCYJbTaLMs).

OueHuBaHue pe3ynasTaroB caadyd D mpoBOAUTCS B COOTBETCTBUM € METOAMKOIM,
M3J10KCHHON B OLIEHOYHBIX MaTepualiax, NnpejactaBieHHbIX B [IpunokeHUM K HacTOsIICH
nporpamme ['MA.

5. TPEBOBAHUS K BKP U IIOPSAJOK EE 3ALIIUTHI

BKP npencraBasier co0oil  BBINONHEHHYHO — OOydaromumcsi  (HECKOJbKHMU
00y4aronMMHUCs COBMECTHO) paloTy, IEMOHCTPUPYIOIIYIO YPOBEHb MOAIOTOBICHHOCTH
BBINTYCKHUKA K CAMOCTOSATEIbHOM PO eCCHOHAIBHOMN IeITeIbHOCTH.

[lepeyeHr  TeM  BBINYCKHBIX  KBaJU(UKALMOHHBIX  paboT,  mpemIaraeMbix
o0yuaroluMcs K BBITIOJIHEHUIO, YTBEpXkKAAaeTcs pacrnopsikeHueMm pykoBomgutens OVYIL,
peammsytomero OII BO, u 10BOOUTCA pyKOBOAMTEIEM MpPOrpaMMbl 10 CBEICHUSA
00yuaroIuXxcs BHITYCKHOTO Kypca He Mmo3/Hee 4eM 3a 6 mecsies 10 aathl Hauana [ 1A,

Jlomyckaercs nmoaroroBka W 3ammurta BKP mo teme, npemnoxeHHoit oOydaronmmcs
(0OyuaronMMHucs), B yCTAHOBJICHHOM MOPSJIKE.

K 3amure BKP nonyckaercs oOyuatonuiicsi, ciapmmuii ['D.

K 3ammre pomyckaercss TONBKO NOMHOCTHIO 3akoHueHHass BKP, noanucannas
BBITTYCKHUKOM (BBITYCKHUKAaMHU), €€ BBIMOIHUBIINAM, PYKOBOIUTEIEM, KOHCYIBTAHTOM (TIpU
HaiM4yuK), pykoBoaurtenem Bbimyckatomiero BYII m  OVII, npomenmas mnpouemypy
BHEIITHETO PEIeH3UPOBAHUS (1711 MATUCTPATYPHI U CIIELUATUTETA 003aTeIbHO) U IPOBEPKY
Ha 00bEM 3auMcTBOBaHMM (B cucreme «AHTuaruary). K BKP, nonymenHoi 10 3amurel, B
0053aTeIbHOM MOPSAKE MPUKIAIBIBACTCS OT3bIB PYKOBOJAMUTENSA O padOTEe BHIMTYCKHUKA MPU
noaroroske BKP.

C uenbio BBISIBJICHHS U CBOCBPEMEHHOTO YCTpPaHEHHUsI HEIOCTATKOB B CTPYKTYpe,
conepkanun u odopmienun BKP, e mosnnee uwem 3a 14 aneid 1o garbl e€ 3amuThi,
OPOBOJIMTCS PENEeTHIMS 3aluThl  O0ydaromuMmucs cBoei paboTsl (mpeazamiura) B
npucyrcTsuu pykosoauresss BKP u npyrux npenonasarenei Boinyckaromero bYILL

3anmmura BKP  npoBoautrcss  Ha  OTKPBITOM — 3aCE€IaHUM  TOCYJAapCTBEHHOMH
yK3aMeHaruoHHoN komuccuu (I'29K).



ATTECTanMOHHOE UCTBITAHHE MTPOBOJUTCS B BHUJIE YCTHOTO JOKIa/aa 00yqaromuxcs ¢
00s13aTenbHONM MYIBTUMEANHHON (Trpaduueckol) mpe3eHTauuel, OTpakalomied OCHOBHOE
conepxkanue BKP.

[To 3aBepuicHHIO [OKIAJa 3alMUIAIONIUECS AAIOT YCTHbIE OTBEThl HA BOIPOCHI,
Bo3Hukiue y uieHoB ['OK no temaruke, cTpykrype, coaepxanuto win odhopmieruto BKP u
npodumo OIT BO. [Jloknan w/unu orBeThl Ha Bompochkl uineHoB DK moryr ObiTh Ha
MHOCTPAHHOM SI3BIKE.

Otanel BbinoaHeHus: BKP, TpeboBanusi k cTpykKrype, 00beMy, COACPKAHUIO U
opopMIeHNIO, a TaKkKe TMepedeHb OO0fM3aTeIbHBIX M PEKOMEHIYEMbBIX JIOKYMEHTOB,
MPEICTaBISEMBIX K 3alIUTE YKa3aHbl B COOTBETCTBYIOIMX METOJUYCCKUX YKA3aHUSIX.

OuenuBanue pesynsraToB 3amuthl BKP npoBoautcs B COOTBETCTBUU € METOAUKOM,
U3JI0KEHHONM B OLICHOYHBIX Marepuanax, NpeacTaBieHHbIX B IlpunoxkeHun K HacTosiuein
nporpamme ['HA.

6. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE ITPOBEJTEHUA
I'mA

Jnst mpoBeneHHs] KOMIIBIOTEPHOTO TECTUPOBAaHMSI B paMkax ['D: KOMMbIOTEpHBIE
KJIaCChl, OCHAIICHHBIC MEPCOHAIBHBIMU KOMIIBIOTEpAMU € AOCTynoM cetu MHTepHeT u
3EKTPOHHO-00Pa30BaTEIbHOM cpene YHuBepcurera, opaysep, MS Teams.

Jns 3ammter BKP u nposenenuss ocnoBHol uactu ['J: ayauropusi, OCHaleHHas
KOMITJIEKTOM ~ CHEIUAIU3UPOBAHHONH Mebenu; J0CKOM (PKpaHOM) U TeXHUYECKUMHU
CpeACTBAMH  MYIBTUMEIMA  TPE3CHTAlMi, MEJIOBOM  WIM  MApKepHOM  JOCKOH.
Komneiotep/HoyTOyk ¢ noctynmom cetu MHTEpHET M 3IEKTPOHHO-00pa30BaTeIbHON cpenie
VYuusepcurera, Opaysep, [10 s npocmorpa PDF, MS Teams.

7. YYEBHO-METO/UYECKOE 4| HHPOPMAIIMOHHOE
OBECIHHEYEHHUE I'MA

Ocnoenas aumepamypa 0as noozomosku k 19 u/unu evinonnenuio u sauyume BKP:

1. Monuanos JI.A, berumes B.O., Camyinos A.K., Camyiinos K.E. Moaenu u merozsl
OILIEHKH XapaKTepHCTUK ceTel cBsa3u 5SG: yueOHO-MeTonudeckoe nmocobue. — MockBa:
PVJIH, 2020. - 95 c.

2. MonuanoB [[.A, berumes B.O., Conun 3.C., CamyiinoB A.K., l'aiinamaka 10.B.//
[TocTpoenue wMomesneit W aHanu3 MPOU3BOAUTEIBHOCTH OECHPOBOIHBIX CceTel
panuonoctyna 5G «Hosoe Pagnoy: yuebHoe nmocodbue / — Mocksa : PYJIH, 2021. —
95 c.: nn.

3. Konnommu T. u ap. basel gannsix. [IpoexktupoBanue, peanunsauusi ¥ CONPOBOKIACHHUE.
Teopwust u npaktuka: nep. ¢ aur. / T. Konnomnu, K.berr. - M. u ap.: Bunssimc, 2017. -
1439 c.

4. Tapcua-Monuna I. u ap. Cucrems! 0a3 manubix. [lonusid kype: nep. ¢ anrn. / T
[apcua-Monuna, J[x. Yneman, Jx. Yumom — M., 2017 — 1088 c.

5. PostgreSQL: Documentation: PostgreSQL 13.1 Documentation ~ —
https://www.postgresql.org/docs/current/index.html



6. amamoB A. V. YnpaBnenue mpoekTamu : y4eOHMK W TPAKTUKYM JJis BY30B /
A. U. banamos, E. M. PoroBa, M. B. Tuxonosa, E.A. Tkauenko; mon oOmei
penakuuein E. M. Porosoii. — Mocksa : HU3narensctBo FOpaiit, 2022. — 383 ¢c. —
(Boicmiee obOpazosanue). — ISBN 978-5-534-00436-6. — TekcT : »neKTpOoHHBIN //
Ob6pazoBarenbnas miardopma IOpaiit [caiiT]. — URL: https://urait.ru/bcode/468486

7. T'apmam, A. H. DKOHOMHMKO-MaTeMaTUYE€CKHE METOAbl U MPUKJIAJHbIC MOJCIU :
yueOHuK s OakanaBpuarta u maructpatypsl / A. H. Tapmaui, Y. B. Opnosa, B. B.
®enoceeB ; noxa penakuuein B. B. ®@enoceeBa. — 4-e u3a., nepepad. u gomn. —
Mocksa : HspatensctBo [Opaiit, 2022. — 328 c¢. — (bakanaBp u marucrp.
Axanemuueckuit kypc). — ISBN 978-5-9916-3698-8. — Tekct : 31eKTpOHHBIH //
ObpazoBarenbHas mnatdopma IOpaitt [caiit]. — URL: https://urait.ru/bcode/507819

8. 3y0, A.T. YmnpaBneHue mnpoeKkTaMu : YUeOHHK W TPAKTUKYM Ui CPEIHEro
npodeccuonanbHoro odpaszosanusi / A. T. 3y0. — Mocksa : U3narensctBo FOpaiir,
2022. — 422 c. — (Ilpodeccuonansnoe obpazosanue). — [ISBN 978-5-534-01505-8.
— Tekcr : snektponnsiii // OOpa3zoBarenbHas maatdgopma HOpaiit [caiiT]. —
URL: https://urait.ru/bcode/491468

9. Kopones, A. B. DKOHOMHUKO-MAaTeMaTHYECKUE METOIbI U MOACTUPOBAHUE | yUCOHUK
u npaktukyMm s By3oB / A. B. KoponeB. — Mocksa : U3natensctBo IOpaiit, 2022.
— 280 c. — (Bwicuiee obpazoBanue). — ISBN 978-5-534-00883-8. — Tekct :
snekTponHelid  // OOpazoBatensHass mnatgopma IOpaiit  [caiit] — URL:
https://urait.ru/bcode/490234.

10.Kpacc, M. C. Marematuka B 9KOHOMHMKE: MAaTEMAaTUYCCKHE METOAbl U MOJACIH :
yueOnuk urs 6akanaspos / M. C. Kpacc, b. I1. UynpsIHOB ; OTBETCTBEHHBII peIaKTOp
M. C. Kpacc. — 2-e u3n., ucnp. u gon. — Mocksa : U3narensctBo [Opaiit, 2022, —
541 c¢. — (Bwicmee oOpaszoBanue). — ISBN 978-5-9916-3138-9. — Teker :
MeKTpoHHbId  // OOpa3zoBatenvHas mnnatrdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/508865

11.Yexkmapes, A. B. Ynpasnenue UT-npoextamu u npoiieccamu : yueOHUK Uit BY30B /
A. B. YUekmapeB. — Mocksa : UsparensctBo HOpaiit, 2022. — 228 c. — (Bsiciiee
obOpazoBanue). — ISBN 978-5-534-11191-0. — Tekcr : snexTpoHHbIT //
OobpazoBatensHas matgopma FOpaiit [caitt]. — URL: https://urait.ru/bcode/493916

12.Jlock, A. B. Kpunrorpadudaeckne MeTos! 3amuThl HHGOPMALUK [I71s1 U3Y4arOIUX
KOMIIBIOTEPHYIO Oe3omacHOCTh: yueOnuk ais By30oB / A. b. Jlocs, A. FO. Hecrepenxo,
M. WU. PoxkoB. — 2-e u3j., ucnp. — Mocksa: U3narensctBo FOpaiit, 2020. — 473 c.
— (Boicmiee obpaszoBanue). — ISBN 978-5-534-12474-3. — TekcT : 31eKTPOHHBIIH //
9BbC Opaiir [caiiT]. — URL: https://urait.ru/bcode/450277.

13. ®omuués, B. M. Kpunrorpadbuueckue metroas! 3anuthl uudopmaryu B 2 4. Yacts 1.
Maremarngeckue acniexkTsl: yueOHUK 171 By30B / B. M. ®omuués, JI. A. MenbHUKOB;
nop penakuuert B. M. @omuuésa. — Mockga : M3narenscrso I0paiit, 2021. — 209
c. — (Bsiciiee obpazosanue). — ISBN 978-5-9916-7088-3. — TekcT : 31eKTPOHHBIN
// IBC Opairt [caiit]. — URL: https://urait.ru/bcode/469567.

14. Kapees M. A. Jlekiuu mo TEOPUU CIYYalHBIX MPOIECCOB: YueOHO-METOAHYECKOe
nocobue. — Kaszans: Kazanckuii yausepcurer, 2016. — 83 c.

15. Illopenxo, M.H. OcHOBBI TeOpHH MAaccOBOro 00CIyKHMBaHUA | y4eOHO-METOIUYCCKOE
nocobue / W.H. Illopenko ; MunucrepctBo cenbckoro xossiiictBa PP, CaHkr-



[TerepOyprckuii rocynapcTBeHHbId arpapHblii  yHuBepcuteT, Kadeapa Beicuiei
marematuki. - Cankr-IletrepOypr : CITI6I'AY, 2018. - 53 c. : un. - bubnuorp. B k. ; To
xKe [DnexTpoHHBI  pecypc]. - URL: http://biblioclub.ru/index.php?
page=book&i1d=495120

16. Camyiinos K.E., IllanumoB H.A., Kynsbo JI.C. Ceru u cucreMmbl nepenadu
UH(POpPMALIMU: TEICKOMMYHUKAIMOHHBIE CETH. Y4. M NPAKTHKyM IS aKaJeM.
OakamnaBpuara. M.: FOpaiit, 2016. — 364 c.

17.Haymo B.A., Camyinos K.E., l'aiinamaka 10.B. MynsTUIIMKaTUBHBIC PEIICHUS
KOHEUHBIX 1eneir Mapkosa: monorpadus. M.: U3a-so PYJIH, 2015. — 159 c.

18. Tepemenxo, I1.B. Untepdeiicel nundopmanuonnsix cucrem : yuedbnoe nocobue / [1.B.
Tepemenko, B.A. Acranmuyk. - HoBocubupck : HI'TY, 2012. - 67 c. - ISBN 978-5-
7782-2036-2 ; To xe [Dnexrponusiii pecypc]. - URL: http://biblioclub.ru/index.php?
page=book&id=228775

19. Octpoyx, A. B. [IpoextupoBanue nHGOPMAIMOHHBIX CUCTEM : MoHOrpadus / A. B.
Octpoyx, H. E. CypxoBa. — Cankr-IletepOypr : Jlans, 2019. — 164 ¢. — ISBN 978-
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