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Hacrosimass mnporpamma paspaboTtana s mocrtynatonmx B Maructpatypy 02.04.03
«MaremaTuyeckoe oOecriedeHue M AJAMHUHUCTPUPOBAHHME WH(MOPMANMUOHHBIX CHCTEM,
nporpamma «McKycCTBeHHbI MHTEJUIEKT U AHAJIU3 JAHHBIX B (UHAHCOBBIX TEXHOJIOTUAX).

AOGUTYpPHUEHTBI, )KEIAIOLUE OCBOUTh OCHOBHYIO 00pa30BaTEIbHYIO IPOrPaMMy MarucTpaTypsbl
no wHanpaienuto 02.04.03 «MaremaTuyeckoe oOecnedyeHHe W AJAMHHUCTPHPOBaHHe
HHQOPMALIMOHHBIX CHCTEeM», MporpaMmMa «McKyCCTBeHHbI MHTEJVIEKT H AHAJIN3 JaHHBIX B
(PMHAHCOBBIX TEXHOJIOTUSAX», JOJDKHBI MMETh OOpa30BaHHME HE HIXKE BBICIIETO OOpa3OBaHHS
(bakanaBpumar, CreqUaIUTET WIM Markcrparypa), B TOM 4YHcie OOpa3oBaHHUE, IOJYYCHHOE B
MHOCTPAaHHOM roCyAapcTBe, Npu3HaHHoe B Poccuiickoi denepanuu, 1 03HaKOMUTHCS ¢ [IpaBunamu
npuemMa B bantuiickuii  ¢denepanbHbiii  yHuBepcuter wuM. WM. Kanta Ha o00ydeHue 10
00pa3zoBaTeNbHBIM ITPOrpaMMaM BBICIIEro 00pa30BaHus — IporpaMMam OakajiaBpuara, mporpaMmam
CIeLMaIUTEeTa, IPOrpaMMaM MarucTpaTyphbl.

Llenbt0 BCTYNMUTENBHOTO MCIBITAHUS SIBIISIETCSI OIEHKA 0a30BBIX 3HAHMI, MOCTYMAIOMIUX B
MarucTpaTypy ¢ TOUKH 3pEHUS UX TOCTATOYHOCTH JUIsl OCBOEHUSI 00pa30BaTeIbHON IPOrpaMMbl 110
Hanpasienuto  02.04.03 «MaremaTuyeckoe oOecnedyeHHe M AAMHHUCTPHPOBaHHE
HH(GOPMALIMOHHBIX CHCTeM», MporpaMmMma «McKyCCTBeHHBI MHTEJUIEKT H AHAJIN3 JaHHBIX B
(pMHAHCOBBIX TEXHOJIOTHAX».

KommiekcHbI 3K3aMeH 10 IporpaMMe MarucTparypbl MPOBOAMTCS HAa PYCCKOM S3bIKE B
JTUCTAaHIIMOHHOU (hopMme.

KommiekcHbli aHaJIn3 MPOBOAUTCS 10 OMIIeTaM, B KOTOPBIX YKa3aHbl TPU BOIpoca (110 OAHOMY
W3 KaXJ0Tro pasjena).

IIpu mpoBeneHNU 3K3aMeHa B JAUCTAaHLMOHHOM (OopMe OH MPOXOIUT MMCbMEHHO Ha JINCTax
dopmara A4. DK3aMeHyeMBbIi TUIIET OTBETHI HA BOIPOCHI OMJIETa OT PYKH, KaK M PUCYHKH, CXEMBI
u gopmynsl. Habop Tekcra Ha KOMIbIOTEpe, a TAaK)Ke CTaBKa PUCYHKOB, CXeM U (GopMyn U3
rpaduueckux QailyioB He JOMYCTHMO.

CoaepixkaHue nporpaMmbl
Pazoen 1. Ocnogvt mamemamuueckux 3Hanuil

I'eomerpus u anredpa
CucTeMbl TMHEHHBIX anreOpandyecKux ypaBHEHHM.
[IpuBenenue kBagpaTHUHON (POPMBI K KAHOHMYECKOMY BHU]TY.
CoOcTBeHHBIE BEKTOPBI TMHEHHOTO OllepaTopa.
OcHoBHbI€ anreOpanyecKkue CTPYKTYpbl, UX CBOWCTBA U MPUMEPBHI.
CkanisipHOE BEKTOPHOE M CMEIIaHHOE ITPOU3BEIEHNE BEKTOPOB.
JIvHUM ¥ TOBEPXHOCTH 2-T0O MOPSAKA.

oakrwdE

MaremaTH4YeCKHH aHAJIN3

7. llpenen ¢pyuxuu B Touke. HenpepsiBHOCTh. CBONCTBA (DYHKIMI HENPEPHIBHBIX HA OTPE3KE.

8.  Ompenenennsiii naTEerpan Pumana. HeoOxomumble 1 TOCTaTOYHBIE YCIOBHUS CYIIECTBOBAHHSL.
®opmyna HetoToHa - JleitbHuna.

9. TlocnenoBatenpHOCTH (yHKIMNA. PaBHOMEpHas cxoauMOCTh. HempephIBHOCTh TpeAenbHON
GbyHKIUH.

10. Psnaer @ypbe. MUHUMAaNIbHBIE CBOWCTBA YACTUYHBIX CYMM.

11. JIBoiiHbIC MHTETPAIBI.

12. KpuBonuHeiinble uHTErpaibl 1-ro u 2-ro pona.

JAu¢ppepennnaibHbie YypaBHEHHUS
13. Teopema cymiecTBOBaHUS W E€AUHCTBEHHOCTH 3amaun Komu mjis HOPMaJIbHOW CHCTEMBI
OOBIKHOBEHHBIX AU (PepeHInanbHbIX ypaBHEHUH.
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HeBbipoxeHHbIe 0CcOObIE TOYKHM JMHEWHOW OJHOPOJHOW CHCTEMBI JBYX YypaBHEHHUH C
MTOCTOSTHHBIMH KO3 duninerTamu (y3en, ceaiio win Gokyc - mo BeIOOpy).

JIuneitHoe muddepeHnraIbHOe ypaBHEHHE IEPBOrO IMOPSIKAa B YaCTHBIX HPOU3BOIHBIX.
XapaKTEepUCTUKH.

Teopus BeposiTHOCTEI

Kinaccuueckoe omnpeneneHue BEpOSTHOCTU. AKCHOMBI TEOpUM BeposTHocTed. CBoiicTBa
BEPOATHOCTH.

VYcnoBHas BEpOSITHOCTb. TeopemMa YMHOXKEHUSI BEPOSTHOCTEM.

OyHKIMS pacupeleNeHus M IUIOTHOCTh  PACHpPElENICHHs BEPOSTHOCTEH OJHOMEPHOU
CIIy4alHOM BEJIMYMHBI, UX OCHOBHBIE CBOMCTBA.

MatemaTnueckoe 0XKUIaHUE CIIy4alilHON BEJIMYMHBI U €70 OCHOBHBIE CBOMCTBA.

Jlucniepcus ciry4ailHOM BEJIMYMHBI U €€ OCHOBHBIE CBOMCTBA.

YpaBHeHMsI MaTeMaTH4YeCKO GU3MKHU

OcHoBHbIE  ypaBHEHHS  MaTematuueckoil — ¢usuku. Krnaccubukanus — IHMHEHHBIX
G GepeHIMATBHBIX YPABHEHUH B YaCTHBIX MPOW3BOIHBIX 2-TO MOPSIIKA.

Kanonuveckuii Bua TuHEHHBIX AUQdepeHInanbHbIX YPaBHEHHI B YaCTHBIX MPOU3BOAHBIX 2-
ro NopsiaKa. XapakTepUCTUKH.

3anaya Ko a1 ypaBHEHUs TEIJIONPOBOAHOCTH.

Paszoen 2. Ocnoswt npozpammuposanusn

ba3bl JaHHBIX M HH(POPMALMOHHBIE CHCTEMbI

Bupl 6a3 nanHbIX

PensiunonHble 6a3bl JAHHBIX.

SA3pik SQL. OcHOBBI CHHTaKCHCA.

YpoBHM Mojienelt U 3Tanbl IPOEKTUPOBAHUS 0a3bl JaHHBIX

OLTP u OLAP — texHonoruu

Pacnpenenennble 6a3bl JAHHBIX (KIMEHT-CEPBEPHAsE TEXHOJIOTHS).
Pacnipenenennbie 0a3bl JaHHBIX (Tpan3akuus, TpedoBanus ACID)
Pacnpenenennblie 6a3bl JaHHBIX (PETIIMKALINSA).

CoBpeMeHHBIe TOIX0/IbI K TOMCKY nHpopMmanuu B 6azax maHabix (NOSQL u np.).
MynbTUMOIeNbHBIE 0a3bl JAHHBIX.

XpaHuauia TaHHbIX

HoBrie IIoAXO0Jbl K HAKOIUICHHUIO H O6pa6OTKC JaHHbIX B 3KOHOMHMKE H (bl/IHchaX Ha MHUKpPO- U
MaKpOypOBHsX Ha ocHOBe big data.

IIporpamMupoBaHue, YHCJIEHHbIE MeTOAbI, pa3padoTka U BHeIpeHHe NMPOrPaAMMHOIO
ob0ecnieyeHust

[ToHATHE PAa3HOCTHOM CXEMBbI ISl YPaBHEHUH B YaCTHBIX NMPOU3BOAHBIX. SIBHBIE U HESIBHBIC
pa3HOCTHBIE CXEMBI (Ha TIpUMepe MPOCTEHIIETr0 YpaBHEHUS MapaboIMIecKOro TUTIA).

MeToa NPOroOHKH pelieHHs CUCTEMbl KOHEYHO-PAa3HOCTHBIX YPAaBHEHHUH € TpeXAUaroHaIbHON
MAaTpHIIEH.

[ToHATHE anmmpOKCHUMAllMU, YCTOMYMBOCTH, CXOAMMOCTH YHCIIEHHOTO pEIIeHUs 3a1ad s
muQQepeHInaIbHbIX YPaBHEHUH.

ANropuTMBI COPTUPOBKH CIIOXKHOCTH n*. 3amnce aJITOpUTMa COPTUPOBKM OOMEHaMHU
(BBIOOPOM, ITY3BIPHKOM, MPOCTHIMU BCTaBKaMH — Ha BBIOOP) B BUIE OJIOK—CXEMBI U HA OJJTHOM
U3 S3BIKOB IIPOIPaMMHPOBAHUS.

bazoBbie IPUHIUIIBI U KOHCTPYKLIUU 00BbEKTHO-OPUEHTHPOBAHHOTO MTPOrPaMMUPOBAHUSI.
[loHATHE OmMEpalMOHHON CHCTEeMBbl, Ha3HAYeHUE U OCHOBHBIE (PyHKIMH. DyHKIIMOHMpPOBaHKE
OC, cucteMHbIE BBI30BHI U NpepbIBaHus. JTansl 3arpy3ku OC.
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Tononorus KOMIBIOTEPHBIX CETEH.

JlokasbHbIe U I7100aJIbHBIE KOMITBIOTEPHBIE CETH

BbecnpoBoaubie TexHonmoruu. becripoBonnbie nokanbHbe ceTu. Obecneuenne 6€30MacHOCTH
0ecrpoBOJIHOM CETH.

[TonaTue u npUHIUIBI HHPOPMAITMOHHOW 6€30MaCHOCTH.

Knaccudukanms yrpo3 nHGOpMaIMOHHON 6€30MaCHOCTH.

OCHOBHBIE COCTaBJISIONIME NH(DOPMAIIMOHHOW OE30ITaCHOCTH.

Cratuueckue U AMHAMHYECKUE BeO-CalThl: JOCTOMHCTBA U HEOCTATKH.

CucTeMsbl ynpaBiIeHUs] HHTEPHET-KOHTEHTOM: OCHOBHBIE 3371auil U (DYHKIIHMH.

SA3pik pasmetku runeprekcta. Ctpykrypa HTML-cTpanuisr: Taru, atpulOyThl, KOHTEHT.
S3wik Javascript. OcoO0eHHOCTH s3bIKa, MapaJUrMbl IPOIPAMMHPOBAHUS, MOIACPKUBACMbBIC
S3BIKOM, TUIIBI IaHHBIX, O0BsIBICHUS QYHKIUH, TIMOAa-(DyHKIIMM U 3aMbIKaHUSI.
Wntepnonuposanue. Iloctpoenne wuHTEprionupyromeid GyHKIUUA. VHTEPHONAInOHHBINA
MHorouwieH Jlarpanxa.

[TorpenrHocTs MHTEPIONSAIIMOHHOTO MHOTOwIeHa Jlarpamwka. Hawmmydmuii BeIOOp y3710B
MHTEPIIOINPOBAHUS.

[Tpubnmxennoe naTerpupoBanue. GopMyIbl MPSIMOYTOJILHUKOB, Tpamnenuii, CHMICcoHa.
IIpaBmiio PyHre mnoBbIIEHMsS TOYHOCTH YHCJIEHHOrO WHTerpupoBaHusa. KsagparypHeie
¢bopmyinsl ["aycca. [IpueMsr mpeaBapuTeIbHOTO TPe0OpPa30BaHUS HHTETPATIOB.
[TpubnuxeHHbIe METOBI PEIIEHUS aNredpandyeckux U TPaHCIEHCHTHBIX YPaBHEHUH.
[TpuGnuxeHHbIE METOBI PEIICHUSI CHCTEM HEIMHEHHBIX YPaBHEHHN.

[Ipsimbie meTonb! pemenust CJIAY.

Wrepaunonnsie metosl pemenus CJIAY.

Crannaptsl pa3pabOTKU MPOrPaMMHOTO 00ECTIEUSHHUS.

[ToHsITHE TEXHOIOTUHU IPOTPAMMHUPOBAHHUSL.

OcHOBHbIE 3Tanbl Pa3pabOTKU MPOrPAMMHBIX CPEJCTB.

Opranu3zanus padoT 10 CO3/IaHUI0 TPOIPaMMHBIX CPEJCTB.

IIporpaMMHas JOKyMeHTaLUSI.

OcHOBHbIE MIOKa3aTeNIM KayecTBa MPOrpaMMHBIX CPE/ICTB.

Onenka nokasaresnel KayecTBa NPOrpaMMHBIX CPEACTB.

ApXUTEKTypa MpOrpamMM.

Uro takoe UckycctBennsiit Muremnext (MN)? Kakue HampaBieHus BKIOYaeT 3Ta 00jacTb
HayKH?

Haiite onpeneneHue mnoHATHIO «MamuHHOe oOydyeHue». Yem OHO oOTIMYaeTcs OT
KJIACCHYECKOT0 MMPOrpaMMHUpPOBAHUsA?

Kakue BUIBI aIrOpUTMOB MCHOIB3YIOTCS B Kiaccupukanuu? ONUIINTE NPUHIUIB paboThI
OJIHOTO M3 METOJOB (HampuMep, 1epeBa perieHuit).

Onumure nousTHe nepeoOyyeHus Moaenu. KakoBbl MPUYMHBI BOSHUKHOBEHUS POOJIEMBI U
METO/IbI €€ penIeHus ?

OOBsicHUTE CYThb pPErpeccCMdM B MAaIIMHHOM o0OyueHuH. UYTO o03Ha4aroT KO3(PPHUIIHUEHTHI
JIMHEWHOM perpeccun?

Kakoit MeTron ncnosib3yercst sl OLEHKH KadecTBa OmHapHOW kinaccupuxanuu? OObsicHUTE
MetpukH Precision, Recall u F1 Score.

[Touemy Bo3HHKaeT mpoOiieMa pa3MepHOCTH JIaHHBIX? HazoBuTe 1Ba MeTOAa CHUXKEHUS
pa3MEPHOCTH ITPU3HAKOB.

Pacckakute 0 AByX OCHOBHBIX OJXOJaX K CHMYKEHHIO ITYMOB B 1IaTaceTe NEpe]] TPEHUPOBKON
MOJIEIIH.

OO6cynuTe apXUTEKTYpy MHOTOCIOWHOTO neprentpoHa. [louemy riybokue HEHpPOHHBIE CETH
TpeOYIOT OO0JIBIIIE BEIYUCITUTEIBHBIX PECYPCOB?

KakoBa ponp aktuBanmu ¢yaknmii (ReLU, sigmoid, tanh) B rimybokux cetsx? Ilouemy
aKTHUBaIUA BaxHa?
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Omnpenenure KoHUENuuio peryiaspusauuu. [lepeuncaure tpu Buna perynspusauii (L1, L2,
dropout), pacckaxure 0 IPUHIUINAX KaKIOH.

[IpuBenure npumep apXUTEKTypsl cBepTOouHOU HelpoHHOM cetu (CNN). [Ins kaxoil 3amaumn
npumensiercst CNN yare Bcero?

UeM paznuuaiotcsi pekyppeHTHble HelponHble cetH (RNN) wu  Tpancdopmeps? I['ne
npumMeHsroTcss RNN?

[Ipeioxkute Be TEXHUKH OOpHOBI C MPOOJIEMON 3aTyXarollero IpajueHTa B TIIyOOKOM
o0y4eHHUH.

Jlist yero npuMeHsIOT TpanchepHoe o0ydenne? Kakue ycinoBust HEOOXOAMMBI IJIs1 YCIIEITHOTO
MepeHoca Beca Apyrou Moaeu?

Yro rtakoe Generative Adversarial Networks (GANs)? B kakom mnpuioxkennn GAN
JEMOHCTPHUPYIOT HAaUOOJIbIINN ycTieX?

3auem HyxHBI autoencoders? OOOCHYHTE MOJIE3HOCTh NMPUMEHEHHS B CXKATUHM JIAHHBIX U
BOCCTAaHOBJICHUU U300paKEeHUH.

I'e yaiie Bcero npuMeEHSIOTCS CUCTEMBI peKOMEH1aluii? PacckakuTe 0 pa3inuuusix MoAX0/10B
KOHTEHT-(QUIBTPALIMH U KOJUIA0OPaTUBHOM (pUIbTpaLuy.

Onumure npouecc aemionHra ML-mMozens B IpoMbIIUIEHHYIO dKCIUTyaTanuio. Kakue 3ramsl
U MHCTPYMEHTHI yyacTByIOT B npouecce CI/CD?

Pa3bsicHUTE KOHLENLMIO HWHTEPIPETUPYEMOCTH Mozenu. [loueMy BakHO IOHUMATh
BHYTpeHHI0I0 paboTy ML-pemennii?

OTKpBITHIE JTaHHBIE KOMITBIOTEPHBIX TTOMCKOBBIX CHCTEM U CONMANBHBIX ceTeld: Google Trends,
YandexWorstat.

DKOHOMHUYECKHE OCHOBBI TEXHOJIOTHH PACIPEICICHHBIX PEECTPOB XPaHEHUS MHPOPMALUU
(6moxueiin).

Kpurtepuu oneHnBaHus ypOBHA 3HAHU I

OneHka 3HaHMH TMOCTYMAKOLIET0 B Marucrparypy mnpousBoautcs nmo 100-OanbHo#l 1mikaie.

Makcumanbabiii 6amt — 100. MuHuMansHbIN 6al1, COOTBETCTBYIOIIUIN MOJOKHUTEIIBHON OIICHKE —

25.

[lepBriii Bonpoc Ounera orneHUBaeTcsi MakcuMaiabHO B 40 Gamios, BTopoil — B 40 Oamos,

Tpetuil — B 20 6amios.

N

OcHOBHas1 U 1I0NOJTHUTE/IbHAS JTUTEpaTypa
OcHoBHasi JInTepaTypa

I'mypman B. E. Teopus BeposTHOCTEH M MaTeMaTHyecKasl CTAaTUCTHKA: ydeO. JJs MPHKIL
0akanaBpuata/ B. E. 'MmypMman. -12-e u3z.. -Mocksa: FOpaiit, 2018. -1 r=on-line

[Toutpsirun JI.C. O6bikHOBeHHBIE MU DepeHnuansHbie ypasueHus. M., DUSMATIINUT, 2006
Kynpssues JI. JI. Kypc matemaruueckoro ananuza [Kommiexr] : yue6. ayia 6akanaBpos : [B 3
T.]..(OneKTpoHHAs KHUTA)

[Tonog, FO.U. Jlekuuu no ananutuyeckoit reomerpun: yue6. nocodue/ 0. U. Ilonos; bant.
denep. yu-1T um. U. Kanra. - 2-e uza., uctp. u nom.. - Kanuaunarpan: bOY um. U. Kanra, 2016.
-248, [1] c.

3aboruna, H. H. IIpoekTupoBanue nHGOPMALMOHHBIX CUCTEM: yuel. mocobue st By3os/ H.
H. 3a6otuna. - Mocksa: UHDOPA-M, 2014. — 329 c.

Kyznenos, C. 1. OcHoBbl 0a3 nanHbix: yue0. mocobue/ C. JI. Ky3nenos. - 2-e u3a., ucmp.. -
M.: Untepuer-YH-T UadopMm. Texnomornii: BUHOM. JIa6. 3nanwuii, 2010. - 484 c.

Jlykun, B. H. Benenue B mpoektupoBanue 6a3 naHHbIX: y4eO. mocobue mis By3oB/ B. H.
JlykuH. - Mocksa: Bys. kH., 2013. - 143 c.
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[erpynun, 0. 0. MHpopmannoHHbIe TEXHOJIOTUU aHaiM3a NaHHBIX. Data analysis: yue0.
nocobue/ 10. 1O. Ilerpynnn; Mock. roc. yH-T uM. M. B. JlomoHocoBa, ®ak. roc. ymop.. - 2-¢
u3a.. - Mocksa: KJ1Y, 2010. — 291 c.

[Tonsixosa, JI. H. OcroBel SQL: y4e6. mocodue mis By3os/ JI. H. TlonsikoBa. - 2-e u3., ucrp..
- M.: UnTepuet-YH-T1 Uadopm. Texnonoruit: BUHOM. JIa6. 3nanuii, 2010. - 223 c.
[Ipamonkymap JIx. C.NoSQL. HoBas wmetomonoruss pa3pabOTKu HEPEISIIMOHHBIX
0a3 mannbix: [mep. ¢ anra.]/ k. C. Ilpamoakymap; IIpamonkymap k. Camamamk, Maptun
daynep. - Mocksa; Cankt-IletepOypr; Kues: Bunbsimc, 2013. - 183 c.

Coxomunckwi, JI. b. [TapamiensHbie cuctemsl 06a3 naHHBIX: y4ued. mocobue mis By3os/ JI. b.
Coxonunckuit; Ham. uccnen. FOxH.-Ypain. roc. yH-T. - Mocksa: U3a-so MI'Y, 2013. - 182 c.
Cogeros, b. f. ba3bl nannbix: yue6. nns 6akanaBpos/ b. 5. Coseros, B. B. IlexanoBckuii, B.
J1. UepToBckoii. - 2-¢ u3a.. - M.: FOpaiit, 2012. - 462,

Tymanos, B. E. OcHOBBI IIpOEKTHPOBAHUS PENIALMOHHBIX 0a3 IaHHBIX: y4yeOd. mocodue Juist
crynenToB By30B/ B. E. Tymanos. - M.: UnatepHer-YH-T Undopm. Texnonoruii: bunom. JIab.
suanui, 2010. — 419 c.

Tymanos, B. E. [IpoexTupoBanue XpaHUIUI JaHHBIX JUJIsI CUCTEM OM3HEC-aHAIUTUKH: yuel.
nocobue/ B. E. Tymanos. - M.: Untepuer-YH-T1 Undopm. Texnonornii; M.: BUHOM. Jla6.
3Hanui, 2010. - 615 c.

Haroueesa, H. H. baakoBckoe aemno : yaeOHOe mocobue st 6akanaBpos / H. H. Harodeesa,
3. U. AGaokoBa. - 2-e u3., nepepad. u nomn. — MockBa : M31aTenscko-ToproBasi KOpnopaus
«amkoB u K"», 2019. - 158 c.

I'openasi, H. B. OcHoBbl OankoBckoro fnena : yuebHoe mocobue / H.B. T'opemas, A.M.
Kapmunckuii ; non pen. A.M. Kapmunckoro. — Mocksa : [ «®@OPYM» : UHOPA-M, 2022.
—272c.

®unancs! : yueOHuK / mox pen. A.3. JlagameBa. — Mocksa : ByzoBckuii yue6Huk : MTHOPA -
M, 2022. — 178 c.

lanmanos, B. A. ®uHaHCH, TeHe)HOE oOpaieHue 1 kpeauT : yueOnuk / B.A. TamanoB. — 2-e
n3a. — Mocksa : ®OPYM : UH®PA-M, 2021. — 416 c.

JlomoJiHuTeIbHAS JIUTEpPaTypa

ba3bl 3HaHui nHTENNEeKTYanbHBIX cucteM / T.A. T'aBpunosa, B.®, Xopomesckuit. — CII6.:
[Tutep, 2000. — 384 c.
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