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1. leab ¥ nIaHUpYyeMble Pe3yJabTAThl 0CBOEHUS THCIUILIMHbI

[enbro 0OCBOEHUS AUCHHUIUINHBI SBISETCS (POPMUPOBAHUE CIEAYIOIUX KOMITETEHIIUH:

—IIK-3 — CHocoOHOCTh OCYIIECTBISITh HAYyYHO-HCCICIOBATEIILCKHE H  OIBITHO-
KOHCTPYKTOpPCKHE pa3pabOTKH KaK MMPHU HCCIEAOBAHUN CAMOCTOSITENIbHBIX TE€M, TaK U pa3paboTKu
M0 TEMaTUKE OpTaHHU3AIIHH.

Pe3synbraramMu 0CBOEHUS IHMCUUIUIMHBI SBISIOTCS CIEIYIOIINE MHAUKATOPBI TOCTHKEHUS
KOMIIETEHLIHM:

HIIK-3.1 YmeeT ocymiecTBIATh MpOBEACHUE PabOT Mo 0O0pabOTKe W aHAIU3y HAy4dHO-
TEXHUYECKON MHPOPMAIH U PE3yTbTATOB UCCIICIOBAHUHN.

2. 3agauy ocBOEHHS JUCIHUILINHBI

- I/I3yT-II/ITb OCHOBHBIC MOJACIIN U MCTObI pa3pa60TK1/1 JaHHBIX,

- Hay‘lI/ITLCH IIPUMCHATE YKa3aHHBIE MOJCIM KW MCETOJbI, a TaKXE IPOrpaMMHBIC
CpeACTBA, B KOTOPBIX OHU PCAJIM30BAHEI,

— HpI/IO6pCCTI/I OIIBIT aHAJIM3a PCAJIbHBIX JaHHBIX C IIOMOMIBIO U3YYCHHBIX METOJ0B.

3. MecTo IUCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlucuumiuHa OTHOCHTCS K 4YacTh 00pa3oBaTeNbHOM MporpaMMbl, QopMUpyeMon
y4acTHUKaMHU OOpa30BaTEIbHBIX OTHOLICHWM, TpeiaracTcs OOydJalomuMcss Ha BbIOOD.
JucnunimHa BXOAUT B MOAYINb «ICKyCCTBEHHBINH MHTEIICKT.

4. Cemectp(bI) ocBOeHMS U (popMa(bl) MPOMEKYTOYHON ATTECTALUM 110 AUCHHUIINHE

[IaThIi1 cemecTp, 3a4eT C OLICHKOM

5. BxoaHblie TpeﬁoBal—[l/Iﬂ AJIsi OCBOCHHUA JTUCHUIIJIHNHBI

HJ’IH yYCHICHMIHOTO OCBOCHHUA IUCHUIIJIMHBI Tpe6yroTc;1 PE3YIbTAaThI O6y‘I€HH§I 10
CICAYIOUM ANCHUITIMHAM: I/IHTGJIJIGKTyaJII)HI)IG CHUCTCMBI.

6. SI3bIK peanuzanun

Pyccknit

7. O0beM TUCUUILINHBI

OO6m1ast Tpy10€MKOCTh TUCIMIUIUHBI COCTABIIAET 3 3.€., 108 uacoB, U3 KOTOPHIX:
-JIeKIuu: 32 4.
-naboparopusie: 16 4.
B TOM YHCJIe TPaKTHYeCKas MOATOTOBKa: 16 u.
O06beM caMOCTOATENbHON padOThI CTY/IEHTA OINpeAeeH YI4EOHbIM IJIAHOM.

8. Conep:xkaHue TMCHUILUIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM

Tema 1. OcHOBHBIE ITPOOIEMBI TOCTPOEHUSI CUCTEM

Kparkoe conepkaHue TeMbl. AKTyalbHOCTh, 0a30Bas TEPMUHOJOTHS M TEHICHIIMU
pazButusa. OCHOBHbIE 3a/Jayd, OTanmbl W KiIacCU(PHUKalUs METOJOB aHajlu3a JIaHHBIX.
[lpenBaputensHast  oOpaboTka  fgaHHbIX. Knaccudukanmsa.  Perpeccus.  Acconumanus,
NOCJIEI0BaTeNNbHAS  acCOLMAllisA, AaHOMAJWMU M BHU3yalu3auus. BpIcokonpon3BoauTENbHAS
00paboTka gaHHbIX. [IporpaMMHbIe Cpe/ibl A1 MHTEUIEKTYaIbHOIO aHaIM3a JaHHbIX.

Tema 2. IIpeaBapurensHast 00paboTka naHHbIxX. Kiaccuduxanms
Kpatkoe cogepxanue TeMbl. OCHOBHBIE METO/IbI U MIPEIBAPUTENbHAS 00paObOTKA JaHHBIX.
OnTtuMuzanusi TPU3HAKOBOIO IMPOCTPAHCTBAa 0e3 TpaHchOpMalMK MPOCTPAHCTBA MPU3HAKOB.



Kontponupyemass HemapameTpuueckas HeilipocereBas kiaccupukanus. Krnaccudukanms mo
METOJly MalllMHbI ONTOPHBIX BEKTOPOB. JlepeBbsl pelICHUH.

Tema 3. Perpeccus. Accouumanus, IOCIeA0BaTeIbHAs AacCOIMAIUS, AHOMAIUH |
BU3YaTH3aIUs

Kparkoe conepxkanue tembl. [lonstue perpeccuu. OCHOBHBIC ITallbl PErpeCCHOHHOTO
aHaymza. OnucaHue alropuTMa accolUaIii. AJITOPUTMBI CEMEUCTBA «ATPHOPH». AJTOPUTM
GSP. OGHapyxeHHEe aHOMAJTUH U METOJIbl BU3yaIU3aIliH.

Tewma 4. Bricokonpon3BouTenbHas 00padoTKa JaHHBIX

Kpatkoe conepxanue Ttembl. [IpuHIMIOBI OpraHU3alMy  BBICOKOIPOU3BOAUTEIIBHBIX
BbluucieHuii. SMP-cucrembl. Mogenn mnapaiienbHblXx — BblumMcieHud MPMD, SPMD.
[IporpammubIe Cpe/ibl 111 MHTEIUICKTYaIbHOT'O aHATU3a JIAHHBIX.

9. Tekymmii KOHTPOJIb MO AUCHUIIHHE

Tekymuii KOHTPOJIb MO AUCUUILUIMHE MPOBOJUTCS HA OCHOBE KOHTPOJIS MOCEIIAEMOCTH,
COCTaBIICHUS U 3alIUTHI pedepaTtoB, pabOTHl HAJ TPYIIIOBBIM ITPOEKTOM U PUKCHUpyeTcs B hopMme
KOHTPOJIbHOM TOYKH HE MEHEE OJTHOTO pa3a B CEMECTP.

TumnoBkle 3ananus 1 TPOBEACHUS TEKYIIETO KOHTPOISl YCIIEBAEMOCTH 10 AUCIMILIUHE:

Pedepar (Ha cormmacoBannyro temy). K pedepary HeoOXoauMO cienaTh Mpe3eHTAIHIO.

[Ipumeps! Tem:

CoBpeMeHHBIE HEHpOHHBIE ceTH B 00pabOTKEe MJaHHBIX (M300paKeHUH, BHIEO,
TEXHOJOTHYECKHUX CUTHAIOB, MY3bIKH U T.I1.);

CoBpeMeHHbIe aNTrOPUTMBI KJIacCH(PHUKAINU (M300pakeHuH, TEKCTOB U T.I1.);

WNurtennexryansHas o0paboTka JaHHBIX B ... (IPOMBIIIJICHHOCTH, MEIUIIMHE, OU3HEece,
WHyCTPUU pa3BIICUECHUH, JOCyTa U JIp.);

W3Bneuenne 3HaHUI U3 TEKCTOB;

JleTekTupoBaHKE aHOMAJIUI;

Pa3HOBUIHOCTH CBEPTOUYHBIX HEUPOHHBIX CETEH;

WHTennextyaibHble aITOPUTMBI B paHHEH IMAarHOCTUKE 3a00JI€BaHU;

HHTennexTyaabHble arOPUTMBI B IEPCOHATTM3UPOBAHHON MEIULIMHE;

NHuTennexryanbHble aITOPUTMbI B pOOOTOTEXHHUKE, TPAHCIIOPTHBIX CUCTEMAX U T.IL.;

HHTennekTyanbHble alTOPUTMBI B 0AHKOBCKOM JIeie/CTpaXxOBaHUM/ .. .;

[Ipoexkt (Ha corjmacoBaHHyr0 TeMy). Peanu3zoBarb HEOONBIIOW MPOEKT IO
MHTEJUIEKTyaJIbHOM 00paboTKe MaHHBIX C MCHOJb30BaHHEM cpeabl RapidMiner win oxHoro us
A3BIKOB MporpammupoBaHusi (Hanpumep, Python, R), ¢ BO3MOXHBIM HCIIOIB30BaHUEM
00IIeTOCTYMHBIX 0a3 JaHHBIX (MM JAHHBIX U3 UHBIX UCTOYHUKOB).

Oransl peaqu3alnuy MpoeKTa:

ITouck n moAroToBka Habopa JaHHBIX;

Pa3paboTka TeXHMUECKOTO 3aaHMUS;

[TunoTHas peanuszanus OJHOW MOJENHU, BBIOOP METPUKU U OLEHKA TOUYHOCTH ((pukcarus
MOJIyYEHHOM TOYHOCTH Ha 3TOM JTare);

Peanuzanus BceX NMyHKTOB TEXHUYECKOIO 3aJaHMs, HACTPONKa MapaMETPOB MOJEIEH,
OIICHKa TOYHOCTH (TOYHOCTb, MOJY4YEHHass Ha 3TOM JTale JoJDKHA OBbITh OOJbIIE YeM Ha
MPEIbIIYIIEM):

[loaroroBka otyera (C OomMCaHWEM MPEAMETHOM 00JIaCTH, BHIOPAHHBIX aJTOPUTMOB U
napaMeTpoB MoJieNIel ), TPe3eHTAIlH, TyOJIUYHas 3allUTa POEKTa;

Kaxnpi CTymeHT pealn3yeT WHAMBUAYAIbHBIM WIA TPYIIIOBOM HPOEKT Kak
M0CJIEI0BATEIbHOCTD J1A00PaTOPHBIX paboT:

JlabopaTtopHas pabota Nel. NHauBHayaipbHOE 3aaHHE MO TeMe «AHAIW3 MPEIMETHOMN
oOmnactu, GopMyIMpOBKa Lienell U 3a7ay uccieqoBanus. Vi3pnedueHue u nepBUYHOE COXpaHEHUE
JAHHBIX.



[lenp pabOTHl — HAy4UTh CTYACHTOB pEIIaTh 3a/1a4dl aHAIHM3a MPEIMETHOW o0nacTu, ee
ajanTalyyd JUis METOJOB aHaliu3a JaHHBIX C Y4YeTOM MPUHIUIHAIBHBIX OCOOEHHOCTEH
MPEeIMETHOM 00JIaCcTH.

JlaGopaTopHas pabora Ne2. MumuBuumyanpHOe 3amanue 1mo teme «lIpeaBaputenbHas
00paboTKa JAHHBIX: OYMCTKA, HHTETPaLMs, TPEOOpa3OBaAHHE.

Lenp paboThl — HaydyuTh CTYAEHTOB pelIaTh 3a/Jaydl MpeJBapUTEIbHOU 00paboTKH
JAHHBIX, MPEANOJararwlel TPyI0EMKYI HPOLEAYPY OYMCTKH (MCKIIIOUEHHE IPOTUBOPEUMl,
CIIy4ailHBIX BBIODOCOB U TIIOMEX, IPOMYCKOB), HHTErpauuu (OObEIMHEHUE [aHHBIX W3
HECKOJIbKUX BO3MOJKHBIX MCTOYHMKOB B OJHOM XpaHWIMLIE), NpeoOpa3oBaHus (MOKET
BKJIIOUATh arperupoBaHUE U CXKaTHE JAHHBIX, IUCKPETH3alMI0 aTpUOYTOB U COKpalleHUE
pPa3MEpHOCTH U T.I1.).

JlabopaTopHas pabora Ne3. MumuBuayanbHOe 3amgaHue 1mo Teme «CopjeprkareabHbIi
aHanu3 JaHHBIX MeTogamu Data Miningy.

Lenp paboTbl — HAay4yuTh CTYACHTOB OOOCHOBAaHHO IPUMEHSTH 0a30BbIE METOIbI
MHTEJUICKTYaJIbHOTO aHaJIM3a JaHHBIX, YIYUTHIBAsi OCOOCHHOCTH KaK TEOPETHUYECKOTO MOCTPOCHHS
MPUMEHSIEMbIX METO/I0B, TaK M BHIOPAHHOM MPEeIMETHOM 00J1acTH.

JlaboparopHast pabora Ned4. HMumuBuiayanbHOE 3amanue 1o Teme «Busyamuzanus u
MHTEPIIPETALNS [TOJTYYEHHBIX PE3yIbTaTOBY.

Lenp paboTbl — HAy4YUTh CTYJACHTOB BBINOJHATH BHU3YaJU3aLMI0 M HHTEPIPETALUS
MOJIYYEHHBIX PE3YyIbTaTOB B BUJIE, IPUTOIHOM I IPUHSATHS YIPABICHUYECKUX PEIICHUH.

HpI/IMepH TEM AJIsI CAMOCTOATCIIBHOTO U3YUYCHUS:

. HeiipocereBpie MeTOpI aHANN3a JTAaHHBIX, CBEPTOUHBIE ceTH (convolution neural
networks). rimyounnoe ooy4enue (deep learning).

. MeTto1bl HHTEUIEKTYJILHOTO aHaln3a Meaua (social media data mining).

. Mertobl MalMHHOTO 00y4YeHHS B 3a7a4aX (PMHAHCOBOW aHAJTUTHKH.

. MeTto/1b1 MalIMHHOTO 00YyY€HHUS B 3aJla4axX pPaHHEW MEAULIMHCKOW JUarHOCTUKH.

. KomOuHupoBanue Moieneil B aHaJIn3e JaHHBIX, OyCTHHT.

. Merton aHayiM3a He3aBUCHMBIX KoMIToHEHT (independent component analysis).

. MeTop1 BU3yaIu3aluu JaHHBIX BEICOKON Pa3MEPHOCTH.

10. HOpﬂI{OK MPOBCACHUSA U KPUTCPUHU OLICHUBAHUSA l'[pOMC)KyTO‘IHOifI aTTeCTallumn

3aueT C OLEHKOW B MATOM CEMECTpe MPOBOJIUTCS B MUChMEHHOW (opme mo Ouneram.
buner conepkuT 1Ba TEOPETUUECKUX BOIIPOCA, MPOBEPSIOMNX TOCTH)REeHUE KomneTeHunu UITK-
3.1, 3aKkpernyieHHOM 3a TUCITUTUINHOM.
. [IponomxutenbHOCTh 3auera 1,5 gaca.
[IpumepHBI IEPEYEHb TEOPETUYECKUX BOIIPOCOB!
OCHOBHBbIE IOHATHS, TEPMUHOJIOTHS,;
Data Mining / Data Science;
Big Data (oCHOBHBIE MOHSITUSI U CBOWCTBA);
Jenykuus u uHIYKIUSA;
WNHTennexTyalbHbI aHATN3 JAaHHBIX B OM3HECE MPUMEPHI IPUMEHEHHS;
NHTeekTyanbHbIN aHaIu3 JaHHBIX B PEIICHUH CIOKHBIX MPUKIaAHBIX 3a/1a4;
WNHTennexTyanbHbI aHATN3 TAHHBIX B paHHEH JTUAarHOCTHKE OMACHBIX 3a00JI€BaHMUI;
WHTennekTyaIbHbIN aHAIN3 JaHHBIX B HHYCTPUAIBLHON NPEIUKTUBHON aHAIIMTHKE;
OcHOBHBIE 3371a4H U KJacCU(UKAIUsI METOI0B aHaIN3a JIaHHbIX;
. [IpuHIIMTIATEHBIE OCHOBBI MAIIMHHOTO O0yYEHHS,
. IIpenBapurensHas oOpabOTKa JaHHBIX;
. OnTuM#3anys MPU3HAKOBOTO IPOCTPAHCTBA;
. IToctanoBka 3aaun Kiaccu(pUKalny;
. Kontponmpyemas HenapameTpuueckas KjaaccuUKaIus;
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15.
16.
17.
18.
19.

20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

KonTponupyemas Henapamerpuueckas HepoceTeBasi KjacCHU(pUKalus;
Knaccudukanus mo MeTo1y MamHbl OMOPHBIX BEKTOPOB;

[epeBps perieHui;

HekonTtponupyemas kinaccudpukamnus (KiacTepusaius);

Perpeccust (monsiTue perpeccuu, OCHOBHBIE 3TAIbl PETPECCUOHHOTO aHAJIN3a, METOIbI
BOCCTAHOBJIEHUSI PETPECCHUH);

Acconuanus,

[TocnenoBarenbHas acconuarys (aIropuTMbl ceMencTBa «Anpuopu», anroput™m GSP);
MHOTroypoBHEBOE MAIIMHHOE 00y4YeHHe (OyTCTPIIIUHT, O3TTHHT, CTEKHHT, OYCTHHT);
OGHapy>keHue aHoMajui,

Busyanuzanus B Data Mining;

OYHKINY aKTUBALIUH;

OCHOBHBIE TUIIBI UCKYCCTBEHHBIX HEHPOHHBIX CETEM;

CBepToUHbIC HEHPOHHBIE CETH;

Cpensl u ppeiMBOPKH TTTyOUHHOTO 00yUYEHUS;

OcHoBHbIe 33724l 00pabOTKU TEKCTA,

Drarnsl NpeABapUTENbHON 00pabOTKH TEKCTA;

MeTtpuku kadecTBa KiacCH(pUKaILUY,

I'unoresza A/B, Kanmna-unaexc cornacusi, ROC-kpuBas;

MeTpuka kauecTBa IPOrHO3a BPEMEHHOTO Psijia;

MeTpuku KauecTBa KilacTepu3aluy,

[TpuHIMIIBI BBICOKOMPON3BOAUTEIbHBIX BHIYMCIICHUH;

Oco0EeHHOCTH MOCTPOCHUSI BBIYUCIUTEIHHOTO KJIAcTepa;

Cpenbl 1 MHCTPYMEHTBI BBICOKOITPOU3BOUTEIHHBIX BEIYUCIICHUN;

Wuctpymentsr data mining.

Pe?;y.HI)TaTI)I 3a4yeTa C OIICHKOM OIMPCACIIAIOTCA OLCHKAMU «OTIUYHO», «XOpOIIo»,

«YHAOBJICTBOPUTCIIBHOY», KHECYAOBJICTBOPUTCIIBHOY.

I[J'If[ OICHKHU OJOTallOB OCBOCHUA KOMIICTCHIHNU HCIOJbB3YCTCA 6aHHI>HO-p€I‘/’ITI/IHFOBa$I

CHUCTEMA OLICHUBAHUA

. MaxkcuMabHBIN OrnennBaemast
DneMeHThl y4eOHOH
0ani ¢ Hauana KOMIIETEHIUS
JesATeTbHOCTH
cemecTpa
Pedepar o teme c 20 [K-3
Mpe3eHTAIuEN
Peanu3zanus npoekra 40 1IK-3
Ormpoc Ha 3aHATUAX 10 [K-3
3a4er ¢ OLIEHKOM 30 [K-3

Cymma OasioB, HaOpaHHasi CTY/IEHTOM B TE€UEHHE CEMECTpa M Ha 3a4yeTe C OLIEHKOH,

MEPEBOAUTCA B OLICHKY HpOMe)KYTO'-IHOI\/’I arTeCTalun yCri€Ba€MOCTHU CTyJACHTA I10 HpHBeJIeHHOﬁ

HWXKE IIKaJIC.

Ilepecuer 0a/110B B OLIEHKH /11l IPOMEKYTOYHOM aTTECTALMU

bamibl Ha 1aTy KOHTPOIBHON TOYKH Ornenka

> 90% OT MaKCUMaJIbHON CyMMBbI OaJlyIoB 5




Ot 70% 1o 89% OT MakCUMaJIbHON CyMMBI OaJIJIOB 4

Ot 60% 110 69% OT MaKCUMaJIbLHON CyMMBI OQJIJIOB

< 60% OT MakCUMaJIbHOW CyMMBI 0aJIIOB 2

11. YyeOHO-MeTOOAN4YECKOE 00ecmeyeHne

a) DIEKTPOHHBI y4eOHBIH KypCc IO JUCIHUIUIMHE B JJICKTPOHHOM YHHUBEPCHUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=22102

6) OueHouHBIE MaTepHaibl TEKYIIETO KOHTPOJIS M IMPOMEKYTOUHOM aTTeCTAllMH I10
JUCLMIIIIMHE.

12. Ilepeuyens y4yeOHOIi TuTEpaTyphl U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JUTEparypa:

— 3amsaTuH A.B. BBenenue B MHTEUIEKTyalbHbIN aHAIU3 JaHHBIX : ydeOHOe mocodue /A.
B. 3amsrun. - Tomck : U3narensckuiil Jlom Tomckoro rocygapctBeHHOro yuusepcurera , 2016. -
118 c. — URL: http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000529594.-1

— Pocket Data Mining electronic resource : Big Data on Small Devices / by Mohamed
Medhat Gaber, Frederic Stahl, Jodo Bartolo Gomes. - Cham : : Springer International Publishing
: . Imprint: Springer, , 2014. - 108 p. — URL.: http://dx.doi.org/10.1007/978-3-319-02711.-1

- Principles of Data Mining electronic resource /by Max Bramer. - London : Springer
London : Imprint: Springer, 2013. - 440 p. — URL: http://dx.doi.org/10.1007/978-1-4471-4884-5

0) JOTOJIHUTEIbHAS TIUTEpaTypa:

— Principles of Data Mining electronic resource /by Max Bramer.Bramer, Max. London :
: Springer London :: Imprint: Springer, 2013, XIV, 440 p. [DnekTpouHslii pecypc]. — Pexum
nocryma: http://dx.doi.org/10.1007/978-1-4471-4884-5.

— Pocket Data Mining electronic resource : Big Data on Small Devices / /by Mohamed
Medhat Gaber, Frederic Stahl, Jodo Bartolo Gomes.Gaber, Mohamed Medhat. Cham : : Springer
International Publishing : : Imprint: Springer, , 2014. 1X, 108 p. [OnekrpoHHsiii pecypc]. —
Pexxum noctyma: http://dx.doi.org/10.1007/978-3-319-02711-1.

— Mupkun b. I'. Befenue B aHann3 1aHHBIX | YYEOHUK M MPAKTUKYM i OakajgaBpuaTa
U MarucTpatypbl : [[JI1 CTYIECHTOB BY30B, OOYYaIOLIUXCS IO HWHKXEHEPHO-TEXHUYECKHM,
€CTECTBEHHO-HAYUYHBIM M YKOHOMHYECKUM HampaBjieHUsM U creruanbHocTsM| /b. T'. MupkuH ;
"Bricimias mkona 3koHOMUKHM" HallMoOHanbHBIN MccaeaoBaTeNbCKUil yHUBEpCUTET. — MocCkBa :
FOpaiir , 2015. - 173 c.

— Kynanue A.Il. Metoasl M cpeacTBa KOMIUIEKCHOTO aHaiM3a JAHHBIX @ ydeOHOe
nocobue. — Mockga : @opywm [u 1p.] , 2014. — 511 c.

13. llepeyenb HHGOPMALMOHHBIX TEXHOJIOTHI

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPAMMHOE 00ECTICUCHHE!
— C, C++, C#, Python, R-Studio, Rapid Miner, MS Azure;

0) npodeccruoHanbHbIe Oa3bl JAHHBIX:

— Data Mining for Service electronic. Berlin, Heidelberg, Imprint: Springer, Springer
eBooks VIII, 291 p. 2014 (edited by Katsutoshi Yada) [DnexkrponHsiii pecypc]. — Pexum
noctyma: http://dx.doi.org/10.1007/978-3-642-45252-9

—Data Mining for Geoinformatics electronic resource : Methods and Applications /
/edited by Guido Cervone, Jessica Lin, Nigel Waters. New York, NY : : Springer New York : :
Imprint:  Springer, , 2014, 166 p. [DnekrponHslii pecypc]. — Pexum mocryma:
http://dx.doi.org/10.1007/978-1-4614-7669-6


https://moodle.tsu.ru/course/view.php?id=22102

14. MaTepua/jbHO-TEXHHYECKOe 0O0ecreyeHue

Jns  MaTepuaabHO-TEXHMYECKOTO OOecleyeHus JUCHUIUIMHBI —TpeOyeTcsl Haaudue
KOMITBIOTEPHON TEXHUKH C YCTAHOBJICHHBIM COOTBETCTBYIOIIUM MTPOTPAMMHBIM 00€CIIEYCHUEM U
JIpyroro o0opyAOBaHuUs, OAIEP>KUBAIOIIETO TPOBECHHE MPE3EHTAIUH, IOCTPOCHUE MPOSKTHOU
JIOKYMEHTAIMH, BBIXOJ] B ceTh IHTEpHET.

15. Uudopmanusi o pazpadboTunkax

3amstuH Anekcanap BraauMupoBud, A-p TeXH. HayK, mpodeccop, 3aBeayromuil kadeapoi
TeopeTnueckux ocHoB nHpopmatuku TI'Y, nupexkrop MTIMKH.



