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1. HIEJb OCBOEHUA JUCIUIIJIMHBI (MOAYJIS) chopmupoBath y CTyAEHTOB NPEICTaBICHUE O HA0Ope
TEXHOJIOTMA W METOAOB HHTEUIeKTyanbHoro ananm3a (Data Mining), mpemHa3Ha4eHHBIX Ui OOpaOOTKH
OonbIIMX 00BEMOB HMCXOIHBIX JAHHBIX 33 CYET aBTOMATHU3AlMU IMPOIEecca M3BJICUEHHUS HOBBIX, KOPPEKTHBIX U
MOTEHIMAILHO TOJIE3HBIX 3HAHUH.

2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHMA JUCHUIIJIMHBI (MOJYJIS)
B pesynbrate 0ocBOCHHUS TUCHUTUINHBI (MOIYJIIs)) (POPMUPYIOTCS CIEAYIOMINE KOMITETCHIIUH:
MepeyeHb NAaHMpPyeMbIX pPe3ybTaToB 06yYeHUA No gucumnanHe (MoAyt0), COOTHECEHHbIX C MHAMKATOPaMu
JOCTUMXEHNA KOMMNETEeHUNIM

Komnerenuus NuaukaTopbl PesynbTathl 00yyeHus
KOMIIeTeH M i
YK-1: Cnocoben YK-1.1 3names:
OCYILECTBIISITh PaccmarpuBaeT — TPUHIOWIEI MOHHUTOPHHTA KaK MH()OPMAIMOHHON TEXHOJIOTHH
MIOMCK, 5 BO3MOJKHELE MTOJTyYeHUs! TAHHBIX;
KpUTHICCKUH BAPUAHTHI PELICHHS — THUIIBI KAJ, B KOTOPBIX MOTYT OBITh MPEACTABIICHBI JaHHBIE, U
aHajn3 OTpPaHWYEHHS Ha 3a/la4d, KOTOPBIE MOTYT OBITH PpEIICHBI C
uH(opmanuy, SAMATH, OUCHIBAT HX y4ETOM ITHX ILIKAJ;
HPUMCHATD JIOCTOMHCTRA 1 — OCHOBHBIE  CIHOCOOBI  TpaUUeckoro ©  TaOJIMYHOIO
CHCTEMHBIN HEJIOCTATKH. HpEICTABIECHHS JaHHBIX;
HOAXOM I — KPHUTEPUU ONpeCICHUS aHOMAIBbHBIX 3HAYCHUH B BEIOOPOYHBIX
pelreHus YK-1.2 Ananuzupyer JTAHHBIX:
TIOCTABICHHBIX sajiady, BRUIGTEL € | _ GcHoBHBIE MOHSTHS KOPPEMSIHOHHOTO M PErpeCcCHOHHOTO
3aia4 0a30BbIE aHANM3a;
COCTABJIAIOIINC, — TPUYUHBI BOZHUKHOBCHHSI JIOKHOW KOPPEJSAIUU U CIIOCOOBI e€
OCYLIECTBIISIET BBIBIICHUS; OCHOBHBIE IIpaBUia IPOBEPKU 3HAYUMOCTH U
JIEKOMITO3HIIHIO WHTEPBAJILHOTO OLICHUBAHUS YypaBHEHUS U KO3()(UIMEHTOB
3a71a4H. perpeccuy;

VYK-1.3 BrisaBnser
€CTECTBCHHOHAYYHYHO
CYITHOCTh MPOOJIeM,
BO3HHKAIOIIHUX B XOJIC
npodecCHOHATEHON
NesITeIbHOCTHU U
CIOCOOCH TPUBIICYD
JUISL KX PEICHUS
COOTBETCTBYIOIIUI
MaTeMaTUYCCKHA
ammapar

OCHOBHBIE METOZABI aHAJIM3a M NPOTHO3UPOBAHUS BPEMEHHBIX
PpsiIOB;

ocHOBHBIE TIOHATHUS Data Science (Hayku o JaHHBIX);

MOHATHSI U METOAbl KIJIACTEPHOTO M KJIacCU(HKALHOHHOTO
aHaJIN3a;

OCHOBHBIE BH[Ibl PACCTOSHUM MeEXIy OObEeKTaMH (METPHUK
IPOCTPAHCTBA) W  KJIacTepamMHM, HUX OCOOEHHOCTH U
BO3MOXKHOCTH IPUMEHEHMS;

9KBHMBAJICHTHBIE (POPMYIMPOBKH 3a7]aud O IMOCTPOCHHUU Oa3umca
MIPU3HAKOBOTO MPOCTPAHCTBA U3 TJIABHBIX KOMIIOHEHT M 3a/1a4H
O CHM)KEHUS pa3MEpPHOCTH NPOCTPAHCTBA;
0COOCHHOCTH ~ METOIOB  HMHTEIUIEKTYaJbHOTO
TEKCTOBBIX JJTAHHBIX.

aHajin3a

Yumemn:

BBIOMpATh CpelcTBa aHanu3a, Haubonee 3((EKTHBHBIC IS
KOHKPETHBIX TaHHBIX C y4ETOM HX IMPUPOJIBI, MOTPEIIHOCTH,
MPOCTPAHCTBEHHOTO W BPEMEHHOTO pa3pelieHus, a TaKke
3aj]1a4 MUCCIICAOBAHNUS;

NpaBUIBHO [IOHUMAaThb W HMHTEPIPETHPOBATH MONyYCHHBIE
pe3yIbTaThl HCCIIEOBAHMS;

YMETh KPUTHUYECKH OICHWBATh BO3MOYKHOCTH W OTPAaHHYCHUS
UCIIOJIb3YEMBIX METOJIOB;

MPUMEHATH METO/Ibl IEPBUYHON 00pabOTKH JaHHBIX;
OCYIIECTBJIATh JUCKPETHU3AIMI0 HEMPEPBIBHBIX JTAHHBIX C
YYETOM pellaeMoin 3a1auu;

BBIOMpATh HamOoJee MOAXOSIIHUNA CIOCO0 TaOIHMYHOTO WA
rpadMuecKoro MpeACTaBIICHUS JAHHBIX, HCXOAS W3 Iejiel
UCCIIEI0OBAHUS,

OpOBEPATh HaMYME CTATUCTUYECKH 3HAYMMOW JIMHEWHOU

CBA3U MCKAY NIEPEMCHHBIMHU HCII0JIB30BaTh MOACIN
BPEMCHHBIX pAOOB, BBIIIOJIHATH nux napaMeTpu4ICCKyro
HI[CHTHq)HKaHHIO, OLICHHUBATH Ka4yeCTBO alrpoKCUuManu

PCAJIbHBIX JaHHBIX BBI6paHHOI71 MOICJIBIO,




— BBIIOJHATE ACKOMIIO3UIIUIO BPEMCHHLBIX PIAJ0B B paMKax
aILI[I/ITHBHOﬁ MOACIH, BbILICIATH TapMOHUYCCKUC u
KBa3UTApMOHUYCCKUEC aJAUTUBHBLIC KOMIIOHCHTBI BPEMCEHHBIX
psooB ¢ nomouipto  Dypre-aHain3a, BeUBIET-aHAIN3A,
CHHTYJISIPHOTO CHEKTPAJIbHOTO aHaiu3a W JAEKOMITO3UIINH

XyaHra;
— BBIIOJHATh QHAIW3 U IPOrHO3UPOBAHUE BPEMEHHBIX PSJOB C
IIOMOIIBIO  CTAaTUCTUYECKUX  MOJEIEH, CUHTYJISIPHOTO

CHEKTPAIBHOTO aHAIN3a U HEHPOHHBIX CeTeH; BEIONPATh METO.
KJTacCH(DHUKAITIN WU KJIACTEPHU3alUNd B 3aBHCHUMOCTH OT IICITH
HCCIICIOBAHUS U XapaKTepa MMEIOLIUXCSA JAaHHBIX; IMPOBOJIUTH
CPaBHUTENBHBIN aHATN3 Pa3IMYHbIX CIIOCOOOB Kiaccu(ukanuu
U KIACTepH3aIlil MHOXECTBA OOBEKTOB C MCIOIL30BAHUEM
(hyHKIIMOHAIOB Ka4eCcTBa €ro pa3OnueHus;

— HCIOJb30BaTh CUHTYJISIPHBIM aHAIW3 JJISl TOJY4YEHUS TJIaBHBIX
KOMIIOHGHT U OICHKH OOBSCHEHHOH JUCIIEPCUM Kax 0k
KOMITOHCHTHI,

— UWHTEpIPETUPOBATh TIJIABHBIE KOMIIOHEHTHI B TEpPMHHAX
MPEAMETHON 00JIaCTH.

Braoems:

— TEXHOJIOTHSIMHU TTIOMCKA JAHHBIX M OLICHKN MX KauecTBa;

— HaBbIKaMH cOopa TepBHYHOM WH(OpMAIHMK, OpPTaHH3alUd MU
XpaHEHUs! JaHHBIX I KOHKPETHOTO HUCCIICIOBAHNUS;

— HaBbIKaMH CaMOCTOATCIIbHOT'O IIPOBCACHUA HCCHCHOBaHHﬁ;

— OCHOBHBIMHU KaTCropusiMu, ITOHATHAMH, METOoOAaMMN
COBPEMEHHOU onucaTenbHON CTATUCTHKH, METOAAMHU
KOPPEJISILIMOHHOTO aHAJIHN3a;

— TEXHOJOTHEH MOJy4YeHUs] YpaBHEHUS PErPecCHH U IMPOBEPKU
€ro CTaTUCTUYECKON 3HAUNMOCTH;

— TEXHOJOTHMeW paboTel C TPOrPaMMHBIMH  CPEACTBAMH,
MO3BOJISTFOIIMMH OCYIIECTBIISATH CTATUCTUICCKHUI aHAIN3;

— OCHOBHBIMH TNpHEMaMH W  METOAaMH  KilacCH(UKAIHH,
KJIACTEPHOTO U AUCKPUMHUHAHTHOTO aHallM3a B 3aBUCHMOCTH OT
XapakTepa UCIIOJIb3yeMOi HHPOPMAIHH;

— HaBBIKAMH  HJCHTH(OUKAIUM ¥  WHTEPIPETAlUd  CBS3H
MPU3HAKOBBIX IIEPEMEHHBIX U TIaBHBIX KOMIIOHEHT;

— TexHomoruei pabOTBl C TPOTPAMMHBIMH  CpEACTBAMH,
MO3BOJISIOIIMH OCYIIECTBIIATh JEKOMIIO3HIIUIO u
MMPOrHO3UPOBAHUC BPEMECHHLIX PAIOB,

— TexHoNorueil paboTHl € TPOrpaMMHBIMH  CpEICTBAaMHU,

MTO3BOJIAIOLIIMHU OCYILIECTBISTD KJIaCTEPHBIH,
KIacCU(UKALIUOHHBIA, (aKTOPHBIA M JUCKPUMHHAHTHBIN
aHajus;

— HaBBIKAMH pabOTBHl C OWONMOTEKAMH, IIPEIOCTABIISIOITIME
nmoctyn K HerpocereBbIM MonensM (TensorFlow, Keras u ap.).

3. YKA3AHUME MECTA [UCOUIUIMHBI (MOJYJiSI) B CTPYKTYPE OCHOBHOM
MPO®ECCUOHAJIBHOM OBPA3OBATEJIbHOM IMPOTPAMMBI

Huctunnuaa (MOmynb) «AHaJIM3 JAaHHBIX» OTHOCHUTCS K 4YacTH, (OPMHPYEMOH YYaCTHUKaMHU
00pa3oBaTeIbHBIX OTHOILIEHHWH, 0O0pa3oBaTeNbHOW NpOrpaMMbl MO HampasieHuio mnoarotoku 01.03.02
[lpuxiagrass mMatematnka W MHQOpPMAaTHKa HamNpaBiIeHHOCTHh (mpodwib) CHUCTEeMHOE MpPOrpaMMHUpPOBAaHHE WU
KOMIIBIOTEPHBIE TEXHOJIOTHH.

4. OFBEM /JUCHUILJIMHbBI (MOAVYJiSA) B 3AUYETHbLIX EJWHUIAX C YKA3ZAHUEM
KOJINMYECTBA AKAJEMUWYECKUX YACOB, BBIJIEJIEHHBIX HA KOHTAKTHYIO PABOTY
OBYYAIOIINXCA C TNPENOJABATEJIEM (IIO0 BUJAM YYEBHBIX 3AHSATHH) W HA
CAMOCTOSATEJBHYIO PABOTY OBYYAIOUIUXCS

OO0mast TpyAOEeMKOCTh TUCIHILIMHBI (MOIyJIsl) cOCTaBiseT 3 3adeTHble equHHnbl wim 108 gacoB (w3
pacuera 1 3E = 36 gacoB).
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I/IHTepaKTI/IBHaH (1)opMa PCaIM3yCTCA B BUAC KCfIC—BaZLaHI/Iﬁ IO TEMAaTHUKaM JWCIUITIINHBIL.

5. COAEPXAHME JUCHUIIVIMHbBI (MOAVYJIsl), CTPYKTYPUPOBAHHOE IIO TEMAM
(PA3JEJIAM) C YKA3ZAHUEM OTBEJEHHOIT'O HA HUX KOJIMYECTBA AKAJEMHWYECKHUX
YACOB M BUJIOB YYEBHBIX 3AHATUM

KonrakTHast 5 2 8 g2
pabora cE L | EEYQ gV g g
Ne 5 E o 5 g a 7oA B
HanmenoBanue 8E9| EZ o o O o
1/ AET| 6as R o R o
pasiena, TEMBI JIK | TIP | JIb z = 9 = = = = =
= = 7 o =
1. OCHOBHBIC TTOHATHS TEXHOJIOTHI cOopa 1 | 1 6
Y CHCTEMaTH3allNH JaHHBIX
2. [TpenobpaboTka NaHHBIX,
BHU3YaJIM3ALINsL, IEPBUYHBIN - - 4 4 1 6 -
CTaTUCTUYECKUHU aHAIIN3
3. KoppenaunoHHsIil 1 perpecCuOHHBINA 1 B 4 5 1 6 3
aHAJIN3bI
4. Kaccudukammst 3 - 4 7 1 6 -
5. Krnacreprslii ananm3 3 - 4 7 1 6 —
6. MeTtop rimaBHBIX KOMIOHEHT 2 — 4 6 1 6 —
7. AHanu3 ¥ MPOrHO3UPOBaHUE
P P 41 -16 10 1 10 -
BPEMEHHBIX PAJIOB
8. HeiipocereBoe MopenupoBaHue 1
P ACTHP 4 | - | 8 12 1 10 -
riryOokoe obyueHue
3auer -
Htoro: | 18 - | 34 52 8 56 -

Conep:xaHue TUCHUILTHHBI (MOTYJIs1)
Pasnen 1. OcHOBHBbIE OHSITUSI TEXHOJIOTHiA cOOpa U CUCTEMATU3AIUM JTAHHBIX.
Jlanneie, mHboOpManus, 3HaHWA. llenmn w 3amaym aHanM3a MaHHBIX. VICTOYHWMKMA MAaHHBIX, MOHHTOPHHI Kak
nHpopmarmonHas TexHoJorus. CyThb MHOTOMEPHOCTH JaHHBIX. JIWHEHHOE MPOCTPaHCTBO TNPU3HAKOB.
[IpocTpancTBeHHO-BpeMeHHbIe naHHble. OCHOBHBIC TOHATHS Data Science.

Pasnen 2. Ilpeno0padoTka qaHHBIX, BU3YaaIu3alUsl, NIEPBUYHBINA CTATHCTHYECKHIT aHATU3.
JleTepMUHUPOBAaHHBIE W CIy4YallHBIE COCTABJISIIOIINE B JAHHBIX. AHANIM3 KadecTBa NaHHBIX. JlMCKperw3arus,
yAaneHre BBHIOPOCOB, 3alOJHEHHE IMPOIMYCKOB, (DMIBTpaIys, CrIIa)XKHBaHWE NaHHBIX. BbIOOpKa W reHepaibHas
COBOKYITHOCTh. Pacuér omnmcarenpHBIX CTATUCTHK BHIOOPKH, aHANHM3 3aKOHA pACIpeNeNeHUs] OJHOMEPHBIX
CITy4ailHBIX BEJINYHUH.

Paznen 3. KoppeasiuMoHHbII U perpecCUOHHbIN aHAJM3bI.

Ilems KOPPEIAIMOHHOTO aHaIM3a, BRIOOPOUHBIN MapHbI kKodddumuenT koppensuun [TnpcoHa (cratucTryeckas
3HAYUMOCTh, COTJIACOBAaHHOCTh JJIi TeHEPAJIBbHOM COBOKYIHOCTH, HWHTEpBaJibHAs OIcHKa). KoadduimeHTs
koppemsiniun  Criupmena, Kenmennma, Metbroca. Tabnuma conpspk€HHOCTU. llenms perpeccroHHOro aHanmm3a.
Meton HauMeHbIIMX KBaApatoB. [lonmyueHue ypaBHEHHUsS OIJHOMEPHOM JMHEWHOM perpeccud. IIpoBepka
3HAYUMOCTH YpPaBHEHUS JIMHEHHON PETPECCHUH.

Paznen 4. Knaccudukanus.

OOyuenue ¢ yuurteneMm. PasmeuceHHas BbiOOpka. [loHsTue 3TajmoHa W OCOOEHHOCTEW B JaHHBIX. JlepeBbs
pelIeHuH, CilydalHbId Jiec, MeToJ Onmvmkalmux coceneil. Jloructuueckas perpeccusi. HauBHBIN 0alieCOBCKHIA
knaccudurarop. MeTpuku kadecTBa KiaccuuKamnmm.




Paznen S. KanacrepHblii anaaus.

Oo0yuenue 6e3 yuutens. KitactepHblii aHaln3 MHOTOMEPHOW BHIOOPKH: OCHOBHEIE

MOHSTHUS, METPUKH, (PYHKIIMOHAJIBI U KPUTEPUU KaueCcTBa, Kputepuu octaHoBa. Metoa K-cpennux,

meton Expectation-Maximization, MIOTHOCTHBIE METOJBI, METOJ KJacTepH3alMd Ha 0a3e KapT (HeHpOHHBIX
cerelt) Koxonena.

Pa3nen 6. MeToa riiaBHbIX KOMIIOHEHT.
3ajaua CHHXKEHUS pa3MepHOCTH AaHHbIX. CTaHgapTH3auus MaTpULbl «00bEKT-NpU3HAK». CUHTYIISIPHBIN aHAIH3.
AHanu3 r1aBHBIX KOMIIOHEHT U ()aKTOPHBIA aHATU3.

Pa3nen 7. AHaIM3 ¥ NPOTHO3MPOBAHME BPEeMEHHBIX PSIAOB.

CBoiicTBa BPEMEHHBIX Ps/IOB: aKCHOMAaTHYECKHE U TpOBEpsieMble. 3aJadd MCCIIEZIOBAaHUS BPEMEHHBIX PSIOB.
JlexoMIo3unyss OJHOMEPHOIO BPEMEHHOIO psAJla HAa aJJUTUBHBIE cocTaBisitomue: Dypbe-aHaau3 U BEUBIIET-
aHanmM3. AIOWTUBHAas MOAETb BPEMEHHOro psna. JlekomMmos3umuss BpEMEHHOro psaa (OZHOMEPHBIH U
MHOTOMEPHBII Cilyyau) Ha aIUTUBHBIE COCTABIIAIOLINE: CUHTYJISIPHBIA CIIEKTPAIbHBIA aHAIN3 U IEKOMITO3HULINS
Ha HMIOMpUYECKHEe MOoAbl XyaHra. IIporHo3upoBaHuE BPEMEHHBIX pPSAJOB IO PE3YJbTaTaM CHHIYJSIPHOTO
cnekTpaigbHoro asammza (merox «['ycenuma»). Meron Xonbra-Yunrepca. CTallMOHAPHOCTh CIy4alHOTO
Ipouecca U MOPOKAEHHOTO UM BpEMEHHOTO psaa. CTaTHCTHYECKHE MOZETN ONHOMEPHBIX BPEMEHHBIX PSIOB:
AR, MA, ARIMA, ARX, TARX, GARCH.

Pa3nen 8. HeiipoceTeBoe MmogeupoBaHue U ri1y0oKoe o0ydeHue.

Heiiponnsie cetu mpsimoro pacmpocTpanenus: Mmonenb MakKamioka-IIutrca, mepcentpon Pozenbnarra,
MHOTOCJIOWHBIN TIEPCENTPOH, PYHKIMS aKTHBALMK, HHUIMaIn3anus Hryen-Buapoy, npasuio o0ydenus Xe00a.
Mogenuposanue norudeckux ¢(yakuuii AND, OR, XOR c¢ nomomipto HeiiponoB MaxKamnoka-Ilutrca.
OOHOCIONHBIA W MHOTOCJIOWHBIA TEPCeNTPOHBl KaK Kiaccu(ukaTtopbl. MHOTOCIOWHBIA IEpPCeNnTPOH C
HenpepbiBHOW QyHKIMel aktuBanuu. [Ipumepsl pyHkimii aktuanun. O0ydeHne MHOTOCIIOWHOTO TIepCcenTpoHa
METOI0M 00paTHOTO paclpocTpaHeHus OMHUOKK (BBIBOA (GOPMYI AJs JBYXCIOHHOTO mepcentpoHa). OOyueHue
MHOT'OCJIOWHOTO IepcentpoHa: meron JleBenOepra-Mapksapara. [Iporno3upoBaHie 0ZHOMEPHOTO BPEMEHHOTO
psAa ¢ HCHOIB30BAHMEM JBYXCJIOHHOTIO NEPCENTPOHA: IJIAH PEIICHUsS 3afadd. PeKyppeHTHBIE M CBEPTOUYHBIE
HelipoHHble ceTH. HelipoceTeBple aOCTpakIMKM B KOMIIBIOTEPHOM 3PCHUH, aHAJIHM3€¢ TEKCTOB, PAacHO3HABAHUU
peun.

6. IEPEYEHb YUEBHO-METOJINYECKOT'O OBECIIEYEHUS, HEOBXOJIMMOTIO ISl
OCBOEHMS TUCHUATIIIMHBI (MOY.JIST)

OcHoBHas JuTepaTypa:

1. Anamm3 nmaHHBIX. Y4YeOHWUK I akajmemudeckoro OakamaBpmata/ B.C. MxwurapssH - OTB. pen.-
M.:UznarensctBo HOpaiit: HanmoHansHbIN HccaenoBaTenbCKUil YHUBEpCUTET "Bhicias mKoiga 3KOHOMUKH"
(HAY BIID) (r. Mocksa), 2016. — 490 c.; To xe [DOnekrponnsii pecypc]. — URL:

http://www.urait.ru/book/AF1D197F-1759-422E-9593-8B43E2D1093B

2. bonpmakos, A. A. Metonsl 00pab0OTKM MHOTOMEPHBIX JaHHBIX H BPEMEHHBIX PSJIOB @ Y4eOH. mocodue st
By30B / A. A. bonbmrakos, P. H. Kapumos. — 2-e m3a., crepeorun.. — M. : l'opsiaast muaus — Tenexowm, 2016.
—-522c.

3. Boponnos, K.B. Matematnueckre MeTonsl oOy4deHHs MO TpeneneHTam [JnekTpoHHBIA pecypc] / K.B.
Bopowntos. — 2011. — URL: http://www.machinelearning.ru/wiki/images/6/6d/Voron-ML-1.pdf

4. TlomkopsiToBa, O. A. AHamM3 BpeMEHHBIX PSAAOB : yueOHOe ocobue 1y OakanaBpuaTa U MarucTpaTypsl /
O. A. IToakoperToBa, M. B. CokonoB. — M. : U3matensctBo FOpaiit, 2017. — 266 c. — (bakanaBp u Maructp.
Monyne.); To xe [Onekrponnsiii pecypc]. — URL: https://www.urait.ru/book/55D42DD2-6388-4DOE-
87D0-4388738A42BB

5. SuxoB H. H. WnaTennexTyanpHBIA aHAIN3 JAHHBIX : y4e0. mocoOuWe Ui CTyA. BY30B, OOyd. IO CIIEIl.
"Pagnodusuka", "IIpukn. unpopmaruka", "Kommberorepaas 6ezomacuocts" / Sukos H. H. ; Benopycckuii
roc. yH-T. — Munck : BI'Y, 2014. — 151 c.

JonoaHuTEILHAS JUTEPATYypa:

6. Tomsumuna, H. 3. Meton «I'ycenunan-SSA : aHanu3 BpeMeHHbBIX psAgoB : YueO. [Tocobue [DnekTpoHHBII
pecypc] / H. D. T'onsaauna. — CII6. : C.-IleTtepOyprekuii rocymapcTBeHHbIN yHUBepcuTeT, 2004, — 76 c.

7. Tomsamuna, H. 3. Metox «I'ycenuna»-SSA : mporHo3 BpeMeHHBIX psiioB : Yueb. [locoOue [DnekTpoHHBIH
pecype] / H. O. T'onssaauaa. — CII6. : C.-lletepOyprckuii rocygapcTBeHHbIH yHUBepcuTeT, 2004. — 52 c.

8. MxwurapsH, B.C. Ananu3 naHHbIX : YueOHUK Uil akajeMudeckoro OakanaBpuara/ B.C. Mxurapsa - OTB.
pea.-M.: MznatensctBo IOpaiit: HanmonanbHbeId HccienoBaTeNnbCKUil yHuUBepcuTeT "Belcmias mikona
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skoHomuku" (HUY BIID) (r. Mocksa), 2016. — 490 c.; To xe [DnexrponHsii pecypc]. — URL:
http://www .urait.ru/book/AF1D197F-1759-422E-9593-8B43E2D1093B

9. Huzamernunos, I1.Y. Ananu3 ganHbIX : ydeOHoe nocobue [InexkrpoHHblit pecype] / LY. Huzamernunos,
B.II. Pymsannes. — M. : MU®MU, 2013. -286 ¢

10. Opnos, 10. H. HecrauuroHnapHsle BpeMeHHbIE pAlbl : MeToapl MPOrHO3UPOBAHUS C NPUMEpPaMU aHaIHM3a
(hMHAHCOBBIX U CBIPhEBEIX PHIHKOB / }0. H. Opnos, K. I1. Ocmunnn. — M. : JIn6pokom, 2011. — 384 c.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHME JUCIHUIIJIMHBI (MOJAYJIS).

B 00OpazoBaTenbHOM MPOIIECCe UCTIONB3YIOTCS:

— yueOHBbIC AaymUTOPUU JJIsl TPOBEICHHS Y4YeOHBIX 3aHATHH, OCHAINECHHBIE OO0OPYIOBaHHWEM W/HIM €ro
BUPTYaJbHBIMHA aHANOTaMH (eCM HCIOJB3YIOTCS, €CIH HEeT - yOpaTh) M TEXHHYECKUMH CpPEACTBAMHU
o0OyueHus: yueOHas meberb, [IK, obopynoBanue 11 AeMOHCTPAIIMU TIPE3CHTAIU, HATJISTHBIC TOCOOUS;

— TIOMEUICHHs I CaMOCTOSTEIbHONH pabOThl, OCHANICHHBIC KOMIBIOTEPHON TEXHHKOW C BO3MOKHOCTBHIO
noakiroueHnss K cet «MHTepHeT» W 00ecleyeHWeM [OCTyla B O3JCKTPOHHYI HH(OPMAIMOHHO-
oOpazoBareibHyIo cpeny MAL'Y.

7.1 HEPEYEHb JIMOEH3UOHHOIO W CBOBOJHO PACIIPOCTPAHSAEMOI'O
MMPOI'PAMMHOI'O OBECIIEYEHUA:
7.1.1. JIunieH3MOHHOE MPOrPaMMHOe o0ecredeHne 0Te4eCTBEeHHOr0 MPOU3BOICTBA: HET
7.1.2. J/InueH3MOHHOE NPOrPaMMHOe o0ecriedeHne 3apy0e;kHOro nNpou3Bo/AcTBA:
- Mathematica
MathType
- MS Office
- Statistica
7.1.3. CBo0ogHO pacnpocTpaHsieMOe NPOrpaMMHoOe ofOecle4yeHHe OTe4eCTBEHHOI0
NPOU3BOACTBA:
DJVuReader
7.1.4. CB000HO pacnpocTpaHsieMoe NPOrPaMMHoOe odecrnevyeHne 3apy0esKHOro MPpoOu3BOACTBA:
Adobe Reader
Mozilla FireFox

7.2 QJEKTPOHHO-BUBJIMOTEYHBIE CUCTEMBbI:
OBbC «U3parensctBo Jlanp» [DneKTpoHHBIA pecypc]: 3JekTpoHHas OubnuoteuHas cuctema / OOO
«I/I3,I[aTeJ'IBCTBO Jlanb». — Pexxum noctyna: https://e.lanbook.com/;

— DBC «dnekrponnas 6ubnuoreunas cucrema FOPAVTY [DneKTpoHHBIH pecypc]: dMeKTpoHHas GHOIMOTeHas
cuctema / OO0 «DIeKTPOHHOE U31aTEIECTBO IOPANTY. — Pexum nocryna: https://urait.ru/;

— OBC «YHuBepcuTeTcKass OUONMOTEKa OHIAWH» [DIEKTPOHHBIA pecypc]: AIEKTPOHHO-TICPHOAMYECKOES
W3JIaHUE; IPOrPAMMHBIA KOMIUIEKC /ISl OpraHnu3alliy OHJIAiH-10CTya K JULEH3HOHHBIM MaTepuanam / OO0
«HexkcMeauay. — Pexxum noctyna: https://biblioclub.ru/.

7.3 COBPEMEHHBIE IPO®ECCHUOHAJIBHBIE BA3bl JAHHbIX:
— HWudopmanmonHo-anamutryeckas cucrema SCIENCE INDEX

— DnekTpoHHas 0a3a JaHHBIX SCOpUS
— bBaser gaguerx xomnaaun CLARIVATE ANALYTICS

7.4. AHOOPMALMOHHBIE CITPABOYHBIE CUCTEMBI:
— CnpaBouHo-nipaBoBas nHpopMmarronHas cuctemMa Koncynsrant [lnroc http://www.consultant.ru/
— 00O «CoBpeMeHHBIE MeIMa TEXHOJIOTHH B 00pa30BaHUM U KyJIbType» http://www.informio.ru/

8. UHBIE CBEJIEHUS 1 MATEPUAJIbI HA YCMOTPEHHUE BEJIYIIENA KA®E/IPHI.
He npenycmotpeHo.

9. OBECIIEYEHUE OBPA30OBAHMUS 1J1d JIUI] C OB3.

Jns obecnieueHrsi 00pa30BaHUsl WHBAIUIOB U JIMIl C OTPAHMYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS peallu3alius
JAUCHUINIMHBL MOKET OCYHICCTBIIATHCA B aJallTUPOBAHHOM BHAC, C YUCTOM CHCHI/I(l)I/IKI/I OCBOCHUA U
JMUIAKTHYECKUX TPeOOBaHWHN, WCXOAS W3 WHAWBHIYATbHBIX BO3MOXHOCTEH M MO JHYHOMY 3asBJICHUIO
obOyyJarorerocs.
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