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1. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJILHOM
ITPOI'PAMMBbI

1.1. TpeboBanus K MpeABAPUTEIHHOM MOATOTOBKE O0YUYAIOIMINUXCS, MPEAIICCTBYIOIIHE
U COITYTCTBYIOIIUE TUCIUTUIHHBI, HA KOTOPBIX OCHOBBIBACTCS U3YUCHHUE JAHHOM:

JMCHIUTUIAHBI TPOTPAMMbI MarHCTPATYPHI:

Mamemamuueckue memoowvl meopemuieckoli Quuxu

O6vexmuo-opueHmupo8aHHoe NPOCPAMMUPOBAHUE

1.2. JlucuumuMHBI W TPAKTHKH, IS KOTOPHIX OCBOCHUE JAHHOW HCIIUTUTHHBI
HE00XO0IMMO KaK MPE/IIIeCTBYIONICE:

Ilonvsoeamenvckue NPUKIAOHBIE NPOZPAMMbL OIS (PUSUKOE

Buinonnenue u 3awuma 6blnycKHOU K8AAUPUKAYUOHHOU PAOOMbI.

2. OIIMCAHMUE JUCHHUIIVINHBI

2.1.  OOmas xapaKTepUCTHKA

HanmMeHoBaHue mokazarens 3HaveHue MmoKa3arens
Ha3BaHue o0pa3oBaTenbHOM MPOrpaMMsl 03.04.02 ®usuka (MarucTepckas nmporpamma
KomnbloTepHas ¢puznka)
[ucp u HA3BaHKE B COOTBETCTBUU C YICOHBIM b1.B./IB.3.1. KommbroTepHBIE CpeACcTBa aHAIHA3A
IIJIaHOM SKCTICPUMCHTAJIbHBIX JaHHBIX
Yacte 00pa3oBaTenbHON MPOrpaMMbl BapuaTtuBHas yacth
KonnyecTBo 3a4eTHBIX eTUHUIL / BCETO 4acoB 3/108

2.2.  PacnpeneneHue 4acoB IO MeprogaM 00ydeHus

O01ee KOJIUIECTBO YACOB
o = caMoCTOs-
®opma =% 3 N
> 2 Jekuu- | jgadopa- | mpakTu- TeJbHOMU dopma
00y4eHus & = BCEro
s OHHBIX | TOPHBIX | YeCKHX padoTsI + KOHTPOJIsI
KOHTAKTHAas
OuHas 1 2 15 30 63 108 SK3aMeEH
3. HNEJA JUCIHUITJINHBI
Heab AUCHUIUIMHBI @ TPUOOPETEHHE CTYACHTAMHU HABBIKOB KOMIIBIOTEPHON 00paboTku

AKCIEPUMEHTAJIbHBIX JAHHBIX MPU y4YET€ TEXHUYECKUX TPEOOBAaHMMN MM KOHKPETHBIX YCIOBUI
IPOBE/ICHUS OIbITA, MPEANOJIATraloiel MocaeayoIy0 00paboTKy MOITYYEHHBIX PE3yJIbTaTOB C
IIPUBJICYCHUEM  MAaTEMAaTHYECKOro0  ammapara JHACIIEPCHOHHOTO, PETPECCHOHHOTO WU
KOPPEJSLIMOHHOIO METO0B aHAJIN3a.
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4. KOMIIETEHIIUA OBYYAIOIIETI'OCs, ®OPMHUPYEMBIE B PE3YJIBTATE
OCBOEHHSA KOMIIOHEHTA OBPA30BATEJIBHOM NPOT'PAMMBI, X
NHAUKATOPBI U IINTAHUPYEMBIE PE3YJIbTATBI OBYYEHUSA

Komnerenuuun HNuaukaropsl Pe3yabTaThl 00yueHus

[K-2. Cnoco6en npoBoaUTH I1K-2.16. Cniocoben 3HATB TEOPUIO U MPAKTUKY IIPOBEACHUSA
Hay4dHBIC HCCIICIOBAHNA B IIPOBOUTH SKCIIEPUMEHTAIBHBIX HCCJIEAOBAaHUNA Ha
u30paHHOM 001acTH BBIYHCIIUTEIbHEIE JIEHCTBYIOIIHX 00BbeKTax B
SKCHIEPUMEHTAIILHBIX U (111H) SKCTIEPUMEHTEHI € COOTBETCTBHH c 3aJaHHBIMU
TEOPETHICCKUX (PH3HISCKUX

. HCTIOJIb30BaHUEM METOAUKaMHU u 00pabaTrIBaTh
HCCJIICAOBAHHH C ITIOMOIIBIO
coBpeMeHHOf pHGOpHOf Gaspl (5 | CTAHAAPTHEIX pe3yabTaThl c IPUMEHECHHUEM
TOM HHCIIE CTOKHOTO husmieckoro | POTPAMMHBIX CPEICTB C | COBPEMEHHBIX UH()OPMAILITOHHBIX

000pyI0BaHUs) U
MH(OPMAMOHHBIX TEXHOJIOTUH ¢
YYETOM OTEUECTBEHHOTO U
3apyOEIKHOTO OTBITA;

LB MTOTYYCHUS
MaTeMaTHIeCKUX MOJeIIe
(U3NIECKUX MPOLIECCOB

IK-2.17. Cnocoben
00pabaTsIBaTh
IKCTIEPUMEHTAIILHBIC
JAHHbIC W AHATH3HPOBAThH
pe3ynbpTaThl MPOBEIECHHBIX
3KCIIEPUMEHTOB.

TEXHOJIOTUM U TEXHUYECKHUX CPEJICTB;

YMeTh IPOBOIUTE DKCIIEPUMEHTATBHBIE
HCCIICOBAHUS Ha JIEHCTBYIOLIUX
00BbEKTaxX B COOTBETCTBHUU C 3aJaHHLIMU

METOTNKaMU u o0pabaTsIBaTh
pe3ysbTaThl c IPUMEHEHUEM
COBPEMEHHBIX WHQOPMAIIOHHBIX

TEXHOJIOTHM M TEXHUIECKHUX CpE€ACTB,
BJaJd€Th HaBBIKAMHU IIPOBEACHUA
OKCIICPUMCHTAJIBHBIX I/ICCJ]GI[OB&HI/II\/'I Ha

JIEHCTBYIOLTUX 00BeKTax B
COOTBETCTBUU c 3aJaHHBEIMA
METOIUKAMU u 00pabaThIBaTh
Pe3YJIbTaThI c MIPUMEHEHUEM
COBPEMEHHBIX WHPOPMAIHOHHBIX

TEXHOJIOTHHM ¥ TEXHUIECKHUX CpE€aCTB.

5.

IMTPOI'PAMMA JUCHUIIJIMHBI

Ha3zBanue TeMbl

Kpatkoe coaeps;kanue TeMbl (BOIPOCHI TEMbI)

Tema 1. TIlpumeHeHne MeETOIOB

WNuTtepnonuposanue ¢ynkuuii. [Ipumenenue oneparuii

BBIYMCIIUTENbHOM ~ MareMaTMKd B | HHTETPUPOBAHUS 5 nuddepeHIpoBaHMS.
3aa9ax 00paboTKH | JKCTPANONALKS.

9KCIEPUMEHTAJIBHBIX JaHHBIX

Tema 2. OcHOBBI teopun | Ciydaiinele BEJIMYUHBI u ux XapaKTEPUCTUKH.
BEPOSITHOCTEHW W  MaremaTudeckoil | Maremarnueckoe — oxupanue.  [ucnepcus.  DyHKUuu
CTaTHCTHUKH. pacnpeneneHuss  CilydalHBIX ~ BenuuMH.  HopmanbHoe

pacmpeneneHue, — pacrpeneleHde  x2,  paclpeneleHue
Oumepa-Craenexopa. Teopema baiieca.

Tema 3. PerpeccuoHHBIH aHATU3.

aHaJInu3a npu
OKCIICPUMECHTAJIBHBIX

TeOpeTquCKHe OCHOBBI MIPUMCHCHHA  PETPECCUOHHOIO

kBagparoB. OO0paboTKa SKCIEPUMEHTAIBHBIX JaHHBIX
METOJIOM HAaMMEHBIITNX KBAJPATOB.

CTaTHCTUYECKON 00paboTke
JaHHBIX.  MeTojx  HauMEHBIINX

Tema 4. [lucniepcroHHBIN aHATH3

OnHO(aKTOPHBIHA

MHorogakTopHbIi TUCIEPCHOHHBIN aHAIIU3.

I[I/ICHepCI/IOHHHﬁ aHaJIn3.

Tema 5. KoppensimoHHblit aHamm3

[Tonstne o xoppemsaiuu. OIEHKAa KOPPEISIHAH 10 JaHHBIM
HaOmogenus. [Iposepka rumores.

Tema 6. KitactepHslil aHanu3

MeTton K-cpennux. MeTton MaKCHMaJIbHOT'O
npaBaononoous. Merox Hewerkoll kimactepusaiuu  C-
cpeHUX. | eHeTUYEeCKU alrOpuTM.
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Tema 7. TlepcnextuBel u ocuosHble | [lonatne «Big Data». IlporpamMmHble M anmapaTHbIE
HaIpaBJICHUs Pa3BUTUS COBPEMEHHBIX | CPEACTBa TexHONoruu «Big Data» mpu pereHny akTyanbHbIX
cucTeM 00pabOTKH JaHHBIX. 3a/1a4 Hay4HbIX uccaenoBanuid. Helipoceru.

6. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI

6.1. dopma obydenwus — ouHasi, Kypc —_1 , cemectp — 1
KosimuecTBO yacos
HanMeHoBaHusi pa3aejioB U TeM Jlekn. | Jladop. | IIpakt. | CPC+ | Bceero
KOHT
Tewma 1. IlpuMeHEHnE METOOB BHIYUCIUTENBHOM 2 4 9 15
MaTeMaTHKH B 3amagax 00paboTKn
IKCIIEPUMEHTATIBHBIX JaHHBIX
Tema 2. OCHOBBI TEOpUH BEpPOSTHOCTEH U 4 4 9 17
MaTeMaTUYeCKON CTATHCTUKH.
Tema 3. PerpeccrnoHHbBIN aHAIH3. 2 8 9 19
Tewma 4. JlucriepcHOHHBIN aHAIN3 1 2 9 12
Tema 5. KoppensaunoHHbIii aHamu3 1 2 9 12
Tema 6. KitactepHsliil aHanus 2 4 9 15
Tema 7. IlepcrieKTHUBBI 1 OCHOBHBIC HAIPABJICHHS 3 6 9 18
pa3BUTUSL COBPEMEHHBIX CHCTEM 00pabOTKU
JAHHBIX.
NTOI'O 3A CEMECTP 15 30 63 108
1. OLHEHOYHBIE MATEPHUAJIBI (CPEACTBA) IJIsd TEKYIIETI'O KOHTPOJIA

©WCoNTA~WNE N

=

YCHEBAEMOCTH, IPOMEXYTOYHOMN ATTECTALIUU

KoHTpoJibHBbIE BONIPOCHI
WNutepnonuposanue GyHkuuil. JInHeitHast HHTEPHOIALIMSL.
WnTepnonuposanue GpyHnkuuil. KBagparnyHas MHTEpHOIALUS.
YuclieHHOe UHTErpUpOBaHue JaHHBIX. MeTon Tpanenui.
UucnenHoe HHTErpupoBaHue AaHHbIX. Metoa CumicoHa.
Yucnennoe auddepeHurpoBaHre JaHHbIX.
DKCTpanosus JaHHbIX.
CriyuaiiHble BEJIMUMHBI U UX XapAKTEPUCTUKU.
MaremaTrueckoe 0XKHUIaHUE.
Hucnepcusi.

. OyHKIIMK pacupeneneHus ClIy4alHbIX BEJINYUH.

. HopmaibHOE pacnipeneneHue.

. Pacnipenenenue y2.

. Pactipeienenune ®@umepa-Craenexopa.

. HenpepsiBHad ciyyaiiHas BelIM4YMHA.

. II1OTHOCTH BEPOSATHOCTH.

. lleHTpasbHas npeneabHas TeopeMa.

. Beibopka. Penpe3eHTaTUBHOCTb.

. Teopema baiteca.

. TeopeTrnueckre OCHOBBI IPUMEHEHUS PETPECCUOHHOTO AHAJIN3A IIPHU CTATUCTUYECKON

00paboTKe IKCIIEPUMEHTATBHBIX JIAHHBIX.

. MeToJ1 HAaMMEHBIINX KBAJIPATOB.
. O6paboTKa IKCIIEPUMEHTATBHBIX JAHHBIX METOJIOM HaUMEHBIINX KBaIPaTOB.
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22. OgHOo(aKTOPHBINA TUCTIEPCHOHHBINA aHAJIH3.

23. MHoro(hakTOpHbI{ AUCHEPCHOHHBINA aHAIIH3.

24. KnactepHblii aHanmu3: MeTo]] K-CpeTHuX.

25. KnactepHblil aHan3: METOJ] MAKCUMAJIBHOTO MTPABI0TI0100U.

26. KnacTepHblif aHaTN3: METOJT HEYETKOM KiacTepu3anuu C-cpeHux.

27. Ilonsarue «Big Datay. [IporpamMMHbIe 1 anmapaTHBIE CpeICTBA TEXHOIOTUHN «Big
Data» npu pelieHun akTyaabHbIX 3a/1a4 Hay4YHbIX UCCIIeI0OBaHUM.

28. Heiipocern.

8. PACIIPEJAEJIEHUE BAJIJIOB, KOTOPBIE ITIOJIYYAIOT OBYYAIOIIIUECH

OOmiast orleHKa 3HAHUKM O0YYAIOMIMXCS MO JUCHUIUIMHE MpoBoauTcs mno 100-0ammpHON
HIKaJle MCXOJd M3 MakCHUMyMa, NpHBEIEHHOro B Taliuue Huke. OpraHu3almoHHO-ydeOHas
paboTa B ayAMTOpPUU OLICHMBAETCS HAa OCHOBE TAKMX KPUTEPUEB KaK I1OCELIAEMOCTb 3aHATUH,
CBOEBPEMEHHOE M KaueCTBEHHOE BBIIOJIHEHUE JOMALIHMX 3a/aHuil, aKTUBHOCTb BO BpEMs
IIPOBEJCHUS JICKUMOHHBIX W MPAKTUYECKUX 3aHATUM (yyacTHE B OOCYKIEHHM TEKYLIEro u
IpoiiIeHHOr0 MaTepuaia, peleHue 3a1ay U T.11.).

8.1. Cemectp 1

Homepa pa3zaenos Buawpi pador Makenmaannoe
KOJIMYeCTBO 0AJJIOB
13 OpraHu3aluoHHO-yueOHas paboTa B ay IUTOPUHU 30
CamocTosiTenpHas padora 30
HUTOI'O 60
DK3aMeH 40
OO01ui UTOT 32 CEMECTP 100

CooTBeTCTBYE OAJLIOB OLIEHKE

OreHKa 1Mo MITHOAIIILHOM IIKAJIE
KonnuectBo 0amnos u3 "
100 ECTS Ok3aMmeH, TudQepeHInPOBaHHBINA 3auer
3a4eT

90-100 A OTJIMYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C XOpOIHo 3a4YTE€HO
70-74 D 3a4YTEHO
60-69 E YJIOBJIETBOPUTEIIHLHO BN,
35-59 FX HE 3a4TEHO

0-34 = HEY/IOBJICTBOPHTEIBHO o 3aUTeHo

9. OBECIIEYEHUE OBPA30OBATEJIBHOI'O MNPOLECCA AJIA JINL C
OI'PAHUYEHHBIMH BO3MOKHOCTAMMHA 3JOPOBbSA 1 UHBAJINIOB

B xoze peanu3zanuy QUCIUILTAHBI HCIIOIB3YIOTCS CICIYIOIINE TOTIOTHUTEILHBIC METOIBI
00y4deHHs1, TEKYIIEro KOHTPOJSl YCIIEBAEMOCTH M MPOMEKYTOYHON aTTeCTallii 00YyJaroIIUXCs B
3aBUCUMOCTH OT UX MHAUBUIYaTbHBIX OCOOCHHOCTEH:

1) JUTSL CIIETBIX U CIIa0O0BUISIINX

- JeKIu  OoQOPMIISIIOTCS B BHUJE DJIEKTPOHHOTO JOKYMEHTa, JOCTYITHOTO C
MOMOIIHI0 KOMIBIOTEPA CO CIEUATU3UPOBAHHBIM TPOTPAMMHBIM 00€CTIeUeHUEM;



— JUIS  BBIMOJHEHHWs  3aJaHusi NpU  HEOOXOAMMOCTH  IPEAOCTaBIsSIeTCA
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOXKHO TAK)KE UCTIOIb30BaHUE COOCTBEHHBIX YBEIIMYMBAIOIINX
YCTPOMCTB;

— MMCbMEHHBIC 33JIaHusT ODOPMIISIOTCS YBEIMYCHHBIM IPUDTOM.

2) JUTS TIIYXUX U CJIA00CIIBITIAIINX

— JEKIUH OOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JOKYMEHTA;

— MMCbMEHHBIE 33JIJaHUS BHIIOIHSIOTCS Ha KOMIIBIOTEPE B MUCbMEHHO Qopme;

— 9K3aMEH TIPOBOJMUTCS B NHUCHbMEHHOH (opMe Ha KOMIIBIOTEPE;, BO3MOMKHO
npoBeJieHre B opMe TeCTUPOBAHUS.

3) JUISL JIAL C HApYIIEHUSIMHA OTIOPHO-/IBUTATEILHOTO anmapara:

— JneKuuu oQOpMIISIOTCA B BHJIE O3JEKTPOHHOTO JOKYMEHTa, JOCTYHMHOTO C
MOMOIIIHI0 KOMIIBIOTEPA CO CIEIUATH3UPOBAHHBIM MTPOTPAMMHEIM 00ECTICUCHUEM;

— MMCbMEHHBIE 33aJIJaHUS BBIIOJIHSIOTCS Ha KOMIIBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOIATCA B YyCTHOU (pOpME MM BBIMIOTHSIOTCS B MUCHMEHHOM
dbopMe Ha KOMITbIOTEDE.

[Ipn HEOOXOMMMOCTH TIPEIyCMATPUBACTCS YBEIMYCHHWE BPEMEHU IS TOJITOTOBKU
OTBeTA.

[Iponienrypa  mpoBeACHHS  NPOMEXKYTOYHOM  arTecTaliiil Ui OOyYaromuxcs
YCTaHaBIMBAaETCS C Y4YETOM UX UHAMBUAYAIbHBIX TMCUXO(PHU3UYECKHMX OCOOEHHOCTEH.
[TpoMexxyTodHast aTTECTAIHUS MOKET ITPOBOAUTHCS B HECKOJIBKO JTAIIOB.

[IpoBenenne mponeAypbl OLICHMBAHHUS PE3YJIbTaTOB OOyUeHHUs [OMYCKaeTcss C
UCIIOJIb30BaHUEM JIUCTAHIIMOHHBIX 00Pa30BaATEIIBHBIX TEXHOIOTHIA.

ObecnieunBaeTcst 1OCTyN K MHPOPMAIIMOHHBIM U OUOIHorpaduyeckuM pecypcam B CETU
WuTepHeT Ui Kakaoro oOydaromierocss B ¢opMmax, aJalTHPOBAHHBIX K OTPAaHUYCHUSM HX
3JI0POBBS U BOCTIPUSATHUS HHPOPMAIUH:

1) JUISL CJICTIBIX U CITA0OBUIAIINX

— B [I€YAaTHOM (popMe YBETUUECHHBIM HIPHUPTOM;

— B (hOpMe IIEKTPOHHOTO JOKYMEHTA;

2) JUIS TIIXUX ¥ caOOCIbIIIAIUX

— B Ie4aTHOM dopme;

— B (hopMe ANEKTPOHHOTO JOKYMEHTA.

3) IUIs1 O0YYarOIIUXCS C HAPYIICHUSIMH OTIOPHO-/IBUTATEIBHOTO arapara:

— B IIEUaTHOM Qopme;

— B (hopMe IIIEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIbHO-TEXHUYECKOE OBECINEYEHHME YYEBHOI'O
MPOLIECCA

VYuebHble 3aHATHUSA MPOBOJATCS B 4-M yueOHOM Kopmyce (T. oHeuk, mp. TearpaibHbIH,
1. 13). Jlns npoBeicHUs JIEKIIMOHHBIX 3aHATHI TpeOyeTcs ayIuTopusi, 000pyI0BaHHAs MEIOBOM
WIA MapKepHOH NOCKOH, MyJIbTHUMEIUMHBIA MPOEKTOP M JKpaH, HOYTOYK, KOMIUIEKT y4eOHOMH
Mebenu Ui CTY/IeHTOB, padouee MecTo MpenoiaBares, Bbixoa B IHTepHeT — mpoBoiHOM Wi ¢
ucnons3zoBanuem Wi-Fi.

Jlnst  BeIMOJIHEHHWsST  JabopaTOpHBIX — paboT  Tpebyercs  yabopaTtopuul €O
CHELHMaTU3UPOBAHHBIM 000pY/IOBaHHEM, KOTOpPOE OTBEYAaeT COBPEMEHHBIM TpeOOBaHUAM
1u(ppoBOro 00pa3oBaHus: UMEET B HATMYUU OOJIBIIIOE KOJTUYECTBO PA3IMYHBIX TUIIOB JATYMKOB,
KOTOpbIE MOJKJIIOYAIOTCS K HOYTOyKYy (IUTaHIIETY) M MO3BOJSIOT OCYIIECTBIATH cOOp
AKCIIEPUMEHTAJIbHBIX JaHHBIX, IpadUuecKuil aHamu3 JAaHHBIX, PEUICHHE MaTeMaTHYeCKUX
ypaBHEHMI, 00pabOTKY SIKCIIEPUMEHTAIbHBIX JAHHBIX.

Jlis caMOoCTOSITeNIbHOM paboOThl KCIIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
HayuHnoil 6MOIMOTEKH YHUBEpPCHTETa M JAPYTUX AIIEKTPOHHBIX OHMONMOTEUHBIX 0a3 JAHHBIX,
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ydeOHO-MeTOoIMUecKoe olecreueHre, MPeCTaBIeHHOE B Y4eOHO-METOAMYECKOM KaOWHeTe
kadeapsl oOmiel Gpu3nku U TuAaKTUKK pusnku (ayn. 220).

OOyuyaromuecss HMMEIOT BO3MOXXHOCTh  HCIIOJIb30BaTh  y4yeOHble MaTepuaibl IO
TUCITUIINHE, pa3MmelleHHbie Ha miargopme Moodle IlenTpa nucTaHIMOHHOTO OOpa30BaHUS
®OI'BOY BO «loHI'Y». Ilpu u3ydeHUN AUCIUTIIMHBI MPUMEHSIOTCS JIEKTPOHHOE OOy4YeHHE U
JTUCTAaHIIMOHHBIC 00pa30BaTEIIbHBIC TEXHOJIOTHH.

C  wucnonp3oBaHHMEM  pecypcoB  MIaTGoOpMbl  JUCTAHIIMOHHOTO  00pa3oBaHUS
OCYIIECTBIISICTCS TEKYIIUHA KOHTPOJb 3HAHWK OOy4YalomIMXxcs Ha OCHOBE TECTUPOBAHUS U
MIPOBEPKHU PE3yIbTATOB CAMOCTOSTENILHOM paOOTHI.

11. PEKOMEHAYEMAS JIMTEPATYPA

11.1. OcHoBHas quTepaTypa
1. Anydppues U.E., CmupuoB A.b., CmuproBa E.H. Matlab 7. — CII6.: BXB — IlerepOypr, 2005.
—1104c.
2. BepxOunkwuii B. M. Uucnennsie MeToapl. (MaTeMaTH4eCKUi aHaIu3 1 OOBIKHOBEHHBIE
muddepeHnranpbie ypaBHeHus). — M.: Beicir. mk., 2001. — 266¢.
3. Urmun C.I1. Marematudeckue pacuetsl Ha 6a3e Matlab. — CI16.: BXB-ITerepoypr, 2005.—
640c.
4. KapmanoB @.U1. Cratuctuyeckre METOAbl 00padOTKH IKCIIEPUMEHTAIBHBIX TAHHBIX.
1abopaToOpHBI MPAKTUKYM C Hcnonb3oBaHueM nakera MathCad. — M.: A6puc, 2012. — 208 c.
5. KynanueB A.I1. MeTonb! 1 cpeicTBa KOMIUIEKCHOTO aHanmu3a AJaHHbIX. — M.: ®OPYM,
NHOPA-M, 2006. — 512 c.
6. Jlamuuk M.II., Parynuna M.U., Xeunnep E.K. YUucnennsie metonsl. — M.: U3narenbckuit
ueHTp «Akagemusi», 2007. — 384c.
7. MemepskoB B.B. 3amaun 1o cratuctuke U perpecCHOHHOMY aHanu3y ¢ Matlab. — M.:
Hunanor-MHU®U, 2009. — 448 c.
8. Matero3 JI.I'., Kyptuc @./]. Uucnennsie Metobl. Micnons3oBanue Matlab / ep. ¢ anri. — M.:
Bunesmc, 2001. — 720c.
9. [Topmaer C.B., OBeukuna E.B., Mamenko M.B., Kamian A.B., Kannan B.E. KommneroTepusiii
aQHAJIN3 U HHTEPIIPETALMS] SMIIMPHUECKUX 3aBucumocteid. — M.:000 «bunom-IIpece», 2010. —
336 c.
10. Tropun FO.H., Makapos A.A. AHanu3 JaHHBIX Ha KOMIIbIOTepe: yueOHoe nocodue. — M.: N/]
«DOPYMy, 2008. — 368 c.

12. NHOOPMAILIMOHHBIE PECYPCHI

1. Hauunonanbhasi JIEKTPOHHAasA ondbaMoTeKa (HOB): dbenepanbHas
rocynapcTBeHHas uHpopmarmonHas cucrtema /| MunucrepctBo Kynbryper P®; Poccwuiickas
rocyaapcTBeHHas oubnmnoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHwus:

01.09.2023). — Pexxum noctyma: cBoOOIHBIN, moAnucka. HeoOxoquma ycTaHOBKa MPOrpaMMHOTO
oOecrnieueHus. — TeKCT: ANEeKTPOHHBIM.

2. eLIBRARY.RU: nayunas snexktpoHHas 6ubanoreka: cailT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara obpamenus: 01.09.2023). — Pexum mocTyma: 1Jisi aBTOPU30B.
MOJIb30BaTeNen. —eKCT: JIIEKTPOHHBIN.

3. Hayunas »snextponnast Oubnmoreka «KubepJlenunkay: caiit / Accoumamms
«OTtkpbiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum mocryna:
CBOOOTHBIN. — TEKCT: SNEKTPOHHBIMN.



https://rusneb.ru/
https://elibrary.ru/
https://cyberleninka.ru/

4, DNeKTpOHHO-OUOIMOTEeUHAS crucrema «Jlanby»: [caiiT]. - URL.:
https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum jgocTyma: JUisi aBTOPU30B.
nojb3oBaTesen. — TeKcT: 2JIeKTPOHHBII.

5. IBC IOpaiit: snexTpoHHas 6ubnuoTeyHas cucrema: caT. — Mocksa, 2013. —
URL.: https://biblio-online.ru (mara oopamenus: 01.09.2023). — Pesxxum nocTyna: Juiss aBTOPU30B.
[IOJIb30BaTeseH. — TEeKCT: 2JIEKTPOHHBIM.

6. Dy1eKTPOHHO-0ubmoTeuHast cuctema JouIl'Y: caiit / ®I'BOY BO «/lonl ' V». —

Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenusi: 01.09.2023). — Pexum
JIOCTYTIa: CBOOOIHBIN. — TEeKCT: 2JIEKTPOHHBIH.

7. JJekTpoHHbI Katajsor Hayunoit 6uGmuoreku [lonl'Y: pasnen caiita / Hb
Joul'Y. — Tekct: snekrponnsiid / DbC Joul'Y: caitr. — URL: http://library.donnu.ru/catalog/
(mara oOpamenus: 01.09.2023). — Pexxum pocTyma: MOMCK CBOOOTHBIN, AIIEKTPOHHBIE
JIOKYMEHTHBI — 7151 TTosib3oBaTesne JJonl'y.

8. JaexTponnblii apxuB Joul'Y: pasmen caiita / Hb Jlonl'Y. — Tekcr:

anekTponnsi // OBC Jlonl'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOparieHus:
01.09.2023). — Pesxum roctymna: CBOOOIHBIIA.

13. ITPOI'PAMMHOE OBECIIEYEHHUE

1. Windows 7 PRO (xopnopatusHas aunen3us Jorl'Y Ne 46484614)

2. Microsoft Office (kopnoparusnas nunensus o'y Ne 46472919)

3. Microsoft Visual Studio (suniensust nmporpammsl Dream Spark 11st BBICIINX Y4eOHBIX
3aBEICHUI)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nmmuenszuun GPL, Apache,
BSD my1s1 cBOG01HOTO TPOTpaMMHOT0 00ECIICUEeHHUS ).
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