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Aptop mporpammsbl: KoaneBa Onbra AjeKkcaHApPOBHA, JOKTOp TEXHUUYECKHUX HAYK,
JOLEHT

Pabouas mporpamMma cocTaBiieHa B COOTBETCTBHHU C (heiepabHBIMU TOCY1apCTBEHHBIMU
TpeOOBaHUSAMU K CTPYKTYpE MpOrpaMM MOArOTOBKU HAYYHBIX M Hay4YHO-TIEIarOTHYECKUX KaJIpOB
B aClUpPaHType (aABIOHKTYpE), YCIOBUSAM UX pean3allM, CPOKAM OCBOEHMS 3THUX IPOTPamM C
y4eToM paznuyHblXx ¢GopM oOydeHus, o0O0pa30oBaTeNbHBIX TEXHOJOTHH U 0coOeHHOCTEN
OTJIEbHBIX KaTEeropuil acnupaHToB (aablOHKTOB) (mpuka3 MwunoOpHayku Poccunm ot 20
okTs10pst 2021 1. Ne 951).

Pabowas mporpamMmma mpuHATa Ha  3acelaHUM  Kadeapsl  MaTeMaTHYECKOTro
MOJCIIUPOBAHUS U MH(POPMAITMOHHBIX TexHoJIoTHi «29» utons 2022 roga [Iporokoa Ne 12
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1. Ienu u 321244 IMCHUTLIMHBI

1.1 eap QMCHMIVIMHBI — NPUOOPETEHHE ACTIMPAHTAMU TEOPETUYECKUX M MPAKTHYECKHUX
3HAaHUHM, yMEHUI M HABBIKOB B OOJIACTH aHaIW3a U O0OpabOTKM SKCIEPUMEHTAJIbHBIX JAaHHBIX,
NOATOTOBKA K BBIOOPY OCHOBHBIX (DAaKTOPOB OSKCHEPHUMEHTa, MOA00PY HSMIHMPHYECKUX
3aBHCUMOCTEH JUIS SKCHEPUMEHTAJbHBIX IAHHBIX, OLEHKE KOI((UIIMEHTOB PpErpecCHOHHOM
MOJETH OSKCHEPHUMEHTa, MOCTPOCHHIO ONTHMAIBHBIX IUIAHOB JUIS HAYYHO-TEXHHYECKHX
IKCIIEPUMEHTOB.

1.2 3agaun TUCHUILINHEBIL,

- TIOJIyYCHHE TEOPETHYECKUX 3HAHUH M MPAKTUYECKUX HABBIKOB IO IUIAHUPOBAHHIO
AKCIIEPUMEHTA, TMPUEMOB, HABBIKOB IO BBIIIOJIHEHUIO HAyYHBIX M  IMPOMBIIIJICHHBIX
SKCTIIEPUMECHTAIBHBIX HCCICOBAaHUN C IOMOIIBIO METOJ0B OOpaOOTKH IKCIIEPUMEHTATbHBIX
JIaHHBIX;

- (opmupoBaHMe yMEHHS JIEMOHCTPUPOBATh 0a30BbIC 3HAHWS  IUIAHUPOBAHUS
IKCIIEPUMEHTA U TIPUOOPETATh HOBBIC HAyYHBIC U TPO(HECCHOHATLHBIC 3HAHUS 10 TUCITUTUIHHE;

- (OpMUpOBaHHE HABBIKOB NMPUMEHEHHs MPOrPAMMHBIX MPOAYKTOB U HH(POPMAIIOHHO-
KOMMYHUKAITMOHHBIX TEXHOJIOTHH Il aHaliM3a Pe3YJIbTaTOB AKCIIEPUMEHTAIBHBIX HAyYHBIX
HUCCIIEIOBAHUMN.

1.3 TpeGoBaHus K pe3yJIbTaATaM OCBOCHHS AUCHUIIMHBI
B pe3ynbrare ocBOEHUS AUCUUIUIMHBI ACIIUPAHT JIOJIKEH:

3HaTh:

- COBPEMEHHBIE METO/1bl 00pa0OTKHU 3KCIEPUMEHTAIbHBIX JaHHbIX;

- CYLIHOCTb 3a/1a41 allpOKCUMAIUH SKCIIEPUMEHTAIbHbBIX JAHHBIX;

- METO/Ibl aHAJIN3a PE3YyJIbTAaTOB HAYYHOT'O SKCIIEPUMEHTA;

- OCHOBHbBIE MaTeMaTUYeCKHe MAaKeThl JJIs aHaIu3a JaHHbIX;

- TEOPETUYECKHE OCHOBBI IPUMEHEHHUS CTATUCTUYECKUX METO/I0B.

Ymers:

- 1oA0MpaTh KOHKPETHBIA METO/] aHAJIN3a SKCIIEPUMEHTAIbHBIX TaHHBIX;

- QHAJIM3UPOBATh MPOILECCHl B COOTBETCTBYIONIEH NpodeccruoHanbHoi 001acTy;

- [I0JIy4aTh HY>KHYIO0 HTH(POPMAIUIO U3 PE3YIbTAaTOB HAyUHBIX UCCIIEJOBAHMI;

- HCIOJBb30BaTh COBpEeMEHHOe MmporpammHoe obOecreuenue ans IIK ¢ menpio ananmusza
MPOLIECCOB B MPO(PECCUOHANBHOMN AEATEIbHOCTH;

- HCIIONB30BaThb CTATUCTUYECKHE METOJbl 00pabOTKM W  aHalM3a MAacCOBBIX
AKCIIEPUMEHTAJIbHBIX IaHHBIX B HAYYHBIX MCCIIEOBAHUSAX PA3IMYHON HAPaBIECHHOCTH;

- JeJaThb TOYEYHBIE OLICHKM IapaMeTPOB PETPECCHOHHONW MOJENIN M aHAJIU3HpPOBaTh UX
CBOMCTBA.

Baanerb:

- HaBbIKaMu 00pa0OTKHU M aHaIn3a HHPOPMAIUH 110 TEME UCCIIEI0OBAHUS;

- HaBbIKAaMU pabOTHl B COBPEMEHHBIX MaT€MaTHYECKHX MaKeTax I MHTEPIONSALIUN U
anmnpoKCUMAallUu;

- HaBbIKaMH pa0bOThl B MATEMaTHUECKUX MaKeTax JJs NPUOIMKEHHOT0 IOMCKAa MUHUMYMa
OIIMOKY MOJIENH C LEJIbIO ONPEIEICHUS €€ TapaMeTPOB;

- METOAaMHU N0J00pa IMIUPHUUECKUX 3aBUCUMOCTEN JJISl SKCIIEPUMEHTAIBHBIX JTAHHBIX;

- HaBbIKAMHU BBIYUCIECHUS KO3((ULIHMEHTOB KOPPENISUUU U JETePMUHALUHU JI OLIEHKH
IPUMEHUMOCTH pacCMaTpUBaeMOM MOJEIHN IPOLECCa;

- METOJ1aMH OLIEHKH K03()(PHUIIMEHTOB pErpecCUHOHHON MOJIENIN HKCIIEPUMEHTA.

2. MecTo AMCHUIIUHBI B CTPYKTYPe MPOrpaMMbl ACIIHPAHTYPHI:
HucuuruimHa «Metoabl aHanu3a M 0OpabOTKM NaHHBIX B HAayYHBIX HMCCIIEJOBAHUAX
OTHOCUTCSI K 00pa3oBaTeNbHOMY KOMIIOHEHTY «JIMCUMIUIUHBI (MOAYJIH)» MPOrpPaMMBbI



aCIIUPaHTyphl 110 HAyYHOM CIELUAIBHOCTH
00paboTka nHOpMaIUH, CTATUCTHKA. JIUCITUTIIIHA SIBISETCS DICKTHBHOM.

2.3.1. CucrteMmHbINl aHanu3, YNPaBICHUE U

I[I/ICI_[I/IHJII/IHa ((MGTOIIBI aHajin3a " 06p360TKI/I JaHHBIX B HAYYHBIX HCCJICIOBAHUAX>

U3y4Jaercs BO 2 ceMecTpe.

3. O0béM U coep:kaHHe TN CHUTITTHHBI

3.1 O0beM NUCHUILINHBI

Ounas hopma oOydeHus: 2 3.¢.

Bun yae6HO# paboThI

Ounas popma 00ydeHHS
(Bcero yacoB)

O0mast Tpy10€MKOCTh THCHUTIITHHBI 12
Konmaxmnas paboma (no yuebHviM 3aHAMUAM) 22

Jlexruu (JI) 10

[Tpaktnueckue (cemunapckue) 3anarus (I13) 12
JlabopaTopnsie 3ausartust (JI3) -

Camocmosmenvrasn paboma (CP) 50

3auem

3.2 Conep:xaHue TMCHUTIHHBI.

No
TE
MBI

HazBanue
paszaena/TeMsl

Bun yuebHoi paboTsl, yac.

(ounast popma)

KOHTPOJISI

J 113 JI3

CP

Tema 1. OcHOBHBIE
[IOHATUS

2 2 -

10 ompoc

Tema 2. Metoasl
VHTEPIIOJIALNAN
naHHbIX. [IpuMepsr
IIpOrpamm B
MaTEeMaTUYECKHUX
naKkeTax

15 onpoc

Tema 3. Metoasl
MOCTPOEHUS
aNmMpPOKCUMHUPYIOITUX
byHKLUMH 1O
AKCIIEPUMEHTATBLHBIM
JaHHBIM.
Hcnons3oBanne
MaTeEMaTHYECKUX
MMaKeTOB

15 onpoc

Tema 4. I'eneparopsl
CIIy4alHBIX MPOLIECCOB

10 onpoc

Tema 1. OcHOBHBIE IOHATHUSA

ITousTus HHTCPIOIAINU U SKCTPAITOJIALNN JaHHBIX. MecTo anamm3a JAaHHBIX B pa3sIMYHBIX

Jleknus.

00J1aCTAX YeIIOBEYSCKOU ACATCIIBHOCTM.
ITocTanoBka 3aa4i UHTCPIIOJIAINHN U alllIpOKCUMAllH. HpHMeHeHI/Ie Ha IIPaKTUKE.

SI3pIKN nporpaMMupoOBaHud JIsI aHAJIM3a AOAHHBIX! Python, MaAaTeMaTUYCCKUC IIaKCThI

Mathcad u MATLAB.

(DOPMLI TEKYLICTO




IIpakTH4Yeckoe 3aHATHE.
O6paboTka FIKCIEPUMEHTANBHBIX TaHHBIX B cpenie MathCAD (nHTEeprosIsiws)
3anaHus 1J1s1 CAaMOCTOATE/IbHOI padoThI:
ITo ocHoBHOM nuTepaType [l] 03HAKOMHUTBCA C MOCTAHOBKOW 3ajayd MHTEPHOJISLUUA U
arnmpOKCUMALIUH.

Tema 2. MeToabl HHTepHOJAIMM JaHHBIX. IlpuMepsl nporpaMm B MaTeMaTH4YeCKHX

naKerax
Jlexnus.

KycouHo-nuHeiiHass W KBaApaTUyHas MHTEpHOALUSA. VHTEpHnoasuuOHHBI MHOTOYJIEH
Jlarpamxa. HWurtepnonsiumonHas  ¢opmyna Herotoma. HemoctaTkm W JOCTOMHCTBA
MHTEPIOJSIIIMOHHBIX (GOPMYII.

Hcnonp3oBanue crutaiiHoB. KBajpartuunsle u KyOuueckue cruiaiiHbl. IlocTpoenue
UHTEPIIOSIMOHHBIX MHOTOWICHOB B aHAIUTHYeCKOM BHae B mnakere Mathcad. Awnanus
PE3yIABTATOB ISl PA3HBIX BUJOB HHTEPHOJSAIMOHHBIX (HOPMYII.

IIpakTH4yeckoe 3ansTHE.

[TocTpoeHre WHTEPNONSLMOHHBIX MHOTOYIEHOB B aHAJIUTHYECKOM BHUJIE B IaKeTe

Mathcad.
3aanus 1J151 CAMOCTOATEIbHOH padoThI:

1. ITo ocHoBHOM nuTeparype [1] U3y4uTh OCHOBHBIE METO/IbI HHTEPIIOJSALHUU.

2. B maremarunueckom nakere Mathcad wim MATLAB npousBecTH MOCTPOCHUE Pa3HBIX
BUJIOB MHTEPIOJSIIMOHHBIX (POPMYIT /Ui JaHHBIX B MCCIEAYEMOM 001acTH, TOCTPOUTH rpapuKu
B OJIHOI cucTeMe KOOPAMHAT U CPAaBHUTH PE3YJIbTATHI.

Tema 3. Metoabl NMOCTPOEHUA ANNPOKCUMMPYIOIIUX $ynxuumii o
IKCMEPUMEHTAIbHBIM JaHHBbIM. UcnoJib30BaHHe MAaTEeMATHYECKUX MTAKETOB
Jleknusg.

[TonsiTHE MaTEMaTUYECKON MOJENH ITpoLiecca.

XapakTep OSKCHEpUMEHTANbHBIX JAHHBIX M TOA0Op SMIMPHUYECKUX  (DYHKLIHH.
IlepeonpenencHHple  CUCTEMBl  YpaBHEHHM. CymHOCTh  3aJaud  anmnpoKCHUMalUH
AKCIEPUMEHTAIbHBIX TaHHBIX.

MuHMMU3aIUs CyMM MOAYJEeH M KBaJpaToB ocTaTkoB Mojenu. IToctpoeHue ¢yHKIuu
OmMOKHU IS 3aJaHHOTO BHJA (PYHKIIMU-MOJENH, OMHCHIBAIONIEH MPOIIECC B HCCIEAYyEeMOM
obOmactu. Meton Haumenbiiux kBaapatoB (MHK): ucropuueckas cmpaBka, peanuzanusi B
maremaTuueckux makerax MATLAB wu Mathcad, HaxoxaeHHe MmapaMeTpoB MOJCITH
HCCIIENYEMOTO IIpolLecca.

BrIBOJ cucTeMBl HOpMaIbHBIX YpaBHEHUN. Pemenue B mpocreiieM cirydae Juis JMHEMHON
perpeccun  y(X) = ax+b. Koadouumentst koppemsuuu ¥ JIeTepMUHALMH. BbruncieHne
K03 HUIIMEHTOB KOppesIMY 1 AeTepMuHamu B makere Mathcad.

Henunelinas perpeccus. Jluneapusauus. Ilpumepsl Mopenei, HE CBOIAIIUXCS K
auHeHbIM. O030p YHMCIEHHBIX METOJOB PELICHHUS SKCTPEMANIbHBIX 3a/lad MPUMEHHUTEIbHO K
MUHUMU3ALUN CyMMBbl KBaJpaTOB OCTAaTKOB Mozenu. IIpumeprl MCHOIb30BaHUS YHCICHHBIX
meronoB B makerax Mathcad u MATLAB s npuOamKeHHOrO MOMCKAa MUHHMYyMa OIIMOKH
MOJIEJH C LENbIO ONpeeneHus ee napamerpos. Bisemennsiii MHK.

OCHOBHBIE TIOHATHSI TEOPUHM HCKYCCTBEHHBIX HEHPOHHBIX CETEH: ypaBHEHHE HEHPOHa,
(GyHKIUS aKTUBAIIMK, OHOCIOMHbBIE M MHOTOCIIOWHBIE ceTu. DOpMUPOBaHUE apXUTEKTYPHI CETH
B makete MATLAB. ®ynkuus ommubku, xapakrepusyromas kadectBo oOyuenuss (MHK).
OOydeHnue HEMpPOHHBIX CeTeW YIS anmpOKCHUMAIMHM 3KCIEPUMEHTANBHBIX AaHHBIX. [IpuMmeps B
nakere MATLAB.

IIpakTH4Yeckoe 3aHATHE.
Pemenue 3amau anann3a JaHHBIX B Clydae JIMHEHHOW PErPEeCCUM.
Brruncnenne koappuIMEeHTOB KOppeisiiuy 1 AeTepMuHanuu B nakere Mathcad.



[TpuMepbl KCHOIB30BaHUS YUCICHHBIX MeTo/0B B makerax Mathcad u MATLAB s
NpUOIMKEHHOTO MOMCKa MUHUMYMa OIIMOKY MOJIENH C LENbIO ONpe/IeJIeHHsI €€ TapaMeTpOoB.

dopMupoBaHuE apXUTEKTYPbl UCKYCCTBEHHON HelipoHHOM ceT B makete MATLAB.

OOyyeHre HEHPOHHBIX CETeH Ui alMpPOKCHUMALUU HKCIEPUMEHTAIbHBIX JIAHHBIX.
[Tpumeps! B nakere MATLAB.

3aganus 1J151 CAMOCTOATEIbHON PadoThI:

1. Tlo ocHoBHoU nuteparype [1, 2] ocBouth Metron HauMeHbliux kBaapatoB (MHK),
PELINTh 3aJa4H O TIOCTPOECHUN YPaBHEHUH JIMHEHHON pEerpecCcuu.

2. B matemarndeckom nakere Mathcad naiiTu dnciieHHBIC pelICHUS 3aa4d ONPEICICHHS
napaMeTpoB  HEJIMHEWHBIX  MOJEJeH  MpoleccoB B HcciaeayeMoll — obimacTu 1o
AKCIEPUMEHTAIIBHBIM JIaHHBIM, HCHONb3ys peanusanuo MHK B makere, a Takxke cBemst K
PELICHUIO SKCTPEMAaJIbHOM 3a]a4l HA MUHUMYM CYMMBbI KBa/IpaTOB OCTaTKOB MOJIEIIN.

3. Ilo ocHoBHO# nuTeparype [3] O3HAKOMUTHCA C OCHOBHBIMU TOHSTHSIMU TEOPUU
HMCKYCCTBEHHBIX HEPOHHBIX CETEH.

4. Hcnonb3yss MHOrociolHble HelpoHHble ceTH, B mnakere MATLAB mnocrpouts
anMpOKCUMALIMIO SKCIIEPUMEHTATIBHBIX JAHHBIX B UCCIIEyeMOM 00IacTu.

Tema 4. I'eHepaTopbI cJIy4allHbIX IPOLIECCOB
Jlekumsi.
['enepatopsl mceBnociy4aiHbIX uncen Ha DBM: ocHOBHbIE anroputmsbl. ['eHeparus
CIIy4alHBIX MPOIIECCOB C 3aJaHHBIMH XapaKTEPUCTUKAMH.
IIpakTH4yeckoe 3aHsTHE.
['enepanust ciry4aifHBIX MPOIECCOB C 33JAHHBIMU XapPAKTEPUCTUKAMU.
3aganus 1J151 CAMOCTOATEIbHON padoThI:
[To nonosnHuTENbHOM JUTEpPaAType [1] U3YUUTH MOIETMPOBAHUE HENPEPBIBHBIX CIIY4alHbIX
BEJIMYMH C 33JJaHHBIM 3aKkOoHOM pacnpeneincHus B MATLAB.

4. KoHTPOJIb 3HAaHMI 00y4YarouXCs
4.1 ®opMbI TeKylIero KOHTPOJIsA padoThl ACMHPAHTOB: ONPOC.

4.2 3apanus TEKymero KOHTPOJIs

Bonpoce! uig onpoca
ITocTtaHoBKa 3ajauu annpoKcUMaIK QyHKIMHA.
Korna npumensiercs nnteprnonsauust GyHKui?
ITocTaHOBKa 3ajauu UHTEPIIOJISALIUH.
UYro sBIIsSIETCS UCXOAHBIMU JAHHBIMHU B 33/1a4€ alllPOKCUMANUU (yHKIIHAN?
Yro Takoe NTHHEIHAs HHTEPIOINS U KaK oHa peanusyercs B cucteme MathCAD?
[TonyunTs popMysly HHTEPIOIALUOHHOTO IoJuHOMa Jlarpanika.
Peanuzanus BeIMUCICHUN 3HAYEHUH MHTEPIIOISAMOHHOTO TIOJTMHOMA
Jlarpanxa B cucteme MathCAD.
UYro Takoe CIUTaiH-MHTEPIIONSALHUS U KaK OHa PeaM3yeTcsl B CUCTEME
0. MathCAD?
11. Korja npumMeHsieTcs TMHeHHas: MHTEPIIOJSALMS, HHTEPIOISINS TOTHHOMOM
12. Jlarpanxa, CIIaitH-WHTEPTIOISIIHS?
13. Kak BiusieT 4ucio y3J0B Ha aOCOTIOTHYIO MOTPEIIHOCTh HHTEPIOISIINAN?
14. TlocTaHoBKa 3a/1a4¥ anMnpoKCUMAIMN QYHKIIMA METOJJOM HauMEHBIINX
15. kBagparos.
16. Korga nmpuMeHsIeTCsl MeTOT HAMMEHBIIINX KBaIPaToOB?
17. Tlony4uTs penieHue 3a1a4u 0 BBIYMCICHUN K03 puimeHTon
18. anmpoKCUMHPYIOMIETO MOJTMHOMA B METOJIe HAMMEHBIITNX KBaJpaTOB.
19. CymHocTh annpokcuMaIu METOA0M HaUMEHBIIUX KBapaToB;

HRoOoo~NoGOr~WNE



20.
21.
22.
23.
24,
25.

26.
27.
28.
29.

30.
31.

[TpuHIMNIHAaTBHOE OTJIMYHE METOAA HHTEPIIOIMPOBAHUS OT METO/IA

HaMMEHBIINX KBaJIPaToB.

Kakwue rpynns! ¢pynkuumii nakera Neural Networks Toolbox BbI 3HaeTe?

HazoBute ¢yHKIMH, ¢ TOMOIIbIO KOTOPBIX MOXKHO CO3/1aTh CETh.

Kak momyynts cipaBouHy0 HH(OPMAIIHIO 110 UHTEpEeCYIoUel GyHKIMN?

Onumute «copeBHOBaTeIbHYIO» QPyHKIIMIO NNT. Kakue mapameTpbl MOXKHO 3a/1aBaTh B
COOTBETCTBYIOIIIEM 3ampoce?

HazoBute paznmuuus ucnonabzoBanus ¢pyHkiui hardlim(X) u hardlims(X).

Uro moxeT ObITh 33/1aHO B KauecTBe napamerpa X? [IpuBectu npumepsl.
Oxapakrepusyiite aprymenTsl net, Pd, T, Ai, Q, TS, VV, TV dbynkuumn trainbfg().
Kak MOxHO 3a1aTh MaKCUMaJIbHOE KOJIMYECTBO LIMKIIOB O0YYCHHS CETH U HaYaJIbHbIC
BXO/JIHbIE YCIIOBUS?

Kakyto nadopmaruio Bo3Bpamiaer pynkuus learncon(code)?

HazoBute ¢yHKIMM, BHITOTHSIONME OJHOMEpHYIO onTumu3aluo HC.

4.3 IIpoMe:KyTOUYHASI ATTeCTAIUS M0 JUCHUIIJIMHE IPOBOAUTCA B (hopMe 3ayeTa.

16.

17.

18.

19.

20.

21.

22.

Bonpocel 3auera
[ToHATHA MHTEPIOIALMYU U SKCTPAIIOIALUH TaHHBIX.
MecTo aHanM3a JaHHBIX B Pa3JIMYHBIX 00IACTIX YEIOBEYECKOM JeITeIbHOCTH.
[TocTanoBKa 3a1a4M MHTEPIOJALMM U alIpoKcUManyu. [IpuMeHeHne Ha IpaKkTHKe.
SI3pIKM TIPOrpaMMHpPOBAaHUs AJsl aHanu3a JaHHbIX: Python, maremarnueckue HakeThl
Mathcad u MATLAB.
KycouHo-nuHeHas 1 KBagpaTU4HAs UHTEPIOJIALI.
NHTepnonauuonHbii MHOTOWIEH Jlarpanixka.
Wntepnonsunonnas ¢popmyina Herorona.
Wcnonp3oBanue cruaiiHoB. KBagpaTuuHble 1 KyOMUECKHUE CIIIaiHbI.
AHanu3 pe3ynbTaToB I Pa3HbIX BUI0B HHTEPIIOIALUOHHBIX (hopMyil.

. IloHsATHE MaTEMAaTUYECKOI MOZIENH Ipoliecca.

. XapakTep 3KCIEepUMEHTANbHBIX IaHHBIX U MOJ00p SMIUPHUECKUX (QYHKIHH.

. CymHoCTb 337auu annpoKCUMaIUU SKCIIEPUMEHTAIbHBIX JaHHBIX.

. MuHMMM3anus CyMM MOZyJIEN U KBaJpaTOB OCTaTKOB MOJIEIIH.

. [loctpoenue ¢(yHKIMU OMIMOKHM ISl 33JaHHOTO BUAA (QYHKIUU-MOJEIH, OMHCHIBAIOLIEH

Imponecc B HCCHeHyCMOﬁ oOJactw.

.Meton naumenbmmx kBaapaTtoB (MHK): wucropuueckas cnpaBka, peanuzauus B

Matematnueckux mnakerax MATLAB u Mathcad, HaxoxaeHue mapamMeTpoB MOJAETH
UCCIIETyeMOro IIpolecca.

BbiBog cucteMbl HOpMallbHBIX ypaBHeHMH. PemieHuwe B mpocteiinmieMm ciyyae Juis
JTUHEHHO# perpeccuu Y(X) = ax+b.

Koapduuuentsl koppensiuu U JeTepMHHALUU. Bbluncienne  kodpuIHEHTOB
KOppeJsuK U JeTepMuHanuu B nakere Mathcad.

Henuneintnas perpeccuss. Jluneapusauus. Ilpumepsl Mopaened, He CBOIAIIUXCA K
JINHEHBIM.

OO030p 4YMCIEHHBIX METOJOB pELICHUs SKCTPEeMaJbHBIX 3a7ad MPUMEHUTEIBHO K
MUHHMH3AIHAN CYMMBI KBaJPaTOB OCTATKOB MOJICIIH.

[Ipumepsbl MCMONB30BaHUS YHUCICHHBIX MeTo/nOB B makerax Mathcad m MATLAB nmns
NPUOIMKEHHOTO TOMCKa MHUHHMyMa OINMOKH MOJEIH C IIeNBI0  OIpENeNICHUsl e
napamerpos. B3semennsiiit MHK.

OCHOBHBIE TIOHATUS TEOPUM HMCKYCCTBEHHBIX HEMPOHHBIX CETEW: YpaBHEHHE HEMPOHA,
(GyHKIMS aKTUBAIMU, OJHOCIOMHbBIE U MHOTOCIIOMHBIE CETH.

®opmupoBanue apxuTekTypel cetu B mnakere MATLAB. ®yuknus omuokwy,
xapakTtepu3symomas kauectBo o0yuenust (MHK).



23. O0yuyeHrne HEHPOHHBIX CeTeW JUIs AammpoOKCUMAlMM SKCIEPUMEHTAIbHBIX JIaHHBIX.
[Tpumepsr B makete MATLAB.

24. T'eneparopsl IceBAOCIyYalHBIX uucen Ha OBM: ocCHOBHbIE anropuTmbl. | eHeparus
Clly4ailHBIX IIPOLIECCOB C 3aJaHHBIMH XapaKTEePUCTUKAMHU.

3ajaHus s 3a4era

1. TlocTpouTh HWHTEPHOJSUMOHHBIA MHOTOWIEH JlarpaHxa, MPOU3BECTH KYCOYHO-
JUHEHHYIO U CILIAaH-MHTEPIOJALUIO B aHAIUTHYSCKOM BUe B nakere Mathcad mis naHHbIX
o 3ajaHuio mpenogaBarens. [locTpouTs rpaduku B OJHON CUCTEME KOOPAMHAT U CPABHUTH
pe3yNbTaTHI.

2. B wmarematnueckoM makere Mathcad HaliTH uuCICHHBIE peIICHHUS 3aJadyu
Ompe/esieHUs] MmapaMeTpOB HEJIMHEHHBIX MOJENeil MPOIEecCcoB B HCCIeAyeMoil obiacTu 1o
3alaHUI0 TIpernojaBaresis, ucnoub3ysa peanusanuio MHK B makere, a Takxke cBeas K
PELICHUIO YKCTPEMAIBHON 33a/1a4¥ HA MUHUMYM CYMMBI KBaJpaTOB OCTaTKOB MOJEIIH.

3. Hcnonp3yss MHorocioiiHble HelpoHHble cetu, B nakere MATLAB mnocrpouts
anmnpoKCUMAIIMIO JaHHBIX B UCCJIEAYEeMOU 00acTH MO 3a/IaHUIO0 MPEeToiaBaTes.

4.4 lllkana oueHNBAHUS MPOMEKYTOUYHOI aTTecTANMU

Onenka OcHOBHBIE IOKA3aTeJIH JOCTHKEHUS pe3yJibTara

«3aYTEHO JleMOHCTpUpPYET BHICOKUI YPOBEHb 3HAHUIN COBPEMEHHBIX METO0B 00pabOTKH
IKCICPUMCHTAILHBIX ~ JAHHBIX;  CYIIHOCTH  3a7addl  anpOKCHMAIUH
SKCHEPUMEHTAILHBIX JAHHBIX; METOJIOB aHalu3a pe3yjiIbTaTOB HAYYHOTO
AKCIIEPUMEHTA; OCHOBHBIX MAaTEMATWYCCKHX TMAKETOB JUIS aHAJIW3a IAaHHBIX;
TEOPETUYECKUX OCHOBHBIX MMPUMEHEHHU S CTATUCTUYECKUX METOJIOB.

CBOOOJTHO OpPUEHTHPYETCS B METO/aX aHAIU3a IKCIEPUMEHTAILHBIX JaHHBIX.
AHanmu3upyeTr MpoIEecchl B COOTBETCTBYIOIIECH MpoQecCHOHANBHONW 00IacTy.
[Tonydaer HyXHYIO MHGOPMAIUIO U3 PE3YJIbTATOB HAYYHBIX HCCIIECIOBAHHM.
Hcnonp3yer coBpemeHHoe mporpammHoe obecnieuenne s 1K ¢ menbro
aHaJIM3a MPOLECCOB B MPOPECCHOHANBHON AEATEILHOCTH;

VYBEpeHHO HCIONB3yeT CTATHCTHYECKUE MeETOAbl OOpaboTKM W aHanm3a
MAacCCOBBIX OKCIEPUMCHTAIBHBIX JAHHBIX B HAYYHBIX HCCIICOBAHUIX
pa3NMYHON  HamNpaBIEHHOCTH; JeJaTh TOUEYHBIE OIEHKH MapamMeTpoB
perpeccHoHHO MOJIENTN 1 aHAJIM3HPOBATh MX CBOMCTBA.

B nonnom o6weme BrajieeT HaBbIKaMH 00pabOTKH M aHANM3a WH(GOPMAIIUHU TIO
TEME HCCIICAOBaHMS, HAaBBIKAMU PA0OTHI B COBPEMEHHBIX MAaTEMAaTHYECKUX
MakeTax JUIs HWHTEPIOJSALUN U AallpoKCUMAllUW; HaBbIKaMH paboThl B
MaTeMAaTHYECKUX IMaKeTaxX JiIsl MPUOJIMKEHHOTO TOMCKa MUHHMYMa OIIHOKH
MOJIEIM C LEeNbI0 OMpeleNieHHs] ee MapaMeTpoB; MeToJamMH moadopa
AMITUPHYECKUX 3aBHCUMOCTEH ISl SKCIICPUMEHTAIBHBIX JAHHBIX; HABBIKAMHU
BBIUMCIICHUST KOX(PPHUIMEHTOB KOPPENISIUU U ACTEPMUHALUU TSI OIEHKU
MPUMEHUMOCTH pacCMaTpUBaeMOil MOJETH TIPOIecca; METONAMH OIEHKU
KOX(PHUIIMEHTOB pEerpecCUHOHHON MOJIETTH SKCIIEPUMEHTA.

Ha Bompockl 0TBeUaeT KpaTko, apryMEeHTHPOBAHO, YBEPEHHO,

10 CYIIECTBY

«He 3a4TeHo» | JleMOHCTpUpyeT clalblii  ypOBEHb 3HAHUH COBPEMEHHBIX METOOB
o0paboTku AKCIIEPUMEHTAIBHBIX JIAHHBIX CYILIHOCTH 3a7a4u
alMmpoOKCUMAILIMM  JKCIEPUMEHTANBHBIX  JAHHBIX; METOJIOB  aHAJIM3a
pe3yJIbTaTOB HAYYHOI'O IKCIEPUMEHTA; OCHOBHBIX MAaTEMATHYECKUX MAKETOB
JUIL  aHajuu3a  JIaHHBIX; TEOPETUYECKUX  OCHOBHBIX  MPUMEHEHUS
CTaTUCTUYECKUX METOJIOB.

He moser aHann3npoBaTh MPOLIECCH B COOTBETCTBYIOIIEH




npodeccnonambHON 001acTH

He OPUCHTHUPYCTCA B MCTOJaX aHAJIN3a SKCIICPUMCHTAJIbHBIX JTaAHHBIX.

He Moxer nonyduTh HYXHYIO HH(OpMAlUIO M3 PE3yJbTaTOB HAYYHBIX
ucciuenoBannidi. He MoXeT HCHONB30BaTh COBPEMEHHOE MPOTrPaMMHOE
obecnieuenne it [IK ¢ menplo aHanm3a MporeccoB B MPOQecCHOHATBHOU
JeSITeTEHOCTH;

He moXkeT HCMoib30BaTh CTATUCTUYECKHE METO/BI OOpabOTKM W aHam3a
MAaCCOBBIX OKCHCPUMCHTAJIBHBIX JAHHBIX B HAYYHBIX HCCIICAOBAHHAX
pa3MYHON  HANpPaBICHHOCTH; JIEJNaTh TOYEYHBIC OIICHKH IapaMeTpOB
perpeccuoHHON MOJIENTH U aHAJIM3UPOBATh MX CBOMCTBA.

He Bnanmeer HaBblkamMu 0OpaOOTKM ¥ aHanmm3a WH(pOpMANMU TO TeMe
HUCCIICAOBAHUA, HABbIKaMU pa6OTBI B COBPCMCHHBLIX MATCMATHYCCKUX ITAKETaX
JUTSl THTEPIIOJISIAN U alllIPOKCUMAIINHN; HABBIKAMH pabOThl B MATEMATHYECKHX
IIaKeTrax Ajst HpI/I6JII/I)KeHHOFO IMOMCKa MUHHUMYMa OIJ_II/I6KI/I MoaeiIn C 1Cabro
ONIpe/ICTICHUsI €€  IapamMeTpoB; METOJAaMH  TOA0Opa  AMITUPHYUECKHX
3aBUCHUMOCTEN A SKCIICPUMCHTAJIbHBIX JAaHHBIX; HABBIKAMW BbBIYHCIICHUA
K03()(DUIIMEHTOB KOPPEISIMKA M JCTCPMUHAIINU JJIsl OIICHKH MPUMEHUMOCTH
paccMaTpuBacMOil MOJIEIHM TPOIecca; METOJaMU OLCHKU KOA((UIIMEHTOB
PEerpecCHOHHOI MOJIEITH AKCIIEPUMEHTA.

HeyBepeHHO 1 JTIOTMYECKH HENOCIEJOBATEIIEHO U3JIaraeT MaTepuall.
HenpaBuiibHO OTBEUAET HA MOCTABICHHBIC BOIPOCHI HITH 3aTPYIHACTCS C
OTBETOM.

5. YueOHo-MeTOoAMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHne TUCIUNIHHbI

5.1 OcHoBHasi IuTEpaTypa:

1. IlerpoB, N.b. BBeneHue B BBIYHCIUTEIBHYI0 MaTeMaTHKy: YydeOHOe TmocoOue
[DnexTponnsrit pecypc] / U.b. Ilerpos, A.W. JlobanoB. — DnektpoH. gaH. — M.: UHTepHeT-
Vuusepcurer Mupopmanuonnsix Texuonoruit (MHTYUT), At [In Ap Menua, 2020. — 352 c.
— Pexum noctyna: http://www.iprbookshop.ru/94848.html — 3aru. ¢ skpana.

2. bospmmnos, M.I'. Ilpuknaanbie 3aga4uu BBIYMCIUTENBHOW MAaTEeMaTUKU U MEXAHUKHU:
yuebHoe nocobue [DnekTpoHHsblil pecype] / M. I'. BosipimnaoB. — DnektpoH. naH. — Capartos:
ByzoBckoe oOpa3oBaHue, 2020. — 344 C. — Pexum JOCTYyIa:
http://www.iprbookshop.ru/93067.html — 3aru. ¢ skpana.

3. Hanunrep, B. A. Teopust BepossiTHOCTEN U MaTeMaTuyecKasi CTaTUCTUKA C IPUMEHEHUEM
Mathcad : yyebHuk u npaktukym s By3oB / B. A. lamuurep, C. JI. Cumonxenkos, b. C.
[amiokmoB. — 2-e u3M., ucnp. u aon. — Mocksa : U3natensctBo FOpaiit, 2020 — 145 ¢. —
(Beicmee obpazoBanue). — ISBN 978-5-534-10080-8. — Tekcr : anekrponsslii / 35C Opait
[caiiT]. — URL: https://urait.ru/bcode/452017.

5.2 JlonoJIHUTeIbHAS JIUTepaTypa:

1. Aponun, B.B. MonenupoBanue cucrem: yueOHOE mocodue [DIeKTpOHHBIN pecypc] /
B.B. Adonun, C.A. PenocuH. — OnekTpoH. naH. — M.: VIHTepHeT-YHUBEpCUTET
Nudpopmanmonnbix Texwomormii (MHTYUT), 2020. — 269 c¢. — Pexum npocryma:
http://www.iprbookshop.ru/52179.html — 3aru. ¢ skpana.

3. Makkunnu, Y. Python u ananm3 maHHbIX [DnekTpoHHBIA pecypc]| / Y. MakkuHmm. —
OnexTtpoH. naH. — Caparos: IlpodobpazoBanue, 2019. — 482 c. — Pexum nocryma:
http://www.iprbookshop.ru/64058.html — 3aru. ¢ skpana.

4. bapckuii, A.b. BBenenue B HeilpoHHbIEe ceTH: yueOHOe ocoOue [DneKTpoHHBIN pecypc]
/' A.b. bapckuil. — OnektpoH. gaH. — M.: HurepHer-YHuBepcurer MHpopmManmoHHbIX
TexHomoruit (MHTYUT), 2020. — 357 C. — Pexum JIOCTYyTIa:
http://www.iprbookshop.ru/52144.html — 3aru. ¢ sxpana.



6. MarepuajJbHO-TeXHMYeCKoe oOecreyeHHe JUCHUILIMHBI, MNPOrpPaMMHOe
o0ecrieyeHue, mnpodeccHOHANbHbIe 0a3bl JAHHBIX M HHPOPMALMOHHbIE CIPaBOYHbIE
CUCTEMBI

JUis mpoBeneHMs 3aHATUH 10 JUCHMIIMHE HEOOXOOUMO CIIAyHoIllee MaTepUasbHO-
TEXHUYECKOe oOecreyeHne: TMOMEIICHUS sl TPOBEACHUS 3aHATHH JIGKIIMOHHOTO U
CEMMHApCKOro THIA, I'PYNIOBBIX M HMHAMBHIYaJbHBIX KOHCYJIbTALUH, TEKYLIEro KOHTPOJIS U
IPOMEXYTOYHOM aTTeCcTalluy, TOMEIIEHUS ISl CAMOCTOATEIBHOM paboTHhI.

[TomemieHuss yKOMIUICKTOBAaHbl —CIELUAIN3UPOBAHHON MeOelbl0 M TEeXHUYECKUMHU
cpeacTBaMH OOydYeHHs, CIYXKallUMH JUIs TIpEeNCTaBieHHUs Y4eOHOW WHpOpManuu OO0JbIION
ayAUTOPUH.

Jns  mpoBeneHHMs ~— 3aHATHA — JIGKIMOHHOTO  THMA  HUCIOJB3YIOTCS  HAOOPHI
JIEMOHCTPAllMOHHOTO  00OpyJIOBaHUs, OOECHEYMBAIOLIME  TEMaTUYeCKUEe  WILUIFOCTpaluu
(mpoekTop, HOYTOYK, 3KpaH/ HHTEPAKTUBHAS JIOCKA).

ITomemienuss i1 caMOCTOSTENbHOM pabOThl OOYYAIOLIMXCSl OCHAIIEHBl KOMIIBIOTEPHOMH
TEXHUKOH C BO3MOXXHOCTBIO TMONKIIOUEHHUS K cetn «VHTepHeT» u obecrieueHreM J0CTyma B
3JIEKTPOHHYIO UHPOPMALIMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA.

DJIeKTPOHHAs1 HH(OPMAIIHOHHO-00pa30BaTe/IbHAs cpeaa
http://moodle.tsutmb.ru
BzaumopeiicTBue mpemnojaBaTens M aclUpaHTa B MPOIECCe OCBOSHUS JUCHUIUIMHBI
OCYIICCTBIIACTCA MoCcpcaACTBOM My.]IBTHMGI[PIﬁHbIX, THIICPTECKCTOBBIX, CCTCBBIX,
TEJIEeKOMMYHUKAIIMOHHBIX TEXHOJIOTUH, HCIOJIB3YEMBIX B JJIEKTPOHHON HH(OPMALMOHHO-
00pa3oBaTebHON Cpejie YHUBEPCUTETA.

JInueH3noHHOE POrpaMMHOe obecrieueHue:
OneparmonHas cucrema Microsoft Windows 10 Home x64
Microsoft Office IIpodeccronanbhsrii mumoc 2007 12
Kaspersky Endpoint Security anst 6usneca — Crangaptaeiii Russian Edition. 1500-2499
Node 1 year Educational Renewal Licence

I/IH(l)OpMalII/IOHHLIe CIIpaBOYHbLIC CUCTEMBI U leO(l)eCCI/IOHaJ'II)HLIe 0a3bl JaHHbIX:

OBbC «YHuBepcuTeTcKasi OMOIMOTEKa OHJIANH) http://www.biblioclub.ru
OBC «KoHCyNbTaHT CTyAeHTa»: MenuiuHa. http://www.studentlibrary.
3npaBooxpanenue, Kommiekt I'ymaHuTapHbie HayKu ru
OBbC «IPRSMARTY (crapoe HazBanue « IPR booksy) http://iprbookshop.ru
OBC «tOpaiiT» http://www.urait.ru
CerteBas 3JI€KTPOHHAsI OMOIMOTEKA MEarOTHYSCKUX https://e.lanbook.com/
BY30B
Hayunas snexrponHas 6ndnmorexa eLIBRARY.RU http://elibrary.ru
['ocynapcTBeHHast HHGOPMAIIMOHHAs CHCTEMa https://H36.pd
«HarmonasibHast 3JIeKTpOHHAsT OMOIMOTEKAY
[Tpesunentckas 6ubimoreka umenu b.H. Enbiinna http://www.prlib.ru
DeKTpOHHBIN cipaBouHUK «MHPOpMIO» www.informio.ru
CnpaBounas nipaBoBas cucrema «Kouncynprant [lmocy | http://www.consultant.ru
ApPXUB HayUHBIX KypHAJIOB 3apyO€KHBIX U3aTEIbCTB https://arch.neicon.ru
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