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1 Heau u 3212494 M3yYeHUus1 AUCHUILINHBI (MOYJIs1).

1.1 Ileab 0CBOEHUA TUCHUIIUHBI.

Lenp wu3yyeHusa nucuuiuimHbl «VICKyCCTBEHHBIE HEUPOHHBIE CETH» 3aKIKOYAETCS B
OCBOCHHUH KJTFOUYEBBIX MOHATUH M METOJ0B 00pabOTKM M aHaJM3a MU(PPOBBIX CUTHAJIOB, a TAKXKE
WX TMPUMEHEHUS B YaCTOTHO-BPEMEHHOM aHaJN3€ HECTAllMOHAPHBIX CHUTHAJIOB M JUIsi 00paboTKu
M (POBBIX TAaHHBIX U U300paKCHUI.

1.2 3apayu AMCHUNJIMHBI.

N3yueHne BO3MOXKHOCTEH OCHOBHBIX METOAOB M aJIrOPUTMOB HHU(PPOBOH 00pabOTKH
CUTHAJIOB, a TaKXe METOJ0B 00pabOTKM MPOCTPAHCTBEHHBIX JTAHHBIX.

1.3 MecTo qucuuinHbl (MOAYJis1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMBbl.

JucuuiuinHa « THCTpYMEHTB! Hay4HBIX BBIYMCIEHHI» OTHOCUTCS K BapUaTHBHOM yacTu
MaTEMaTUYECKOIO0 M €CTECTBEHHOHAYYHOI'O IMKJIAa JUCUUIUIMH W HMMEET JOIMYECKYyl U
COJepKATEIbHO — METOAMYECKYIO B3aUMOCBSA3b C AMCLUUIUIMHAMM OCHOBHOM 00pa3oBaTelbHOU
IIPOrPaMMBI.

Marepuan Kypca INpelHa3Hau€H Ui MCIOJIb30BaHMSA B AMCLUIUIMHAX, CBA3aHHBIX C
aHAJM30M JAHHBIX, B TOM YHCIIE U PEIICHHS 3a]]a4 MEXaHUKH U MaTeMaTHUeCKOH (DU3HKH.

1.4 Tlepeyenb MIaHMPYyeMbIX Pe3yJbTATOB OOy4YeHHUs] MO JAUCHUILIMHE (MOAYJII0),
COOTHECEHHBIX € INIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOCHHs 00pa30BaTeIbHOM IPOrPaAMMBI.

N3ydyenne naHHOW Yy4eOHOW JMCHUIUIMHBI HAmNpaBlIeHO Ha (QOPMUPOBAHUE Y
00y4aIKXCsl CASAYIOUUX KOMIIETESHITHI:

KO,I[ 1 HAUMCHOBAaHUC MHAUKATOPA
JOCTHIKCHUA KOMIICTCHIIMHN

OIIK-1 - CnocobeH HaxoauThb, GopMyJIHPOBaA’

(byHIaMeHTAIBLHOH MATEMATHKH H MEXAHHKH C TI(
HOIIK-1.1. Bnaneer 3HaeT ain
CIOCOOHOCTRIO CO3/1aBaTh U MCCIICI0BATh CETEH.
HOBBIC MaTeMaTUYCCKHE MOJIeNA YMeer k¢
SIBJICHUH peajbHOr0 MHpa, Cpei, Tel U Bnaneer
KOHCTPYKIHH OOJIBIITI
IK-1 — Cnocoden ¢popMyInpoBaTh 1 pemiaTk
NMPUKJIATHON MATEMATHKH ¢ IOMONILI0 HEHPOHHBI
3Haer ap:
UIIK-1.1 — VYMeeT HCHIOIL30BAThH P
YMmeer T
MATEMAaTHYCCKUE MOJCIN U TPUMCHSTH sanad
YHCIICHHBIC METOJBI PEUICHUS 3a/a4 B ;
Bmaneer
€CTECTBECHHBIX HayKax
TEXHOJIO!

2. CTpyKTYypa U coepKaHue TUCUUIIUHBI.

2.1 Pacnpenesienue TPyA0EéMKOCTH IMCIUIJIMHBI 110 BUIaM padoT.

OO6miast TpyAOEMKOCTh JUCHUUIUIMHBI COCTaBiisieT 4  3ad.e.
pacrmpeziesieHue Mo BujaM padoT IpeCTaBICHO B Ta0IHIIE

(144 4yacoB), wux

Bunst pabot Bcero dopma o0yyeHus
4acoB OYHO- 3a04Has
oHad 3a04Has
8 _ _ _
ceMecTp ceMecTp ceMecTp Kypc
(dacker) (Jackn) ("ackrn) ("achn)
KoHTakTHasi paboTa, B TOM YucJIe: 59,3 59,3
AyauTOpHbBIE 3aHATHS (BCET0): 48 48
3aHATHUA JIEKIIHOHHOTO THIIA 16 16
J1a00paTOPHBIC 3aHATHUS 32 32
HWnas koHTaKkTHasi pa6oTa: 11,2 11,2
KoHTposbs caMocTosTeIbHOM PaboTh 11 11




(KCP)

[Tpomexxyrounas arrecraims (MKP) 0,2 0,2
CamocTosiTelIbHas padoTa, B TOM 48 578
qucie:

Konmponvnas paboma - -

CamocmosimenvHoe usyyenue pasoenos,

CAMON0020MOBKA (npopabomxka u

nosmopenue NeKYUOHHO2O0 Mamepuana u

mamepuania — y4eOHUKO8 U Y4eOHbIX 22 22

nocobuil, n0020MoeKa K 1a060pamopHuIM U
RPAKMUYEeCKUM 3AHAMUAM, KOJLOKGUYMAM

um. 9.)

IToaroroska K TEKyIeMy KOHTPOIIIO - -

KontpoJasb: _ —

IloaroroBka K 3K3aMeHy

Oomas Jac. 108 108
TPYA0EMKOCTh B TOM 4HCJIe
KOHTAKTHASA 59,3 59,3
padora
3a4. e 4 4

2.2 CTpyKTYypa QM CHUILINHBI:
Pacnipenenenuie Bu10B yueOHOM pabOThI U UX TPYTOEMKOCTH IO pa3/iesiaM JUCIUILTAHBL.
Pa3enbl IUCHMIUIMHBL, H3ydaembie B8  cemectpe (ounas popma)

KonnuectBo yacos
Bueaynut
Ne HaunmeHnoBanue pa3nenos (Tem) AyJHTOpHas opH};m
Bcero pabora
pabota
JI 113 JIP CPC
1 HUckyccTBennble HelipoHHBbIE ceTH. [locTpoeHus ceTel pa3nuaHoil 22 4 6 8
APXUTEKTYPHIL.
2 MeTE)I[LI U aNrOPUTMBI OOYYEHHUS HCKYCCTBEHHBIX HEHPOHHBIX 28 4 8 10
CeTeH.
3. PanunansHble Oa3uCcHBIC CeTH U camoopranusyommxcs LVQ-cetn.| 30 6 8 15
4. PekyppeHTHBIC HSHPOHHBIE CETH. 238 | 2 8 15
HUTOI'O no pazdenram Oucyuniunsl 101,8| 16 32 48
Kontpons camocrostensHoi padoTsl (KCP) 35,7
IIpomexyTtounas arrectanus (MKP) 0,3
[ToaroToBKa K TEKyIIEMY KOHTPOIIO —
OO0m1ast TpyI0eMKOCTb 1O TUCITUTLIHHE 144

[Ipumeuanue: JI — nexuun, I13 — npaktuueckue 3ansaTus / cemunapsl, JIP — maGopaTopHble
saasTusi, CPC — camocrositenpHas paboTa CTyaeHTa

2.3 Conep:xanue pa3ieioB TUCHUILINHBI:
2.3.1 3aHaTHd JeKIHOHHOI0 THIIA.

®dopma
HaumenoBanue
Ne a3nena Coz[epn(aHHe paszaciia TCKYIICTO
pasi KOHTPOJIS
1 2 3 4
1. |HckyccTBeHHBIE Lenp 1 331241 TUCIMILIMHEL, €€ POJIb U MECTO B OOILEH PI'3
HENPOHHBIE CETH. cUCTeMe OATOTOBKY criennanucta. OpraHu3anys mamMsTy B
HOCTpOCHHH ceren KOpP€ 4Y€IOBEYECKOTO MO3ra. MOﬂCHI/I BU3YyaJIbHOTO
Pa3IMYHON apXUTeKTypbl. |BOCTPHATHSL. LlenTpanbHas HEpBHAs CHCTEMA.
Mopenu UCKYCCTBEHHOTO HEMpOHA.
@DyHKINHU aKTHBALUH.
Bupl GyHKIMK aKTHBALUHU (CUTMOMIAJIbHAS,




rurnepooInuecKas, Ioporopas) HBWPOHHBIX CETEH C MOMOIBIO
HarpaieHHbIX Tpados. OOy4yenue ¢ yuntenaem. OOyueHue ¢
nojkperieaneM. O0ydenue 6e3 yuurens.

Crneunduxanus QyHKINN aKTHBALMH C yYETOM BXOIHBIX
JIAHHBIX.

MeTo/bl ¥ QJITOPUTMBI
o0ydeHus
HCKYCCTBEHHBIX
HEHpPOHHBIX CeTeH.

HckyccTBeHHbIE HEHPOHHBIE CETH. APXUTEKTypa
HCKYCCTBEHHBIX HEHPOHHBIX ceTeil. Habop cpexcTs mms
CO3JIaHMs1, MHULUATIM3ALUH, O0Y4IEHHS, MOJICITUPOBAHUS 1
Bu3yanau3anuu cetd. CeT IpsMOTO pacpOCTPaHEHHS.
Pexyppentnsie cetu. O0y4uenne HelpoHHBIX ceTeld. O0yuenue,
OCHOBaHHOE Ha KoppeKuuu omubok. OOydeHne Ha OCHOBE
namsaty. OOyyenne Xe06a. Maremarnueckie MOAEN
MIPEATIOKEHHOro Xe000oM MexaHn3Ma MOTUPUKAIIN
cHHaNTU4eCcKoi cBs3u. KoHkypeHTHOe 00yueHue. O0yueHue
BonenMana.

PI'3

PanuanbHele Oa3uCHEBIE
ceTu u
CaMOOPTaHU3YOLIHXCS
LVQ-ceru.

PannaneHble 6a3ucHbIe ceTn 00MIero Buaa. ApXUTEKTYPhI
panuanbHBIX 0a3MCHBIX HEWPOHHBIX ceTel 00IIero Buaa u
crenuanbHble GYHKIUN U UX CO3AaHHs U aBTOMAaTHIECKON
HaCTPOMKH BECOB U CMELLEHUI.

Teopema Kosepa o pazgennmocT MHOKeCTB. Paznensromas
CHOCOOHOCTH MMOBEPXHOCTH. 3a7aya HHTepHoIInun. Teopus
perymsipu3anuu. Pagnansasie 6a3zucHble cetn Tina PNN.
Pemenne 3aau kiraccu)UKauy Ha OCHOBE TIOACUYETA
BEPOSITHOCTH

MIPUHAJIC)KHOCTH BEKTOPOB K pacCMaTpUBAaeMBIM KJIaccaM.
[TporHo3upoBaHusi BpEMEHHBIX PSJIOB, KIIaCCU(PHUKAIHS U
cuctemsl ynpasnenus. Camoopranusytomniuxcs LVQ-cetu.
ApPXUTEKTYpbI CaMOOPraHU3YIOIINXCS HEHPOHHBIX ceTel Tuma
LVQ u cnenunanbabie GYHKIMHA UL UX CO3/1aHHsI, HACTPOHKH
BECOB 1 00y4eHMs. BapuaHTbl caMOOPraHU3yIONMMXCS KapT.
AnanTuBHBIE TEH30pHBIE Beca. CaMOOPTaHU3YIOIINECs KapThl
JUI CUMBOJBHBIX CTpOK. CaMOOpraHu3yIomuecs
peanusyromue

CaMOOPTaHU3YIOLINECS KaPThI.

PI'3

PexyppenTtHbie
HEUPOHHBIE CETH.

PexyppentHsie HelipoHHBIE ceTn DnMaHa. [loctpoerns cereit
YIpaBICHHUS IBIKYIIMMHUCS oObekTamu. [TocTpoenus cucrem
TEXHUYECCKOI'O 3pCHUA U PECIICHUA JPYTUX TUHAMHWYCCKUX
3anaya. [ToctpoeHue HeliponHoit cetu kinacca RAAM.
Hcnons3oBanue ceTy Jyisi CKATUs U IUPPOBAHUS
nH(pOpMaIHH.

PI'3

2.3.2 3ansATHS CEMUHAPCKOTO THIIA.
3aHATHS CEMUHAPCKOTO TUIIA HE MPEAYCMOTPEHHI.

2.3.3 JlaGopaTopHble 3aHATHS.

HaumenoBanue
pasnena

TemaTuka NpaKTUYECKUX 3aHATUN
(ceMHHapoB)

dopma TeKyIlero
KOHTPOJIA

2

3

4

HckyccTBeHHBIE
HEeIpOHHBIE CETH.
[ocTpoenus cereit
pazIuYHON
APXUTEKTYPBI.

ens u 321241 TUCIUTUIMHEL, €€ POJIb K MECTO B 00IIeH
CHUCTEMC ITIOAIOTOBKHU CIICLIMAJINCTA. OpraHnsauI/m IIaMsATHU B
KOpE YeJI0Be4eCcKoro Mo3ra. Mozenu BU3yajibHOTo
BocIpusTHs. LleHTpanbpHas HepBHas cUCTEMA.

Mopaenu HCKyCCTBEHHOT'O HEHpOHa.

OyHKIUN aKTHBALHH.

Bunb! pyHKIMM akTHBaMK (CUrMOUAAIBHAS,
rurnepOoInuecKas, IoporoBast) HEHPOHHBIX CETEH C TOMOIIBIO
HanpaBiIeHHBIX rpadoB. O0yueHue ¢ yuurenem. OOyueHme ¢
nonkperieaneM. O0ydeHne 0e3 yauTers.

Crerudpukanys GyHKIHA aKTHBAIAN C YIETOM BXOIHBIX
JAHHBIX.

poBepKa
JIOMAIIIHETO
MPaKTHYECKOTO
3a/1aHus

MeTobl U aIrOPUTMBL

HckyccTBEeHHBIE HEMPOHHBIE CETH. APXUTEKTYpa

poBepKa




00yueHUs HCKYCCTBEHHBIX HEHPOHHBIX ceTeit. Habop cpenctTs s JIOMAIITHETO
HNCKYCCTBCHHBIX CO3aaHHuA, MHUIIUAJIN3a1luu, 06yqum1, MOJCIMPOBaHUA U MPaKTUIECKOTO
HEHPOHHBIX ceTeil. BU3yanu3anuu ceTd. CeTu NpsIMOro paclpoCTPaHEHHUS. 3a1aHus
PexyppentHslie cetn. O0yueHne HEHPOHHBIX CETeH.
OO0yueHne, 0CHOBaHHOE Ha KOppeKIMK omnook. O0yueHne Ha
ocHoBe mamsaTa. O0ydenne Xeb60a. MaTeMaTHUECKHE MOJICITH
peuIoskeHHOro Xe000M MexaHn3Ma MOIu(pUKaIuu
CHHaNTH4ecKoi cBsi3u. KoHKypeHTHOe 00yuenue. O0yueHue
BonbMana.

3. |PagmameHble OaszucHble |PamgmanbpHble Oa3uCHBIE ceTH OOIIETO BUAA. APXUTEKTYPHI MpoBepKa

CeTH U panuanbHBIX 0a3uCHBIX HEHPOHHBIX ceTeil 00IIero Buaa u JOMAIITHETO
CaMOOPraHU3YIOIIUXCS CIICIIMaJIbHBIC (byHK]_II/H/I JUIA UX CO3JaHuA U aBTOMAaTHYECKOM HpaKTI/IquKOFO
LVQ'CCTI/I. HaCTPOUKH BECOB U CMCUICHHNU.

Teopema Kosepa 0 paznenumocTu MHOXKeCTB. Pazaenstomas
CHOCOOHOCTH MTOBEPXHOCTH. 3a7a4a HHTepHosIun. Teopus
peryisipuzanun. Paguansaele 6asucHble cetr THa PNN.
Pemenne 3amau kiaccuuKanuy Ha OCHOBE MO/ICUETA
BEPOSITHOCTH

MIPUHAUISKHOCTH BEKTOPOB K PacCMaTpPHBAaEMbIM KIIaCCaM.
[TporHo3upoBaHus BPEMEHHBIX PAJIOB, KJIaCCU(PHUKAII 1
cucreMsl ynpasienus. Camoopranmsyrommxcsi LVQ-cern.
ApPXUTEKTYpBI CaMOOPTaHU3YIOIINXCSI HEHPOHHBIX CeTel Thma
LVQ u cnennanpabie GYHKINH UTS UX CO3IaHUS, HACTPOHKA
BECOB M 00y4eHHs. BapruaHTbl caMOOPraHU3yOIUXCS KapT.
AnanTuBHBIE TeH30pHBIE Beca. CaMOOpraHU3yIOIIKEeCs KapThl
JUTSL CHMBOJIBHBIX CTpOK. CaMOOpraHu3yIonmecs
peanu3syomue

CaMOOPTaHU3YIOIIUECS KapThl.

3aIaHAs

4. |PexyppeHTHBIE PexyppenTHbie HelpoHHBIE ceTH DiMana. [locTpoeHus ceTel | mpoBepka
HeﬁpOHHHe CETH. YHpaBJICHUS ABUKYIIUMUCS 00BEKTaMU. HOCTpOCHI/ISI CHCTEM JOMAIIIHET O
TEXHHYECKOTO 3PEHNUS U PEIICHNS IPYyTUX TNHAMHUYECKIX IIPAKTHIECKOTO
3aga4a. [locTpoeHune HelipoHHOI cetn kitacca RAAM.
Hcrionp30BaHme CETH IS CKATHUS 1 IIHU(PPOBAHUS
MH(OPMAIIHH.

3a1aHNs

2.3.3 [IpumepHasi TeMATHKA KYPCOBBIX padoT (MPOEKTOB)
KypcoBsie paboTsl He PeyCMOTPEHbI YU€OHBIM IIJIAHOM.

2.4 Ilepeyennb yueOHO-

METOAUYEeCKOro odecredyeHust VI CaMOCTOSTeIbHOI padoThI

00y4aommXxcs 1no JUCUMILIMHE (MOIYJII0)

Ne Bug CPC

[lepeuenp yueOHO-METOAMYECKOTO OOSCTICUCHHUS TUCIUIIINHEI 110
BBITIOJTHEHUIO CAMOCTOSITENTLHON paboThI

1 [IpopaboTka u moBTOpEHNE
JIEKIIHOHHOTO MaTepuaia u
MaTepualia Y4eOHHKOB U
y4eOHBIX TOCOOUit

Onnavin-nexyuu Kypca « ucinennvie Memoovl peuienus: YypasHeHul 6 YaCmHbIX
npouseooHvixy. — Mockoeckuil ¢pusuxo-mexnuueckuu uncmumym. — URL:
https://intuit.ru/studies/courses/1181/374/lecture/8795

2 |TloxroToBka K J1a00paTOPHBIM
3aHATHSAM

Memoouueckue ykazauus Nno  GuLINONHEHUIO  1AOOPAMOPHLIX — pabdom,
[ymeepocoennble Ha 3acedanuu Kagheopvl meopuu @yHKkyull paxyromema
Mamemamuxu u komnviomepuvix nayk PI'50Y BO «Kyol'Y», npomokon Ne7
om 18.04.2019 2.

3 | IloaroToBka K KOIJIOKBUYMY

Memoouueckue  ykazanus no  GbINOIHEHWIO  1AOOPAMOPHLIX — pabom,
ymeepoicoennvie Ha 3acedanuu Cogema IKOHOMUUECKO20 Dakyibmema
@I'BOY BO «Ky6I'V», npomokon Ne8 om 29.06.2017 2. Peoscum docmyna:
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya

4 BrimonaeHue pacyeTHO-
rpad)MIeCKuX 3aJaHUN U
KOHTPOJBHBIX paboT

Memoouueckue yKazanus no @blNOIHEHUIO PACYEMHO-2PAPUUecKUx 3a0aHull,
ymeeporcoennvie Ha 3acedanuu Cosema IKOHOMUYECK020 paxyrvmema
Q@I'OY BO «Ky6I'V», npomokon Ne8 om 29.06.2017 2. Pextcum docmyna:

http://docspace.kubsu.ru/docspace/handle/1/1125



https://intuit.ru/studies/courses/1181/374/lecture/8795
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
http://docspace.kubsu.ru/docspace/handle/1/1125

Y4yeOHO-METOAMYECKNE MaTepUalbl JJII CaMOCTOATEIBHON pabOThl 00YyYalOIMUXCs W3
qKcla MHBAIWJIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 310poBbs (OB3) npenocrasistorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM HX 3[JOPOBBS U BOCIIPUATHS HH(POpMALIUU:

Jist U1 ¢ HAapyIIEHUSIMH 3PCHUS:

— B ITIeYaTHOW (popMe yBETUICHHBIM MIPUPTOM,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA,

— B (hopme aynuodaiina,

— B re4atHoi (hopme Ha si3bike bpaiins.

Jlis nun ¢ HapyUIeHUsIMH CITyXa!

— B Tie4aTHo opme,

— B hopMe 3JIEKTPOHHOTO JTOKYMEHTA.

JUist U1 ¢ HApyIIEHUSIMH OTIOPHO-JIBUTATENILHOTO anmapara:

— B IIeYaTHOU ¢opme,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA,

— B (hopme aynuodaiina.

JlaHHBIN TIepedeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHI€HTA
oOyyJaromuxcsi.

3. Oo0pa3oBaTe/ibHbIe TEXHOJIOTMH, NPUMEHsieMble NMPH OCBOCHUH JUCIHUNIHHBI
(Moxy.Jis)

B xome wu3yueHus JUCHMIUIMHBI TPEAYCMOTPEHO HCIOJIb30BAHHME  CIIEIYIOLIUX
00pa30BaTeNbHbIX TEXHOJOTHH: JIEKIMH, MPAaKTUYECKUE 3aHATHUS, MOJIrOTOBKA MHUCHhMEHHBIX
AHATUTUYECKUX PaboT, caMOCTOsATENbHASI paboTa CTYACHTOB.

KoMmnieTeHTHOCTHBIN TOAXOA B paMKax MpenojaBaHus IUCHUIUIMHBI pean3yeTcs B
WCIIOJIb30BAHUM HHTEPAKTHBHBIX TEXHOJIOTMM M AaKTUBHBIX METOJOB (IIPOEKTHBIX METOIUK,
paz00pa KOHKPETHBIX CUTYAIlHi) B COYETAaHUH C BHEAYAUTOPHON pabOTOM.

NudopmanoHHble  TEXHOJIOTUH, TPUMEHSEMbIE TIPH W3YYCHHH  JUCIHUILTUHBI:
WCIIOJIb30BaHWe  WH(MOPMAIMOHHBIX  PECypcoB,  JOCTYNIHBIX B WH(OpManMoHHO-
TEJIEKOMMYHUKAIIMOHHON ceTu HTepHeT.

AnanTuBHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH, PUMEHIEMBbIC P U3YUYCHUN TACITUTTAHBI
— N JIAI C OTPAaHMYEHHBIMHU BO3MOXXKHOCTSIMH 3/I0POBBSI MPEIyCMOTPEHA OpraHU3aLMs
KOHCYJIBTAIIUH C UCTIONb30BAaHUEM DJICKTPOHHOMN TOYTHI.

4. OueHoYHble cpeacTBa I TeKYLIero KOHTPOJISI yCIeBaeMOCTH U HPOMEKYTOUHOI
arrecTauuu

OrneHouHBIE CpENCTBA IMpEIHA3HAYEHBI /I KOHTPOJS M OLEHKH 00pa30oBaTeNIbHBIX
JIOCTHKEHUI 00yJaroIuxcs, OCBOMBIITUX MPOrpaMMy y4IeOHOM JUCTIATLTAHBI
«Mamemamuueckue 0CHOBbL MEMOOA KOHEUHBIX DTIEMEHINOBY.

OreHOYHBIC CPEJICTBA BKIIFOYAECT KOHTPOJIBHBIC MAaTEePHAIBI JIUIS MIPOBEICHHS TEKYIIEro
KOHTpPOJIs B (QopMe mecmosbix 3a0anuil, pPAa3HOYPOBHEBbIX 3A0AHUL, OMYEemos Ho
UHOUBUOYATILHLIM U pPACYemHO-2pagpuyeckum 3a0anusim W NPOMEKYTOUHOH aTTecTaluu B
dbopMe BOIPOCOB U 33/IaHUM K 3aUETYy.

CTpyKTypa OLIEHOYHBIX CPEACTB /ISl TeKYIIell H MPOMEKYTOYHOM aTTecTAluu

Kon n HaumeHoBanue HanmMeHoBaHUE OLIEHOYHOrO CPEACTBA
Ne PesynbraTe! 00ydeHUs
WHAUKaTopa N [IpomexyTounas
/11 (B cootBercTBHU C 1. 1.4) Texymwii KOHTPOJIb
(B cooTBeTcTBHH C 1I. 1.4) aTTeCTAIHS
WOIIK-1.1. Bnaneer | 3Haer PI3 Bonpoc na
1 CIIOCOOHOCTEIO (ynnameHTanbHEIC sademe
cOo3/aBaTh U MaTEeMaTUYECKUe 1-5




HCCJIICA0BaTh HOBBIC

OCHOBBI COBPEMCHHBIX

MaTeMaTHYEeCKUe METO/IbI aHanu3a
MOJIETTU SIBIICHUM CUTHAJIOB u
pearpHOTO MHpA, Cpell, | M300paKeHUi.
TeJl U KOHCTPYKITUH
HNOIIK-1.1. Bimageer YwMmeer BbIOUpaTh, | PI3 Bonpoc na
CIIOCOOHOCTHIO pean30BbIBATh u 3aueme
CO03/1aBaTh U MOJIU(PHUINPOBATD 1-19
HCCIIeIOBATh HOBBIE MOAXOMSINNE  CIOCOOBI
MaTeMaTHYECKUe peleHust
MOJEIIH SIBJIEHUHN OCTaBJICHHOU
peanbHOro MUpA, Cpell, | MPUKIATHOM 3aaaduu, B
TeJl U KOHCTPYKITUH YaCTHOCTHU
HUCTIOJTB30BATh
COBpPEMEHHBIE
MaTeMaTHYeCKUe
MEeTOABI ISl 00paboTKH
CUTHAJIOB  Pa3iIU4HOMN
OPUPOIBL.

NOIIK-1.1. Bnageer | Brmaneer HaBblKamu | P13 Bonpoc na
CIIOCOOHOCTBIO aHalmsa METOZIOB saueme
CO3/1aBaTh U 00pabOTKM CHUTHAJIOB C 1-19

HCCJIeIOBATh HOBEIC TOYKH 3peHuA
MaTeMaTHYECKUE aJICKBATHOCTH ux
MOJIETU SIBIICHUU NIpUMEHCHUA K
peanbHOTrO MUpa, cpen, | PCIICHHIO KOHKPETHOH
Tel U KOHCTPYKLII/Iﬁ HpHKJ’IaI[HOfI 3a/1a4u.
UIK-1.2 — YMeeT 3HaeT OCHOBHBIE MeToiwl | PI3 Bonpoc na
repenaBaTh pe3yabTaThl MaTeéMaTUIeCKOro H 3aueme
NPOBEICHHBIX KOMIBIOTEPHOT O 1-19
TEOPETUYECKUX U MOZCIHPOBAaHUA A
IIPUKITaTHBIX perreHus 3a1aq
HCCIIEIOBAHUH B BUJIE MCXaHMKH.
KOHKPETHBIX NPEAMCETHBIX
peKoMeHaanun B
TEpMHUHAX MMPEAMETHON
obyactu
UIIK-1.1 — VMmeeT 3Haer OCHOBHEIE | PI3 Bonpoc na
HCIIOJb30BaTh TIPUEMBI 00paboTKK saieme
MaTeMaTU4eCKUE CUI'HAJI0B 4 1-19
MOJIENIA U IPUMEHATH M300paXeHui
YHUCJICHHBIE METOBI
peleHus 3a1a4 B
€CTECTBEHHBIX HAyKax
UIIK-1.1 — YMeer Ymeer  ucnomnb3oBath | PI3 Bonpoc na
MCIIOJB30BaTh 3HaHUS COBPEMEHHOI'O 3aueme
MaTeMaTHYEeCKUue MaATEMaATHUYECCKOTO 1-19
MOJEIIU U IIPUMEHATH anraparta Uil penIeHUus
YHCJIEHHBIE METO/IbI MaTCMaTHICCKUX u
peuieHns 3aaa4d B IPHUKIATHBIX 3aJad,
€CTECTBEHHBIX HayKax | CBA3aHHBIX C
00paboTKOW  CHTHAJIOB
pa3IMYHON MPUPOIBI
UIIK-1.1 — YMmeer Brnaneer HaBbIKamMu | PI3 Bonpoc na
HCIIOB30BaTh MIPUMCHEHUS 3HAHUM U3 3aueme
MaTeMaTH4YeCKue COBPEMCHHOT'O 1-19
MaTEeMaTHYeCKOTO

MOICIIN U IPUMEHATH




YHUCIIEHHBIE METOIbI amnmapara,

pelreHus 3aa1a4 B HEOO0XOAMMBIX JUTS
©CTECTBECHHBIX HayKax | oOpaboTKM W aHaiIM3a
CUTHAJIOB  pa3IU4YHOU
MIPUPOIBI

4. OnleHO4YHbBIE CPeICTBA /s TeKylero KOHTPOJIsA YCIeBaeMOCTH H IPOMEKYTOYHOI
aTTecTalNu.

4.1 ®oHA OLEHOYHBIX CPeJICTB IS MPOBe/IeHHs] TeKYIero KOHTPOJIA.

IIpumepHbIii nepeyeHb 3aJaHUI H KOHTPOJILHBIX BONPOCOB

1. [TpuBeaure hopmysl npssMOro U odpaTHOro npeodpazoBanus Oypoe.

2. [Tepeuncnure ocHOBHbIE CBOMCTBA NpeodpazoBaHust Oypobe.

3. Chopmynupyiite onpereneHMe M OCHOBHbIE CBOMCTBA  (DYHKIIMH-OKHA.
[IpuBenuTe NpUMEPBL.

4. KakoBa mupuHa okHa y ¢pyHkuuu ['abopa?

5. DopMyIMpPOBKa U 10Ka3aTeIbCTBO TeopeMbl KoTenbHukoBa-1llenHoHa.

6. BeiBenuTe npasuiia BeruuciieHus npeodpazoBanust Pypee GyHKUUN, TOTYYEHHBIX
U3 HEKOTO-POH 3a1aHHON (DYHKIIMU CIIBUTOM H/HITH PACTSKECHHEM.

7. Cdopmynupyiite ycioBus, KOTOPbIM JTOJDKHA YIOBJIETBOPATh (YHKLHS, YTOObI

CUMTAaTbCi Ma-TEPUHCKUM  BEMBIETOM JUId  HENPEPBIBHOIO  BEMBiET-IIpeoOpa3oBaHus?
[TpuBenuTe NpUMEpBHI.

8. CdopmynupyiiTe onpeneneHne HenpepebIBHOCTH 10 [ enpaepy.

9. Kak BnusieT Hanuuue TOYEK pa3pbiBa MEPBOrO poja y 3aJaHHON (PyHKIHMU Ha
yOBIBaHUE €€ BeUBIIET-TIpeoOpazoBaHus?

10. [IpuBeauTe npumepsl, 1O KpaliHEel Mepe, IByX MAaTepUHCKUX BeWBiIeTOB. KakoBbI
UX CBOMCTBA B YaCTOTHO-BPEMEHHOU 00yacTu?

11.  Kakoe MMHMMAaIbHOE KOJUYECTBO HOPMAaJIbHBIX MOJI CYIIECTBYET B TPEXMEPHOM
yIpyrom cioe?

12. Cdopmynupyiite Oaszupyronuiics Ha mpeoOpazoBaHun Dypbe aqropuT™M s

OTIpE/ICNICHUs] BOJIHOBBIX UHCENT HOPMAJIbHBIX MOJ 110 OSKCIIEPUMEHTAIBHBIM  BOJHOBBIM
CUTHAJIaM.

13. Anroput™mbl (UIBTPAllMU CUTHAJIOB, COJEPKAIIMX ITyMbl, HA OCHOBE BEHBIIET-
npeoOpa3oBaHUA

4.2 ®oH/1 OLIEHOYHBIX CPEICTB IJIs1 POBeAeHUsI MPOMEKYTOUHON ATTeCTALNM.
IIpumepHBbIii NepedYeHb BONPOCOB K 3a4€eTy
Cursainsl 1 CHCTEMBI.
O060061EéHHbIC PYHKIIMH U TEOPHS pACTIPEICTICHUN.
CaépTka.
OproroHanbHbIe CUTHAJIBI B 0000IIEHHBIE psiibl Dyphe.
[TpeoOpa3oBanue Oypre U CHEKTP CUTHAJIA.
Teopema KorenbHuKOBa.
YacToTHO-BpEMEHHAs JTOKAJIN3ALIHS.
Huckpetrnoe npeoOpazoBanue Dypebe.
PexkoHCTpyKIMs JUCKPETHO 3aJaHHBIX CUTHAJIOB.
. Z-nipeoOpa3oBaHuUE.
. beicTpoe npeoOpazoBanue Oypre.
. Knnaccudukanus punbtpos. [Tonocossie GUIBTPHI.
. @unbTp “cKoJB3sIICE cpeaHee”.
. Sinc-punbTpsI.
15. KonctpyupoBaHue (GUIBTPOB C TOMOIIBIO HHTETPATIBHBIX IPe0Opa3oBaHuil.
16. PexypcuBHBIE QHIIBTPHI.

CoNoA~WNE
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17. ®unbTpel YebbieBa, barrepsopra u anmunTudeckuii GuibTp.

18. Dmmnrrueckuit uabTp U GribTp beccens.

19. Ipunnun HeonpenenenHoctH ['eizendepra. YacTOTHO-BpeMEHHAs JTOKATU3ALINS.
20. OxonHoe npeodpazoBanre Oypbe. OCHOBHBIE CBOWCTBA.

21. HenpepoiBHOE BeiiBieT-nipeodpazoBanue. OnpeneneHne 1 OCHOBHBIE CBOMCTBA.
22. ®opmymna [lnanmepens s BeUBIeT-IpeoOpa3oBaHuMs.

23. Obpaienue BerBIeT-mpeoOpa3oBaHusl.

24. TTpwioxeHus: BEUBJIETOB: (PUIIBTPAILIUS CUTHAJIOB.

25. IIpunoxeHus BEHBIETOB: YaCTOTHO-BPEMEHHOM aHAIN3 CUTHAJIOB

26. CriakxuBaroye 4acTOTHbIE (DUIBTPHI

27. YacToTHbIE (QUIBTPHI MOBBIIIEHHON PE3KOCTH.

28. IlonaBiieHrEe MEPUOANMIECKOTO IITyMa.

OueHoYHbIE CpEACTBAa Ul WHBAJIUIOB M JIMI C OrPAaHWYCHHBIMH BO3MOXKHOCTSAMH
3JI0pOBbsI BEIOUPAIOTCS C YYETOM UX WHAUBUIYATBHBIX TICUXO()U3MYECKIX 0COOCHHOCTEM.

— IpU HEOOXOIMMOCTH WHBAIMAAM M JIMIAM C OIPAaHWYEHHBIMH BO3MOXKHOCTSIMH
3JI0POBbsI IIPEIOCTABIISIETCS TOTIOHUTEIIEHOE BPeMsI JUIsi IOJTOTOBKM OTBETA HA IK3aMEHE;

— TP MIPOBEJICHUHU POy Pbl OLICHUBAHUS PE3yJIbTaTOB 00y4YEHHsS HMHBAINUIOB U JIHII C
OTPaHUYECHHBIMU BO3MOXHOCTSIMH 3/I0POBBS MPEAYCMATPUBAETCSI UCIIOIb30BAHUE TEXHUYECKUX
Cpe/ICTB, HEOOXOIMMBIX UM B CBSI3U C UX MHIUBHIYIEHBIMH OCOOCHHOCTSIMH;

— IIpY HEOOXOAUMOCTH JJIs1 00YUAIOIIUXCS ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMU 37I0POBbS
¥ WHBIWAOB TMPOIEIypa OLEHHBAHUS pE3YyJIbTaTOB OOYYEHHsS 110 IUCHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Mpouenypa oneHnBaHMUS PE3yIbTaTOB OOYYECHHUS WHBAJIUIOB U JIUIl C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMH 3JI0OPOBbSI 10 JHCHUUIUIMHE (MOJIYJIIO) TpeIyCMaTpUBaeT IPeI0CTaBICHUE
uHpopManuu B (opMmax, aJTANTHPOBAHHBIX K OTPAHMYCHHSIM WX 3J0POBBS U BOCIPHSITHS
UHpOpMaLIUU:

J171st U1 ¢ HApyIIEHUSIMH 3PSHHS

— B I1€4aTHOW (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

JUist U1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOU (opme,

— B (popMe PIIEKTPOHHOT O TIOKYMEHTA.

J1i1st U1 ¢ HApyIIEHUSIME OTIOPHO-/IBUTATEIILHOTO amrapara:

— B I1e4aTHOM (opme,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepeyeHb MOXET OBbIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
0o0ydJaromuxcs.

5. IlepeyeHb OCHOBHOW W JOMOJHHUTEJLHOW y4eOHOH JHMTepaTypbl, HEOOXOAUMOI
JJIs1 OCBOEHMS IMCUMILIUHBI (MOIYJIs).

5.1 OcHoBHas1 IUTEpPaTypa:

1. 1. PytkoBckas [I. HelipoHHBIE CETH, T€HETHUYECKHE aNTOPUTMBI U HEUYETKHE CHCTEMBI
[DnexTponnsrit pecype] / . PyrkoBckas, M. [Mununbsckuii, JI. PyTkoBckuid. ; [lep. ¢ mombckoro
N.J. Pynunckoro. - 2-e u3a., crepeotun. - M. : I'opsiuas nunus - Tenexom, 2012. - 384 c. -
ISBN 978-5-9912-0320-3 -: http://www.studentlibrary.ru/book/ISBN9785991203203.html

2. Tanymkun A.W., HeiipoHHBIE CeTH: OCHOBBI TE€OpHH [DJIEKTPOHHBIA pecypc] /
lanymkuna A.U. - M. : Topsiuas nuaus - Tenexom, 2012. - 496 c. - ISBN 978-5-9912-0082-0 -
http://www.studentlibrary.ru/book/ISBN9785991200820.html

Jly1s ocBOEHUS TUCHUIUIMHBI MHBAIUJAMU U JIUI[AMH C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH
3I0POBbS MMEIOTCSI HM3JaHHSI B AJIEKTPOHHOM BHJIE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMAax
«Jlanby.



http://www.studentlibrary.ru/book/ISBN9785991203203.html
http://www.studentlibrary.ru/book/ISBN9785991200820.html

5.2 lonosiHMTE/ILHAS JIATEPaTypa:

1. 1. IIpumeHeHNE UCKYCCTBEHHBIX HEHPOHHBIX CETEN U CUCTEMBI OCTATOYHBIX KJIACCOB B
kpunirorpaduu [DnekTpoHHbIN pecypc] : MoHorpadus / H.U. UepBsakoB [u mp.]. - DAEKTpOH.
naH. - Mocksa : @usmariut, 2012. - 280 c. - Pexum nocryna: https://e.lanbook.com/book/5300

5.3. llepuoauyeckue U3IaHNUs:
1. XKypnan "BerauciurenpHas MeXaHuKa CIUTOMIHBIX cpen’ http://www2.icmm.ru/journal/

6. Ilepeyenp pecypcoB  HH(POPMANUOHHO-TEJEKOMMYHHUKAIMOHHON  ceTH
«HTepHET», HEOOXOAUMBIX /IJIsl OCBOCHHUS TUCIHUILINHBI (MOTYJIsI).

1. OOpa3zoBaTelbHBII MaTeMaTH4eckuii caiit Exponenta. — URL: www.old.exponenta.ru

2. Mup MaTeMaTU4YeCKUX  YpPaBHEHUH. VY4ebH0-00pazoBaTenbHAs ¢dusuko-
MareMaTtnueckas OuOnmoTeka. DnekTpoHHas OuOnmoreka coaepkut DjVu- um PDF-daiins
y4eOHMKOB, Y4YeOHBIX TMOCOOMH, COOPHHMKOB 3ajad W YINPaKHEHWH, KOHCIIEKTOB JICKIUH,
MoOHOrpaduii, CIpPaBOYHMKOB M JUCCEpTalMii MO MaTeMaTHKe, MexaHuke u ¢usuke. Bce
MaTepHalbl MPUCIAHBl aBTOPAMHU W YUTATEISIMA WU B3STH U3 MHTEpHETa (M3 WWW apXHBOB
OTKpbITOro goctyna). OcHoBHOW (oHA OMOIMOTEKH COCTABJISIOT KHUTH, W3/1aBaBIINECs
TpuanaTh u Oonee et Hazaa. — URL: http://eqworld.ipmnet.ru/ru/library.htm

3. Undopmanvonnsle  marepuansl  LleHTpa ~ KOMIBIOTEPHOTO  MOJEITUPOBAHUS
Hwxeropoackoro yausepcutera. — URL: http://www.software.unn.ac.ru/ccam

4. ®enepanbubiii  moptann  "Poccuiickoe oOpaszoBanme". Karamor 00pa3oBaTebHBIX
pecypcoB. — URL:
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&Il_op=viewlink&
cid=1314

7. Meroauyeckue yKa3aHusl JJsl 0O0y4alOIIMXCA 10 OCBOCHHIO JMCHUILIMHBI
(Mony.Jist).

B kypce ucnonb3yroTes ciaenyromue MeToIbl U GOopMBbI pabOTHI:

— Jeknuu (4 yaca B HEJIENI0);

— nabopaTOpHbBIE 3aHATUS B KOMIIBIOTEPHOM Kjacce (4 yaca B HEJENIO0, BBIMOJIHAIOTCS
3aJJaHUs Ha KOMITbIOTEepax U 00CYKJAI0TCS OCHOBHBIE BOIIPOCHI JOMAILIHUX 3a/IaHUM ).

B ocBoeHnn nucHUIUIMHBI MHBAIMAAMM U JIMLAMHU C OTPAHUYEHHBIMU BO3MOYKHOCTSMH
37I0pOBBsI OOJIBIIIOE 3HAYCHHE HMEET WHIWBHIyalbHas ydeOHas paboTa (KOHCYJbTAIlMH) —
JIOTIOJTHUTEIBHOE pa3bsiCHEHNE Y4eOHOr0 MaTepHara.

WnnuBuayanbHble KOHCYJbTAlMM 1O TPEAMETY SBISIOTCS BaXXHBIM  (DaKTOpOM,
CHOCOOCTBYIOLIMM MHAWBUIAYAIN3ALUU OOYUYEHUS U YCTAHOBJICHUIO BOCITUTATEIBHOTO KOHTAKTa
MeXIy IMpernojaBaTeieM U OO0y4arolmMMCs HMHBJIWIOM WJIM JUIOM C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMH 3710POBbSI.

8. llepeyenpr MHGPOPMANMOHHBIX TEXHOJIOTHI, HCNOJIb3YEeMBbIX NPH OCYLIECTBICHHH
00pa30BaTeJbLHOI0 NPOLECcca Mo AUCHUIINHE (MOYJII0).

8.1 llepeyeHb MH(POPMALMOHHBIX TEXHOJIOTHIA.

— KommnbroTepHoe TecTHpOBaHUE IO UTOTaM U3yY€HHUs Pa3AesioB IUCHUIUIHHBIL.

— IIpoBepka AOMaIIHUX 3aJaHUN.

— Hcnonp3oBaHue 37€KTPOHHBIX PE3EHTALUN IPU TPOBEICHUH MPAKTUYECKUX 3aHATHH.

8.2 IlepeuyeHb HEOOXOAUMOT0 MPOrPAMMHOI0 00eCIeYeHUs.
1. Onepaumonnas cucrema MS Windows.
2. Matlab.

8.3 IlepeueHb HH(POPMATMOHHBIX CMIPABOYHBIX CHCTEM:


http://www2.icmm.ru/journal/
http://www.old.exponenta.ru/
http://eqworld.ipmnet.ru/ru/library.htm
http://www.software.unn.ac.ru/ccam
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=viewlink&cid=1314
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=viewlink&cid=1314

1. Dnexrponnas oubnuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/
2. MudopmannoHHO-aHAIUTHYECKAE MaTEPUANbI 10 MapalIeIbHbBIM BBIUUCICHUSIM, —
URL: (http://www.parallel.ru)

9. MarepnanbHo-TexHH4Yeckasi 0a3a, HeoOXxoamMasi UIA  OCYHIECTBJICHUS
00pa30BaTeJILHOIO Mpolecca Mo AMCUUIINHE (MOAYJII0).

MarepuanbHO-TeXHUYECKOE 00ecTieueHUE JUCIUTITUHBI

No Bun pa6or
(MOyJIsl) U OCHAIIIGHHOCTD
1. JlexnmoHHEbIe 3aHATHSI JIekunoHHasg ayIuTOpHs, OCHAIECHHAs MPE3CHTAlUOHHOMN
TEXHUKOH (TPOEKTOp, 9SKpaH, KOMIBIOTEP/HOYTOYK) H
COOTBETCTBYIOIIUM IporpaMmHubIM obecrieuenueM (Microsoft
Office PowerPoint, Matlab, Python).
2. JlaGopatopHbie JlaGopaTtopus, yKOMIUIEKTOBaHHAas  CHEHUATU3UPOBAHHON
3aHATUS Me0enbl0 M TEXHHYECKUMHU CpPEACTBAMU OOy4YeHUs W
COOTBETCTBYIOLIMM TporpaMMHbIM oOecrnieueHuem (Matlab,
Python).
3. CamocrosiTenpHas Kabuner mis caMocTosTenbHOH pabOTHI, OCHAIIEHHBIN
pabora KOMITBIOTEPHON TEXHHKOW C BO3MOYKHOCTBIO MOJKIIOYCHHS K

cetu «/HTEpHET», IPOrpaMMONl S3KPAaHHOTO YBEJIWYEHUS U
00ECIEeYeHHBIH JOCTYIIOM B 3JEKTPOHHYIO HH(pOPMaIMOHHO-
00pa3oBaTeNbHYIO CPEly YHUBEPCUTETA.



http://www.elibrary.ru)/
http://www.parallel.ru/

