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1 Iesn u 3a5a4u U3yYeHHUS TUCHHUILINHBI (MOLY ).

1.1 Iles1b 0OCBOEHMSI AN CUMILJIMHBI.

Henp wm3ydenus aucuuIuIMHbL «VICKyCCTBEHHBIE HEMPOHHBIE CETH» 3aKJIIOYACTCS B
OCBOCHHMHU KITIOUEBBIX MOHITUH U METOJIOB 0OpabOTKM M aHaiM3a HU(POBBIX CUTHAJIOB, a TAKXKe
UX IPUMEHEHHS B YACTOTHO-BPEMEHHOM aHAJIM3€ HECTAIIMOHAPHBIX CUTHAIOB M JJIs1 00paboTKH
U(POBBIX TAaHHBIX U H300paKeHUH.

1.2 3apauu AMCHUNIMHBI.

W3yueHre BO3MOMKHOCTEH OCHOBHBIX METOJIOB M aITOPUTMOB LU(PPOBOH 00pabOTKH
CUTHAJIOB, a TaKXX€ METOJ0B 00paOOTKH MPOCTPAHCTBEHHBIX JAHHBIX.

1.3 MecTo AucHMIIMHBI (MOYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOIi MporpaMmbl.

Jucnunnuza «IHCTpYMEHTBI Hay4HBIX BBIUMCIECHUN» OTHOCHUTCA K BapUAaTUBHOM 4acTH
MaT€MAaTHYEeCKOT0 M €CTECTBEHHOHAyYHOTO LHKJIA JUCHUILNIMH W HMEET JIOTUYECKYKD U
COJIEPKATENBHO — METOJUUYECKYI0 B3aUMOCBA3b C JUCLUIUIMHAMH OCHOBHOM 00pa30BaTEIbHON
IIPOTPaMMBL.

Marepuan Kypca NpeIHa3HA4eH Ul HCIOIb30BAaHMUS B JUCLUILIMHAX, CBA3aHHBIX C
aHAJIM30M JJaHHBIX, B TOM YHCJIE JJIs1 PELEeHUs 3a7a4 MEXaHUKH U MaTeMaTUYeCKO (PU3UKH.

1.4 IlepeyeHb IIAHMPYEMbIX pPe3y/JbTATOB 00y4YeHHs MO JAMCUHMILIMHE (MOIYJII0),

COOTHECEHHBIX C IVIAHNPYEeMbIMH Pe3y/JbTATAMM OCBOEHHUSI 00pa30BaTe/bLHOMH MPOrpaMMbl.

WN3yuenne nanHOW yuyeOHOW JUCIUIUIMHBI HampaBlieHO Ha (OPMHUPOBAHHE Y
oOyuaronuxcs caeayonX KOMIeTeHIHI:

KO}I 1 HAUMCHOBAaHUE UH/IUKATOpa
JOCTHXKCHUA KOMIICTCHIIUH

OIIK-1 — CnocodeH HaxoauTh, ¢(opmyJupoBa
(pyHIaMEeHTAJIbHOM MAaTEMATHKH U MEXAHUKH C I1C

HNOIIK-1.1. Bnaneer 3Haer an
CIIOCOOHOCTEIO CO34aBaTh M MUCCIIEI0BATE CETEM.
HOBEBIE MaTeMaTH4YeCKue MOJIEN Vmeer k
SBJICHUN pEaJIbHOTO MMpa, Cpea, Tel U Biageer
KOHCTPYKLIMH OOJIB LI

IIK-1 — Cnocoben ¢popMyJIHpPOBATH U PeLIAThH
NMPUKJIATHONH MaTeMATHKHU ¢ MOMOIIBIO HEHPOHHBI
3Haer a
HIIK-1.1 — YMeeT HCIOIL30BATh P
YmMeer
MaTeMaTH4YeCKHEe MOJACTH U TPUMEHSATH sanat
YHCJICHHBIE METONBl PELIeHHs 3ajJad B Aat.
Bnaneer
€CTEeCTBEHHBIX HayKaxX
TEXHOJIO

2. CTpyKTYypa M cojiep:kaHue TUCHUILIMHBIL.
2.1 Pacnpenesienue TPyI0éMKOCTH TUCIUNIMHBI 110 BHIaM PadoT.

OOmrass  Tpydo€MKOCTh AMCHUIUTHHBI  cocTaBiuseT 4 3ad.en. (144 gacoB), wux
paciupeaciICHuC 1o Buaam pa60T MMpCaACTaBJICHO B Ta6nnue
Bunsr padot Bcero ®Dopma o0ydeHHs
JacoB OYHO- 3a04Hast
ouHas
3a09Has
8 _ _ _

ceMecTp ceMecTp ceMecTp Kypc

(dacer) (dacer) (dacer) (dacer)
KonTakTHas padoTa, B TOM YHcJIe: 59,3 59,3
AyIuUTOpHBIE 3aHATHSA (BCEr0): 48 48
3aHATHS JICKIIMOHHOI'O THIIA 16 16
71a00paTOpHBIE 3aHATUS 32 32
HNuas koHTaKkTHasi padora: 11,2 11,2
KonTpons camocTosiTeIbHON paboThI 11 11




(KCP)

[Mpomexxyrounas arrecranus (IKP)

0,2

0,2

CamocrosiTeibHas pa6oTa, B TOM
4yHucJIe:

48

57,8

Konumponvuas paboma

Camocmosmenvhoe usyueHue pazoenos,
CamMono02omosKka (npopabomka u
nOGMoOpeHUe NeKYUOHHO20 Mamepuana u
mamepuana — y4eOHUKo8 U YUeOHbIX
nocoouil, NO020MOBKA K 1abOPAMOPHLIM U

NPAKMUYECKUM 3aHAMUAM, KOLIOKGUYMAM
um. a.)

22

22

ITonroroBka K TeKyIeMy KOHTPOJIIO - -

KonTtpoan: - -

HOZ[FOTOBKa K 9K3aMCHY

Oomasn gac. 108 108
TPY10eMKOCTh B TOM YHCJIe

KOHTAKTHAsA 59,3 59,3
padora

3a4. e[ 4 4

2.2 CTpyKTYypa U CHUTIMHBI:

Pacrnipenenenue Bu10B yueOHOM pabOThI 1 UX TPYAOEMKOCTH MO pa3jieiaM JTUCIUIUINHEI.
Paznenbr quctuminebl, u3ydaembie B8 ceMmecTpe (ouras gopma)

KonugectBo yacoB
Bueaynur
No HanmenoBanue pa3nenos (Tem) AymuTopha opHas
Bcero pabora
pabora
Jl I13 JIP CPC
1 HckyccrBenHble HellpoHHbIE ceTh. [locTpoeHus ceTeil pa3inaHoi 2 4 6 8
' APXHUTEKTYPHIL.
2 lgg;:z;nm U aITOPUTMBI O0YYEHHSI MCKYCCTBEHHBIX HEHPOHHBIX o8 4 8 10
3. PaauanbHbie 6a3ucHble ceTH U camoopranu3ytomuxcs LVQ-cetn. | 30 6 8 15
4. PexyppeHTHbIE HEHPOHHbBIE CETH. 238 | 2 8 15
UTOI O no pazdenam oucyuniumol 101,8| 16 32 48
Kontpomus camoctostensHoit pabotsl (KCP) 35,7
[Tpomexxyrounas arrecranus (UKP) 0,3
IToaroroBka K TEKyIIeMy KOHTPOIIO —
OO6m1ast TpyIOEMKOCTb IO AUCITHILIHHE 144
[Mpumeuanue: JI — nekiuu, 113 — npaktuueckue 3ausatust / cemunapsl, JIP — gabopatopHbie
3aHATHA, CPC — camocTosgTensHas pa60Ta CTYACHTA
2.3 Conep:xaHue pa3aesioB AU CHUILIMHBI
2.3.1 3ausaTusd JeKImHOHHOr0 THIIA.
®opma
HaumenoBanue
No Coneprxanue paszena TEKYIIETro
paszaena
KOHTPOJIA
1 2 3 4
1. [HckyccTBEeHHBIE Henp v 3amaun MTUCIUTLTHHEL, €€ POJTb M MECTO B O0MIeH PI3

HEHPOHHBIE CETH.
ITocTpoenus cereit

Pa3IUUHON apXuTeKTypbL. |BOCHPHATHA. LIeHTpanbHas HepBHAs CHCTEMA.

Mogenu uCKyCCTBEHHOT O HEHpOHa.
@DyHKIMY aKTHBALIH.

Bunp! pyHKINYN akTHBAIMH (CHTMOUIATBHAS,

CUCTEMC IMOAT OTOBKHU CIICIHUAJINCTA. OpraHI/I3aHI/IH IIaMsTH B
KOpPE YCIOBCYCCKOro Mo3ra. MOHGJ'H/I BU3YAJIbBHOT'O




TUIepOoIMIecKast, IoporoBast) HEMPOHHBIX CETEH C ITOMOITHI0
HarmpasJieHHBIX rpadoB. O0ydenue ¢ yuurenem. O0ydenue ¢
noakperyieaneM. O0ydenue 6e3 yaurens.

Crnenudukanus QyHKIHY aKTUBALNHA C YIETOM BXOIHBIX
JIAHHBIX.

00yueHus
HCKYCCTBEHHBIX
HEHpPOHHBIX CeTel.

MGTOJ_'[BI 1 aJITOPUTMBI

HckyccTBeHHBIE HEPOHHBIE CETH. APXUTEKTypa
MCKYCCTBEHHBIX HEWPOHHBIX ceTell. Habop cpencts st
CO3IaHUsI, THULIUAM3a1nH, 00ydeHus, MOICINPOBAHUS 1
Bu3yanu3anuu ceTd. CeTu mpsiMoro pacrpoCTpaHeHHUsI.
PexyppentHsie ceti. O0yueHne HelpoHHBIX ceTell. O0yueHue,
OCHOBaHHOE Ha KOppeKIuH omubok. O0ydeHne Ha OCHOBE
namsati. O0ydenne Xe60a. MaremaTuueckue MOJIEIH
npeIoKeHHoro Xe60oM MexaHu3Ma MoAu(UKaIH
CHHAINTHYECKOM cBsi3u. KoHKypeHTHOE 00yucHre. O0yueHue
BonpiMana.

PI'3

CCTU U

LVQ-cetn.

PaZ[I/IaJ'II)HHe 0a3ucHbIE

CaMOOPTaHU3YIOUINXCA

PagnanpHble Oa3ucHBIE ceTH 00IIEro BUaa. ApXUTEKTYpHI
panuanbHbIX 0a3MCHBIX HEHPOHHBIX CETeH 00IIero Buaa u
crienaibHble (QYHKIUH TS MX CO3JJaHUs M aBTOMAaTHUECKOM
HACTPOMKHU BECOB M CMEIICHU.

Teopema Kosepa o pa3aennmoctu MHOXeCTB. Pa3aensromas
CIOCOOHOCTh MOBEPXHOCTH. 3a7a4ya uHTepnosiuu. Teopus
perynsipusanun. Panuanshelie 6azucHbie cetn Tuna PNN.
Pemienre 3a1a4u KiacCU(pHUKAIMU HA OCHOBE MOJCUETA
BEPOSITHOCTH

MPHUHAATICKHOCTH BEKTOPOB K pacCMaTpHBaeMbIM KjlaccaMm.
[Tporuo3upoBaHusi BpEMEHHBIX PAIOB, KiIacchuKkarms 1
cucremsl yrpasienus. Camoopranusyromuxcs LVQ-cern.
ApPXUTEKTYpBI CAMOOPTaHU3YIOIIHNXCS HEHPOHHBIX ceTeil ThIa
LVQ u cienpanbHble GYHKIUH IJIS1 KX CO3/IaHUSI, HACTPOHKHU
BECOB U 00ydeHus. BapuaHTsl caMOOpraHu3yronmxcs Kapr.
AnantuBHBIE TeH30pHBIE Beca. CaMOOpraHU3yIOMHECcs KapThl
JUTS CHIMBOJIBHBIX CTPOK. CaMOOpTraHU3YIOIHECS

peanuzyoIie
CaMOOPraHU3YIOIIHeECs KapThL

PI'3

Pexyppenrtnbie
HEHUPOHHBIE CETH.

PexyppentHsbie HeliporHbIe ceTn DnMana. [loctpoenus cereit
yIIpaBJIeHUS IBIKYIIUMECS o0bekTaMH. [locTpoeHus cucrem
TEXHUYIECKOTO 3PEHHS U PELICHUS JPYIUX JUHAMHIECKUX
3amadva. [loctpoenue HelpoHHOM cetn kiaacca RAAM.
Hcnonb3oBaHue ceTH s CKATHS U IU(DPOBaHUS
HH(POPMAIIHH.

PI'3

2.3.2 3aHATHS CEMHMHAPCKOI0 THIIA.
3aHATHS CEMUHAPCKOTO TUIIA HE MPEIYCMOTPEHBI.

2.3.3 JIaGopaTopHble 3aHATHSL.

Hanmenosanue
pazzaena

Temaruka MpakKTUYECKUX 3aHATHH
(ceMHHApOB)

dopma TeKy1ero
KOHTPOJISI

2

3

4

HckyccTBeHHBIE
HEHUpPOHHBIE CETH.
ITocTpoenus cereit
pazIuyHON
APXUTEKTYPHI.

Lenp v 3agaun TUCIUTLTAHEL, €€ PO M MECTO B 00MIei
CHCTEeMe MOArOTOBKY crienuanucra. OpraHu3anus HaMsTH B
KOpE YeI0BEUeCKOro Mo3ra. Mojienu BU3yalibHOro
BocripusTys. [leHTpasibHas HEpBHAS CHCTEMA.

Monenu uCKyCCTBEHHOI O HEHPOHa.

DYHKIMY aKTUBAIUH.

Bunp! pyHKIINM aKTHBAUH (CUTMOWAATIBHAS,
rurepOoIIecKas, MOPoroBas) HEHPOHHBIX CETEH ¢ ITOMOIIIBI0
HarnpaslieHHBIX rpadoB. O0ydenue ¢ yaurenem. OOydenue ¢
noakperieaneM. O0ydenue 6e3 yanurens.

Criermnukanys GyHKITNHA aKTHBALWH C YIETOM BXOTHBIX
JTAHHBIX.

IPOBEpPKa
JIOMAILIHEro
MPAKTHYECKOTO
3aJaHus

Mer OJIbl X AJITOPUTMBI

HckyccTBeHHBIE HEHPOHHBIE CETH. APXUTEKTYpa

MpOBEpKa




00yueHuns HCKYCCTBEHHBIX HEHPOHHBIX ceTeil. Habop cpencts mis JIOMAIIHETO
HCKYCCTBEHHBIX CO3/IaHUsI, HTHULUATN3anH, 00ydeHNs], MOCIINPOBAHUS 1 IPaKTHYECKOro
HElMPOHHBIX ceTeil. BH3yanu3anuu cetd. CeTr IpsIMOro pacupoCTpaHEHHS. 3aaHus
PexyppenrHsie cetn. O0yueHre HEHPOHHBIX CETEH.
OOy4eHue, OCHOBaHHOE Ha KOppeKnuH ommnook. O0ydeHne Ha
ocHoBe mamsaTH. O0yueHne Xe00a. MaTeMaTHUECKHE MOJICITH
npeIoKeHHoro Xe60oM MexaHu3Ma MoAn(UKAIH
CHHAMNTHYECKOM cBsi3u. KoHKypeHTHOE 00yucHre. O0yueHue
Bonpimana.

3. |PamuancHeie OasucHble |PamuanbHbie 0a3MCHBIC CETH OOIETO BUIA. APXUTEKTYPHI MPOBEpKa

CeTU U pasuanbHBIX 0a3UCHBIX HEWPOHHBIX ceTeil 00IIero Buaa u JTOMAIITHErO
CaMOOPraHK3YIOIIMXCs  |CIIELHATIbHbIE ¢$yHKIMN IS HX CO37aHMUA 1 aBTOMAaTHYECKOI IIPAaKTHYECKOro
LVQ-cetn. HAaCTPOIKHU BECOB M CMEILEHUH.

Teopema Kosepa o pazaenumoctu MHOXKeCTB. Paznensiomas
CIOCOOHOCTh MOBEPXHOCTH. 3a7a4ya uHTepnosiuu. Teopus
perymsipuzanuy. Paguansaelie 6azucHsie cetn Tuna PNN.
Pemennve 3aayu kiaccuuKkauy Ha OCHOBE TOJICUETA
BEPOSITHOCTH

MPHUHAATIEKHOCTH BEKTOPOB K pacCCMaTPUBAaEMBbIM KJ1accaM.
[Tporuo3upoBaHusi BpEMEHHBIX PAIOB, KiIacchuKaims 1
cucremsl yrpasienus. Camoopranusyromuxcs LVQ-cern.
ApPXUTEKTYpBI CAMOOPTaHU3YIOIINXCSl HEHPOHHBIX ceTeil Tumna
LVQ u ciennanbHble QyHKIUM I UX CO3JaHUsI, HACTPOHKHU
BECOB U 00yueHHs. BapuaHThl caMOOpraHU3yIOIUXCS KapT.
AnantuBHBIE TeH30pHbIE Beca. CaMOOpPTaHU3YIOIIHeCs KapThl
JUIS CHIMBOJIBHBIX CTPOK. CaMOOpraHn3YIOIHeCs
peansyromue

CaMOOpTaHU3YIoLTHecs KapThl.

3aJaHuA

4. |PexyppeHTHBEIC Pexyppentnbie neliponnble cetn DnMana. [loctpoenus cetel | mpoBepka
HCﬁpOHHLIC CETH. ypaBJICHUA ABUKYITUMHUCSA 00BbEKTaMH. HOCTpOGHI/IH CHUCTEM JIOMAIIHETO
TEXHUYIECKOTO 3PEHHS U PELICHUS JPYrUX JUHAMHYIECKUX IIPAKTHIECKOTO
3amayva. Iloctpoenue HelpoHHOM cetn kiaacca RAAM.
Hcnonp3oBaHue ceTy AU CKATHA U IH(pOBaHUA
HH(pOpMAIIHH.

3aIaHus

2.3.3 IlpumepHasi TeMaTHKAa KYPCOBBIX PadoT (MPOEKTOB)
KypcoBsie paboTsl He IPEAYCMOTPEHBI YYCOHBIM IITAHOM.

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 00eceyeH sl AJIsl CaMOCTOATEIbHON padoThl
00y4aromuXCcs Mo JUCHUILIHHE (MOTYJII0)

Ne Bux CPC

[lepedyenp yaeOHO-METOIMIECKOTO O0ECTIEUeHNUS JUCIUTUTHHBI TI0
BEITIOTHEHHUIO CaMOCTOSTENIEHONW PabOoTHI

1 [IpopaboTka u MoOBTOpEHHE

JIEKLIMOHHOTO MaTepuaja u

MaTteprana y9eOHUKOB U
y9eOHBIX TTOCOOH

Onnatin-nexyuu Kypca « Hucienuvie Memoosl peuieHus: ypasHeHuil 8 YaCmHbIxX
npou3z800nbix». — Mockogckuul usuxo-mexnudeckuti uncmumym. — URL:
https://intuit.ru/studies/courses/1181/374/lecture/8795

2 |TloaroroBka k 1a0OPaTOPHBIM
3aHATHSM

Memoouueckue  yKazaHus NO  6LINOIHEHUIO  1AOOPAMOpHbIX  pabom,
(ymeepacoernnvle Ha 3dacedanuu Kageopvl meopuu @yHKYuu Qaxkyiemema

mamemamuxu u komnvtomepruvix Hayk @I'BOY BO «Kyo6l'Y», npomoxon Ne7
om 18.04.2019 ..

3 | IloaroroBka K KOJUIOKBUYMY

Memoouueckue  yKazanus NO  6LINOIHEHUIO  1aOOpPamopHuIx  pabom,
\ymeepacoernnvle Ha 3acedanuu Cosema SKOHOMUYECKO20 (hakyibmema
DI'EOY BO «KyoI'V», npomokon Ne§8 om 29.06.2017 e. Pescum docmyna:
https://www.kubsu. ru/ru/econ/metodicheskie-ukazaniya

4 Beimonaenne pacueTHo-
rpaduyIecKuX 3aaHui 1
KOHTPOJIHBIX padoT

Memoouueckue yKas3anus no GblNOJHEHUIO PACYeMHO-2PAPUUecKUx 3a0anut,
lymeepoicoennvle Ha 3acedanuu Cogema 3KOHOMULECKO20 PaKynbmema
DI'EOY BO «KyoI'V», npomoxon Ne8 om 29.06.2017 2. Pesicum 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

Y4eOHO-MeTOIMYEeCKUE MaTephalibl JUIsl CaAMOCTOSITENIbHONH pPabOThl OOYdYaroOmMXCsl M3
YHUCJia MHBAJIUAOB U JIMI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbs (OB3) mpenocTtaBiusitorcst
B (hopMmax, alalTUPOBAHHBIX K OTPAHMUYCHHUSM UX 37I0POBbS U BOCHPUATHS HH(OPMAIIHH:

JUig i1 ¢ HapyLLIEHUsIMU 3pEHUSL:

— B II€YaTHOU (hopMe yBETHUEHHBIM MIPUPTOM,

— B (popMe 2IEKTPOHHOTO JIOKYMEHTA,

— B opme aynuodaiina,

— B Ie4aTHOH opme Ha s3bIKe bpaiis.

JInst AL ¢ HapyleHUs MM CllyXa:

— B TeyaTHOU opme,

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

Jlig i1 ¢ HapyIIeHUsIMUA ONIOPHO-JIBUTATEIBHOTO amnmnapara:

— B Ie4aTHou hopme,

— B (hopMe IEKTPOHHOTO JIOKYMEHTa,

— B ¢popMe ayauoaiina.

JlaHHBIN TIEpeYeHb MOKET ObITh KOHKPETHU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIE€HTa
00yJaroImxcsl.

3. O0pa3oBaTejibHbIE TEXHOJOTHMH, NMPHUMeHsieMble NMPH OCBOEHHM THCIHHUILIMHBI
(Momy.Jist)

B xoxe w3ydeHMs AUCUUIUIMHBI TPEAYCMOTPEHO HCIOJb30BAHHE  CIETYIONIUX
00pa3oBaTeNIbHBIX TEXHOJOTHI: JEKIHH, NPAKTUYECKHE 3aHATHS, MOJrOTOBKAa MHCbMEHHBIX
AHATMTUYECKUX padoT, caMOoCTOsITeIbHAs paboTa CTYICHTOB.

KoMreTeHTHOCTHBIM MOAXOA B paMKax MpenojaBaHus IUCHUIUIMHBI pealu3yercss B
WCIOJIb30BAHUN HWHTEPAKTUBHBIX TEXHOJOTMH M AKTUBHBIX METOJOB (TPOEKTHBIX METOIMK,
pazbopa KOHKPETHBIX CUTYallUii) B COUYETAHNUHU C BHEAYIUTOPHOU pabOTOM.

NudopmanrionHple  TEXHOJIOTHH, TMPUMEHSAEMbIE TMpPH  HU3YYEHUHU  JUCHMIUIUHBI:
UCIOJIb30BaHME  HMH(POPMALIMOHHBIX  PECYpCOB,  JIOCTYNHBIX B  HH(POPMAIMOHHO-
TEJIEeKOMMYHUKALIMOHHOW ceTH MIHTepHeT.

AnantuBHble 00pa30BaTENbHBIE TEXHOJIOTUH, TPUMEHSIEMbIE TIPU U3YYEHUU TUCIUTUINHBI
— JUIsl JIMIl C OrPaHUYEHHBIMU BO3MOXKHOCTSIMHU 3J0POBbSl IMPEAYCMOTPEHA OpTraHU3aALUs
KOHCYJIbTAIMH C UCIIOJIb30BAHUEM AIIEKTPOHHOM MOYTHI.

4. OueHOYHBIE CPeICTBA /IS TeKYIero KOHTPOJISl yCIeBaeMOCTH M MPOMEKYTOUYHOM
ATTeCTALUN

OneHouHble CpeACTBA IpeJHa3HaueHbl JUIsl KOHTPOJIS M OLIEHKUM 00pa3oBaTelbHBIX
IOCTHKEHUH  oOydJarommxcs, OCBOMBIIMX  TNpOrpaMMy  Y4eOHOH  IUCHUILUINHBI
«Mamemamuueckue 0CHO8bI MEMOOA KOHEUHBIX DNEMEHNOBY.

O1eHOYHBIE Cpe/ICTBA BKJIIOYAET KOHTPOJbHbIE MaTepUalIbl JJsl MPOBEICHUS TEeKYLIero
KOHTPOJIsE B (QOpME mecmoguix 3a0aHull, pasHOYPOGHEBLIX 3A0AHUl, OMYemos no
UHOUBUOYATILHBIM U PACYEMHO-2PaPUUecKUM 3a0aHusM W TPOMEXKYTOYHOH aTTecTalMH B
¢dbopme BONIPOCOB M 3aJ]laHUH K 3a4eTy.

CTpyKTYypa OLIEHOYHBIX CPEACTB /sl TEKYIIeH M MPOMEeKYTOYHOM aTTecTalluu

Kon v HanmeHoBaHUe HanMenoBaHne O1EHOYHOT O CpeJICTBA
Ne Pe3ynbraTel 00ydeHust
WHIHKATOpa . [TpomexyTounas
wn (B coorBercTBHH C 11. 1.4) Tekymuii KOHTPOIb
(B coorBercTBUH C 11. 1.4) aTTecTanus
HOIIK-1.1. Bnageer | 3Haer Pr3 Bonpoc na
1 CIOCOOHOCTBIO (byHIaMeHTaTbHbIC 3aueme
cO3J1aBaTh U MaTEMAaTUYECKUE 1-5




HCCICa0BaTh HOBBIC

OCHOBBI COBPEMCHHBIX

MaTEMaTUYECKUE METO/IBI aHaJIn3a
MOJCIH SIBICHUMN CHUT'HAJIOB U
peabHOro MHpa, Cpefl, | M300pakeHHH.
T€J1 U KOHCTPYKUIMI
HOIIK-1.1. Bnageer | Ymeer BIOUpaTh, | P13 Bonpoc na
CIOCOOHOCTBIO peanu30BBIBATH u 3aueme
CO3/1aBaTh U MOAUMUIUPOBATH 1-19
HUCCIIEA0BATH HOBBIE MOAXOAIINE  CIIOCOOBI
MaTEMaTUYECKUE peleHus
MOJICIIN SIBJICHUN IIOCTaBJICHHOM
peanbHOro MUpa, Cpell, | NPUKIAJHOW 3aJaud, B
T€JI U KOHCTPYKUMI YaCTHOCTU
HCIIOJIb30BATh
COBPEMEHHbBIE
MaTeMaTU4eCKue
METO/IbI 1J1s1 00pabOTKH
CUTHAJIOB  Pa3iIM4YHOU
TIPUPOJIBL.

HMOIIK-1.1. Bnageer | Bmazxeer HaBbIKamu | PI73 Bonpoc na
CITOCOOHOCTBIO aHanmmsa METOZI0B saueme
CO3/1aBaTh U 00pabOTKH CHUTHAJIOB C 1-19

HUCCIIEA0BATH HOBBIE TOYKHA 3pCHUA
MareMaTU4eCKue aJICKBaTHOCTH ux
MOJIENIN SIBJICHUU MIPUMCHCHHUA K
peanbHOro Mupa, cpes, | PCLICHHIO vKOHKPeTHOﬁ
Te ¥ KOHCTPYKIHUH MIPUKJIAIHON 3aJ[a4uH.
WUIIK-1.2 — YMmeer 3HaeT OCHOBHBIE MeTombl | PI73 Bonpoc na
nepeaaBath pe3ynpTartel | MaTEMATHIECKOro u 3aueme
TPOBEICHHBIX KOMITBIOTEPHOTO 1-19
TEOPETUUECKUX U MOZICIMPOBAHHA JUIA
TPHKIIA THBIX PpereHus 3a1a4
HCCIIeIOBAaHUH B BUJIE MEXaHUKH.
KOHKPETHBIX TPEAMETHBIX
PEKOMEHAAIINA B
TEPMHUHAX MIPEAMETHOU
obactu
UIK-1.1 — Ymeer 3naer ocHoBusble | PI3 Bonpoc na
HCIIONIB30BATh IIPUEMBI 00paboTKu saveme
MaTeMaTHIeCKHe CHTHAJIOB u 1-19
MOJIENY U TIPUMEHSITh M300paKeHHH
YHCIICHHBIE METOIbI
peuieHus 3anay B
€CTEeCTBEHHBIX HayKax
WIIK-1.1 — YMmeer VmMmeer HACIONB30BaTh | PI3 Bonpoc na
HCOOIB30BATH 3HaHUSI COBPEMEHHOIO saueme
MaTeEMaTHYECKUE MaTeMaTHu4CCKOro 1-19
MOJENIN U IPUMEHATH alraparta st pelieHus
YHCJICHHBIE METObI MAaTEMATHYCCKUX u
peuieHud 3agad B IIPUKIATHBIX 3aja4,
€CTECTBEHHBIX HAYKaX CBA3AHHBIX C
00pabOTKOW  CHUTHAJIOB
pa3IuYHON NPUPOABI
UIK-1.1 — YMmeer Brnapeer HaBbIKamu | PI3 Bonpoc na
HUCIIOIB30BaTh MPUMEHEHUS 3HAHUN U3 3aqeme
MaTeMaTUYECKUE COBPEMCHHOI'0 1-19
MaTeMaTH4YECKOro

MOACIN U IPUMCHSATH




YHCIICHHEIE METO/IbI amnmapara,

pelieHus 3auay B HEOOXOIMMBIX IS
€CTECTBEHHBIX HayKaX | 00OpaOOTKM W aHaiu3a
CUTHAJIOB  Pa3iIUYHOU
TIPUPOIBI

4. OueHOYHbIE CPeICTBA /IS TEKYIIEro KOHTPOJIsl yCIIeBaeMOCTH H MPOMesKY TOUHOI
aTTecTalUH.

4.1 ®oHja OLEHOYHBIX CPEACTB /ISl MPOBeIeHUs TEKYLero KOHTPOJIs.

IIpuMepHbIii nepeyeHb 3aJaHH M KOHTPOJILHBIX BOIIPOCOB

1. [IpuBeaure popmyibl mpsMoro U oopaTHoro npeodpazoanust Pypoe.

2. [Tepeunciure ocHOBHBIE CBOICTBA npeoOpazoBanus Dypbe.

3. ChopmynupyiiTe ompenejleHHEe W  OCHOBHBIE CBOWCTBA  (PYHKIIMH-OKHA.
[IpuBenuTe npuMepsl.

4, Kaxosa mupuna okHa y ¢pyukiuu ['abopa?

o. DopMyIHpOBKa U J0KA3aTEIbCTBO TeopeMbl KoTenpHukoBa-1lleHHOHA.

6. BriBenuTe npaBuiia BeranciaeHus npeodpazoBanus Oypbe QyHKIHHM, TOTYYEHHBIX
13 HEKOTO-pOM 3a/laHHOM (DYHKIIUU CIBUTOM W/WUJIH PACTSHKEHHUEM.

1. Chopmynupyiite yciaoBusi, KOTOPbIM JOJKHA YIOBIETBOPATH (PYHKIHS, YTOOBI

CUMTAThCS Ma-TEPUHCKUM  BEHMBJIETOM Ui  HENpPEephIBHOIO  BeHBieT-npeoOpa3oBaHUs?
[IpuBennTe nmpuMepsl.

8. Chopmynupyiite onpenenenrne HenpepbIBHOCTH 110 [ enbaepy.

9. Kak Bnuser Hanmuume TOYeK pasphiBa MEPBOrO pojAa y 3aJaHHON (QYHKIMU Ha
yObIBaHHE €€ BEeHBIIET-TIpeoOpa3oBaHmsI?

10. [IpuBenuTe mpuMepsl, Mo KpaHEe Mepe, IBYX MAaTEpUHCKUX BEWBJIETOB. KakoBbI
WX CBOMCTBA B YaCTOTHO-BPEMEHHOU 001acTH?

11.  Kakoe MMHMMaJbHOE KOJMYECTBO HOPMAJIbHBIX MOJI CYLIECTBYET B TPEXMEPHOM
YIPYroMm cioe?

12. Cdopmynupyiite Oasupyromnuiics Ha mpeoOpazoBaHuu Dyppe aIropuT™M IS

OTpENICIICHUs] BOJIHOBBIX YHCET HOPMAIBHBIX MOJ TI0 OSKCIEPUMEHTAIBHBIM BOJHOBBIM
CHTHAJIaM.

13.  Anroputmbl (pUIBTpAIMKA CHUTHAJIOB, COJCpPXAIIUX NIYMbI, HA OCHOBE BEHBIIET-
npeoOpa3oBaHUMA

4.2 ®oH/1 OLIEHOYHBIX CPeCTB /LISl IPOBeAeHUsI IPOMEKYTOYHOM aTTecTaluH.
IIpuMepHBbIii NepeyeHb BONPOCOB K 3a4eTy
Cursassl ¥ CUCTEMBI.
O060061méEnHbIE PYHKIIUU U TEOPHsI paclpeieIeHui.
CaépTka.
OproroHasnbHble curHaibl 1 0000mmEHHbIE psiibl Dypbe.
IIpeo6pazoBanue Dypbe U CHEKTP CUTHAJIA.
Teopema KorenbHukoBa.
YacToTHO-BpEMEHHAas JIOKAIU3aLHSL.
JuckpeTtHoe npeobpazoBanue Oypre.
PexkoHCTpyYKIIUS TUCKPETHO 3a/laHHBIX CUTHAJIOB.
0. Z-npeoOpazoBanue.
11. beictpoe npeobpazoBanue Dypoe.
12. Knaccudukanus ¢unstpos. [TonocoBsie GUIABTPHIL.
13. ®unbTp “cKomb3siIee cpeaHee’”.
14. Sinc-punbTpsI.
15. KoncrpynpoBanue GuibTpoB C MOMOIIBIO HHTETPAIbHBIX PE0Opa3oBaHUM.
16. PexypcuBHBIE (QUIBTPHI.

BoOoo~Nooa~wdE




17. @unpTpel YeOsiesa, batrepBopTa u symunTuyeckuii puibTp.

18. Dnmmmntrueckuit punbTp u pubTp beccens.

19. IMpunun neonpeneneHHocTH [ 'eizen6epra. YacTOTHO-BpeMEHHAs JIOKATU3aIIHs.
20. OkonHoe npeoOpazoBanne @ypre. OCHOBHBIE CBOWCTBA.

21. HenpepsiBHOE BeliBieT-nipeoOpazoBanue. Onpeienenne 1 OCHOBHBIE CBOWCTBA.
22. ®opmymna [lnanmmepens A BeBieT-peoOpazoBaHusl.

23. ObpaieHre BeUBIET-MPEOOPA30BAHHUS.

24. TlpunosxeHus BEHBIETOB: (PUIBTPAIHSI CUTHAJIOB.

25. [IpunosxeHust BEHBJIETOB: YaCTOTHO-BPEMEHHOM aHAJIN3 CUTHAJIOB

26. CriaXuBaromue 4aCTOTHBIE (PUITBTPHI

27. YactoTHbIie GWIBTPHI MOBBIIIEHHOW PE3KOCTH.

28. [loraBneHne MepruoJMIECKOTO IIyMa.

OrneHOUYHBIC CpENCTBA JUISI WHBAIWIAOB M JIUIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU
3JI0POBbSI BRIOMPAIOTCS C YIETOM MX WHANBUIYAITbHBIX TICUXO()U3HISCKAX 0COOCHHOCTEH.

— TpH HEOOXOJUMOCTH WHBAIWJAM W JIMIAM C OTPAaHHUYCHHBIMA BO3MOXXHOCTSIMHU
3JI0POBBS MTPEIOCTABIICTCS JOMOJHUTEIIEHOE BpEeMSI JUTSI OATOTOBKH OTBETA HA DK3aMEHE;

— MPU MPOBEJACHUHN MPOIICTYPHI OTICHUBAHKS PE3yIbTAaTOB OOYUEHUS HHBAJIUOB U JIAI] C
OTPaHWYEHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI TIPEyCMATPUBACTCS HCIIOIh30BAaHUE TEXHUYICCKHX
CPEICTB, HEOOXOUMBIX UM B CBS3H C WX WHIUBUIAYATBHBIMH 0COOCHHOCTSIMU;

— TIPH HEOOXOAMMOCTH TSI 00YJAIOMIUXCSI C OTPAaHUUECHHBIMH BO3MOXKHOCTSIMH 3710 POBbSI
W WHBAIUAOB TMpOIeaypa OICHWBAHHS pPE3yJIbTaTOB OOYYECHUS IO JAUCIHIUIMHE MOXKET
MIPOBOJIMTHCS B HECKOJIBKO JTAIlOB.

[Iponiemypa oneHUBaHUs PE3yIbTAaTOB OOYYCHHS WHBAIMIOB W JIUI] C OTPAHUYCHHBIMU
BO3MOJKHOCTSIMH 3/IOPOBBSI 110 JUCHHIUIMHE (MOMIYJIO) TPEAyCMaTPUBACT TMPEAOCTABICHUE
uHpopmanuu B (opMax, aganTUPOBAHHBIX K OTPAaHUYEHHUSM WX 3JI0POBbS M BOCHPHATHS
nHpopmarmu:

Jli1st U1 ¢ HApyIICHUSIMA 3PEHUS:

— B TIe4aTHOM (popMe yBeTMUEHHBIM MPUGTOM,

— B hopMe IIEKTPOHHOTO JOKYMEHTA.

JUJ1s1 JTAT] ¢ HApYIICHUSIMH CITyXa!

— B IIe4aTHou hopme,

— B (popMe IEKTPOHHOTO JIOKYMEHTA.

J1J1s1 AT C HApYIICHUSIMUA OTIOPHO-JIBUTATEIILHOTO ariapara:

— B IIe4aTHou hopme,

— B (popMe 3IEKTPOHHOTO JIOKYMEHTA.

JlaHHBII TIEpEYEeHb MOXET ObITh KOHKPETH3UPOBAaH B 3aBUCHMOCTH OT KOHTHHTCHTA
00yJaronmxcsl.

5. IlepeyeHb OCHOBHOW W JOMOJHHUTE/ILHOH Yy4eOHOH JHMTepaTypbl, HEOOXOAUMOI
JJIs1 OCBOEHMS I CUUILTHHBI (MOIYJIs).

5.1 OcHoBHas JUTEpaTypa:

1. 1. PyrkoBckas /. HelipoHHble ceTH, T€HETUUYECKHE aIrOPUTMBbl U HEYETKHE CUCTEMBI
[DnextponHsIit pecype] / . Pyrkosckast, M. Ilumunbckuit, JI. PytkoBckuii. ; Ilep. ¢ mosbckoro
WN.JI. PynuHckoro. - 2-e u3f., crepeotun. - M. : I'opsuast nunus - Tenekom, 2012. - 384 c. -
ISBN 978-5-9912-0320-3 -: http://www.studentlibrary.ru/book/ISBN9785991203203.html

2. Tanymkun A.W., HeiipoHHble ceTHU: OCHOBBI TEOpPUH [DJIEKTPOHHBIH pecypc]| /
lanymkun AWM. - M. : Topsiuas nunus - Tenexkom, 2012. - 496 c. - ISBN 978-5-9912-0082-0 -
http://www.studentlibrary.ru/book/ISBN9785991200820.html

JU11 OCBOEHHMSI TMCLMIUIMHBI MHBAJUAAMH U JINLIAMU C OTPaHUYEHHBIMUA BO3MOKHOCTSIMU
3JI0pOBBSl MMEIOTCSI M3JaHUS B OSJIEKTPOHHOM BHJE B DJIEKTPOHHO-OMOIMOTEUHBIX CHCTEMAax
«JIaHby.



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

5.2 JlonoiHUTe/IbHAS JIMTepaTypa:

1. 1. IlpumeHeHNE UCKYCCTBEHHBIX HEHPOHHBIX CETEN U CUCTEMBI OCTATOYHBIX KJIACCOB B
Kpunrorpaguu [DnekTpoHHBIN pecype] : moHorpadus / H.M. UepssakoB [u ap.]. - DaeKTpoH.
nad. - Mocksa : @usmariut, 2012. - 280 c. - Pexxum noctyna: https://e.lanbook.com/book/5300

5.3. Ilepnoanyeckune U3IaHus:
1. Kypuan "BerurciaurenpHas MeXaHuKa CIUIOMHBIX cpea’ http://wwwz2.icmm.ru/journal/

6. Ilepeyenb  pecypcoB  HHGPOPMANNOHHO-TEJEKOMMYHMKAIMOHHON  ceTH
«HHTEepHeT», He0OXOAUMBIX /IJIS OCBOCHHUS TUCHMILIMHBI (MOIYJIs1).

1. O6pa3oBaTenbHbIi MaTeMaTudeckuii cait Exponenta. — URL: www.old.exponenta.ru

2. Mup MaTeMaTH4YEeCKUX YpaBHEHUH. VY4eOH0-00pa3oBarenbHas ¢duzuKo-
MaremaTuueckas Oubnuoreka. OieKTpoHHas Oubnnorteka coaepxxutr DjVu- u PDF-gaiinbl
y4eOHUKOB, Yy4eOHBIX MOCOOMH, COOPHUKOB 3a1ad M YINpPaKHEHWH, KOHCIEKTOB JIEKIIUH,
MOHOTrpaduii, CIpPaBOYHUKOB M JUCCEpTalMi IO MaTeMaTuke, MexaHuke u ¢usuke. Bce
MaTepuasbl MpUCIaHbl aBTOPAaMU U YMTATEIsIMM WM B3SThl U3 VHTEepHEeTa (M3 WWW apXHBOB
OTKpbITOro Joctymna). OcHOBHOW (oHA OMOIMOTEKH COCTaBISIOT KHUTH, W3aBaBIIHECs
TpuanaTh u 0onee et Hazax. — URL: http://eqworld.ipmnet.ru/ru/library.htm

3. Undopmanmonnpie  marepuaibl  LleHTpa  KOMIBIOTEPHOTO  MOJIEITMPOBAHUS
Hwxeropoackoro yausepcutera. — URL: http://www.software.unn.ac.ru/ccam

4. ®epepanbublii  mopTan  "Poccuiickoe o6pasoBanue". Karamor o0pa3zoBarenbHbBIX
pecypcoB. — URL:
http://www.edu.ru/modules.php?op=modload&name=Web_L inks&file=index&l op=viewlink&
cid=1314

7. MeTtonnueckue YKa3aHusl i1 O0y4YAOIIMXCH MO OCBOEHUIO IHCIHUIIHHBI
(Momyas).

B kxypce ucnons3yroTes caeayrommne METo bl 1 GopMbI paboTHI:

— nexiuu (4 yaca B HEJETIO);

— nabopaTtopHble 3aHATHS B KOMIBIOTEPHOM Kiacce (4 daca B HEJIEII0, BBIMOIHSIIOTCS
3aJlaHUsl Ha KOMIIbIOTepax U 00CYKAI0TCS OCHOBHBIE BOIIPOCHI IOMAIIIHUX 3a/1aHUl).

B ocBoeHuu AMCHMIUIMHBI MHBAJIWIAMH U JIMIAMHU C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU
3I0POBBsI OOJIBIIIOE 3HAYEHWE HMEET WHIWBHAyalbHas ydeOHas paboTa (KOHCYIbTAIlUU) —
JOTIOTHUTEIBHOE pa3bsiCHEHHE y4eOHOro MaTepuaa.

NunuBuayanbHble KOHCYJABTAIMM 1O MPEIMETY SBISIOTCS BaXHBIM  (DaKTOPOM,
CHOCOOCTBYIOUIUM MHUBUIYAIU3AIMH O0YyYeHUS U YCTAHOBJICHUIO BOCIUTATEILHOTO KOHTAKTa
MEXAy IMpernojaBaTeieM M O0yJaromUMcs WHBAIMIOM WIA JIMIOM C OTpPaHHUYEHHBIMU
BO3MOHOCTSIMU 3/I0POBBSL.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHii, HCIIOJIb3YeMBbIX NPH OCYIIECTBJICHUHU
o0pa3oBaTe/IbHOI0 Mpouecca N0 JMCUMILINHE (MOIYJIIO).

8.1 llepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHA.

— KomnproTepHO€E TECTHPOBAaHKE IO UTOTAaM U3Y4YEHUS Pa3JesioB JUCHUILINHBL.

— IIpoBepka noMalHuX 3aJaHuN.

— Mcnonp30BaHuE 3IEKTPOHHBIX IPE3EHTALUM TP IPOBEIEHUH NIPAKTUYECKUX 3aHATHH.

8.2 IlepeyeHb HEOOXOAMMOI0 MPOTPAMMHOIO0 o0ecredeHusl.
1. Onepanmonnas cucrema MS Windows.
2. Matlab.

8.3 IlepeyeHb HH(POPMALMOHHBIX CIPABOYHBIX 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 oudnauoreunas cucrema ELIBRARY.RU (http://www.elibrary.ru)/
2. HubopmaiiioHHO-aHATUTUYCCKUE MaTEPUAIIbl 110 MapaJlICIbHBIM BBIUUCICHUSIM. —
URL: (http://www.parallel.ru)

9. MarepuaibHo-TexHHUYecKass  0a3a, HeoOXoauMas I OCYIIeCTBJICHHS
00pa30BaTe/IbHOIO MPoLECcca N0 JUCHHUILIMHE (MO1YJII0).

MarepuanbHO-TEXHUYECKOE 00€CTICUCHUE TUCITUTITMHBI

Ne Bun pabot
(MOZyJIsT) U OCHAIIEHHOCTD
1. JlexunoHHbIE 3aHATUSA | JIGKUMOHHAs ayIuUTOpHs, OCHAIIECHHAs MPE3CHTAlMOHHOU
TEXHUKOW  (IPOEKTOp, DKpaH, KOMIIBIOTEP/HOYTOYK) U
COOTBETCTBYIOIIMUM IporpaMMHbBIM oOecnieueHueM (Microsoft
Office PowerPoint, Matlab, Python).
2. JlaGopatopHbie JlaGopaTopusi,  YKOMIUIEKTOBaHHas  CHEIHATM3UPOBAHHOU
3aHATHUS MeOENnpl0 M TEXHUYECKHMH CpeACTBaMU  OO0y4YeHHs U
COOTBETCTBYIOIIMM TpPOrpaMMHBIM oOecrnieueHuem (Matlab,
Python).
3. CaMocTosTenpHas Kabuner st camMoCTOSITENIBHOW  pabOThI, OCHAIEHHBIN
pabota KOMIIBIOTEPHOM TEXHHKOM C BO3MOYKHOCTBIO TOJKIIIOUYEHHS K

cetn «MHTEpHET», TPOTPAMMOIl HIKPAHHOTO YBEIHYCHHUS U
00eCTIeYeHHbII TOCTYIIOM B DIIEKTPOHHYIO HH()OPMAIMOHHO-
00pa30BaTeNIbHYIO CPEY YHUBEPCUTETA.



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

