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1 Ienu 1 3a7a4u U3yYeHUs! TUCHUILUIMHBI (MOIYJIs).

1.1 Iles1b 0OCBOEHMSI AN CUMILJIMHBI.

Henp m3yueHust AUCHUIUTUHBI «MHCTPYMEHTHl HayYHBIX BBIUYMCICHUI» 3aKIIOYaeTCs B
OCBOCHHMHU KITIOUEBBIX MOHITUH U METOJIOB 0OpaOOTKM M aHamu3a HU(POBBIX CUTHAJIOB, a TAKKE

WX MPUMEHECHHS B YaCTOTHO-BPEMEHHOM aHAJIM3€ HECTAIIMOHAPHBIX CUTHAJIOB U JIJIsl 00paboTKH
U (POBBIX TAHHBIX ¥ H300paKCHUH.

1.2 3agaun qUCHUILINHBL.

W3yueHre BO3MOMKHOCTEH OCHOBHBIX METOJIOB M aITOPUTMOB LU(PPOBOH 00pabOTKH
CUTHAJIOB, a TaKXX€ METOJ0B 00paOOTKU IPOCTPAHCTBEHHBIX 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 B3aUMOCBS3b C JUCLUIIMHAMU OCHOBHOM 00pa30BaTEIbHOM
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
oOyyaronuxcs CaeayonX KOMIETeHINI:

Kon 1 HauMeHOBaHNE HHIUKATOPA Pe3ynbTaThl 00yueHHs IO JUCIMILUINHE
JOCTYOKEHHUS KOMIIETEHLIUU

OIIK-1 — CnocofeH HaxoAuTb, (POpMYIHPOBATHL H PpeliaTh aAKTyajdbHble W 3HAYMMbIe MNPOOGIEMBbI
(yHIaMeHTATbHOIH MaTEeMATHKH M MeXaHUKH

NOIIK-1.1. Bnaneer ciocoOHOCTBIO 3Haer (yHIaMEHTaJbHbIE MAaTEMaTHUYECKUE OCHOBBI COBPEMEHHBIX
CO3/1aBaTh U MCCIEAOBATH HOBBIE METO/Ibl aHAJIN3a CUTHAJIOB M M300pa)KeHHUH.

MaTeMaTHYECKUE MOJICIIH SBJICHUIH YMmeer BbIOMpaTh, peanu30BbIBATh 1 MOIU(DUIMPOBATE HOIXOAAIINE

peanbHOro MHpa, Cpel, TelI U CIIOCOOBI PEIIeHHUsI IOCTaBICHHOM NPUKIaJHON 3a/laull, B YACTHOCTU
KOHCTPYKIUH UCIONB30BaTh ~ COBPEMEHHbIE  MATEMAaTHUeCKHe  METONBl I

00pabOTKH CUTHAJIOB Pa3TUIHON MPUPOIBI.

Braneer HaBbIKaMU aHaIM3a METOJOB 00PaOOTKU CUTHANIOB C TOUKHU
3peHHs aIeKBATHOCTH WX MPUMEHEHHS K PEIICHHI0O KOHKPETHON
TIPUKJIATHOM 3a/1a4u.

IIK-1 — Cnocoden ¢opMyJIMpOBaTh M peliaTh aKTyaJbHble M 3HAYHUMBble 3aJa4H (yHAAMEHTAJIBHON M
MPHKJIAIHONH MaTeMaTHKH

3HaeT OCHOBHBIE MMPHEMBI 00paOOTKH CUTHAJIOB U M300payKeHUI
YMeer UCIONb30BaTh 3HAHUS COBPEMEHHOTO MAaTeMaTHYECKOrO
anmapara sl PelIeHHs MaTeMaTHYeCKMX W TMPUKIATHBIX 3a/ad,

MaTeMaTU4eCKHe MOJICIH U IPUMEHSITh . N

CBSI3aHHBIX ¢ 00pa0OTKON CHTHAJIOB Pa3IMYHOMN IIPUPOIBI
YHCIICHHBIC METO/IbI PEILICHUS 3a/1a4 B -

Brnaneer HaBbIKAMH —TMPUMEHEHMS 3HAHHUM W3  COBPEMEHHOI'O
€CTECTBEHHBIX HAyKaX

MaTeMaTHYECKOro ammapaTa, HeoOXOOMMBEIX sl O0OpaboTKu |
aHaJI3a CUTHAJIOB PA3IMYHON IPUPOJIBI

HIIK-1.1 — YMeeT UCII0oI630BaTh

2. CTpyKTYpa U coep:KaHue AU CHUIIIHHBIL.
2.1 PacnipenesieHne TPy10€MKOCTH JUCHMILJIMHBI 110 BUAaM padoT.

O6mas TpyA0EMKOCTh AUCHUIUINHBI COCTaBISAET 2 3a4.e/1. (72 4acoB), UX pacipeieleHne
o BUAaM paboT MpeACTaBICHO B TaOIUIE

Bunsr padot Bcero ®dopma o0ydeHus
JacoB OYHO- 3a09Has
ouHast
3a04yHas
8 _ _ _
ceMecTp ceMecTp ceMecTp Kypc




(gacer) (gacer) (gacer) (gacer)

KonTakTHas pa6oTa, B TOM YHCJI€: 20,2 20,2
AyauTopHBbIE 3aHATHSA (BCEro): 20 20
3aHSTHS JICKIIMOHHOTO THIA
71a00paTOpHBIE 3aHATUS 20 20
HWHas KoHTAKTHAsA padoTa: 0,2 0,2
KoHTpons camocTosTensHOM paboThl
(KCP)

IMpomexyrounas arrecranus (KP) 0,2 0,2
CamocTrosiTesibHAs padoTa, B TOM 518 518
qHciIe:

Konmponvuas paboma - -

CamocmosimenvHoe usyyeHue pazoeinos,

CamMono02omosKka (npopabomka u
noemopenue NeKYUOHHO20 Mamepuanla u
mamepuana — y4eOHUKo8 U YUeOHbIX 51,8 51,8

nocoouil, N0020MOBKA K 1a6OPaAMOPHLIM U
NPAKMUYECKUM 3aHAMUIM, KOLIOKGUYMAM

um.a.)

IToaroroBka k TekymemMy KOHTPOIIO - -

KonTtpoJn: - -

ITonaroroska K 5K3aMeHy

Oomast yac. 72 72
TPY10eMKOCTh B TOM YHCJIe
KOHTAKTHASA 20,2 20,2
padora
3a4. el 2 2

2.2 CTpyKTYypa TUCHUIIUHBI:
PacnpenencHue BUIOB yueOHOH pabOTHI M MX TPYAOEMKOCTH TI0 pa3zesiaM JUCIUTUTHHBL.
Paznenbr quctuminHbl, u3ydaembie B8 ceMmecTpe (ouras gopma)

KonugectBo yacos
Bueaynur
Ne HaumenoBanue pazaenos (Tem) Ayautopuas OpH};.}I
Bcero pabora
pabora
) I13 JIP CPC
1 OcHOBHbIE _TIOHSATHS  TCOPHH  CHTHATOB M 00paboTKH 14 4 10
n300paKeHUI
2 MeTonBl CHEKTPAJIBHOIO aHAJIHM3a HENPEpPBHIBHBIX M IUCKPETHBIX 14 4 10
CHTHAJIOB
3 OxoHHBIE (YHKIMH, QUIBTPHI U YaCTOTHO-BPEMEHHOW aHAIIN3 14 4 10
CHTHAJIOB
4, KomupoBanue u c:xaTre n300payKeHuit 29,8 8 21,8
UTOI O no pazdenam oucyuniumol 71,8 20 51,8
Kontpomns camoctostensHolt pabotsl (KCP)
Ipomexxyrounas arrecranus (UKP) 0,2
INoxroroBka K TeKymieMy KOHTPOIIIO
OO0m1ast TpyIOEMKOCTb IO AUCITHILTHHE 72

[Tpumeuanwue: JI — nekuuu, [13 — npaktuyeckue 3ansatus /| cemunapsl, JIP — maGoparopHbie
3ansaTus, CPC — camocTosiTennbHast paboTa CTyAeHTa

2.3 Coaeprxanue pa3aesioB AMCHUIIMHBI
2.3.1 3aHATHS JeKIMOHHOI0 THIA.

dopma
Hanmenosanue P
No Coneprxanue pasjena TEKYIIETro
paznena
KOHTPOJISI




2 3 4
OcHoBBI Knaccudukanus curaanoB. JHeprusi 1 MOLUTHOCTh PI'3
MAaTeMaTHIeCKOTO curnana. IIpouecc ksanroBanus. OCHOBHBIE
MOJIETTHPOBAHHSL. CTATHCTHYECKHE XaPAKTEPHCTHKH CHTHATIA. §
O06001mEHHbBIE (YHKIIUN U TEOPUS pacIpeaeicHUi.
HOCTPOUGHHG Henbra-¢pynkius Jupaka. CépTka.
MPOCTEUIITNX
MaTEMATUYECKHAX
MoOJeIen
[TocTpoenue OpToroHaJibHbIC CUTHAIBI U 0000EHHBIE Psijibl Dyphe. PI'3
MaTeMaTHIeCKIHX IIpeoGpaszoBanue Dypwe u crekTp curHana. Teopema
MOZeNeH MEXaHAKHA KorenpaukoBa. YacTOTHO-BpeMeHHas! JTOKATH3aIIHSL.
Huckperuzanms. J{uckperHoe mpeodbpazoBanne Oypoe.
CIUIOIIHBIX CPCA. Teopema HalikBucra. PEKOHCTpYKIIUS JUCKPETHO
3aJJaHHBIX CUTHAJIOB. Z-ipeoOpa3oBanue. beictpoe
npeoOpazoBanne Pypbe.
Uccnenosanne Tuns! okoHHBIX (yHKIMNH. OCOOCHHOCTH UX pPear3aluu PI3
MAaTEMATHIECKIX B HEMIPEPHIBHOM M JTUCKPETHOM CITyJasiX.
Moeneii Knaccudukanus ¢punstpos. [Tonocossie Q)HH.I)TpI)I.
Hermuben. @mipTp “cronmbasiiee cpearee’. Sinc-
¢unbTpel. KoHCTpynpoBaHue GUILTPOB € ITOMOIIBI0
MHTETPAIBHBIX TpeodpazoBaHuil. PekypcuBHbIE
¢unbTpel. GunbTpsl YeOblesa, barrepBopra
AIUIUNTAYECKUH GUIBTp. DIUIHINITHYECKUNA QUIBTP U
¢unsTp Beccens. [IpeodpazoBanue Dypre ¢ OKOHHOM
¢dyskiment. OcCOOCHHOCTH BBIOOpA OKHA.
IIpeobpazoBanue ['abopa. /luckperHOEe OKOHHOE
npeodpazoBanue Oypre. OCHOBHEIE OITPEACTICHUS
BeliBreT-aHam3a. CBOMCTBA BEUBIIET-TIPe0Opa30OBaHUS
KaK (DyHKIIMN BEIIECTBEHHBIX TepeMeHHbIX. OCHOBHBIC
MaTEPUHCKUE BEHBIIETHI, UCIIOIb3YEMbIE B
npuioxeHusx. IIporpammuas peanuzanus
HENPEPHIBHOTO BEWUBIIET-IIPE0Opa30BaHus
Koauposanue u Koppekius HepaBHOMEPHOM 3aCBETKU P13

cKaTHe
M300paKeHU

n3o00paxxeHust. CerMeHTaIys BETHBIX
N300paKeHMI Ha OCHOBE KJIACTEPU3ALIUH [0 METOTY
K-cpennux. CerMeHTaIHsI BETHBIX H300paXeHU
Ha OCHOBE IIBETOBOTO MpocTpaHcTBa L*a*b*.
YMEHbIIIEHHE KOJTMUECTBA IPAJAINNA [IBETHBIX
nu3zo0paxenuit. OOHapyxeHue BpalleHui u
MacITaOHBIX UCKAXCHUN HAa N300pasKCHUH.
Perucrpanus n300paxxeHuid C MOMOIIIBIO
HOPMHPOBAHHOM Kpocc-Koppensiuu. Hanoxenne
JBYX U300pakeHni. TeXHOJIOTHS MOBBIIEHUS
KOHTPACTHOCTHU U300paKeHUH. YydlleHue
MYIBTUCTIEKTPATBHBIX I[BETHBIX H300paKeHUH.
Perucrpauus aspodotorpaduii Ha
oprodoTocHrMKax. [IpocTpaHcTBEeHHBIE
npeoOpa3oBaHus H300paxeHu

2.3.2 3aHATHS CeMHHAPCKOI0 THIA.
3aHATHS CEMUHAPCKOTO TUIA HE MPETyCMOTPEHBI.

2.3.3 JlaGopaTopHbIe 3aHATHS.




No HaumenoBanue TemaTuka NpakTUYECKUX 3aHITUI dopma TEeKyILEro
B paznena (ceMHnHapoB) KOHTPOJISI
1 2 3 4

1. |OcHoBHI Knaccudukanus curaanoB. JHeprusi 1 MOLUIHOCTh MpoBepKa
MAaTeMaTHYECKOTO curHazia. [Iporecc kBantoBanus. OCHOBHbIE JIOMAIIIHETO
MOJICITUPOBAHHSI. CTaTUCTUYECKUE XapaKTEPUCTUKN CHTHAJIA. MPaKTHYECKOTO
TocTpoeHue O0600ménHBIe QYHKITUU U TCO}?I/IH pacrpeiecHUN. 3a/1aHusA
npocTefimmx Henbra-pynkius Jupaka. CBépTka.

MaTEMaTHYCCKUX
MOJEIEN

2. [[loctpoenune OpToroHanbHbIE CUTHAIBI U 0000EHHBIE pslibl Dyphe. | MpoBEpKa
MaTeMaTHYECKUX [Ipeo6pazoBanue Dypre u criekTp curuana. Teopema JIOMAIITHET O
Mozeneii Mexanuku ~ |KOTeIbHHKOBA. YaCTOTHO-BpeMEHHas JIOKaInu3alus. MPaKTHYECKOTO
CILIOLIHBIX CPEL. Huckperuszanus. Jluckpernoe npeodpasosanue Oypoe. | 3aaHusA

Teopema HalikBucra. PEKOHCTpYKIIUS JUCKPETHO
3aJJaHHBIX CUTHAJIOB. Z-Tipeodpa3oBanue. bricTpoe
npeoOpazoBanne Pypbe.

3. |AccrnenoBanue Tuns! okoHHBIX (yHKIHH. OCOOCHHOCTH UX peaiu3aliiy | MPoBepKa
MaTEMaTUYECCKUX B HCIIPEPBIBHOM U TUCKPETHOM ClIydasix. JOMAIIHETO
Mozeneit Knaccudukanus puinbtpos. [TomocoBbie GUILTPHL IIPAaKTHYECKOr 0

Jeunben. ®unbTp “cromb3sinee cpeaHee”. Sinc- 3a/IaHus
¢unbTpel. KoHCTpynpoBaHue GUILTPOB € ITOMOIIBI0
MHTETPAIBHBIX TpeodpazoBaHuil. PekypcruBHbIE
$unsTpel. PunsTphl YeOsliieBa, barrepBopra u
AIUTUNTAYECKUH GUITBTp. DIDIHINTHYECKUNA QUIBTP U
¢unsTp Beccens. [IpeobpazoBanue dypre ¢ OKOHHOM
¢dyukimeit. OCOOCHHOCTH BBIOOpA OKHA.
IIpeobpazoBanue ['abopa. /luckpeTrHOE OKOHHOE
npeobpazoBanue Oypre. OCHOBHEIE OIPEACTICHUS
BeliBreT-aHanm3a. CBOWCTBA BEUBIIET-TIPEOOpa30BaAHUS
Kak (PyHKITH BEIIECTBEHHBIX MTepeMeHHbIX. OCHOBHBIE
MaTepUHCKNE BEHBIIETHI, UCTIONH3yEMBIE B
npmioxkeHusx. [Iporpammuas peamuzamus
HENPEPhIBHOTO BEHBIIET-IPE0Opa30BaHI

4, [KogupoBaHue u Koppekrus HepaBHOMEPHOH 3aCBETKH H300pa’KeHUS. MpOoBEpKa
cxarue n3obpaxenuii (CerMeHTanys IBETHBIX H300paKEHUI Ha OCHOBE JIOMAIITHEr o

KIactepusanuu o meroay k-cpeaamx. CermMeHTarms MPAaKTUIECKOTO
[IBETHBIX N300paKEHH HA OCHOBE I[BETOBOTO 3aJIaHns

mnpocTpaHncTBa L*a*b*. YMmenbIeHne KomndyecTsa
Tpajaruii IBETHBIX n300paxkeHnit. OOHapykeHne
BpalIeHNi 1 MACIITA0HBIX MCKa)KEHUH Ha N300paKeHUH.
Perucrparus n300paxxeHni C ITOMOIIBIO
HOPMHPOBAHHOH Kpocc-Koppesiuuu. Hanoxenue nByx
n300paxeHuil. TexHOMorus MoBbIIEHU KOHTPACTHOCTH
M300pakeHu . YIlydllleHne MyJIbTHCIIEKTPaIbHbIX
[BETHBIX M300paxkeHnuid. Peructparus aspodororpaduit
Ha opro)oTocHUMKax. [IpocTpaHcTBEHHbIE
rpeoOpa3oBaHms N300pakeHU

2.3.3 IlpumepHasi TeMATHMKa KYPCOBBIX pa0doT (IPOEKTOB)
KypcoBsie paboTsl He IPeayCMOTPEHBI YUEOHBIM IIIAHOM.

2.4 TlepeyeHb y4eOHO-METOAMYECKOr0 00ecnedeHUsl VISl CAMOCTOSITeJIbHO padoThl
o0yyawmuxcsi Mo AUCHUILINHE (MOIYJIIO)




Hepet{eHL y‘Ie6H0'MeTOﬂI/Iq€CKOFO obecrieueHust JUCHUIIINHBI I1IO

Ne Bug CPC BBITIOJTHEHHUIO CAMOCTOSITENIEHON paboThI
1 [IpopaboTka v moBTOpeHUe |OHaatiH-1ekyuu Kypca « Quciennvie Memoobl peueHus YyPasHeHUll 8 YaACHHbIX
JIEKITMOHHOT'O MaTepUaia U [npouseoonvixy. — Mockosckuil ¢pusuxo-mexnuueckuu uncmumym. — URL:

Marepuaja yaeOuukoB u  |https://intuit.ru/studies/courses/1181/374/lecture/8795
y4eOHBIX TOCOOHIA

2 |TloaroroBka k mabopaTOpHBIM |Memooduueckue — yKazaumus NO  GbINOAHEHUI0  1aDOPaAmMOpHbIX  pabom,
3aHATHIM (ymeepocoennvle Ha 3ace0anuu Kagedpvi meopuu @yHKYull Gaxyiemema
mamemamuxu u komnstomepusix Hayxk @IBOY BO «KyoI'Vy», npomoxon Ne7
om 18.04.2019 2.

3 | ToaroToBKa K KOJUIOKBUYMY |Memoouueckue — YKA3amusi no  6bINOJIHEHUr0  1abopamopHwix — pabom,
lymeepoicoennvie Ha 3acedanuu Cosema IKOHOMUYUECKO20 (aKyIbmema
@I'BOY BO «KyoI'V», npomoxon Ne§ om 29.06.2017 2. Peowcum docmyna:
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
4 BeinonHenue pacuetHo-  |Memoouueckue ykazanus no 6blNOIHEHUI PACHeMHO-ePAGUIUEcKUX 3a0anull,
rpadUvecKux 3alaHuii U1 |ymeepoicoennvie na 3acedanuu Cosema dKOHOMUHLECK020 (PaKyibmema
KOHTPOJIBHBIX pa0doOT @I'BOY BO «KyoI'V», npomoxon Ne§ om 29.06.2017 2. Peowcum docmyna:
http://docspace.kubsu.ru/docspace/handle/1/1125

Y4eOHO-METOIUYECKHNE MaTepuaibl I CaMOCTOSITEIBHOW paboThl O0yJaromuxcs W3
YKCJIa MHBAJIHJIOB U JIAI] C OTPAaHNYECHHBIMHA BO3MOKHOCTSMU 3710poBhs (OB3) mpepocTaBisiroTcst
B (popmax, alanTUPOBAHHBIX K OTPAHHYEHUSAM MX 37IOPOBBS M BOCIIPUATHS HH()OPMAIIHH:

JIJIst AT ¢ HApYIICHUSIMHA 3PEHUS:

— B MeyaTHOU (hopMe yBETMUEHHBIM HIPU(PTOM,

— B hopMe IEKTPOHHOTO JTOKYMEHTa,

— B (hopme ayamnodaiina,

— B mieyaTHOM opme Ha si3bIke bpaiins.

Jlyig 11 ¢ HapyIIEHUSAMH CIyXa:

— B Ie4aTHOU (hopme,

— B hopMe 2JIEKTPOHHOTO JOKYMEHTA.

Jljis U1y ¢ HapyILIEHUsIMU ONIOPHO-JIBUTATEIHHOTO ammapara:

— B IIe4aTHou opme,

— B hopMe IEKTPOHHOTO JTOKYMEHTA,

— B (hopme ayaunodaiina.

JlaHHbBIN TIepeYeHb MOKET ObITh KOHKPETH3HPOBAH B 3aBUCMMOCTU OT KOHTHHIEHTa
00yJaroImxcsl.

3. OOpa3oBaTejibHbIe TEXHOJIOTHMH, NMPUMeHsieMble NMPH OCBOEHUM JIUCIUNJIHMHBI
(Mmomy.Jist)

B xonme wu3ydyeHHMs [OUCHUIUIMHBI TPETyCMOTPEHO HCHOJIb30BAHUE  CIEAYIOUIUX
00pa3oBaTEIIbHBIX TEXHOJOTHUH: JICKIIUW, TNMPAKTHYECKUE 3aHATHS, TOJATOTOBKA IMHChbMEHHBIX
aHAJIUTUYECKUX PadOT, caMOCTOsATENbHAsI paboTa CTY/IEHTOB.

KomneTeHTHOCTHBIM MOAX0J B paMKax MpenoAaBaHUs UCLUMIUIMHBI peaiu3yercs B
WCIOJIb30BAHUN WHTEPAKTUBHBIX TEXHOJOTHUH M aKTUBHBIX METOJOB (TIPOEKTHBIX METOIMK,
pa3bopa KOHKPETHBIX CUTYaIMii) B COYETAHUU C BHEAYAUTOPHOU pabOTOi.

NudopmanrionHple  TEXHOJOTHH, TPUMEHSAEMbIE TP M3YYCHUH  JUCIHILIAHBI:
HCITOJIb30BaHNE WH(OPMAIITMOHHBIX pecypcos, JOCTYIHBIX B UH(OPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu HTepHeT.

AnantuBHbIe 00pa30BaTENbHBIE TEXHOJIOTUH, TPUMEHSIEMbIE TIPU U3YYCHUU TUCITUTUIMHBI
— Qs JIMI C OrPAHMYEHHBIMU BO3MOXHOCTSIMU 3J0pPOBbS MPEAyCMOTPEHA OpraHU3aLMs
KOHCYJIBTAIIMI C UCHIOJIb30BAaHUEM HIIEKTPOHHOM MOYTHI.


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

4, OHeHO‘lHLIe cpeacrea Ijd TEKyHI€ro KOHTpPOJIA yCII€EBAa€EMOCTH MU HpOMe)KyTO‘lHOﬁ
aTrrecraluu

OrneHOUYHBIC CpEICTBA MPEIHA3HAUCHBI I KOHTPOJIE M OIICHKH 00pa30BaTEIbHBIX
JNOCTIKEHUH  oOydaromuxcs, OCBOWMBIIIHAX nporpaMMmy  y4eOHOU JICTIATUTAHBI
«Mamemamuueckue 0CHO8bL MEMOOA KOHEYHbIX INEMEHMOB.

OrneHOYHBIE CpPEICTBA BKIIIOYACT KOHTPOJBHBIC MAaTEPHAIIBI JIJIsl IPOBEICHUSI TEKYIEro
KOHTPOJIsAs B (opMe mecmosbix 3a0anutl, pa3HOYPOBHEBbIX 3A0AHUL, OMYemos8 Nno
UHOUBUOYATILHBIM U PACYEMHO-2PAPUYUEeCKUM 3a0aHUAM W TPOMEXKYTOYHOH aTTecTalMH B

dopmMe BOIPOCOB U 3aJITaHUH K 3a4ETYy.

CprKTypa OLHCHOYHBIX CPEACTB AJisdA TeKylluei u l'lpOMe)KyTO‘{HOﬁ aTrrecralmun

KOZ[ U HAUMCHOBAHHUEC HaumenoBanue OILICHOYHOI'O CPE€ACTBA
Ne Pe3ynbraTel 00y4eHust
wn HHIRATOpa (B cootBetcTBUH C 1. 1.4) Texymwii KOHTPOITb Tpowexcyrouras
(B cootBercTBHH C 1. 1.4) aTTecTalus
MOIIK-1.1. Bianeer 3Haer Pr3 Bonpoc na
CIIOCOOHOCTBIO (byHnameHTanbHbIE 3aqeme
CO371aBaTh U MaTE€MaTH4YECKUE 1-5
1 HCCIIEA0BAaTh HOBBIC OCHOBBI COBPEMCHHBIX
MareMaTnuyecKue MCETOIBI aHaInA3a
MOJIEIIN SIBJIEHUN CUT'HAJIOB u
peanbHOro Mupa, cpeli, | M300paKeHHI.
TEJ U KOHCTPYKLUI
HOIIK-1.1. Bnageer | Ymeer BBIOMpaTh, | PI3 Bonpoc na
CITOCOOHOCTBIO peaIn30BbIBaTh u 3aueme
CO3/1aBaTh 1 MOTU(PHIIIPOBATh 1-19
HUCCIIEA0BATh HOBBIE MTOAXOASIIHE  CITOCOOBI
MaTeMaTUYeCKHe perieHus
MOJIENH SIBJICHUM MOCTaBJICHHON
2 peanbHOro MUpa, cpell, | NpUKIagHON 3amaud, B
T€JI U KOHCTPYKUMI YaCTHOCTU
HCIIOJIH30BaTh
COBpPEMEHHbBIE
MaTEeMaTHIEeCKHE
METOABI 1T 00pabOTKU
CUTHAJIOB  Pa3IMYHOU
TIPUPOJIBIL.
UOIIK-1.1. Bnageer | Bmazmeer HaBbikamu | P13 Bonpoc na
CIIOCOOHOCTBIO aHajmsa METOJIOB sateme
CO3/1aBaTh U 00pabOTKH CHTHAJIOB C 1-19
3 HCCIIEN0BATH HOBBIE TOYKH 3peHUA
MaTreMaTU4YECKUe A/ICKBATHOCTH ux
MOJIEIN SIBJIEHUH NPUMCHCHU S K
peabHOro Mupa, cpesl, | PCLICHHIO  KOHKPETHOM
TEJT U KOHCTPYKIIUI MPUKIAAHON 3a/1auM.
WUIIK-1.2 — YMeeT 3HaeT OCHOBHBIE MeTonsl | PI3 Bonpoc na
TlepeiaBaTh pe3yabTaThl | MATEMAaTHICCKOro u 3aueme
TPOBEICHHBIX KOMITBEOTEPHOTO 1-19
TEOPETUUECKUX U MOACIMPOBAHNS i
4 TIPUKITAIHBIX perreHus 3a1a4
HUCCIIEIOBAaHUI B BULE MCXaHHUKH.
KOHKPCTHBIX MPECAMCETHBIX
PEKOMCHAALINH B
TCpMHHAX MPECAMCTHOU
obmactu
5 WUIIK-1.1 — YMeeT 3Haer OCHOBHEIE | PI3 Bonpoc na
3ayeme




HCIIOJTB30BATh PHEMBI 00paboTku 1-19
MaTeMaTHYecKue CUTHAJIOB 7
MOJIENIU ¥ IPUMEHSTh | M300paKEeHMU
YHCIIEHHBIE METO/IBI
pelleH s 337124 B
€CTECTBEHHBIX HAYKAX

UIIK-1.1 — YMeer VYmMmeer HCIIONB30BaTh | PI3 Bonpoc na
UCII0JIB30BATh 3HaHUA COBPEMCHHOI'O 3aueme
MaTreMaTU4ecKue MaTEMaTHYECKOTrO 1-19
MOJIENIA U TIPUMEHSATH anmapara Uil pereHus
6 YHUCJICHHBIE METO/bI MaTCMaTHICCKUX u
peuieHus 3aaa4 B IIPUKIIaTHBIX 3agadq,
€CTECTBEHHbIX Haykax | CBA3AHHBIX C

00paboOTKOl  CHUTHAJIOB
Ppa3IMYHON PUPOABI

UIIK-1.1 — YMeer Buiapeer HaBbikamu | P13 Bonpoc na
HCITONb30BaTh MIPUMEHEHUS 3HaHUH U3 3aueme
MaTEMaTUYECKUE COBPEMEHHOTO 1-19
MOJEIU U IIPUMCHATH MaATEMaATHUYCCKOTI O
7 YHUCIICHHBIE METO/bI anrapara,
pelleHHs 3a1a4 B HEOOXOMMBIX U1

eCTECTBEHHBIX Haykax | OOpaOOTKH U aHaiu3a
CUTHAJIOB  pa3iIM4YHOU

IIPUPOJIBI

4. OueHo4YHbIe CPeACTBA /sl TEKYIIero KOHTPOJISI yCIeBaeMOCTH U MPOMeKYTOYHOI
aTTecTaluu.

4.1 ®oHA OLEHOYHBIX CPEICTB /ISl MPOBeAeHUs TeKYIero KOHTPOJIs.

IIpyMepHBbIi MepeyeHb 3aJaHMH U KOHTPOJIbHBIX BOIIPOCOB

1. [IpuBenute Gopmyssl mpssMoro u 00paTHOTO NMpeodpa3zoBanus Dypobe.

2. [Tepeunciure ocHOBHBIE CBOMCTBA MpeoOpazoBanus Dypbe.

3. Chopmynupyiite ompeneneHne ¢ OCHOBHbIE CBOWCTBAa  (YHKIIHMHU-OKHA.
[IpuBeauTe mpuMepsl.

4, KaxoBa mupuna okHa y ¢pyakiuu ["abopa?

5. dopmynupoBKa U 10Ka3aTeabCTBO TeopeMbl KotenpaukoBa-I1leHHOHA.

6. BriBenTe npaBuita BeranciieHus npeodpazoBanus @ypre GyHKINN, MOTYYSHHBIX
U3 HEKOTO-POH 3aJ]aHHOM (DYHKIIUU CIBUTOM H/HIIH PACTSIKCHHEM.

7. Chopmynupyiite yciaoBusi, KOTOPbIM JOJKHA YAOBIETBOPATH (PYHKIMS, YTOOBI

CUMTAThCS Ma-TEPUHCKUM  BEHBJIETOM Ui  HENPEpPBhIBHOTO  BeHBJET-mpeoOpa3zoBaHUs?
[IpuBeauTe mpuMepsl.

8. Cdopmynupyiite onpeeseHue HenpepblBHOCTH 110 ['enbepy.

9. Kak Bnusier Hanmuume TOYEK pa3pbiBa MEPBOTO poja y 3aJaHHOW (QYHKIMH Ha
yObIBaHUE ee BeHBIIeT-IpeoOpa3oBaHus?

10.  IlpuBeauTe mpuMepsbl, MO KpaiiHel mMepe, AByX MaTEepUHCKUX BelBieTOB. KakoBbl
UX CBOICTBA B 4aCTOTHO-BPEMEHHOM! obsacTu?

11.  Kakoe MHHUMaJIbHOE KOJIMYECTBO HOPMAJbHBIX MOJI CYIIECTBYET B TPEXMEPHOM
YIIpyrom cioe?

12. Chopmynupyiite Oazupyromuiics Ha mnpeoOpasoBaHuu @Dyppe airoput™ Juis

OTpENICICHUsI BOJIHOBBIX YKHCEJI HOPMAIbHBIX MOJ TIO0 3KCIEPHUMEHTAIbHBIM BOJHOBBIM
CHTHAJIaM.

13. Anroputmbl (pUIBTpAIMKA CHUTHAJIOB, COJCPXAIUX IIYMbI, HA OCHOBE BEHBIIET-
npeoOpa3zoBaHuit




4.2 ®oH/1 OLIEHOYHBIX CPeCTB /IJIsl NPOBeAeHUsI MIPOMEKYTOUHOM aTTecTaluH.
IIpuMepHbIii nepeyeHb BONMPOCOB K 3a4eTy
CurHansl 1 CUCTEMBI.
O06006mEHHbIE PYHKIIUU U TEOPHSI paclpe/IeICHUI.
Caéprka.
OpToroHanbHble CUTHAIBI U 000011EHHbIE psibl Dyphbe.
[Ipeob6pazoBanue Dypbe U COEKTP CUTHATIA.
Teopema KorenpHukosa.
YacToTHO-BpEMEHHAs JIOKAJIH3ALHSI.
Huckpernoe npeodOpazoBanue Oypre.
PexoHCTpyYKITUS IUCKPETHO 3alaHHBIX CUTHAJIOB.
0. Z-npeoOpa3zoBanue.
1. beictpoe npeobOpazoBanue Oypre.
. Knnaccudukanus ¢punsrpos. [lonocossie GUIbTphIL.
13. @unbTp “croJB3sIICE cpemHee”.
14. Sinc-punbTpsI.
15. KonctpyupoBanue GpuiabTpoB ¢ HOMOULIbIO HHTETPATIbHBIX MPE0Opa30BaHUM.
16. PexypcuBHBIE QHIBTPHI.
17. ®unbTpel YeObiieBa, barrepBopTa 1 anaunTuyecKuil GuiibTp.
18. Dmmntraeckuit punbTp 1 GuIbTp becces.
19. [Mpuniun HeonpeneneHHOCTH [ ei3enOepra. YacTOTHO-BpeMeHHAs JIOKATU3AIIHS.
20. OxonHoe nipeodpazoBanue Dypre. OCHOBHBIC CBOHCTBA.
21. HenpepsiBHOE BelBieT-ipeoOpazoBanue. OnpeieneHne u OCHOBHBIE CBOWCTBA.
22. ®opmyna [Tnanmepens s BEUBIET-TIPEoOpa30OBaHMUS.
23. O0OpaieHne BeHBIET-IpeoOpazoBaHusI.
24. TlpunoxeHus BEUBIETOB: (PHIIbTpAIIS CUTHAJIOB.
25. TlpunoxxeHus BEMBIETOB: YaCTOTHO-BPEMEHHOW aHAJIN3 CUTHAJIOB
26. CriaxuBaroIne 4aCTOTHbIC (PUITBTPBI
27. YactoTHbIe (PUIBTPHI MOBBIIIIEHHON PE3KOCTH.
28. [lonaBneHue NepruoJUUECcKOro nryma.
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OueHouHbIE CpeacTBAa U WHBAJIWAOB M JIMI C OrPAaHWYCHHBIMH BO3MOYKHOCTSMH
3JI0POBBS BEIOMPAIOTCS C YYETOM MX MHIUBUIYAIBHBIX ICUX0()U3NIECKIX 0COOCHHOCTEH.

— IpH HEOOXOAMMOCTH HWHBAIMIAAM M JIMIAM C OTPAHUYECHHBIMH BO3MOYKHOCTSIMH
3JI0POBBS MIPEJOCTABISIETCS IOMOTHUTEILHOE BPEMs ISl ITOJITOTOBKHM OTBETA HA SK3aMEHE;

— IIPU MPOBE/ICHUH MPOIIEIYPHl OLIEHUBAHUS PE3yIbTaTOB OOYYCHHUSI HHBAIUIOB U JIHII C
OTPaHMYCHHBIMH BO3MOXKHOCTSIMH 30POBbSI IIPEAYyCMATPUBACTCS HCIOJIb30BAaHHE TEXHHYECKUX
CPEICTB, HEOOXOANMBIX UM B CBSI3U C UX HHMBUAYaJIbHBIMUA OCOOCHHOCTSIMH;

— TIpH HEOOXOIUMOCTH ISl OOYUYAIOIIUXCS C OTPAaHMYEHHBIMU BO3MOYKHOCTSIMU 370POBbS
M WHBAIMIOB TIPOLEAypa OIICHUBAHUS PpE3YNbTATOB OOYUCHHS IO JUCHUIIMHE MOXKET
MPOBOANTHCS B HECKOJIBKO ITAIOB.

[Ipouenypa oueHUBaHUS PE3yIbTaTOB OOyYeHMsS WHBAIMUJOB U JIMI[ C OTPAHUYEHHBIMU
BO3MOJKHOCTSIMH 3/I0pPOBBSl 110 JUCHMILUIMHE (MOMIYJIO) TpEeaycMaTpUBAET MpPeAoCTaBlICHUE
uHpopmanuu B (opmax, aganTUPOBAHHBIX K OrPAaHUYEHHUSIM HMX 3J0POBbS U BOCHPUATHS
uHpOpMaIHH:

JUist U1 ¢ HapyLIIeHUSIMHU 3pEHUs:

— B [I€YaTHOU (opMe yBEITHMUEHHBIM LIPUPTOM,

— B hopMe PIEKTPOHHOTO JOKYMEHTA.

JUnist T ¢ HapyIIEHUSIMHU CITyXa:

— B Ile4aTHOU (opme,

— B (popMe 2IEKTPOHHOTO JTIOKYMEHTA.

Jnist U1 ¢ HapyLIIeHUSIMU OTIOPHO-BUTaTENILHOTO armapara:



— B meUaTHOM opme,

— B (hopMe DIEKTPOHHOTO JIOKYMEHTA.

I[aHHBIfI NNEepCUYCHb MOKCT 6BITB KOHKPCTHU3UPOBAH B 3aBUCUMOCTH OT KOHTHUHI'CHTA
00yJaroMmxcsl.

5. IlepeyeHb OCHOBHOW W JONMOJHHUTEJLHOH Y4eOHOH JHMTepaTrypbl, HEOOXOAUMOI
AJIS OCBOEHMS TUCUMILIMHBI (MOIYJIs).

5.1 OcHoBHasi 1uTEpaTypa:

1. baxBanos, H.C. UucneHHbIe METOBI B 33/1a4aX U yrnpaxHeHUsX: yueo. nocoome / H.C.
baxsanos, A.B. Jlanun, E.B. YmxkonkoB. — OnektpoH. naH. — Mocksa : M3narenbcTBo
"Jlaboparopwust 3HarmiA", 2015. — 243 c. — ISBN 978-5-9963-2980-9 - [DnekrpoHHEI# pecypc].
— URL.: https://e.lanbook.com/book/70743 (06.04.2018).

2. Cpouxo, B.A. Yucnennsie metonpl. Kypce nekumii: yueonuk / B.A. Cpouko.— M :
WznatenscrBo "Jlaww", 2010. — 208 c¢. — ISBN 978-5-8114-1014-9. — [DnekTpoHHBIH
pecypc]. — URL: https://e.lanbook.com/book/378 (06.04.2018).

3. 3ammsusik, B. E. Uncnennsie Metoabl. OCHOBBI HayYHBIX BBIUMCICHUH : YU4EOHUK H
MPAaKTUKYM JUTs akajeMudeckoro Oakamaspuara / B. E. 3amusask. — 2-¢ u3j., nepepad. u JIOI.
— M. : UznmatensctBo Opaiit, 2018. — 356 ¢. — (Cepus : bakanaBp. AkageMHUYecKuid Kypc).
— ISBN 978-5-534-02714-3. — URL: https://biblio-online.ru/book/9D9516CB-A065-4497-
9062-5D8C77D8E644/chislennye-metody-osnovy-nauchnyh-vychisleniy

J1n1st OCBOCHHS TUCIMTUIMHBI MHBATMAAMH | JIMIIAMHU C OTPAHWICHHBIMUA BO3MOKHOCTSIMA
3I0OPOBBSI MMEIOTCSl M3JAHUS B DJIEKTPOHHOM BHJE B DIIEKTPOHHO-OMOIMOTEYHBIX CHCTEMAax
«JIaHbY.

5.2 JlonoiHUTEIbHASL JIUTEpaTypa:

1. Tony6 M. B., ®omenko C.U., llImak A.H. MeTon KOHEYHBIX 3JIEMEHTOB BBICOKOM
CTCIICHH TOYHOCTH, WJIM METOJ] CIIEKTPAIbHBIX JIEMEHTOB, B 3aJa4aX MaTeMaTHYSCKON (DU3HKH.
— Kpacnonap: KyoI'Y, 2015. — 75c.

5.3. [lepuoguyeckne U3IaAHUA:
1. XKypHan "BerarciauTelibHas MeXaHHKa CILTOIIHBIX cpen’ http://www2.icmm.ru/journal/

6. Ilepeyenr pecypcoB HH(GOPMALNMOHHO-TEJIEKOMMYHHKAIIMOHHOH  ceTH
«HTEepHET», HEOOXOAUMMBIX JI1 OCBOEHM S TUCUMILIMHBI (MOLYJIs1).

1. OOpa3oBaTeNbHbII MaTeMaTnyeckuii cant Exponenta. — URL: www.old.exponenta.ru

2. Mup MAaTeMaTHYECKUX YpaBHEHUH. Y4eOHo-00pa3oBarenbHas (uzuko-
MaTemMaThdeckas OuOnuoreka. DnekTpoHHas Oubnuoteka coaepxut DjVu- u PDF-daiinbt
y4eOHHKOB, Yy4eOHBIX MMOCOOUI, COOPHUKOB 3aqady M YHOPaKHEHWH, KOHCHEKTOB JIEKIIHA,
MOHOTrpaduii, CIpPaBOYHHKOB W JAUCCEpTALMiA IO MaTreMaThke, MexaHuke u (usmuke. Bce
MaTepuasbl MpUCIaHbl aBTOpaAaMU U YMTATESIMU WM B3AThl U3 VHTEepHETa (M3 WWW apXHBOB
OTKpbITOro Joctyma). OcHOBHOW (oHA OMOIMOTEKHM COCTaBISIOT KHUTH, W3aBaBIIUECs
Tpuaark u oosee set Hazan. — URL: http://eqworld.ipmnet.ru/ru/library.htm

3. Undopmanonnsie  matepuansl  LleHTpa ~ KOMMBIOTEpPHOTO  MOJETUPOBAHUS
Hwxeropoackoro yausepcurera. — URL: http://www.software.unn.ac.ru/ccam

4. @enepanpHbiii  moptan  "Poccuiickoe oOpasoBanue". Katangor o0pa3oBaTenbHBIX
pecypcoB. — URL:
http://www.edu.ru/modules.php?op=modload&name=Web_L inks&file=index&Il_op=viewlink&
cid=1314

7. MeToanyeckue yKa3aHUfl JJs O0Y4YAIOUIMXCS MO OCBOEHUIO JAUCHHUILINHBI
(MomyJisi).
B kypce ucnonb3yrorcs ciaeayromme MeToabl U GopMbl pabOTHI:


https://e.lanbook.com/book/70743
https://e.lanbook.com/book/378
https://biblio-online.ru/book/9D9516CB-A065-4497-9062-5D8C77D8E644/chislennye-metody-osnovy-nauchnyh-vychisleniy
https://biblio-online.ru/book/9D9516CB-A065-4497-9062-5D8C77D8E644/chislennye-metody-osnovy-nauchnyh-vychisleniy
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

— nexiuu (4 yaca B HEJETIO);

— 71abopaTOpHbIC 3aHATHS B KOMITBIOTEPHOM Kjacce (4 yaca B HECIIO, BBIMOJHSAIOTCS
3aJ]aHUs HAa KOMITBIOTEpaxX U 00CYKIAI0TCS OCHOBHBIC BOMPOCHI JJOMAIITHUX 3aaHU ).

B ocBoenun JUCHUIUIMHBI MHBAJIMJAMHW U JIMIAMU C OIPaHUYCHHBIMU BO3MOIKHOCTAMU
3I0pOBbsSI OOJIBIIIOC 3HAYCHHWE HMECT WHIMBHIyajbHas ydcOHas pabora (KOHCY/IbTAIlMH) —
JOTIOJTHUTEIIBHOE PAa3bsCHEHHE YIeOHOTO MaTepHaa.

I/IHI[I/IBI/I[[yaJII)HI)IC KOHCYJIbTallUKM 110 HNOPCIMETY ABJIAAIOTCA  Ba’XKHBIM q)aKTOpOM,
CHOCO6CTBYIOHII/IM WHIAWBHUAYyaJIn3allun O6y‘-IeHI/I$I N YCTAHOBJICHHUIO BOCIIUTATCIIBHOI'O KOHTAKTa
MCXKAY MNOpernoaaBarCiicM U 06yanOIIII/IMC$I HWHBAJILJAOM MWK JHAOOM C OIrpaHUYCHHBIMU
BO3MOKHOCTSAMMU 3J0POBbA.

8. llepeyens HHPOPMALHOHHBIX TEXHOJIOTH, HCTIOIb3YyEeMBIX NMPH OCYIIECTBIEHUU
00pa30BaTe/IbHOIO MpoLecca 0 AMCHUILIMHE (MOAYJII0).

8.1 lepeyenb HHPOPMALHOHHBIX TEXHOJIOTHIA.

— KoMIibroTepHO€E TeCTHpPOBaHUE TIO UTOTAM U3Y4YEHUS Pa3JIeIOB IUCLIUIUIMHEIL.

— IIpoBepka foMamHuX 3aJaHAN.

— Hcnonb30BaHue IIEKTPOHHBIX TPE3EHTALMN ITPU MPOBEACHUHN IPAKTUYECKUX 3aHATHI.

8.2 IlepeyeHb HEOOXOAMMOT0 MPOTPAMMHOI0 00ecIeYeHusl.
1. Onepanunonnas cucrema MS Windows.

2. Matlab.

8.3 llepevyenb HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM:

1. Dnexrponnas oudauoreunas cucrema ELIBRARY.RU (http://www.elibrary.ru)/

2. WudopmaiioHHO-aHATUTUIECKHE MaTepUaIIbl 110 NapaljIeIbHbIM BBIUUCICHUSIM. —
URL: (http://www.parallel.ru)

9. MarepuajbHo-TeXxHHYeCKasi 0a3a, HeoOXoguMasi ISl  OCYHIIECTBJIEHHSI
00pa30BaTeJILHOI0 NMPOLECCa MO AMCHUIIMHE (MOLYJIIO).

MaTepI/IaHLHO'TCXHI/I‘I€CKO€ oOecreueHue JAUCHUITIMHBI

Ne Bua pa6or
(MOMyIIsT) ¥ OCHAIIEHHOCTh
1. JlekunoHHble 3aHsATHS | JICKIIMOHHAs — ayquTOpHs, OCHAIIEHHAs MPe3CHTAIMOHHOMN
TEXHUKOH  (MMPOEKTOP, OSKpaH, KOMIBIOTEP/HOYTOYK) W
COOTBETCTBYIOIIMM TMpOrpaMMHBIM obecrieueHueM (Microsoft
Office PowerPoint, Matlab, Python).
2. JlabopaTopHbie JlabopaTtopusi,  YKOMIUICKTOBaHHas  CIICUAIU3UPOBAHHOMN
3aHATUSL MeOeNbI0 M  TEXHUYECKUMH CPEICTBAMH  OOYyYCHUS W
COOTBETCTBYIOIIUM TPOrpaMMHBIM oOecrnieueHuem (Matlab,
Python).
3. CamocTrosTenbHas Kabuner s caMOCTOSTENIbHOW  pabOThl, OCHAIICHHBIH
pabota KOMITBIOTEPHON TEXHUKOW C BO3MOXKHOCTBHIO TOIKITIOUEHHUS K

cetn «lMHTEpHET», NpOrpaMMON HKPAaHHOIO YBEIUYEHHS U
o0ecreyeHHbI JOCTYIOM B 3JIEKTPOHHYIO HWH(OPMAIMOHHO-
00pa30BaTeNIbHYIO CpPEAy YHUBEPCUTETA.



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

