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Pabouas mporpamMma aucuuIUiMHbl «MaTeMaTHUecKue airopuTMbl 00pabOTKH H300paXKeHU
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1 ]_Ie.]'ll/l H 3aJaY1 U3YYCHUSA TUCHUIIJINHDBI

1.1 Heab (uCUMIINHBI
LlensiMu  OCBOGHHS ~ TUCHUIUIMHBI  «MaTeMaTHYecKHe  alrOpUTMBI  0OpabOTKH
M300pakeHUID» SBIAIOTCA: OCBOGHHE MAaTEMaTH4YecKOro ammapara oOpaOoTKu H300pa)keHUi;
U3y4CHHE COBPEMEHHBIX alrOPUTMOB LU(PPOBOH 00pabOTKM, BOCCTAHOBIICHHSA, AaHAIN3A,
KJIacCU(HKALUK U PACIIO3HABAHHS N300PaKECHHIA.

1.2 3agauyu AUCUUIIMHBI
[Ipennaraemplii Kypc JOKEH MOMOYb CIYIIATENSM TMOJIYYUTh TMPaBUIBLHOE U
BCECTOPOHHEE TPEJCTABICHNE O BO3MOXHOCTSAX HCIOJIB30BAHUS MAaTEMaTHYECKHX aITOPUTMOB
U1 00pabOTKK M300paKEHUH.

1.3 MecTo nucuunjanHbl (MOayJisl) B CTPYKTYype 00pa3oBaTebHOM
NMPOrpamMmbl
Jucnumnmna «MaTemMaTH4ecKue alropuTMbl OOpaOOTKM M300pakKeHUM» K 4YacTu,

dbopMupyeMOil ydacTHHKaMH 00pa30BaTelnbHBIX OTHOIICHUH broka 1. Jucnmrmuimaer (MOmynn).
Jucuunnuna Oazupyercs Ha 3HAHUSAX, MOJNYUYEHHBIX MO CTaHAAPTy BBHICIIErO OOpa3oBaHUs, U
SBJSIETCS. OCHOBOW JUI PELICHMS MCCIEN0BATENbCKUX 3ajad. /[[nsg ycnemHoro oOcBOEHHs
JUCIUIUIMHBI MAarUCTPaHT JOJDKEH BIAJETh 00s3aTeIbHBIM MHUHUMYMOM COJEpPXaHHUS OCHOBHBIX
00pa30BaTeNbHBIX IPOTPaAMM 110 MaTeMaTHKE B HH()OPMATHKE NI OaKalaBpOB.

1.4 TlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHs MO JUCHUIIIMHE
(MO1y.110), COOTHECEHHBIX € MVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOEHHSI
o0pa3oBaTeIbHON NPOTrPaMMBbI

W3ydeHnue nanHON y4yeOHON AUCHUILUIMHBI HAPABICHO HA (OPMUPOBAHUE Y 00YyUatOIIUXCsI
CHEAYIOIMX KOMIIETECHIINM:

Kon n HaumeHnoBanue naankaropa* Pesynbprarel 00y4eHHs IO TUCIUATUINHE
JOCTHKEHHS KOMIIETCHLIUH

[IK-1 - CriocobeH neMoHCTpUpOBaTh QyHIaMEHTAILHBIE 3HAHUSI MATEMAaTHUECKUX U

€CTECTBEHHBIX HayK, IPOrPaMMHUPOBAaHUS U HHPOPMAIIMOHHBIX TEXHOJIOTUI

NIIK-1.1- JleMOHCTpUPYET HaBBIKW PELICHUS 3HaTh: QOPMYIMPOBKH 3a71a4, yCIOBHUS

3a[a4 KIaCCHYECKONH MaTeMaTHKH, MPUMEHUMOCTH KOHKPETHBIX MAaTEeMaTHUECKUX

TeOpeTH‘ICCKOﬁ MEXaHHKU, MaTeMaTU4eCKOn MCTOHAOB JIsl pCHICHUSL 0a30BBIX 3aaa4

(IJI/ISI/IKI/I VYMeTh: CTPOUTH Ha OCHOBC OIMMCAHUA CI/ITyaLII/Iﬁ
CTAHAAPTHBIC TCOPCTUICCKUC MOACIIN

Biagers: MeTOOIOTMEN UCCIIEI0BAHUS

UIIK-1.4 - CoOupaet 1 aHaIM3UPYET
HAYYHO-TEXHHUUYECKYI0 HHPOPMAIHIO C
yueToM 0a30BBIX MPEICTaBICHUH,
MOJTy9YEeHHBIX B 001aCTH
(dyHIaMeHTaTbHON MaTeMaTHKH,
MEXaHUKH, ECTECTBEHHBIX HAYK,
MPOTPaMMHUPOBaHUS M HHPOPMALTUOHHBIX
TEXHOJIOTHI

3HaTh: METOJUKY cOopa, 00paboTKU 1 (HOPMBI
Ipe/ICTaBICHNs HAYYHO-TEXHHYECKOH MH(OpMAIHH

YMeTh: MPOBOUTH HHTEPIIPETALIUIO TTOTYyUSHHBIX
pe3yJIbTaTOB UCCIIEIOBAHNSI.

BJ'IaILCTI)Z MNPaKTHYCCKUMU IpUEMaMU U MCTOJUKAaMU
aHaJIM3a MHOT'OMCPHBIX CTATUCTHUYCCKUX JTaHHBIX C
MNPUMCHCHHUEM MATEMATUYCCKOI'O aIlrapara.

NIIK-1.5 - InaHupyeT U oCyIIecTBISET
Hay4YHO-UCCJIEI0BATEIbCKYIO
JEeSATeFHOCTh B MATEMaTHKE, MEXaHUKE H
nHpOpPMaTHKE

3HaTh: criocoObl 00padaThIBaHUS SMIUPHUECKUX U
9KCIIEPUMEHTATBHBIX JAHHBIX

YMeTb: popMymupoBaTh mpodiIeMy HAyIHOTO
HCCIIEOBAHMSI; ONIPEACIIATH TPOTrpamMMy
MPaKTUYECKUX ACUCTBUI




Bragets: HaBbIKaMU BBISBJICHUS ITPOOIIEM,
BO3HUKAOIIUX [TPH aHAIHN3€¢ KOHKPETHBIX CUTYAIH,
IpeajiaraTh Coco0bl UX PEIIeHUs

[IK-2 CriocoOHOCTD TTPOBOANTE HAYYHBIE HCCIIEIOBAHMS, HA OCHOBE CYIIECTBYIONINX METOJIOB B
KOHKPETHOM 00J1acTH MPO(hECCHOHANIBHOM NI TEIIbHOCTH

UIIK-2.4 - JleMoHCTpUPYET HAaBBIKA
JIOTMYHOTO ¥ MOCIIEI0BATELHOTO H3II0KCHHUS
MaTepHala HayqHOTO UCCIICIOBAaHUS B YCTHOM
¥ MUCEMEHHOH (hopMme

3HaTh: METOIOJIOTHIO U3JI0KEHHS HAYIHBIX
HUCCIIEI0OBaHUI

YMeTh: Nocne0BaTeabHO B YCTHOW M MUCbMEHHOM
(dopme nznaratb HHPOPMAIHIO, TTOTYICHHYIO B
pe3ysbpTaTe NPOBEACHHOIO HAYYHOTI'O HCCIIENOBAHMS

Bragets: HaBbIKamMu TOTHYHO (pOpMyIHPOBATH
pe3yNbTaThl HAYYHOTO UCCIIEAOBAaHUS

HIIK-2.5 - IIpumeHsieT B
npodeCcCHOHANEHON IEATETLHOCTH
METOJIUKY pa3pabOTKH U peaiu3aliuu
QITOPUTMOB Ha 0a3€ S3BIKOB BBICOKOTO
YPOBHS M MAKETOB MPHUKJIAIHBIX MPOTPaMM
MOJICTTUPOBAHUS

3HaTh: HHTEPPEIC MAKETOB MPUKIATHBIX ITPOTPAMM
JUIsL pa0OTHI CO CTATHCTHYECKUMU JTAHHBIMH

YMeTh: croco0BI OpraHU3alui MHOTOMEPHBIX
CTaTHCTUYCCKUX HAOIFOICHUN

Biramets: HaBBIKaM# paObOTHI B Cpelie TTAKETOB
MIPUKJIATHBIX POrPaMM JIJIst pa0OTHI C
MHOTOMEPHBIMH CTATHCTUIECKUMHU JaHHBIMU,
00pabaThIBaTh CTATUCTUYECKHE JAHHEIE C
HNCII0JIb30BAHUCM COBpeMeHHLIX KOMHI)IOTCpHBIX
TEXHOJIOTHH

UIIK-2.1 - JleMOHCTpUpPYET MpaKkTHYECKHE
HaBBIKH B TIPOBEJICHUH HAy4YHO-
HCCIIeIOBATEIHCKOM PabOTHI B
npodeccnoHanbHON 001acTh

3HaTh: crocoOBI pelIeHus MpodiaeM aHalu3a 1
MHTEPIPETALNH PE3yIbTaTOB HAyYHO-
HCCIIeIOBATEIHCKUX PadoT

YMeTh: cucTeMaTu3npoBarh, GOpMyITUPOBATH
podJeMy UCCIIeA0BaHUS; IPOBOANTh
HMHTEPIIPETALMIO MOTYyYEHHBIX Pe3yIbTaTOB
HCCIICAOBaHUS

Bitamers: HaBbIKAMH CTPYKTYPUPOBAHHUS PE3YJILTATOB
HAYYHO-UCCIIEA0BATEIbCKUX padoT

HNIIK-2.2 - CocTaBisieT IUIaH peuieHus,
CTaBUT B X0/[1€ PCIICHUA TPOMEIKYTOYHBIC
LIEJH JUTS JOCTHXKEHUSI OCHOBHOM,
KPUTHUKYET IIPEIIOKEHHBIN IyTh PEILICHHUS
3aJIa4M U TPOTHO3UPYET BO3ZMOXKHBIH
pe3yibTaT

3HaThb: IIPUHOMUIIBI CUCTEMHOT'O ITOAX0Aa IMpHU PEHICHUN
MPAKTHUYCCKHUX 3a1av

YMeTb: 0CyLIeCTBIATh BBIOOP HHCTPYMEHTAIBHBIX
cpeacTB a1t 00pabOTKU MHOTOMEPHBIX
CTaTUCTUYECKHX JTaHHBIX B COOTBETCTBHUH C
[TOCTABJICHHOM 3a7jauel, aHaIM3UPOBaTh PE3YIbTaThI
pacueToB 1 000CHOBBIBATH MOTYUEHHbIE BHIBOIbI;
MpeayCcMaTpUBAaTh X0J] COOBITHI U TIOCIIEACTBUS TEX
WJIM MHBIX 3TAIoOB

BJ]aIIeTB: HaBbIKaMU BBISIBJIICHUS np06neM,
BO3HHUKAKOMINX IIPU aHAJIIN3C KOHKPCTHBIX CHTyaHHﬁ,
npeajiaratb CIIOCOOBI KX PCUICHUA

Pe3ynbpTarhl 00y4eHHs MO IUCHMIUIMHE JOCTUTAlOTCS B paMKaxX OCYLIECTBIEHHS BCeEX
BHUJIOB KOHTAaKTHON U CaMOCTOSITENIbHOM pabOThl 00y4aroIMXcs B COOTBETCTBUU C YTBEPKACHHBIM

y‘{e6HBIM IIJIAaHOM.

Nunukatopel  TOCTHKEHUS

KOMIIETEHITHI

CUMTAIOTCI  CPOPMHUPOBAHHBIMU  TpU

AOCTHIKCHUU COOTBCTCTBYHOIIUX UM PE3YJILTATOB O6y‘-ICHI/IH

2. CTpyKTYypa M cofiep:KaHue JMCHUIIHHbI
2.1 PacnipenesieHne TPyA0EMKOCTH AUCUMIIMHBI IO BUAaM padoT

OO6mas TpyA0EMKOCTh JUCIUILIUHBI COCTaBIsET 2 3a4. e/.(72 yaca), uX pacnpeaesieHue mo

BUJaM PabOT IPEACTaBICHO B TaOJIHIIE.




Bun yaeOHo# paboThl Bcero Cemectphbl
4acoB (dachl)
4

KonrakTHas paGora, B TOM 4ncJje:
AyIuTOpHBIE 3aHATHS (BCEro): 16 16
3aHATHUSA JIEKIIUOHHOI'O TUIIA 8 8 - - -
JlaGopaTopHble 3aHITHS 8 8 - - -
3aHATHS] CEMUHAPCKOTO TUTIA (CEMUHAPBI,
IIPAKTUYECKUE 3aHSITHSI) i i i
Nuas koHTaKkTHas padora:
KonTpons camocrositensHoi pabotsl (KCP) - - - - -
ITpomexxyrounas arrecranus (MKP) 0,2 0,2 - - -
CamocrosiTe/ibHasA padoTa, B TOM YHUCJIe: 55,8 55,8
KypcoBas pabora - - - - -
ITpopaboTka yueOHOTO (TEOPETUIECKOT0) MaTepHraia 15 15 - - -
BrimonHenne uHIUBUYa IbHBIX 3aaHUN (IIOrOTOBKA 25 25 i i i
COO00ILIeHUH, TPe3eHTalU)
Pedepar 10 10 - - -
[ToaroToBka K TeKymeMy KOHTPOJIIO 5,8 5,8 - - -
KoHnTpoJb:
[ToaroroBka Kk sK3aMeHy - - - - -
O01as Tpy10eMKOCTh yac. 72 72 - - -

B TOM 4HcJie KOHTAKTHAs 162 | 162

padoTa

3a4. e 2 2

2.2 CTpyKTypa AMCUMUILJIMHBI:

Pacripenenenue Bu1oB yueOHOM pabOThI U UX TPYIOEMKOCTH IO pa3jienaM JUCIUILINHBL.

Pazgensl AUCHUIIINHBI, U3y49aCMBIC B 4 CCMECTPC

KommuecTtBo wacos
Ne
AynuropHas
pas- HaumeHnoBanue pa3aenon CaMOCTOSITEIb-
ena Beero padora Has pabora
A 7 m | Jp
1 Marematudeckue MCTO}I\I}:I 37 3 4 30
00paboTKH N300pakeHU
5 MareMmaTHUeCKHE MeTUO,Z[BI 34 5 4 75
aHaJIn3a U300pakeHUI
3. | UKP 0,8 0,8
Hmozo no oucuyuniune: 72 8 8 55,8

2.3 ConeprxaHue pa3/ie/ioB AUCHUNIHHBI:
2.3.1 3aHATHA JEKIMOHHOTO THIIA

HaunmenoBanue Coneprkanue pasjena dopma Tekymero
No paszaena KOHTPOJIA
1 2 3 4
1. | OcHoBbI 006pabOTKH IToBopot u3obpaxenus. Macurabuposanue. | PedepatuBHblii 10-
[BETHBIX M300paxkeHuit | [Ipobrema MOBTOPHOTO KBAHTOBAHMSL. KJaJ
Juddepennuposanue n300pakeHHS.




[IceBnorpanuent u 3enzo. CBEPTKH.
BrIcTphIie CBEPTKH C MOTMHOMAaMU.
CrnaxuBaHHe ¢ COXpaHEHUEM T'PaHUII.
Menmnannas ¢punsTpamnmst. Mopdomornaeckre
omnepauun. Pazmbikanue (opening) u
3ambIkanue (closing). Anroputmsr Ban
Xepka. 3amaya nBeropenykunu. Merox K-
cpeaHuX. MeTon MeAMaHHOTO CEYEHHUS.
MeTton BockMepuuHOTO JepeBa (quad-tree).
Krnacrepuzaiiis B IBETOBOM ITPOCTPAHCTBE.
Bunapuzanus nzo0paxenuii. Metomas
ria00aabHOM, TOKATLHOM U aJallTUBHOMN
Oomrapuzauu. MeToj IByX cpen-Hux. Merton
Otcy. MeronHubmka

BoccranoBnenue
n300pakeHUI

3amaya oOpalieHus anmapaTHol QyHKINH.
Pedoxycuposka. Tomorpadust. 3agaua
mymornoaasienus. HopmaibHbIi,
AMITYJTECHBIN ¥ IEPUOJNYECKUHN (Myap) IIyM.
Anrebpandeckuii MeToJl. BunepoBckas
¢unbTpanus. baiiecoBckuil moaxo.
Mopdhomornaeckuii moaxoJy

PedeparuBHbIii 10-
KJaz

YacTOTHBLIN U BEUBJIET-
aHanu3

YacToTHbI aHaIM3 ¥ QUIBTpAIUS CUr-HAJIA.
Oypre-ananmms. [IpeodbpazoBanne Oypre ¢
OKHOM. BeiiBieT-aHanu3. YacToTHO-
BpeMeHHOe OKHO. [Ipeobpa3zoBanue Xaapa.
Knaccudukarus n3obpakeHnii. AHaIN3
LIBETOBBIX pacmpenenacHuil. IHBapraHTHbIE
OIMCAaHUS H300paKEHUSI

PedepaTuBHslii 10-
KJa]

CerMmeHTanus
M300pakeHUH

OOBbeKTHasT CerMeHTAIVs H300paKeHH.
IIBeroBas cermenTanus. TekcTypHas
cermenTarms. GuibTpel ['abopa. Beinenenne
rpaHull. 3aMbIKaHUE IPaHuL]. AJITOPUTMBI
MOWCKa Kparyaiiiero nytu. Meton
BOJIOpa3ziesoB. METOIUKY CIUSHUS
oOracrel, pazpe3aHust 00JacTeid,
COpeBHOBaHUs o0acTel

Pedeparusnsrii mo-
KJaJ

Cxartne u300pakeHHi

Cxarune nzobpakennit. C:katue 6€3 MoTeps:
RLE (PCX, TIFF), Xadbdmana (TIFF),
LZW(TIFF, GIF, PNG), apudmerndeckoe
koaupoBaHue. C:kaTHe ¢ MOTEePSIMU:
KocuHycHoe npeoopasosanue (JPEG),
BeliBneT-mpeoopaszosanue (DjVu).

Pedeparusnsrii mo-
KJaJ

2.3.2 3aHATHSA CEMUHAPCKOI0 THIIA

HaunmenoBanue
pasmena

Copepxanue pazznena

dopMa TeKyIIero
KOHTPOJIS

2

3

4

OCHOBEI
LIBETHBIX
N300 pasKeHHIA

00paboTku

IToBopoT u3o0paxkenusi. MacirabupoBaHue.
[Ipobaema MOBTOPHOTO KBAaHTOBAHHS.
HubdepeHunpoBaHue H300paxKeHHs.
IlceBnorpaaunent Ju 3ens3o. CBEPTKH.

PedepaTusHslii 10-
KJ1a]




BrIcTphIe CBEPTKH C MOTMHOMAaMU.
CrnaxuBaHHe ¢ COXpPaHEHUEM T'PAHHLL.
Menauannas ¢unprpanus. Mopdoaoruieckue
omeparun. Pa3Mbikanue (opening) u
3amMbikanue (closing). Anroputmsl Ban
Xepka. 3amaya nBeropeaykunu. Merox K-
cpenHuX. MeTon MeAMaHHOTO CEYCHHUS.
MeTton BockMepuuHOTO JepeBa (quad-tree).
KrnacTtepuzanus B IBETOBOM IIPOCTPAHCTBE.
bunapuzarus n3o0paxxeHnit. MeToas!
rin00aabHOM, TOKATLHOM U aJallTUBHOMN
Ounapuzanuu. Merton IByx cpenHux. Metox
Otcy. Meron Hubmxka

2. | Boccranopnenue 3amaya oOpalleHus anmnapaTHON QYHKIIUY. PedeparuBHsiii n0-
N300 pasKeHHIA Pedoxycuporka. Tomorpadus. 3agaga KJ1an
mymornoaasienus. HopmasbHbIi,
HUMITYJIbCHBIA M IEPUOJMUYECKH (Myap) LIyM.
Anrebpandeckuit MeTo1. BunepoBckas
¢unpTpamnus. baitecoBckuit moaxo.
Mopdonorndeckuii moaxox

3. YacTOTHBEIN U BEUBIIET- YactoTHbIH aHaIM3 ¥ QUIBTPAIUS CUTHAJIA. PedeparupHsiii n0-
aHanu3 dypoe-ananus. [Ipeodpazoranue Dypre ¢ KJ1aJl

OKHOM. BeliBner-ananusz. YactoTHo-
BpeMeHHoe OKkHO. [IpeoOpazoBanue Xaapa.
Knaccudukanus nzodpaxenuii. AHamms
LIBETOBBIX pacmnpenencHuil. HBapraHTHbIE
OTMHCaHUs N300PKEHUS

4. | Cermenranus OOBbeKTHasT CerMeHTAIVs H300paKeHH. PedeparuBusIii no-
M300pakeHUN IBeroBas cermenTanus. TekcTypHas KJan

cermenTanyst. @wibTpel [abopa. Beinenenue
rpaHull. 3aMbIKaHUE IPaHUL]. AJITOPUTMBI
MOMCKa KpaTyaiiuiero mytu. Meron
BOJIOpa3eia0B. METOANKH CIUSIHUS
o0JacTel, pa3pe3aHust 00JacTe,
copeBHOBaHHA obOnacTe

5. | Cxarue u300paskeHUN Cxarune m3o0paxenuil. Cxxarue 0e3 noreps: | PedepatuBHeiii n1o-
RLE (PCX, TIFF), Xaddmana (TIFF), | xman

LZW(TIFF, GIF, PNG), apudmeruueckoe
kogupoBaHue. (CxaTe € TIOTEPAMHU:
KocuHycHOe  mpeoOpazoBanue  (JPEG),
BeliBieT-npeodpazosanue (DjVu).

2.3.3 IIpakTnyecKkue 3aHATHUS
3ansamus npakmuyecko2o muna He npeodycmompeHul

2.3.4 lIlpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)
Kypcosvie pabomul ne npedycmompenui.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHHUsI JIs1 CAMOCTOATEIbHOM padoThl
o0y4aromuxcs Mo JMCHHUILIHHE (MOLY110)

Bun camocrositenpHoM | [lepeuenb yaeOHO-METOIUUECKOTO 00SCTICUSHHS TUCIIUTUTMHBI
paboThI IO BBITIOJTHEHUIO CAaMOCTOSITENILHOM paObOThI

1. (ITomroroBka K Meronuueckue ykazaHus I8 TOATOTOBKM K  3aHSTHUAM
TEKYIIEMY KOHTPOJIIO JIEKIMOHHOTO M CEMHMHApPCKOr0 THUIA. YTBEPXKICHbI Ha




3acenanuu Cosera (hakyabTeTa MaTEMATHUKU M KOMITBIOTEPHBIX
Hayk @I'BOY BO «KyOI'Y». [Tpotokon Ne 5 ot 05 mas 2022 1.
Metoauueckue yka3aHUs MO BBIMOJIHEHHUIO CaMOCTOSITEIIbHOMN
paboThl oOyuaromuxcs. YTBepkJIeHbl Ha 3acenanuun Coera
(dakyapTeTa MaTeMaTHKU U KoMIbloTepHbIX Hayk @I'BOY BO
«Kyo6I'VY». IIporokon Ne 5 ot 05 mas 2022 r.

Metoauueckue yka3zaHusl 1O HCIOJIb30BAaHUIO MHTEPAKTHUBHBIX
METOOB O00y4eHus. YTBepxaeHbl Ha 3aceganun CoBera
(dakyapTeTa MaTeMaTHKU U KoMIbloTepHbIX Hayk @I'BOY BO
«Ky6I'Y». ITporokon Ne 51 ot 05 mast 2022 r.

MeTtoauueckre yka3zaHUsi 0 IOATOTOBKE 3cce, pedeparos,
KypcoBbIX paboT. VYTBepkaenol Ha 3acenanun Cosera
(dakyapTeTa MaTeMAaTHUKH U KOMIBIOTEpHBIX Hayk PI'BOY BO
«Ky6I'V». IIporokon Ne 51 ot 05 mast 2022 r.

2. |BeimmonHeHue
nabopaTopHbBIX paboT U
pacdyeTHO-rpapuIECKUX
3aJJaHui

Mertoanyeckue yka3aHMsl 110 BBIIOJIHEHUIO JIAOOPATOPHBIX
pabor. VYTBepxkneHsl Ha 3aceganuu CoBera (Qakyibrera
MaTeMaTHUKd U KommbloTepHbIX Hayk OI'BOY BO «Ky6I'V».
ITporoxon Ne 5 ot 05 mast 2022 r.

Meroanyeckre  yKa3aHUsT 10  BBINOJHEHUIO  PacyeTHO-
rpaduyeckuX 3amaHuii. YTBepKIeHbl Ha 3acemanuu CoBera
dakynbTeTa MaTeMaTHUKU ¥ KoMIbloTepHbIXx Hayk @PI'BOY BO
«KyoI'Y». [Iporokon Ne 5 ot 05 mas 2022 1.

3. |llogroroBka u
odopmIIeHHE OTYETOB
10 TIPAKTHKE

1. Meronnyeckue yka3zaHUs MO IMOATOTOBKE U O(QOPMIICHHIO
oTyeTa IO INpPaKTUKEe. YTBepxkIeHbl Ha 3aceganun Cosera
dakynbTeTa MaTeMaTHUKU U KoMIbloTepHbIXx Hayk @PI'BOY BO
«KyoI'Y». I[Iporokon Ne 5 ot 05 mas 2022 1.

Y4ebHO-MEeTOINUECKIE MAaTEPUAIIBI IJIs1 CAMOCTOSATEIbHOM PabOThl 00YyJarOIUXCS U3
qrcia MHBAIK/IOB U JIMI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3710poBbs (OB3) npenocrapistoTcs
B (hopMax, aJalTHPOBAHHBIX K OTPAHMYCHHUSAM UX 3[J0OPOBbS U BOCHIPUATHS HH(DOPMAIIH:

Jlis i1 ¢ HapyIIEHUsIMU 3pEHUS:

— B MieyaTHOM (popme yBeIMUEHHBIM HIPUPTOM,

— B (popMe 3IIEKTPOHHOT'O IOKYMEHTA,

JIns AL ¢ HapyIeHusIMH CityXa:

— B I1e4aTHOM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
Jlnist a1 ¢ HapyIeHUsIMHM OTIOPHO-/IBUTATENIBHOTO anmapara:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,
JlaHHBIN TIepeYeHb MOXKET ObITh KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT KOHTHUHI€HTA

00y4aroIuxcs.

3. O0pa3oBaTesIbHbIC TEXHOJIOTHH

B cootBerctBum ¢ TpedoBanusimu @I'OC BO no nanpasnenuto noarorosku 02.04.01 Matema-
THKAa U KOMIIBIOTEPHBIE HAYKH peain3alus KOMIETEHTHOCTHOIO MOJXOJa J0JKHA MpeayCMaTpUBaTh
IIMPOKOE HCMOJIb30BAHHE B Y4eOHOM MpOIECCe AKTHBHBIX W HHTEPAKTUBHBIX (OPM IPOBENCHUS
3aHATAN B COUYETAHWHM C BHEAYIUTOPHOU pabOTO#l C menbio (GOPMHUPOBAHUS W Pa3BUTHS TPEOYEMBIX

KOMHGTGHL{I/Iﬁ O6y‘-13.}OH_II/IXC$II

- IPAKTUYCCKasa pa60Ta C JJIEMEHTAaMH HMCCJIICAOBaAHNUA,
- JIa6opaTopHa;1 pa60Ta B KOMIIBIOTCPHOM KJIACCE, KOMIILIOTCPHAA TCXHOJIOI'UA O6y‘IeHI/I${;

- MCTO MPOCKTOB;

- HOHCKOBBIﬁ, 3BpPICTPI‘-ICCKHI>i METO.




st Tu1 ¢ orpaHMYeHHBIME BO3MOKHOCTSIMHA 3J0POBbS IPEAYCMOTPEHA OpraHU3aIUs
KOHch'IBTaL[I/Iﬁ C HUCIIOJIB30BAHUEM 3J'IeKTp0HH0171 IIOYTHI.

4. OueHoYHbIEe CPeCTBA JAJISl TEKYIIEero KOHTPOJIS yCIeBaeMOCTH U IIPOMEKYTOYHOM
arTrecTalnuu

Kox xoHTpOonupyeMon
No KonTponupyembie pazaesnbl HanmenoBanue
/ KOMIIETCHIIUH

n/m JUCITUTIAHBI (wtH ee uacTh) OLICHOYHOI'O CPEJCTBA

1 MaremaTruuecKkue MEeTO bl [K-1, TIK-2 PacuerHo-rpaduueckoe
00paboOTKH N300paKECHHIA 3a/laHue

2 Marematuueckre MeTO bl [K-1, T11K-2 Pacuetno-rpaduueckoe
aHaJIM3a u300paskeHu i 3aJjaHue

Jlns monydeHHsl 3adeTa 10 JUCHUIUIMHE WM JIOMyCKa K OK3aMEHy HEeoOXOIMMO
chopmupoBars «IlopTdenb MarucTpaHTa», KOTOPBIA JOJDKCH COJCpPXKAaTh pPe3yiIbTaThl BCEX
PEAyCMOTPEHHBIX Y4EOHBIM IITAHOM padoT.

«[Toprdens mMarucTpanTa» IpeACTaBISICT COOOM IENEBYIO0 MOA0OPKY padoT CTydeHTa Ha
KOMITBIOTEPE, PACKPHIBAIOIIYIO €r0 WHAWBUIYaTIbHbIE 00pa30BaTEIIbHBIC TOCTHKCHUS B yUeOHOM
muctuinHe. CTpyKTypa mopTders BKIOYAST CISAYIONINEe YIeOHbIe MaTePHAIIBL:

- pPe3yNbTaThl BHIIOJIHEHUS IPAKTUUECKUX pabOT HAa KOMIIbIOTEPE;

- BBINOJIHCHHBIE 3a/IaHKSI /ISl CAMOCTOSITEIbHOU pabOThI Ha KOMITBIOTEPE;

- BBINOJHEHHBIMH KOHTPOJBHBIMH Pa0OTaMu, B TOM 4YHCIIEe pabOTaMH HaJ OMIMOKaMu.
Kpurepun onenkn yaeOHOro HopT(hoIro MarucTpaHTa:

OlLIEHKa <«3auTeHo» BbIcTaBisiercs 3a 90-100% Hamuuns HEOOXOIUMBIX MaTEpUANIOB B
noptdoimo;

OLICHKA «HE 3aYTCHO» BBICTABIIACTCS, €CJIM MaTepPHUaIoB B MOPT(OINO MPUCYTCTBYET MEHEE
90%.

4.1 ®oHj OLIEHOYHBIX CPEACTB /ISl IPOBeeHNs TeKylel aTTecTauuu

B xoae Tekymed arrectalMy OLIEHUBAIOTCS IMPOMEKYTOUHBIE PE3YJIbTaThl OCBOCHMS
CTY/ICHTAaMH JUCIHUILTUHBI «MaTeMaTnieckue aaropuTMbl 00paboTku m300pakeHuity. Texymmii
KOHTPOJIb OCYILECTBIIACTCS C UCIIOJIb30BAHUEM TPAJAULIMOHHON TEXHOJIOTUN OLIEHUBAHUS Ka4yeCTBa
3HAHUN CTYJEHTOB M BKJIIOYAET OIICHKY CaMOCTOSITENIbHOW (BHEAyAMTOPHOW) U ayIAUTOPHOM
paloThI (B TOM UucIe pyOexHbIN KOHTPOJIb). B KauecTBe OLIEHOYHBIX CPEJCTB UCHOIb3YIOTCS:

- pa3jMuyHble BHJIBI YCTHOTO M TNHCHMEHHOTO KOHTPOJS (BBICTYIJIEHHME Ha CEMMHApe,
pedepat, yueOHO-METOUIECKUN TTPOCKT);

- UHAMBHUAYaJIbHbIE U/WUJIM TPYNIOBBIE JOMAIHUE 3a/1aHus, TBOPUYECKHUE pabOThI, TPOEKTHI

U T.J.;
- OTYET IO MPaKTUYECKON padoTe.
4.2 ®oHJ OLEHOYHBIX CPEACTB VI MPOBEACHUS POMEKYTOYHOM aTTeCTAIMN
BOITPOCHI K 3AYETY
1. Kakum o6pa3zom ocymiecTBisieTcs AUCKPETU3alns CUrHaa?
2. Kak BpIOMpaercs BenMunHa 11ara JMCKpeTH3anuu?
3. Kakum 06pa3om ocyiecTBisieTcss KBAaHTOBaHUE U300pakeHus?
4. B ueM 3akiaroyaeTcst anropuTM IByMEpPHON CBEPTKH?
5. B kakux ¢pyHKUIUAX IPUCYTCTBYET AJITOPUTM JIBYMEPHOU CBEPTKU?
6. B yem oTinuue anroputMa MeMaHHON (QUIBTPALIUU OT AITOPUTMA GUIIBTPAIMH C TOMO-
LIbIO ONIEpALlUM YCPEIHEHUS C TIOPOroM?
7. Kakwue tumsl mrymoB popmupyet GyHKIUS MO 3allyMIIEHUIO H300paxeHuit imnoise?
8. Jlnis Kakux 1enei MOXHO MCIoNIb30BaTh GyHkImio freqz2?
0. Kakum 06pazom MOXKXHO chopMHUpPOBATH MACKy JTUHEHHOTO (hUibTpa mo xemaemoin AUX?

10. Kakas ¢pyHkuus no3Bossier copMHpOBaTh ABYMEPHBIH (GUIBTP U3 OHOMEPHOT0?



11. Yro 00ycnaBIrMBaeT UCKAKEHHUS N300paskeHUsI IPH €ro (GOPMHUPOBAHUU?

12. Kakue QpyHKIMH MCIIONB30BATKCH JIIsl MOJEIUPOBAHUS «Pa3MbITHS» U300paKEHUS U €T0
BOCCTAaHOBJICHHS B 33JJaHUU JIaO0OPATOPHOM paboThI?
13. Kakue npuHIUIIBI IeKaT B OCHOBE MOCTpoeHus GpuiibTpoB Bunepa, romomopdHoro pusb-
Tpa?
14. Kakue nornyeckue onepauuu Haj OMHAPHBIMU H300paKEHUSIMU BbI 3HaeTe?
15. Kakue mopdonorudeckue onepanuu o0paboTKu N300pakeHUst OTHOCATCS K 0a30BBIM?
16. Kaxkue onepanuu siBiIsS0TCS KOMOMHHUPOBAHUEM SPO3UHU U AWJIaTalluN?
17. Kakue ¢pynkunu nakera [PT BBIMOTHSIOT onepaniy 5po3uH U AUIATALUH, 3aMbIKAHUS,
pa3MbIkaHus?
18. B uewm 3akmrouaercst cermenTanus uzoopaxenus? 19.

Kakue npu3zHaku UCIONB3YIOTCS AJIsi CETMEHTAUuU?
20. Buewm 3axmmrouaercst METO/ BBIpAIIMBAaHUS 00JIACTEH, UCTIONIB3YIOIIUNCS IS CETMEHTAINH
n300pakeHus?
21. B uem 3akirouaercs MeTos pa3aeseHus, UCIONb3YIOIUNCS 1)1 CErMEHTaluu
n300pakeHUs?
22. Uro siBIsieTCSI BXOJHBIMU ITapaMeTpaMu (YHKIIUU CErMEHTAIIMA METOAOM pa3zieleHus ?
23. B yewm 3akmrogaercs nmpeobpa3oBaHue SPKOCTHOTO cpe3a?
24. Kakue mapamerpsl Bo3Bpamiaer pyHkuus impixel?
25. Kakue QpyHkumu ucnonb3yroTces AJis BHIIOTHEHUS IBYMEPHOTO IPSIMOTO U OOPAaTHOTO Mpe-
obpaszoBanus Oypee B cucteme MatLab?
26. 3aueM wucnonp3yeTcss AByMmepHas guckperuzanus? IlpuBeautre mnpumepsl GYyHKIUU
IMCKPETH3allMd. YeM Ha3HaueHHe CTPYKTYpOOOpasyromero »sjeMeHTa B MOP(OIOrHYecKux
onepanusix?
27. st gero ucnonp3yroTcst Mop(dooruueckue onepauu’?

OneHouHbIE CpeACTBa I MHBAJIUI0B U JIUL C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBbSI
BBIOMPAIOTCS C YUETOM UX MHAWBUIYAIBHBIX MCUXO0(U3NYECKUX OCOOCHHOCTEH.

— MpU HeOOXOAMMOCTH MHBAIIU/IaM H JIUIIAM C OTPAaHHYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI
IIPEJOCTABIIAETCS TOTIOJIHUTEILHOE BPeMs JJIs IOATOTOBKU OTBETA HAa 3K3aMEHE;

— TPU TIPOBEACHUH TPOIEYPHl OLICHUBAHHS PE3yJbTaTOB OOYyUEHHS WHBAIWAOB U JIHII C
OTpaHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSI NPEyCMaTPUBACTCS HCIIOJIb30BAaHUE TEXHUYECKHX—
npu HEOOXOAWMOCTH JJIsi OOYYAIOIMXCS C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbS U
MHBAJINIOB MPOLEAYpa OLIEHUBAHUS PE3YNbTATOB O0YUYEHUS M0 AUCHUILIUHE MOXKET NMPOBOAUTHCS
B HECKOJIHKO JTAIOB.

[Iponienypa oleHHBaHUS pe3yabTaTOB OOYYEHHUS WHBAIMJOB U JIUI[ C OrpaHUYCHHBIMU
BO3MOYKHOCTSIMH  3/IOPOBBSl 110 JIUCHUIUTHHE (MOIYIIO) TPEIyCMAaTPUBAECT MPEIOCTABICHUE
uHbopmanuu B (GOpMax, aJanTUPOBAHHBIX K OrPAHMYEHUSAM HMX 370pPOBbS M BOCHPUATHS
nH(popMaLuu:

Jlnist a1 ¢ HapyIeHUsIMH 3pEHUS:

— B IleyaTHOM (popme yBeIMUEHHBIM HIpUPTOM,

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA.

JIns AL ¢ HapyIeHUsAMH CIlyXa:

— B I1e4aTHoM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUnist a1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATENIBHOTO anmapara:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII IEpeYeHb MOXET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
00yUaroIuXcs.



5. llepeyeHb yueOHOM JIUTEPATYPbI, HEOOXOAUMOI 1151 OCBOCHHUS THCUHUILINHBI

(MoayJin)

5.1 OcHoBHas 1uTEpaTypa:
1. Tpomuenko, A.A. MeToasl BTOpUYHOM 00pabOTKH M pacrio3HaBaHUs H300pakeHUH [Diek-
TPOHHBIH pecypce] : yaeoHoe nmocodue / A.A. Tpomuenko, A.1O. TpomueHko. — DNEKTPOH. 1aH. —
Cankr-IletepOypr : HAY HUTMO, 2015. — 215 c¢. — Pexum pocryna:
https://e.lanbook.com/book/91585. — 3ari. ¢ sxpana.
2. I'op6aueB, C.B. IludpoBas 06paboTka a’pOKOCMUYECKUX H300paKEHUN [DIEKTPOHHBIN

pecypc] : monorpadus / C.B. I'opbaues, C.I'. Emenssnos, [[.C. XXganoB. — DneKkTpoH. qaH. —
Tomck : TI'Y, 2015. — 304 ¢. — Pexum noctyma: https://e.lanbook.com/book/92018. — 3arm. ¢
JKpaHa.

5.2. llepuoguyeckue u3IaHus:

KypHan «MaremaTH4ecKoe MOIEIIUPOBAHUEY

Kypnan «KXypHan BEIYHCIUTEILHON MaTEMATUKH M MATEMAaTHIECKON (DU3HKI»

KypHan «BeraucauTenbHbIE METOIBI M IPOTPAMMUPOBAHKEC)

Kypnan «®yHnaMeHTaTIbHAS M PUKIIATHAS MAaTEMAaTHKA)

6. [lepevyeHn pecypcoB HH(POPMANIMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH «HTEp-
HeT», He00XO0AMMBIX /IVISl OCBOCHUS TUCHHILIMHBI (MOAYJIs1)

=

1. Hayunas anekrponnas 6ubimoreka Poccuiickoro ¢ponna ¢pyHIaMeHTATBHBIX HCCIIEIOBA-
Huit (PODN) http://www.elibrary.ru/
2. Hoctyn x 6a3am ganneix komnanuun EBSCO Publishing, HacunTeiBatonm 6osee 7 ThIC.

Ha3BaHWM >KypHaAJIOB, Oosee 3,5 ThIC. peLIEH3UPYEMBbIX KypHaioB, Oonee 2 Toic. Oporurop, 500
kaur, 500 KypHAJIOB ¥ ra3eT Ha pycCcKoM si3bIke. http://search.ebscohost.com/

3. basbl nanHbIX AMepUKaHCKOro HHCTUTYTa (pusuku American Institute of Physics (AIP)
http://scitation.aip.org

4. DNEeKTPOHHBIN JIOCTYII K aBTopedeparam http://vak.ed.gov.ru/search/
http://vak.ed.gov.ru/announcements/techn/581/

5. DnexTpoHHas 6ubnnoTeka aucceptanuii» Poccuiickoit I'ocynapcrBennoit bubnuorexu
(PT'B) http://diss.rsl.ru/

6. becrinartnas crienmanu3upoBaHHasi IOUCKOBAs cucTeMa Scirus /Ui MOMCKa HAYYHON UH-
dbopmartuu http://www.scirus.com

7. WNudopmannonnas cucrema «E1nHOe OKHO 10CcTyna K 00pa3oBaTesIbHBIM pecypcam»
http://window.edu.ru/window

8. bubnuorekasnekrponHbIxyueoHuKOBhttp:// Wwww.book-ua.org/

9. PYBPUKOH — nndpopmaninoHHO-3HIMKIONEeIMYECKUH POEKT KoMnanuu «Pycc mopran

http://www.rubricon.com/.

7. MeToau4ecKue yKazaHHus 1JIsl 00y4al0IIMXCSl 10 OCBOCHHIO M CUMIIIMHBI (MOLYJI51)

Jl1 ycriemHoro yCBOeHHsI TEOpPETUYECKOT0 MaTepHala, HE00X0AUMO U3yUeHUE JIEKIIUU U
PEKOMEHIyEMOM JINTepaTyphl U3 IIYHKTA 5.

JlexuvoHHBIE 3aHATHS IPOBOAATCS IO OCHOBHBIM PA3/eiiaM JIUCHUILIAHBI, OIINCAaHHBIE B
nyHkTe 2.3.1. OHU JONONIHAIOTCS NPAKTUYECKUMU 3aHATHAMH, B X0J1€ KOTOPBIX CTYAEHTHI TOTOBAT
WHIUBUAYaAJIbHbIE TPOEKThl. CaMocTosATENbHAs pab0Ta CTYAEHTOB COCTOUT U3 MOATOTOBKU
MaTEPUAJIOB U JIUTEPATYPBI Ui YCIIELITHOTO BBIIIOJHEHUS IIPOEKTA.

dopMa TeKyIIero KOHTPOJIsi 3HaHUN — MOCEIEHUE JICKIIMOHHBIX 3aHATHH, padoTa CTyJeHTa
Ha MPaKTHYECKUX 3aHATHIX, TOATOTOBKA pedepaTUBHBIX JOKIa10B. iToroBas ¢oopma KOHTPOIIS
3HAHUH 110 JUCHUILINHE — 3a4eT.

B ocBoeHuM IUCHUIUIMHBI MHBAIMAAMU M JIMLAMHU C OIPAaHUYEHHBIMH BO3MOXHOCTSMU
310pOBbsl OOJBIIOE 3HAUYEHHWE HMMEET WHAMBHUAyalibHas yueOHas pabora (KOHCYNbTallUU) —
JIOTIOJTHUTEIBHOE Pa3bsiICHEHUE yUeOHOTro MaTepuania.

WnauBuayanbHbple KOHCYJIbTAlMM 10 MIPEIMETy SBIAIOTCS  BaXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM HWHIWBUIYyaIN3aluu OOyYEHHUS U YCTAHOBJIEHHMIO BOCIHTATEIBHOTO KOHTAKTa
MEXIy [pernojaBaTeieM M OOydYaloUMMCS WHBAIMJIOM WJIM JIMLIOM C OTPaHWYCHHBIMU


https://e.lanbook.com/book/91585
https://e.lanbook.com/book/92018
http://www.elibrary.ru/
http://search.ebscohost.com/
http://scitation.aip.org/
http://vak.ed.gov.ru/search/
http://vak.ed.gov.ru/announcements/techn/581/
http://diss.rsl.ru/
http://www.scirus.com/
http://window.edu.ru/window
http://www.book-ua.org/
http://www.rubricon.com/

BO3MOXHOCTAMU 310POBbA.

8. Ilepeyenb MH(POPMAITMOHHBIX TEXHOJIOTHIi, HCIOJIb3YeMbIX IIPU OCYLIECTBJICHUN
o0pa3oBaTeIbHOIO NMpouecca o AUCHUILINHE (MOAYJII0). (IPH HE00X0AUMOCTH)

8.1 llepeuenb HHGOPMANMOHHBIX TEXHOJIOT U,

I/ICHOHB?;YIOTCSI SJICKTPOHHBIC MMPE3CHTAUU ITPU IMTPOBCACHUH JICKIIMOHHBIX U
MPAKTUYECKUX 3aHATUN

[IpoBepka fOMaNIHUX 3aJaHUI U KOHCYJIBTUPOBAHUE MOXKET OCYIECTBISTHCS
MOCPEACTBOM JIEKTPOHHOM MOYTHI

8.2 IlepeyeHb HEOOXOAUMOT0 MIPOTPAMMHOTI0 O0eceYeHusl.

Microsoft Office

8.3 llepevyeHb HHPOPMALHMOHHBIX CIIPABOYHBIX CHCTEM:
OnexrponHas oubnmoreunas cuctema eLIBRARY .RU(http://www.elibrary.ru/)

9. MarepuajbHO-TeXHUYeCKas 0a3a, He00OXoAUMAs VIS OCyLIeCTBJIeHUs 00pa3oBa-
TeJbHOI'0 NPoLecca M0 AMCHMILINHE (MOAYJIIO).

No Bit paor MartepuanbHO-TeXHUYECKOE 00eCredeHUE JUCIIUTUIMHBI (MOTYJIS)
W OCHAICHHOCTD
1 ['pynnossie Kommnbrorepnsrit kimace 301H, 309H, 316H, 320H, 101A, 105A,
(unuBUayanbHBL €) | 219C
KOHCYJIbTaITU!
2 Texymmit Kommnbrorepnsrii kimace 301H, 309H, 316H, 320H, 219C,
KOHTPOJIb, 101A, 105A
MIPOMEXKYTOYHAS
aTTeCTalUs
3 CamocrositenbHa 1 | Aynuropun 312H
pabora



http://www.elibrary.ru/)

