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1 IEJM U 3AJAYUN U3YUYEHUA JTUCHUITJIMHBI

1.1 Heab u3ydyeHust T CHUTITHHBI

I[ens nzyuenust qucuuininHbl «KOMITBIOTEpHBIE METOIBI 00pabOTKH MU(GPOBBIX H300pa-
XKEHUI. popMHUpoBaHUE YrITYyOJICHHBIX 3HAHWHA MO0 MAaTEMaTHYECKHM MOJEISIM MPEACTABICHUS
UQPPOBBIX M300paKECHUI, METOAaM UX OOpPaOOTKM M alrOpUTMaM CXKATHS M BOCCTAHOBJIICHHS
M300pakeHuil.

Ilpeomem wzyueHusi nucuuIUMHBL «KoMIbIOTEpHBIE METOIBI 00pabOTKM MH(POBBIX
U300paxeHuiD»: MUPPOBbIC N300pAKCHHSI, 3aKOHOMEPHOCTH, CBOWCTBA M METO/IbI, XapaKTEPHBIE
JUTSL TIPOTIECCOB CXKATHSI M BOCCTAHOBIICHUS H300paKCHUH.

1.2 3agaum AMCHMIIMHBI

Ocnoenbie 3a0auu V3ydeHus] TUCUMIUIMHBI «KOMITBIOTEpHBIE METO/bI 00pabOTKH -
POBBIX U300paKCHUN»:

— mony4yeHue 0a30BBIX TEOPETHYECKUX CBEIEHHH MO MaTeMaTHYeCKUM METoJaMm oOpa-
00TKH 1TU(DPOBBIX U300PAKECHHIA;

— 00y4eHHE METO0/1aM TIOCTAaHOBKH OOpaTHBIX 3a/1a4 B JJAHHOU MPEIMETHON 00J1acTH;

— peanmu3anus aJrOpUTMOB CKATHS U BOCCTAHOBJICHHS HU(POBBIX M300paKeHUN U BU-
3yalln3alus MOIy4YeHHBIX PE3yIbTaTOB;

— oOpeTeHre HaBBIKOB IIPUMEHEHUS CTAHJIAPTHBIX POTPAMMHBIX CPEACTB JUIS PEIICHUS
3aj1a4u C)KaTHS U BOCCTAHOBJICHUS IIU(DPOBBIX N300paKEHHUIA,

— TIOBBIIICHUE YPOBHS MAaTEMAaTUYECKOH KYJIbTYPbl U TPAMOTHOCTH CTYJCHTOB.

1.3 MecTo AUCHMIJIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMmbl

Jucuunnuza «KomnbroTepHblE METOIbI 00pabOTKH HUPPOBBIX U300pakeHUN» OTHOCUT-
cs K 4actd, popMupyeMoil yyacTHUKaMHU 0Opa3oBaTelbHBIX OTHOLIEHUH, Onoka b.1 «/lucuu-
TUTAHBI (MOZYIIN)» U SIBIISCTCS TUCIUILIMHON [T U3YYEHUS 110 BBIOODY.

B cooTBercTBUM ¢ y4eOHBIM IUJIAHOM JaHHAs JAUCLMIUIMHA ABISETCS MOCeNyIomel s
JucuumInH «MaremaTuyeckui aHainsy, «OyHKIMOHAIBHBIN aHanu3y», «DyHIaMeHTalbHAs U
KOMITbIOTEpHAs anredpay», «AHaTuTHUYecKas reoMmeTpus», «luddepenuunansHas reomeTpus u
Tonojorus», «KomMnbploTepHast TeOMETpUss U T€OMETPUUYECKOE MOJeIUpoBaHue», «CToxacTuue-
CKHMH aHanu3», «/luckpeTHas MareMaTuka, MaTeMaTHYECKasl JIOTMKA U UX MPHIIOKEHUS B MaTe-
MaTHKE M KOMIIBIOTEPHBIX Haykax», «/luddepennuanbupie ypaBHEHUS», «YpaBHEHUS B 4acT-
HBIX NMPOU3BOAHBIXY», «Pusnka», «TexHonorun nporpaMmupoBanust U padotel Ha OBM», «Co-
BPEMEHHbBIE KOMIIBIOTEPHBIE TEXHOJOTUN», «MeTospl onTuMu3anuny», «KomOuHaTopHBIE anro-
pUTMBD», «OCHOBBI KOMIIBIOTEPHBIX HAYK.

N3yuyenne mucruruivabl «KoMIblOTepHBIE METOJIbI 00pabOTKM HUQPPOBBIX H300paxe-
HUI» He0OXO0AMMO Il OCBOEHUS JUCHMIUIMHBI «Pacro3HaBaHue 00pa30B U MHTEIUIEKTyalbHbIE
CUCTEMBI», MPOXOXKIECHUS MPEAJUIIIIOMHON MPAKTUKU U 3aIIUTHI BBITYCKHOM KBalU(pHUKAIIMOH-
HOMU pabOoTHI.

1.4 TlepeuyeHb IUIAHUPYEMBIX Pe3yJabTATOB 00y4eHHUSI 1O AU CHMILJIMHE,
COOTHECEHHBIX C INIAHUPYEMbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbHOH
NPOrpamMmbl

[Ipouecc wuzyuenuss aucuuruiHbl «KommbioTepHble MeTOapl 00pabOTKH IUGPOBHIX
n300pakeHHiT» HanpaBieH Ha GOPMHUPOBAHUE Y OOYHAIOLINXCS CIEAYIOIIUX KOMIETSHIINH.

Kon n HaumeHoBaHue UHAMKaTOpa™
JOCTH>KEHHS] KOMIIETEHIIUN
IIK-1 — CnocoGeH 1eMOHCTpUPOBaTh 0a30BbIe 3HAHUS MATEMaTHYECKHX U €CTECTBEHHBIX
HayK, OCHOB IPOrpaMMHPOBaHUS M HHPOPMAIIIOHHBIX TEXHOJIOTUH

PCSyJ'ILTaTLI O6y‘-ICHI/I}I 110 JUCHHUITIIMHE




Kon n nanmenoBanue naaukaropa™
IOCTHIKEHUS KOMIIETEHIIUU

Pe3y.HLTaTI>I OGy‘-ICHI/ISI 110 JUCHUIIIIMHEC

IIK-1.1 — J/IleMOHCTpHUpPYET HABBIKU pe-
LICHUS 3a/1a4 MAaTEMaTUYECKOTr0 aHaJU-
3a, TUHEWHOH anreOpsl U aHATUTHYC-
CKO# reoMeTpuH, UCIIONB3ys (hyH/Ia-
MEHTAJIbHBIE 3HAHMUSI, TOJIyYE€HHBIC B
00JacT JaHHBIX MATEMATUYCCKHUX JHC-
LUIUTHH

3HaeT OCHOBHBIE METOJIbI KpUTUYECKOTO aHAIN3a U
OCHOBBI CHCTEMHOT0 MOAX0/1a KaK O0IIEHAyYHOTO
MeTo1a

YMeeT aHanu3upoBaTh 3a/1a4y, UCIOIb3YsI OCHOBBI
KPUTHYECKOI0 aHAJIM3a U CUCTEMHOI0 IOJX0/1a

YMeeT oCymecTBIATh MOUCK HEOOXOTUMOM JIs
pelleHus MOCTaBIeHHOM 3a1auu HH(popMaLuu,
KPUTHYECKH OLIEHMBAs HA/ISKHOCTh Pa3IMYHBIX
MCTOYHUKOB NHGOpMaIuu

IIK-1.2 — JIeMOHCTpUpPYET HABBIKH IIPO-
rpaMMHUPOBAHUS TTOATOTOBJICHHBIX aJl-
TOPUTMOB PEIICHHSI BEIYUCIUTEIBHBIX
3ama4, pa3pabOTKU CTPYKTYPHI U IPO-
IpPaMMHPOBAHUS PEISIIIMOHHBIX 0a3
JaHHBIX, @ TAK)KE KCIIEPTHBIX CHCTEM

3HaeT NPUHLIMIIBL, KPUTEPHUH, ITPABUIIA IOCTPOCHUS
CYXKJIEHHsI U OLIEHOK

Ymeet popmMupoBaTh COOCTBEHHBIE CYXKICHUS U
OLICHKH, TPAMOTHO U JIOTUYHO apTyMEHTHUPYsI CBOIO
TOYKY 3pEHUS

YmMmeer IMPHUMCHATH TCOPECTUYCCKUC 3HAHUA B PCLIC-
HHU IIPAKTUYCCKUX 3a1a4

IIK-1.3 — Biageer ceTeBBIMU TEXHOJIO-
TUSIMH, B TOM YHCJIe, OCHOBAaMH TCOPUHU
HEHUPOHHBIX CETEN

3HaeT OCHOBHEIC IMPUHIMUIIBI ITIOCTPOCHHA BbBIYHC-
JIMTEIbHOM TEXHOJIOTHH CETEBOr0 THUMA

YMeeT BBIOpaTh MPOrpaMMHOE 00SCTICUSHUE JITIst
pellleHus TOCTaBIEHHOM 3a/1a4H, B TOM YHUCIIE —
TOIOJIOTMK0 HEHPOHHOM CETH

Bnageer meToaukaMu OTIagKH CETEBBIX [IporpamMm

IIK-1.4 — CoOupaer u aHaTU3UpPyeT
HaY4HO- TEXHUYECKYIO0 HH(POPMAIIHIO C
y4eToM 0a30BbIX MPEACTaBICHUH, MO-
JY4eHHBIX B 00J1aCTH (hyHIaMEHTaIIb-
HOW MaTeMaTHKH, MEXaHUKH, €CTe-
CTBEHHBIX HAyK, IPOrPaMMHPOBAHUS U
WH(POPMAIIMOHHBIX TEXHOJIOTHIA

3HaeT OCHOBHBIE ()YHKIIMM MATEMATHUECKHUX ITaKe-
TOB IIPOrpamM JJis IPOBEACHUS CUMBOJIMYECKUX
BBIYMCIICHUI

Ymeer IIpOBOAUTD Q)OpMaHBHBIC J0Ka3aTCJIbCTBa
MAaTEMAaTUYCCKUX PE3YIbTATOB HA OCHOBC aKCOMa-
THUYECKH 3aJaHHBIX CBOMCTB 00BEKTOB H OHepaHI/Iﬁ

BnaneeT HaBBIKAMH 00eCTICUCHUS KOPPCKTHOCTHU
BBITIOJTHEHU A anre6pa1/1quKHx onepaunﬁ KOMIIbIO-
TCPHBIMHU CPCACTBAMU

IIK-4 — CnocobeH mpenojaBaTh MaTeMaTUKy U MHPOPMATHKY B CpEAHEH IIKOJE, CHelrallb-
HBIX Y4eOHBIX 3aBE/IEHUSAX HAa OCHOBE MOJIyY€HHOTO ()yHJaMEHTAIbHOT0 00pa30BaHUs U Hayy-

HOI'O MUPOBO33PCHUA

IIK-4.1 — ITouumaetr 1 0OOBICHIET Me-
CTO MPETNoJAaBacMOTro MPeIMETa B
CTPYKType y4eOHOH esaTenbHOCTH;
BO3MO>KHOCTH TIpeIMeTa 1Mo (OpMHUpPO-
BaHUIO Y Y /l; crienranbHble TPUEMBI
BOBJICUECHUS B YIEOHYIO JIEATETLHOCTh
0 MPEAMETY 00yUaroIINXCcs ¢ Pa3HbIMU
o0pa3oBaTeNbHBIMH TOTPEOHOCTAMU;
yCTaHABIMBATh KOHTAKTHI C 00y4aro-
IIUMUCS PA3HOTO BO3pacTa U UX POIH-
TeIsIMU (3aKOHHBIMU MPEJCTABUTENIS-
MH), APYTUMH TI€IarOTUIECKUMH 1
WHBIMH PaOOTHHKAMU; COBPEMEHHBIE
MeJarOTHIECKUE TEXHOJIOTHH peaan3a-
MY KOMIIETEHTHOCTHOI'O IIOAX04a C
Y4E€TOM BO3PACTHBIX M MHIWBUYaITb-

3HaeT OCHOBHBIE IOHATHS, METOIbl M PE3YJIbTATHI
Teopun 00pabOTKU IUPPOBBIX N300paKEHUM

YMmeer penath TUIOBBIE 337ja4u 00pabOTKU U }-
POBBIX M300pakeHUM

Braneet HaBbIKaMK IPUMEHEHHS METOJIOB 00pa-
00TKH MU(PPOBBIX U300PAKEHUM




Kox n HanMeHOBaHME HHAMKATOpa™
TOCTHKEHUS KOMITETEHITUU
HBIX 0COOCHHOCTEH 00YyJaronuxcs; Me-
TOJIbI ¥ TEXHOJIOTHH MOJIUKYJIBTYPHOTO,
mudepeHIMPOBaHHOTO U Pa3BUBAIO-
1IEr0 00y4YEeHUs

Pe3y.HLTaTI>I OGy‘-ICHI/ISI 110 JUCHUIIIIMHEC

IIK-4.3 — Bnazneer HaBbIKaMH 00yue- 3HaeT OCHOBbI METO/I0JIOTMH NIPENOJaBAaHUS TEO-
HUS U TUArHOCTHKHU 00pa30BaTeIbHBIX | pUH 00pabOTKH ITU(POBBIX U300pAKCHHI
Pe3yIbTATOB C YYETOM CIICHU(PUKU YMmeer cucTeMaTH3UPOBAaHHO M3JIaraTh OCHOBHBIE
y4eOHOM TUCIUIUIMHBI U PeaTbHBIX MOHSTHS U PE3yIbTAThl TEOPUH 00paboTKH Ludpo-
y4eOHBIX BO3MOXXHOCTEH BCEX KaTero- BBIX H300paXeHUH

puii 00y4aromuXxcs; IpUEeMaMu OLEHKU | BiiajeeT HaBbIKaMu IIpenojaBaHus OCHOB TEOPUH
00pa3oBaTeNbHBIX PE3YIBTATOB: POp- 00paboTKH HUPPOBBIX U300paKEHUI

MHPYEMBIX B IPETIOIaBaEMOM HpEIMETE
NpCAMETHBIX U MCTAITPCAMETHBIX KOM-
NETEHIINH, a TAK)KE OCYIECTBIATh
(COBMECTHO € IICUXOJIOI'OM) MOHUTO-
PHHT JJUMYHOCTHBIX XapAKTEPUCTUK

2 CTPYKTYPA U COAEPKAHUE JUCHUITJIMHBI

2.1 PacnpeaeneHue TPy10éMKOCTH JMCHUILUIMHBI 110 BUIaM padoT

OO6mas TpyI0éMKOCTh JUCIUTUIMHBI COCTABIISACT 2 3a4. el. PacrpenencHue 4acoB 1Mo BH-
naM y4eOHO# paboThl peACTaBIeHO B TaOJIHULIE.

N Tpy10eMKOCTb, 4aCOB
Bun yuebnoit paboTsl Boero 8 cemecTp

KonrakTHasi paboTa, B TOM 4HcJIe: 34,2 34,2
AyIuTOpHBIE 3aHATHS (BCEro) 30 30
B ToMm uncie:
3aHATHA NEKIINOHHOIO THUIIA 10 10
JlaGopaTopHbIe 3aHITHS 20 20
HNuas koHTaKTHasi padora: 4,2 4,2
KonTpoas camoctostensHoi padotsl (KCP) 4 4
ITpomesxytounas arrecrauus (MKP) 0,2 0,2
CamocrosiTejibHasi pa6oTa, B TOM YHCJIe: 37,8 37,8
MpopaboTKa yueOHOTO (TEOPETUIYECKOTO) 10 10
MaTepuaa
IToaroroBka K 1a00paTOpHBIM paboTaM 20 20
IloAroTroBKka K TEKyIeMy KOHTPOJIIO 7,8 7,8
KoHTpoJs: - —
ITonroToBka K 9K3aMeHy — —

4acoB 72 72
OO0wmas Tpynoem- B TOM YHCIIE 34,2 34,2
KOCTh KOHTaKTHas paboTa

3ad4. eI. 2 2




2.2 CTpyKTypa AUCUHMILIU

HbI

Pacnpenenenue BUIOB yueOHOH pabOThI M UX TPYILOEMKOCTH IO pa3aeiaM AUCHUIUINHBI

IMpEaACTaBJICHEI B Ta6J'II/II_[e.

KosmmuectBo wacos
No Bhe-
pas- HaumenoBanue pasnenos Beero AyautopHas pabora ayIUTOpHAs
neiaa paborta
JI 113 JIP CPC
1 OO01ue cBeneHus 5.8 2 3 3 3.8
0 U300paNKEHUSX
2 |SVD-cxkarue 24 4 — 8 12
3 |Texnosorus jpeg 20 2 — 6 12
4 |Monudukaus anropuTMoB 18 2 — 6 10
_ |UTOI'O 1o pasnenam 67.8 10 B 20 37.8
JUCIUTUTUHBI
— |KCP 4 — — — 4
— |(MKP 0,2 — — — 0,2
IloaroroBka k
TeKyLIeMY KOHTPOJIIO B B B B B
OO0mas TpyI0eMKOCTh 72 10 _ 20 42
[0 JUCLAIUINHE

[Tpumeuanue: JI — nexuun, [13 — npakruueckue 3ansatus, JIP — naboparopusie 3anarus, CPC —

CaMOCTOATCIIbHAA pa60Ta CTYACHTA

2.3 Copaepxanue pa3aeoB TUCHUTLIAHBI

2.3.1 3aHgTHd JIEKIMOHHOIO THUIIA

[Tepedens 3aHATHI JTEKIIMOHHOTO TUTIA U UX KPATKOE COJIEpKaHUE MPEACTABICH B Ta0Iu-
1e. DopMaMu TEKYIIET0 KOHTPOJIS SBISIOTCS YCTHBIN omnpoc (YO) u nuceMenHslit onpoc (I10).

dopma
Ne HaumenoBanue pasnena Coneprxanue pasjiena TEKYIIETO
KOHTPOJIS
1 |OOume cBenenus ®dusuka u GU3NO0JIOTHS 3PEHUS. YO
0 N300pakeHUsIX KommnbroTepHoe npenctaBieHre n300pakeHuil.
CpaBHeHue n300pakeHN, HOPMBI
2 |SVD-cxarue CuHrynspHOE pa3yIoKEHUE MaTPULIBI. YO, 11O
CikaTue, TJ1aBHas 4acThb.
Metoa MakCUMH3aIMK CTOJIOIOB
3 |Texnonorus jpeg Pa3noxenne @ypbe, OCHOBHBIE CBOWCTBA. YO, 11O
KBanroBanue, @ypbe-cxaTue.
Cxartue 6e3 notepb, aroput™ Xaddpmana
4  Monudukauus anroput-  |CriaaxuBaHue U300paKeHH. YO, I10
MOB KoHueHnTprupoBanue n3o0paxxeHuil.
HrepanmoHHOe criaxnuBaHue

2.3.2 3aHATHs CEMHUHAPCKOTO THIIA

3ansaTus CCMHUHApPCKOI'o TUIla y‘{e6HBIM IJIaHOM HC IPCAYCMOTPCHBI.




2.3.3 JlabopaTopHble 3aHATHS

Pacnipenenenne mabopaToOpHBIX 3aHATUH MO paslenaM IUCHUIUIMHBI MPEICTABICHO B
tabnuie. DopmamMu TEKYIIETO KOHTPOJIS SBIAIOTCS yCTHBIN omnpoc (YO) ¥ MUChbMEHHBIN OIpoc

(I10).
®dopma
HaumenoBanue
Ne paszena HaumenoBanue 1abopaTtopHbIX padboT TEKYILETO
KOHTPOJIS
1 |OG6mwme cBeneHus — —
0 M300paKEHUX
2 |SVD-cxarue CuHrynspHoe pasjioxKeHUE MaTPHULIbIL. YO, 110
Cxarue, TJ1aBHas 4acCTh.
Metox Mmakcumu3anuu cTononos. Pabota ¢
n3zoo0paxxenueM. [loctpoeHne aropuTMoB
SVD-cxarus npu pa3TUuHOM KOJIMYECTBE CHH-
T'YJISIPHBIX YUCEIT
3 |Texnonorus jpeg Pabora ¢ nzo0paxxenuem. [Tocrpoenune YO, 10
JITOPUTMOB jpeg-CoKATHS MPU PA3THIHOM
KOJINYECTBE TAPMOHHK B pa3ioxeHnn Oypre
4  |Monudukauus anroput- |Pabota ¢ uzodpaxenuem. [loctpoenne YO, I10

MOB

QJITOPUTMOB CIVIAKUBAHUS NU300paKeHUsI U
KOHIIEHTPUPOBAHUE U300parKEHUSI.
Momudukarms anroputMoB SVD-coxatus u
jpeg-cxarusi. tepalinoHHOE CriiaKHBaHHUE

2.3.4 TlpumepHas TeMaTHKa KypCOBBIX paboT (IIPOEKTOB)

BrimonHenue KypcoBbIx paboT (IIPOEKTOB) YU€OHBIM IJIAHOM HE PEAYCMOTPEHO.

2.4 TlepeyeHnb yueOHO-METOIUYECKOTO 00ecedeHUsl
JAJISl CAMOCTOSITEIbHOM PadoThI 00y4arOIUXCH MO0 TUCHHUIINHE

CamocrodrenbHas paboTa CTYACHTOB 0 AUCLUUIUIMHE BKIIIOYAET CIEAYIOIINE BUJIbI 1€s-
TEJIBHOCTH:
— popalboTKy M aHAJIN3 JEKIIMOHHOT'O MaTepuaa;

— U3y4yeHue y4yeOHOH JINTepaTyphbl;

— nouck uHpopMaiuu B cetu IHTepHET 1O pa3IuuHBIM BOIIPOCaAM;
— peleHue 3a1a4 o TeMaM Kypca;

— paboTy ¢ BOIpOCcaMu JJIsi CAMOTIPOBEPKU;

— MOJTrOTOBKY K KOHTPOJIbHOU paboTe;

— MOJTOTOBKY K 3a4€Ty.

[TepedyeHnb yueOHO-METOIUYECKOTO 00ECTICUeHUS TUCIUTTMHBI PEICTABIIEH B TAOJIHIIE.

Bun camocrosTeapbHONR
paboTHI

[Tepedenn yueOHO-METOIUYECKOTO 00ECTICUCHHS TUCITUTLTMHBI
IO BBITIOJTHEHUIO CAaMOCTOSITENILHOM paObOThI

[ToaroroBka K Tekyie-
MY KOHTPOJIIO

1. Meroanueckre yKa3aHus AJsl MOATOTOBKH K 3aHSTUSIM JIEK-
LIMOHHOT'O U CEMHHAPCKOT0 THUMA. Y TBEPXKACHBI HA 3aceJaHUU
CoBera (akynbreTa MaTeMaTHKH U KOMIIBIOTEPHBIX HayK
OI'bOY BO «Ky6I'Y». Ilpotokon Ne 5 ot 05 mast 2022 r.

2. Meronuyeckrue yKa3aHUsl 1O BBIITOJHEHHUIO CAMOCTOSTEINb-
HOM paboThl oOywarommxcs. YTBepkleHbl Ha 3acenanuu Co-
BE€Ta @aKynLTeTa MaTEMaTUKW W KOMIIBIOTCPHBIX HAYK




OI'BOY BO «Kyo6I'Y». ITporokoa Ne 5 ot 05 mas 2022 1.

3. Meronuueckue yka3aHHs IO MCIIOJIb30BAaHUIO MHTEPAKTHB-
HBIX METOA0B 0OyueHMs. YTBepxAeHbl Ha 3acenanuu Coera
(bakynpTeTa MaTeMaTUKH M KomnbioTepHbiXx Hayk PI'BOY BO
«KyoI'Y». I[Ipotokon Ne 5t ot 05 mas 2022 r.

4. Metonuyeckue ykasaHHs MO MOATOTOBKE 3cce, pedeparos,
KYpCOBBIX paboT. YTBepxkAeHbl Ha 3aceqanuu CoBeta paxyib-
T€Ta MaTeMaTUKM M KommbloTepHbIXx Hayk PI'BOY BO
«KyoI'Y». I[Ipotokon Ne 5t ot 05 mas 2022 r.

2. |BemosiHeHHE 1abopa-
TOPHBIX padoT U pac-
YEeTHO-TPapUIECKUX
3alaHuI

1. Meroanueckre yka3aHUsS MO BBINOJIHEHUIO J1aOOPaTOPHBIX
pabot. Y1Bepkaensl Ha 3acenanuu CoBeTa (hakynbTeTa MaTe-
MaTtuku ¥ KomnbloTepHbix Hayk @I'BOY BO «KyoI'V». Ilpo-
TokoJ Ne 5 ot 05 mas 2022 r.

2. Meronuyeckue YKa3aHHUsS IO BBIOJIHEHHIO pacyeTHO-
rpaduueckux 3adaHuid. YTBepxkAeHbl Ha 3acenanun Cosera
(akynpTeTa MaTeMaTUKU M KommnbloTepHbX Hayk PI'BOY BO
«Ky6I'Y». [Iporokon Ne 5 ot 05 mas 2022 r.

3. |[loxmroroBka u odopm-
JICHUE OTYETOB I10
MPAKTHKE

1. MeTtoauueckue ykazaHHs MO TOATOTOBKE M O(OPMIICHHUIO
oT4eTa M0 MpakTUKe. YTBepxkAeHbl Ha 3acenanuu Cosera ¢a-
KyJbT€Ta MaTeMaTUKH U KoMmmbloTepHbIXx Hayk ®I'BOY BO
«KyoI'Y». IIporokon Ne 5 ot 05 mas 2022 r.

4. |BrimonHeHME U 3alIUTa
BBIITYCKHON KBanu(u-
KallMOHHOW paboThI

1. Meroauueckre yKa3aHHsl IO BBINOJIHEHHUIO M 3aLIUTE BbI-
MyCKHOM KBaM(UKaMOHHOW paboThl (OakanaBpuar, Maru-
cTparypa, CrenuaiuTeT). Y TBepKaeHbl Ha 3acenanun CoBera
¢dakynpTeTa MaTeMaTUKHU M KommnbloTepHbIX Hayk PI'BOY BO
«Ky0oI'Y». I[Ipotokon Ne 5 ot 05 mast 2022 r.

Y4eOHO-METOAUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 0OyYaIOIMIUXCS U3
YuCiIa MHBAJIUIOB U JIUI] C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) mpenpocraBnstoTcs
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 37JOPOBBS M BOCIIPUITHS UH(DOpMALIUU:

JIyist i1n ¢ HapyIIeHUsIMH 3pEHUS:

— B MieyaTHOU (hopMe yBeIMUEHHBIM HIPU(TOM;

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA;

— B (popme ayauodaiina;

— B ieyaTHOM (popme Ha s13b1ke bpaiins.
JList JIiL ¢ HapyIIEHUAMHU CIIyXa:

— B TIeYaTHOU (opme;

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
Jljig U1 ¢ HapyIIeHUSIMA OIIOPHO-JBUTATEILHOTO anmnapara:

— B I1e4aTHOH (hopme;

— B hopMe JIEKTPOHHOT'0 IOKYMEHTA;

— B (popme ayaunodaiina.

JlaHHBIH MepeueHb MOXET ObITh KOHKPETU3UPOBAaH B 3aBUCUMOCTU OT KOHTUHTEHTa 00Y-

Yaromuxcs.




3 OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

Jlst 6omee 3(pPeKTUBHOTO BOCTIPUATHS MaTepHalia 4acTh JICKIIUH 1 JJaOOpaTOPHBIX 3aHs-
TUH MPOBOJUTCSI C IPUMEHEHUEM MYJIBTUMEIUITHOIO 000pyI0BaHUS — KOMIUIEKCA annaparHo-
IPOTPAMMHBIX CPEJICTB, TIO3BOJISIFOIIUX ITOJIB30BATEI0 paboTaTh ¢ rpaduKoi, TEKCTOM, 3BYKOM,
BUJICO U JIp., OPTAaHU30BAaHHBIMU B BUJIE €AUHON HH(DOPMAITMOHHON CPEIbI.

4 OHEHOYHBIE CPEJACTBA JJIs1 TEKYHIEI'O KOHTPOJISA
YCHEBAEMOCTH U TIPOMEXYTOUYHOM ATTECTAIIAM

HpI/IMepBI THUIIOBBIX 3aﬂaHHﬁ IJI TEKYILIECTO KOHTPOJIA YCIIEBACMOCTH.

3amaua 1.

CosznaTh nporpamMmy, peausyroiyto aaroput™m SVD-cxatust uudpoBoro nu3zoopaxeHus.
[TpoBecTr pacueThl CKATHS PA3HOTO KA4eCTBa CXKATHS: OTIUYHOE, XOpOIIee, CpeIHee, MIoXoe.
[Toacuntarh KO3PHUIIUEHT CHKATHSI.

3angaua 2.

Co3aare mporpamMmy, peau3yrIIyI0 aJTOPUTM jpeg-ciKaTHs [U(POBOTO H300PAKCHHUS.
[TpoBecTn pacueTsl C)KATHS PA3HOTO KA4eCTBA CXKATHS: OTIUYHOE, XOpOIIee, CpeIHee, TI0X0e.
[Toacuntarh KO3PGUIIUEHT CXKATHUSI.

3anaua 3.

Co3aate nporpaMMy, peaau3yoLlylo aITOPUTM Pa3IoKeHUs HHU(POBOTo U300paxkeHus A
Ha TAapMOHMYECKYIO U OPTOrOHaNIbHYI0 cocTaBistonyto: A=G+H. [IpoBectu criiaxuBanue opTo-
roHaJIbHOM cocTaBisttomelt H u npumeHuTs K Hell jpeg-cxarue. [IpoBecTu pacuersl cxatus pas-
HOTO KauecTBa CXKATHUsA: OTIUYHOE, XOpoliee, cpeanee, mioxoe. [loncuntars koahhunmenT cxa-
THS.

3anaua 4.

Co3aate nporpaMMy, peaau3yoLIylo aIrOPUTM Pa3IoKeHUs HHU(POBOTo U300paxeHus A
Ha TApMOHMYECKYIO U OpPTOTOHANIBbHYIO cocTaBisionyto: A=G+H. [IpoBecTy KOHIIEHTpUpPOBaHUE
OpTOroHanbHOM cocrtasisitomied H n npumenuts k Helt SVD-ckarue. IIpoBectu pacders! cxa-
THUSl pa3HOTO KauecTBa CXKaTUsl: OTIIMYHOE, XOpollee, cpennee, mioxoe. [logcuntate koadduiiu-
€HT CoKaTHsl.

IlepeueHb BONpOCOB [Tt MOJArOTOBKH K 3a4éTy U KoHTpois CPC.
KommproTepHoe npencraBieHne n300pakxeHui.

CpaBHeHue uzobpaxenuit, Lp- Hopma, Hopma @pobenuyca.

Paznoxenue @ypre, paBeHcTBo [lapceBans.

Kocunyc-pasnoxenue, hpopmyisl K03(hHUIIHEHTOB.

Anroputm Xaddmana.

CuHTryIsIpHOE pa3iokKeHUe MaTPHIIbI, CYIIECTBOBAHHE.

Hopwma ®@pobennyca, BEIYACICHNUE CHHTYIISIPHBIMHU YUCIIAMH.
[ToanpocTpaHcTBO rapMOHUYECKUX (PYHKIUH, TOJTHASI CUCTEMA, aJITOPUTM.
[TonmpocTpancTBO rapMoHMUecKux GyHKIHH, 1emma HoBukoBa.

0. CrnekrpanbHble 331a4H, CTAOMIIN3ALUS PEIICHUH 3a/1a4 TETIONPOBOAHOCTH.
11. Unrepnperauus pemenuit ypasHeHus Ilyaccona, cBoiicTsa.

12.  CrnaxuBanue n300pakeHHii, 0OpaTHas orepanus.

13. KonreHrpupoBanue n300pakeHN, 0OpaTHas oTeparusi.

14. TIpoctas naeHtuukanus n300paxeHuu.

BOoo~No RN E

Onenka «3a4TeHO» BBICTABIAETCS IIPU YCIOBUH, YTO CTYJEHT IIPOSBUII 3HAHUS OCHOBHO-
o MHHUMYMa U3Y4E€HHOTO MaTepuana B 00bemMe, HEOOXOIUMOM JUIsl TIOCIEAYIOUIEr0 00yYeHHU .



HpaKTquCKOG 3aJaHUC BBIIIOJIHCHO, BO3MOXXHO, HE B IIOJIHOM OG"béMe, HUMCHOTCA OTACIIbHBIC HE-
TOYHOCTH M OIKMOKH.

Onenka «He 3a4TeH0» BBICTABIIACTCS MPHU YCIOBUH, YTO OOHAPYKEHBI CYIECTBCHHBIC
po0Oelibl B 3HAHHMM OCHOBHOTO MarepHalia, [IpakTHdeckoe 3a/laHue BBIMOJIHEHO HE B IIOJHOM
06’béMe, UMCHOTCA CYIJ_ICCTBGHHBIC OH_II/I6KI/I, OKOHYATCJIbHBIX OTBECTOB HE HOJIy‘-ICHO.

5 MEPEYEHb OCHOBHOM U I[OHS)JIHI/ITEJILHOFI YUYEBHOM
JUTEPATYPBI, HEOBXOJUMOM AJ1s1 OCBOEHHU S JUCLHUIIINHDI

5.1 YueOHas iuTepatypa

1. Caburos, K.b. YpaBHeHust MmareMatuueckoi (pu3uku [ DNEKTpOHHBIN pecype] : yuebd. —
OnekTpoH. naH. — MockBa : @Pusmaraut, 2013. — 352 c¢. — Pexum pgocrymna:
https://e.lanbook.com/book/59660

2. EmenbsaoB B.M. YpaBHeHus MareMatuueckor Gusuku. [IpakTHKyM 1O pPeIIeHHIo 3a-
nad: yde6. mocoobme / B.M. EmenwsnoB, E.A. Pwibakuna. — OnektpoH. jgaH. — CaHKT-
[TetepOypr : Jlanb, 2016. — 216 c. - ISBN 978-5-8114-0863-4 — [DnekTpoHHBINA pecypc]. —
URL.: https://e.lanbook.com/book/71748

3. Mypamkun B. I'. MHxeHepHble U HaydHbIE pacueThl B MPOrPaMMHOM KOMILJIEKCE
MathCAD: yuebnoe mocobue. — Camapa: CI'ACY, 2011. — 84 c. — Pexum pocryma:
http://biblioclub.ru/index.php?page=book_red&id=143487&sr=1

5.2 Tlepuoauveckue U3TaHUS

1. BeruucnurenabHble METOBI U TPOrPAMMUPOBAHUE. DIEKTPOHHBIA HAYYHBIN KYypHAI
HUBI] MI'Y (Hay4yHo-uccneaoBaTelIbCKUi BBIYUCIUTENbHBIN IIEHTP MOCKOBCKOTO TOCyaap-
cTBeHHOro yHuBepcutera uM. M.B. JlomonocoBa). — Pesxum noctyma: http://num-
meth.srcc.msu.ru.

2. Cubupckue IeKTPOHHBIE MaTEMaTHYECKUE U3BECTHUS, DJICKTPOHHBIA HAYIHBIH Kyp-
HaJI THCTUTYTA MATCMATHUKHU UM. CobomeBa CI/I6I/IpCKOFO OTACIICHUA Poccuiickoi aKaacMHuun
Hayk. — Pexxum noctyna: http://semr.math.nsc.ru/indexru.htmi.

5.3 UHTepHeT-pecypchl, B TOM YHCJe COBpeMeHHbIe NpodeccuoHaIbHbIE
0a3bl JaHHBIX U HH(OPMAIHOHHBIE CIIPABOYHbIE CHCTEMbI

1. OBC «YuuBepcuterckas oubnmroreka online». Pexxum poctyma: www.biblioclub.ru.

2. OBC m3natenbctBa «Jlauby. Pexxum moctyma: http://e.lanbook.com.

3. OBC «lOpaiit». Pexxum mocryma: http://www.biblio-online.ru.

4. OBC «ZNANIUM.COMp. Pexxum goctyna: WWw.znanium.com.

5. Cniucox nuteparypel mo MathCAD. OOpa3zoBarenbHbIE MaTEMaTUYECKUNA CaWT:
http://www.exponenta.ru/soft/mathcad/mathcad book.asp.

IIpodeccuonanbubie 6a3bl JAHHBIX:

1. Hayunas snekrponHas oubmuorexa (HOB) http://www.elibrary.ru/

2. HaunonanbHast 371€KTpOHHas OnbIuoTeKa (0CTyI K DIeKTPOHHON OMOIHoTeKe Tuc-
cepranmii Poccuiickoii rocynapcteennoi oudanorexu (PI'B) https://rusneb.ru/

3. «Jlexropuym TBy http://www.lektorium.tv/

4. Yuusepcurterckas uHdopmanuonnas cucrema POCCHUS http://uisrussia.msu.ru

Pecypcbl cBoOOAHOrO fOCTYMA:
1. KuGepJlenunka (http://cyberleninka.ru/);
2. ®epepanbublii noptan «Poccuiickoe odpazoBanue» http://www.edu.ru/;
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3. Hudopmanmonnas cucrema «EnnHoe OKHO AOCTyIa K 00pa3oBaTeIbHBIM pecypcamy
http://window.edu.ru/;

4. EnunHas xoJuleKIus [u(poBbIX 00pa3oBaTeabHbIX pecypcos http://school-
collection.edu.ru/ .

5. ®enepanbHbBIH HEHTP HHPOPMALMOHHO-00PA30BATEIBHBIX PECYPCOB
(http://fcior.edu.ru/);

6. Cuyx0a TeMaTH4YeCKUX TOJIKOBBIX ciioBapeit hitp://www.glossary.ru/;

7. Cnosapu u sHimkioneauu http://dic.academic.ru/;

8. OOpazoBarenbHbIi MopTan «Y4eda» http://www.ucheba.com/;

Co0OcTBeHHbIE YJIEKTPOHHBIE 00pa3oBaTeIbHble U HHPOPMAIMOHHBbIE PecypChl
KyoI'y:

1. Cpena MoayibpHOTO quHaMHU4Yeckoro ooydenus http://moodle.kubsu.ru

2. baza yueOHBIX IJIaHOB, Y4EOHO-METOAMYECKUX KOMIUICKCOB, TyOIUKAIMI 1 KOH(e-
pennwmii http://mschool.kubsu.ru/

3. bubnuoreka nHPOpPMAIIMOHHBIX pecypcoB Kadeapbl HHPOPMAIIMOHHBIX 00pa3oBa-
TeJbHBIX TexHomorui http://mschool.kubsu.ru;

4. DnextpoHHbI apxuB gokymentoB KyOI'Y _http://docspace.kubsu.ru/

5. DrnexTpoHHBIE 00pa30BaTENbHBIE PeCypChl Kadeapsl HHPOPMALMOHHBIX CHUCTEM U
TexHoJsioruil B oopazosanuu Ky6l'Y u nayuno-meronndeckoro xxypHaia "LHKOJIbHBIE
['OAbI" http://icdau.kubsu.ru/

5.4 IlepeyeHb HEOOXOAUMOI0 MPOTPAMMHOI0 O0ecTedeHust

B xo/ie u3y4yeHus: NaHHOW TUCIMIDIMHBI MOYET UCIIOJIb30BaThCS CIEAYIONIEe MPOrpaMM-
HOE o0ecreueHue:
— wmaremarunueckuii maker MathCAD;
— HHTEepHET-Opay3epsl sl IPOCMOTpa CalToB B ceTu MIHTEpHeT.

6 METOANMYECKHUE YKA3AHUSA AJI51 OBYYAIOLNXCSA
ITO OCBOEHUMIO JTUCHUIIJIMHBI

VY4eOHbli 1aH no aucuuiuiiHe «KoMmbloTepHble METObl 00pabOTKH HHU(POBBIX H300-
paKkeHUil» TpeaycMaTpuBaeT MPOBEICHIE BHEAYTUTOPHON CaMOCTOSATENBHON paboTHI CTyIeH-
TOB. OCHOBHAs LIeJIb CAMOCTOATENbHOM pabOThl CTYAEHTOB COCTOMT B 3aKPEIJICHUH, pacIIupe-
HUM W YTIyOJIeHUH 3HaHUI MaTepualia, M3ydaeMoro Ha ayJIUTOPHBIX 3aHATHSX, (OPMHPOBAHUHT
HaBBIKOB MCCJIEIOBATEIBLCKOM pabOThI U MOBBIIEHUH 00pa30BaTeIbHOIO YPOBHS CTYIEHTOB 0e3
HETIOCPECTBEHHOT'0 Y4acTHs IIPETo1aBaTels.

7  MATEPHAJBHO-TEXHUYECKAS BA3A, HEOBXO/IMMASI
JUISI OCYILECTBJIEHUSI OBPA3OBATEJLHOI'O TPOLIECCA
MO JUCHMUILINHE

Pacnipenenenne BUIOB MaTepHaIbHO-TEXHHMYECKOTO OOECIEYCHHS IO BUIAM 3aHITHI
MPEJICTaBJICHO B TaOIHIIE.

HanmeHnoBanue OcHaIIEeHHOCTh Ilepeuennb JIMIIEH3MOHHOTO

CrienyaJIbHbIX HOMeHIeHI/Iﬁ

CIiCnaJIbHbBIX HOMCHICHPII;‘I

MIPOTPAMMHOTO 00ECTICUCHHUS

VYueOHble ayJUTOPUH IS TIPO-
BEJICHUS 3aHATHI JIEKIITMOHHOTO
TUTA

(302H, 303H, 308H, 309H,

MeOGeinb: yueOHast MmeOenb.
TexHU4YecKue cpencTra ooyde-
HUsL: DKpaH, IIPOEKTOP, KOMIIBIO-
Tep

CpPEICTBO MOATOTOBKH ITPE3EH-
taruiit MS PowerPoint;
MaTeMaTU4EeCKUIl IaKkeT

MathCAD
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505A, 507A)

Y4eOHbIE ayauUTOPHH I TIPO-
BEIICHHS JIabOpaTOPHBIX padoT,
TPYNIOBBIX M WHAWBUIYaTbHBIX
KOHCYJbTaIUI

(301H, 309H, 316H, 320H)

Mebenn: yueOHas MeOETb.
TexHn4eckue cpencraa ooyde-
HUS: DKPaH, IPOEKTOP, KOMIIbIO-
Tep ¢ JocTynoM K cetu «MHTep-
HET» U B 3JIEKTPOHHYIO HH(DOP-
MaIMOHHO-00pa30BaTEeIbHYIO
Cpey OpraHu3aIyu

WNHuTepHEeT-0pay3ephl s mpo-
CMOTpa caiToB B ceTu MIHTEp-
HET;

CpEeJICTBO MOATOTOBKH TPE3eH-
taruit MS PowerPoint;
MaTEeMaTHYECKUH MaKeT
MathCAD

Y4eOHbIe ayTUTOPHUH IS TIPO-
BEJICHUS TEKYIICH U MPOMEKY-
TOYHOM aTTECTAIINH

(301H, 302H, 303H, 307H,
308H, 308Ha, 309H, 310H,
312H, 314H, 316H, 318H,
320H)

Mebens: yuebnas MeOemb.
Texnnueckue cpeacTaa o0yde-
HUS: 9KpaH, IPOEKTOP, KOMIIBIO-
Tep

MaTteMaTHYECKUH MTaKeT
MathCAD

Jlji camocTOsITeNbHOM paboThl 00yUYaOLIUXCsl TPELYCMOTPEHBI IOMEIIEHUSI, YKOMILIEK-
TOBaHHbIE CHEIUATN3UPOBAHHON MeOEIbI0, OCHAIICHHBIE KOMIBIOTEPHOW TEXHUKOH C BO3MOX-
HOCTBIO TIOJKITIOYCHHS K ceTH «MHTepHEeT» U 00ecledeHreM JIOCTyIa B 3JICKTPOHHYIO HHQOP-
MalMOHHO-00Pa30BaTEIBHYIO CPEy YHUBEPCUTETA.

HauMmenoBanue nomMelneHun
JUTSL CAMOCTOSITENTEHOM PabOTHI
00yJaronmxcs

OcHallleHHOCThL MOMEIIECHUI
JUTSL CAMOCTOSITEIIBHOM PabOTHI
oOyJaronmxcs

Ilepeuennb IMIIEH3MOHHOTO
MPOrpaMMHOTO 00ecTiedeHus

ITomenienue nis caMocTos-
TENBHON pabOTHI 00yUJAIOIITIXCS
(anranbHbI 3an Hay4Hoit Ono-
JINOTEKH)

MeOGenb: yueOHast Mmebenb
Kommnekr cnenuannzupoBas-
HOW MeOeNn: KOMITBIOTEpHBIS
CTOJIBI

ObopynoBaHue: KOMIBIOTEPHAS
TEXHHUKA C OJKITIOUYCHUEM K
UHPOPMAIMOHHO-
KOMMYHUKallMOHHOH cetn «MH-
TEPHET» U JOCTYIIOM B 3JIEK-
TPOHHYIO HH(OPMAIIMOHHO-
obpa3zoBarenbHYyIO cpery oOpa-
30BaTeJIbHOM OpraHu3anuy, Beo-
KaMepbl, KOMMYHUKAI[HOHHOE
obopynoBanue, 00ecreunBar0-
11ee JI0CTYI K CETH HHTEPHET
(mpoBoHOE coeHEHKE U Oec-
MIPOBOJHOE COEIUHEHUE MO TEX-
nonorun Wi-Fi)

Wntepuer-6pay3epsl AJs Mpo-
CMOTpa CalTOB B ceTH MHTep-
HET;

CpPEJICTBO MOJTOTOBKH Ipe3eH-
taruit MS PowerPoint

ITomenienue mis caMocTos-
TENBHON pabOTHI 00yUJAIOIITIXCS
(301H, 302H, 303H, 307H,
308H, 308Ha, 309H, 310H,
312H, 314H, 316H, 318H,
320H)

MeOGenb: yueOHast MeOenb.
[MopkmroueHne K nHGOpMAaIH-
OHHO-KOMMYHHUKAIIMOHHOH CETH
«/HTEpHET» U JOCTYIIOM B
ANEKTPOHHYIO UH()OPMALTOHHO-
oOpa3oBarenbHYyIO cpery oOpa-
30BATEJILHON OpraHu3aluu

WnTepueT-6pay3eps! A npo-
CMOTpa calToB B ceTH MHTep-
HET;

CPEeJICTBO MOJTOTOBKH MPE3EH-
taruiit MS PowerPoint




