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Pabouas mporpamma aucruruiiHbl «COBpPEMEHHBIE TEXHOJOTHH pa3pabOTKH MPOTrpamMMHOIO
oOecrieueHUs»  COCTaBJieHa B COOTBETCTBUHM €  (eJepalibHBIM  TOCYJIapCTBEHHBIM
o0Opa3oBaTenbHbIM cTaHAapTOM Bbiciiero obpazoBanusi (PI'OC BO) mo HampaBieHUIO
noarotoBku 02.04.01 Marematnka U KOMIBIOTEpHbIE HAyKU (YPOBEHB BBHICIIETO 0Opa30BaHUSI:

MarucTparypa)
P %&W-‘

[IporpamMmy cocTaBuia: P /47
bubns I'. H., xana. skoHOM. HayK, noneHT kadeapst MKM // /[f///

Pabouas nmporpamma AMCHMIUIUHBI

yTBEpIK/IeHA Ha 3acelaHiu KadeIpbl MATEMAaTHYECKUX U KOMITBIOTEPHBIX METO/IOB,
npotokoi Ne 9 ot 04.05.2022.

3aBemyronuii kageapoit s -M
—

MaTeMaTUYECKUX U KOMIIBIOTEPHBIX METOJI0B JIexkHeB A. B.

VTBepkIeHa Ha 3aCeJaHNH Y4eOHO-METOANYECKOI KoMUccuy (aKyipTeTa
MaTeMaTHKH U KOMIBIOTEPHBIX HayK, poTokos Ne 5 ot 05.05.2022.

[Ipencenatens YMK ¢akynbpTera MaTeMaTuKu f‘/}}/
1 KoMnbloTepHbIX Hayk [Imansko C. I1.




1 Heau u 321244 U3yYeHUs1 TUCHUILINHBI (MOYJIs1).

1.1 Ileab ocBOEHUA TUCHUILIUHBI.

[MoaroroBka B 00JacTH NPUMEHEHUS COBPEMEHHOW BBIYMUCIUTEIBHOW TEXHHUKHU IS
peIIeHUs] TPAKTUYECKUX 3aJad MaTeMaTHYeCKOr0 ¥ KOMIBIOTEPHOTO MOJCITHPOBAHMUS,
WH(POPMATUKH; TOTYYCHHE BBICIIETO (HA YpPOBHE Maructpa) oOpa3oBaHUS, IO3BOJISIONIETO
BBIITYCKHUKY YCIIENTHO paboTrath B U30paHHOW cdepe IeATeIbHOCTH C NPUMEHEHUEM
COBPEMEHHBIX KOMITbIOTEPHBIX TEXHOJIOTHUH.

1.2 3agaun JHCHUIINHBI.

O3HaKOMJICHHE CTYJICHTOB C BO3MOXHOCTSIMU COBPEMEHHBIX BBIYMCIUTEIBLHBIX METOOB
JUTSL PEeIICHMs TPUKJIAAHBIX 33/1a4, COBPEMEHHBIMHU TEXHOJOTUAMH IPOrPAMMUPOBAHUS, HAYUYUTh
MIPUMEHSTH UX Ha MPAKTUKE.

1.3 MecTo qucuunMHbl (MOayJisl) B CTPYKTYpe 00pa3oBaTeibHOI NPOrpaMMbl.

HucuuruinHa «CoBpeMEHHBIE TEXHOJOTHH pa3pabOTKH MPOrpaMMHOI0 00ecrieueHHsD
OTHOCHUTCS K 4acTH y4eOHOT0 IJ1aHa, GOpMUPYEMOM yUaCTHUKaMU 00pa30BaTEeIbHBIX OTHOIICHUN
ABJIAOLIErocs CTpyKTypHbIM 31emernTom OOII BO.

3HaHUA U YMEHHUS, IPUOOPETEHHbIE CTYJECHTAMH B pe3yJbTaTe U3YUYCHUS IUCIMILTUHBL,
OyIyT HMCIOJB30BaThCA NPU U3YHYEHHH OOUIMX U CIELHAJIbHBIX KYpCOB, IIPH BBIIOJHEHUU
KyPCOBBIX pabOT, CBSI3aHHBIX C MPUMEHEHHUEM BBIYMCIUTEIBHBIX METOJOB U KOMITBIOTEPHBIX
TEXHOJIOTH.

1.4 TlepeyeHb IJIAHMPYEMBIX Pe3yJbTATOB O0yYeHHS] MO JUCHHUIIHHE (MOIYJIIO),
COOTHECEHHBIX C IUIAHUPYEMBbIMH pPe3y/JbTATAMHU 0CBOEHHS 00Pa30BaTe/IbHOI MIPOrpaMMBI.

N3yyenne naHHOW Yy4eOHOW AWCHUIUIMHBI HAmNpaBlieHO Ha (OPMUPOBAHUE Y
o0ygaronuxcst o0EeKyIbTYPHBIX/001IenPOo(ecCHOHATBHBIX/TIPO(HECCHOHATBEHBIX KOMITETCHITHI

Kon u HanmeHnoBaHue nHauKaTopa™
JOCTHKEHHSI KOMIIETEHITUU

[IK-1 CrnocoGeH neMoHCTpupoBaTh (yHAaMEHTATbHbIE 3HAHUS MATEMAaTUYECKUX U
€CTECTBCHHBIX HAYyK, MPOTPAMMHUPOBAHUS M HH(POPMAIIMOHHBIX TEXHOJOTHUI

3Haer OCHOBHBIE METObI MpeACTaBICHUS

PGSYJ'IBTaTBI O6y‘lCHI/IH 110 JUCHUIIIMHEC

NIIK-1.1 JleMoHCTpHUpYyET
HAaBBIKU PELICHU 3a1a4
KJIaCCHYECKOM MaTEeMaTHKH,
TEOPETUYECKON MEXAHUKH,
MaTeMaTH4eCcKON GU3NKH

MaTEMaTHYECKUX MOJIETIEN U aJTrOPUTMOB

YMeer BHU3yanu3UpoOBaTh W HArJSIHO IPENCTABIIATH
MAaTEMAaTHUYECKUE MOJIENIH, [TaHHBIE W MPOTPAMMHBIN
KOJI.

Bnaneer METOJIaMH MaTeMaTHIeCKOTO u
AJTOPUTMHUYECKOTO MOJEIMPOBAHUSA IPU PELICHUU
MPUKJIAAHBIX 33724

NIIK-1.2 JleMoHCcTpUpyeT
HaBBIKH [TPOTPAMMHPOBAHUS
MOJITOTOBJICHHBIX aJITOPUTMOB
pelIeH s BEIYMCIIUTENBHBIX 32124,
pa3paboTKu CTPYKTYPHI U
MIPOTPAMMHPOBAHUS PENSIIMOHHBIX
0a3 TaHHBIX, a TAKXKe HIKCIEPTHBIX
CHCTEM

3HaeT OCHOBHBIE METO/IbI IIPEICTABIICHUS
MaTeMaTHYECKUX MOJIEICH U aJTOPUTMOB

YMeer BU3yanu3upoBaTh U HArJsiAHO MPEICTABIATD
MaTeMaTHYEeCKUE MOJICIH, JAHHBIC U TTPOTPAMMHBII
KOZ,.

Bnaneer MmeTogaMu MaTeMaTHYECKOTO U
AITOPUTMHUYECKOTO MOJICIIUPOBAHUS [IPU PEILICHUN
MPUKJIAIHBIX 33124

UIIK-1.3 Biazeer cereBpIMuU
TCXHOJOIusiMu, B TOM 4YHUCIJIC,
OCHOBaMH TE€OPHUH HEMPOHHBIX CETEH

3HaeT OCHOBHEIC METOJBbI MPCACTABICHUA
MaTeMaTUUYEeCKUX MOJACICH 1 AJITOPUTMOB




Kon n naumenoBanue naaukaropa™
JOCTMIKEHHS] KOMIIETEHLIMU

Pe3ynbrarel 00ydeHus MO TUCIUTIIINHE

YmMmeer BU3YAJIU3UPOBATH U HATJIAAHO IPCACTABIIATH
MAaTEMATHYCCKHUEC MOACIIN, JaHHBIC 1 HpOFpaMMHLIﬁ
KOA.

Bna):[eeT METOJaMM MaTEMAaTHYCCKOI'O U
AITOPUTMHUYCCKOI0O MOACIUPOBAHMS ITPU PCUHICHUHA
IMPHUKIAAHbIX 3a1a4

NIIK-1.4 Cobupaert u
aHAJM3UPYET HAYYHO- TEXHUYECKYIO
nH(pOpMaLIKIO ¢ yueToM 0a30BBIX
MIPEJCTABICHUMN, TOTyYEHHBIX B
obnactu GyHIaMEHTATBHOM
MaTeMAaTUKH, MEXaHUKH,
€CTECTBEHHBIX HayK,
IPOrpaMMHPOBAHUS U
WHGOPMAIMOHHBIX TEXHOJIOTHHA

3HaeT OCHOBHBIC MCTOJbI MPCACTABICHUA
MAaTEMAaTHUYCCKUX MO,Z[CJ'ICI71 H aJIr'OpUTMOB

YmMmeer BU3YAJIU3UPOBATH U HATJIAAHO IIPEACTABIIATH
MAaTCMAaTHYCCKHUEC MOJCIIN, JaHHBIC U IIPOI’ paMMHLIﬁ
KOA.

Bna):[eeT METOJaMM MaTEMAaTHYCCKOI'O U
AITOPUTMHUYCCKOI0O MOACIIUPOBAHMS ITPU PCUHICHUA
IMPUKIIAAHBIX 3aaa4

NIIK-1.5 [Inanupyer u
OCYILIECTBIISIET HAyYHO-
UCCIIEI0BATEIILCKYIO IEATEIbHOCTD B
MaTeMaTUKe, MEXaHUKE U
nHpOpMaTUKe

3HaeT OCHOBHBIC METO/IbI ITPEJICTABIICHUS
MaTeMaTUYECKUX MOJEJIEN U aJIrOPUTMOB

YMeeT BU3yalnn3upoBaTh U HATJISITHO MPEACTABISITh
MaTeMaTUYECKUE MOJIEH, JaHHBIE U TPOTPAMMHBII
KOJI.

Bmageer MmeTomaMu MaTeMaTHYeCKOTO B
AIICOPUTMHUYECKOTO MOJEIUPOBAHUS TIPU PEILICHUU
MPUKJIAIHBIX 33144

NIIK-3 CnocobeH mpenogaBats (PU3UKO- MaTeMaTUYECKHE JAUCIUIUIMHBI 1 UHPOPMATUKY B
cdepe obuiero oOpazoBaHus, CpeHETO MPOHECCHOHATFHOTO 00pa30BaHUsl, JOOTHUTEIHLHOTO

O6paBOBaHI/IH, BBICIICTO 06p330BaHI/I}I

NIIK-3.1 Ocymiectisier oTOOp
MeTarOTMYECKUX 171 JPYTHX
TEXHOJIIOTUH, B TOM  4YHCIeE
MH(pOPMaLIMOHHO-
KOMMYHUKAIIHOHHBIX,
WCTIONB3YEMBIX ~TIPH  pa3paboTKe
OCHOBHBIX M JIOTIOJIHUTEIBHBIX

o0pa3oBaTeNbHbIX MPOrpaMM, U HUX
3JIEMEHTOB

3HaeT METO/Ibl MAaTEMATUYECKOTO U
AITOPUTMHUYECKOTO MOJETUPOBAHUS MTPU PEIICHUN
MPUKIAIHBIX 33]1a4

YMeeT npuMeHsTh aHalu3 JU1si POPMYITUPOBOK
MaTEeMaTUYECKHUX 3a/1a4 U PeaIn30BbIBATh UX B BUJIC
KOMIBIOTEPHBIX MOANPOTpaMM

Bnaneer MmeTogamu aliropuTMHYECKOTO
MOJIETTUPOBAHUS MPU aHAJIU3€E TOCTAHOBOK
MaTeMaTUYeCKUX 3a/1a4

NIIK-3.2 [Tonumaer u
00BSICHAET CYLITHOCTh IPUOPUTETHBIX
HallpaBJICHUN pa3BUTHUA
o0pa3oBaTeNbHON CHUCTEMBI

Poccuiickoit denepanuu, 3aKOHOB U
MHBIX HOPMaTHUBHO-TIPABOBBIX AKTOB,
peTiIaMEeHTUPYIOIINX
00pa3oBaTeNbHYI0 JESATEIbHOCTh B
Poccuiickoit ®enepanun

3HaeT METO/Ibl MaTEMATUYECKOTO U
ANITOPUTMHUYECKOTO MOJICTTUPOBAHUS MTPU PEIICHUN
MPUKIAIHBIX 33]1a4

YMeeT npuMeHsTh aHau3 JUIsi POPMYITUPOBOK
MaTEeMaTUYECKHX 3a/1a4 U PEaIU30BBIBATh UX B BUJIC
KOMIBIOTEPHBIX MOANPOTrpaMM

Bnaneer MmeTogamu aliropuTMHUECKOTO
MOJICTTMPOBAHUS MPU aHAIIU3E TOCTAHOBOK
MaTeMaTUYeCKHX 3a/1a4




Kon u HanmeHoBaHue nHaUKaTOpa™ Pe3ynbTaThl 00yueHus MO AUCHUIIIIMHE
JOCTHXKEHHSI KOMIIETEHIIUU

3HaeT MeTO/Ibl MATEMaTUYECKOIr0 U
QITOPUTMUYECKOT0 MOJAETMPOBAHNUS TIPU PEIICHUN
NPUKIIAJHBIX 3a7a4

NIIK-3.3 KoncTtpyupyer YMmeeT npuMeHsTh aHaIU3 11 GOPMYIHPOBOK
MpeIMETHOE coJiep)KaHue U | MaTeMaTHYECKUX 3aJlad U peajnu30BbIBATh UX B BUJIE
aJanTUpPyeT €ro B COOTBETCTBUM C | KOMIIBIOTEPHBIX IIOAIIPOrpPaMM

0COOCHHOCTSIMHU 11eJIeBOM ayauTopun | Bianeer merogamu aaropuTMU4ecKoro
MOJIEJIMPOBAHUS IIPU aHAJIN3€E IOCTAHOBOK
MaTeMaTHYeCKUX 3a7a4

2. CTpyKTYypa M coiep:KaHue JMCIHIIIMHBI.
2.1 Pacnipeaesienne TPy10éMKOCTH AUCUMILIMHBI IO BUaM padoT.

OO6mast Tpy10EMKOCTh JUCIUIUIMHBI cocTaBisieT 3 3a4.e/1. (108 yaco), ux pacnpenenenue
10 BHJIaM pa0OT MPECTaBICHO B TaOJIHIIe

(Ons cmyoenmos ODO).
Bun yuebHoit paboTbl Bcero | Cemectpsl
4acoB (uack)
9
KonrakTHasi paboTa, B TOM 4HcJe: 26,2 26,2

AyauTOpHBbIE 3aHATHS (BCEro): 26 26
3aHsATHS JEKIIMOHHOTO TUIIA 12 12
JlabopatopHble 3aHATH 14 14

3aHATUS CEMUHAPCKOTO TUTIA (CEMHHAPEI,
MIPAKTUYECKHE 3aHSITHSI)

WHTepaKkTUBHBIE YaChl 12 12
HNuas koHTaKTHasi padora:
Kontposb camocrositenbHoM padoTsl (KCP) - -

[Tpomexyrtounas arrectauus (MKP) 0,2 0,2
CamocTosiTesibHAsi pa00oTa, B TOM YHCJI€: 81,8 39,8
[TpopaboTKka y4eOHOTO (TEOPETUYECKOT0) MaTepraia 41,8 41,8
BrinmonHenne HHAWBUYaTbHBIX 3aaHU (TIOTOTOBKA 40 40
COO0O0IIeHUH, TPE3EeHTAIHI)
KonTpoJs:
[ToaroTroBKa K 9K3aMeHY
OO0mas Tpy10eMKOCTh yac. 72 72
B TOM YHCJIe KOHTAKTHAsA 32.2 32.2
padora
3a4. e/l 2 2

2.2 CTpyKTypa IMCHUIIHHBI:

Pacnpenenenne BuoB yueOHOM pabOThl M UX TPYIOEMKOCTH IO pa3ieiaM AUCIUTINHBIL.
Paznensl quctumuinebl, u3ydaemeie B9 cemectpe (ouHas ¢hopma)



KonnuectBo gacos
Breaynut
Ne HaunmenoBanue paznenon B AyHE%TOOTI;HaH OopHas
cero P pabota
J | 113 JP | CPC
1 2 3 4 5 6 7
CuHTaKCHC U YIIPaBIISIOIINE KOHCTPYKLIUHU S3bIKa 35| 4 4 27
1. |Python.
o |Moaynu u nakets! B Python. 35| 4 4 27
3. |llocnenosarensHocTh 1 Hay4yHas rpaduka B Python 398| 4 8 27,8
4 |UKP 0,2
WToro no nucuuivHe: 108 | 12 16 818

[Tpumeuanue: JI — nekmuu, 113 — mpaktudeckue 3anstus / cemuHapsl, JIP — maGopaTopHbie
sarsaTus, CPC — camocrositenpHas paboTa CTyIeHTa

2.3 Conep:xkaHue pa3jieioB JMCUUILITHHBI:
2.3.1 3auaTHud JeKIMOHHOI0 THIIA.

dopma
HaumenoBanue P
No Coneprxanue pasjiena TEKYIIETro

paspena KOHTPOJISL
1 2 3 4
1. |Cunrakcuc u Komnunupyemsle 1 HHTEPIPETUPYEMBIE S3BIKH PI'3
YIIPaBIISIOIINE nporpammupoBanus. [Ipumeps! u
KOHCTPYKIIHH s3blka |CPaBHeHns. OOuume ceaenns o ssbike Python n
Python. OCOOEHHOCTH €T0 CTUJISI POrPaMMHUPOBAHUSI.
ITepemeHHbIe, 3HaueHus U UX TUILI. [IpucBanBanne
3HaueHus. Bctpoennslie onepanyu U QyHKIUY.
OCHOBHBIE AITOPUTMHUYECKHE KOHCTPYKIIHH.
VYcnoBHbIM onepatop. MHOXKECTBEHHOE BETBJIEHHUE.
VYcnoBus paBeHcTBa/HepaBeHCTBA. LIuKibI 1
cuetuuku. Onpenenenve ¢pyHkuuit. [lapameTpsl u
apryMeHThl. Bo13oBbl QpyHkuuid. Oneparop
BO3Bparta return. Onpeaenenue kinacca. MeTosl
KJiacca.
2. |Monynu u makeTsl B |OCHOBHBIC CTaHIAPTHBIC MOIYJIH U TIAKETHI B PI3
Python. Python. UmnoptupoBanne moayneit. Coznanue
COOCTBEHHBIX MOJyJIel M UX UMIOPTHPOBAHUE.
Criennann3upoBaHHbIE MOAYJIN U IPUJIOKEHUS.
3. [|[TocnenoBarenbHOCTH|CIIUCKHU, KOPTEKHU U ciaoBapu. OrepaTopbl o01ue PI'3
¥ HayuHas rpaduka B |JJI BCEX TUIIOB MOCIIEN0BATENBHOCTEM.
Python CrnieunanpHble onepaTopsl U GYHKIIUH [T paOOTHI
co cnuckamu. Pabota co cioBapsiMu. BrioskeHHBIE
cnucku. Martpuusl. Konrelinep Figure. O6nactb
pucoBanusi. MyJIbTHOKOHHBIE PUCYHKH.
Koopaunarsslie ocu. [leneHuss KOOpAMHATHBIX OCEH.
CrieninaabHBIC 2JIEMEHTHI pUCYHKa B matplotlib.
OcobeHHOCTH KOOPAMHATHBIX oceil. ['paduku B




IIOJIIPHOM cucTeMe KoopauHar. Peanuzanus
COOCTBEHHBIX (DYHKITHIA.

2.3.2 3aHATHA CEMHHAPCKOI0 THIIA.

. ®opma
Ne HaunmenoBanue TeMaruka npakTUYECKUX 3aHATUI TeRYIIEro
pasnena (cemuHapoB) KOHTpOIA
1 2 3 4
1. |CunTakcuc u [Tepemennsble, 3HaueHus U ux Tunbl. [IpucBanBanue | Pemenne 3amau
YIIPaBIISIOLINE 3HaveHMs. BcTpoeHHble onepanyu U PyHKITUH.
KOHCTPYKIHUH si3bIKa |OCHOBHBIC AJITOPUTMUYECKUE KOHCTPYKIIUH.
Python. .
OnepaTopsbl ycnoBUi. Y CIOBHS
paBeHCTBa/HEpaBeHCTBA. L{UKITBI U CHETUUKH.
Hcnons3oBanne koman break, continue.
Onpenenenue ¢pynkuuit. [lapameTps! u
aprymeHTbl. Bei3oBbI pyHkumii. Oneparop
BO3Bparta return.
2. Monymu v makeTsl B (OCHOBHBIE CTaHAPTHBIC MOAYJIH U MTAKETHI B Pemenne 3anau
Python. Python. IMmopTupoBanue Mo yse.
Co3nanne cOOCTBEHHBIX MOJTYJICH U UX
WMITOPTUPOBAHHE.
Crnenunanu3upoBaHHbIE MOYJIA U TPUIIOKEHUS.
3. (ITocnegoBarensHOCTH| PasanuHbIe THITBI TTOCIIENOBATENBHOCTEN 1 001Me | Pemenne 3amau
U Hay4Has rpaduka B |71 HUX orepaTopbl. PaboTa co cnuckamu.
Python CreunanbHble onepaTopsbl, GYHKIUH ISl HUX.
PaGora co cnoBapsiMu. Metozsl cioBapeil.
Bnoxennsie cnucku. MaTpuiibl.

2.3.3 JlaGopaTopHbIe 3aHATHS.
JlaGopaTopHble 3aHATHS - HE PETYCMOTPEHHBI.

2.3.4 IIpumepHas TeMATHKA KyPCOBBIX padoT (MPOEKTOB)
KypcoBsie paboThI - HE IPETyCMOTPEHBI.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00eceyeHus1 AJIsl CAMOCTOATEIbHOH padoThl
00y4aomMXcs Mo JUCUUILIMHE (MOTYJII0)

CamocrosiTennbHass paboTa CTYACHTOB IO JTUCHUIUIMHE BKJIIOYACT CICIYIONINE BHIIBI
NEeATEILHOCTH:



popabOTKy U aHAJU3 JICKLIMOHHOTO MaTepuana;

n3y4deHHue yueOHO! JTUTepaTyphl;

MOUCK MH(pOpMaIUU B ceTU MIHTEpHET MO pa3IMyHbIM BOIIPOCAM;
pelIeHne 3aaad 1o TeMaM Kypca,

paboTy ¢ BompocaMu JJisi CaMOTIPOBEPKH;

MOJIFOTOBKY K KOHTPOJIbHOM paboTe;

MOJArOTOBKY K 3a4€ETy.

Hepequb yLIe6HO-MeT0I[I/I‘-IeCKOl"O obOecreyeHus AUCHUILIWHBI ITPEACTABIICH B Ta6J'II/II_[e.

Bun camocrosTenpbHON
paboTsl

[Tepeuenb yueOHO-METOAMUECKOr0 00eCieueH s JUCLIUILIMHBI
110 BBITIOJIHEHHIO CAMOCTOSITEIbHOM paboThI

IToaroroBska K
TEKYILEMY KOHTPOJIIO

1. Metoguueckue yka3aHus JUIs MOATOTOBKH K 3aHATHUAM
JEKUMOHHOIO M CEMHUHApCKOro THIMA. YTBEpPXKAECHbI Ha
3acefnannu CoBeta (haKyJIbTeTa MAaTEMaTHKH U KOMIIBIOTEPHBIX
Hayk ®I'BOY BO «Ky6I'V». [Ipotokon Ne 5 ot 05 mast 2022 r.
2. Meronuueckue yKa3aHUs 1o BBINOJIHEHUIO
CaMOCTOSITENILHOW paboThl 00ydaromuxcs. YTBEPXKACHBI Ha
3acenannu CoBeta (haKyJIbTeTa MAaTEMAaTHKU U KOMIIBIOTEPHBIX
Hayk @I'BOY BO «Ky6I'V». [Ipotokon Ne 5 ot 05 mast 2022 r.
3. Meronuueckue yKa3zaHUs o UCIIOJIb30BaHUIO
WHTEPAKTHUBHBIX ~METOMOB OOydeHHUs. YTBEp)KICHBI Ha
3acefnanuu CoBeta (haKyJIbTeTa MAaTEMAaTHKH U KOMIIBIOTEPHBIX
Hayk ®I'BOY BO «Ky6I'Y». IIpotokon Ne 5t ot 05 mas
2022 r.

4. Meroandeckre yKa3aHus 10 MOJIrOTOBKeE 3cce, pedeparos,
KypcoBbIX paboT. VYTBepxkaeHel Ha 3aceganun CoBera
¢bakynpTeTa MaTeMAaTUKU U KOMITbIOTepHBIX Hayk PI'BOY BO
«Ky06I'Y». IIpotokos Ne 5t ot 05 mast 2022 r.

Breimonnenue
1a00paTOPHBIX padoT U
pacueTHO-TpaduIecKuX
3aJaHui

1. MeTtoanueckue yKa3aHHUs MO BBITIOJHEHUIO Ja0OpaTOPHBIX
pabot. VYTBepxknaeHsl Ha 3acenanun CoBera (QakxyibTeTa
MaTeMaTHKu U KoMmibloTepHblx Hayk @T'BOY BO «KyOI'Y».
[Tpotokon Ne 5 ot 05 mas 2022 1.

2. Meronuveckue yKazaHUS 1O BBINOJHEHUIO pacueTHO-
rpaduyeckux 3agaHuil. YTBepxkJeHbl Ha 3aceqanun CoBera
¢bakynpTeTa MaTeMaTUKU U KoMIbloTepHbIX Hayk PI'BOY BO
«Kyo6I'¥». IIpoTokos Ne 5 ot 05 mast 2022 r.

IToaroroBka u
0 OpMIICHHE OTYECTOB
IO MTPAKTUKE

1. Meroauueckue yka3aHus MO MOATOTOBKE U O(OPMIIEHUIO
oTueTa IO MNpaKTHUKe. YTBEpkIAeHbl Ha 3acenaHun Coseta
(bakynbpTeTa MaTeMaTUKU U KoMIbloTepHbIX Hayk PI'BOY BO
«KyOI'Yy. IIpotokon Ne 5 ot 05 mast 2022 1.

Brimmonnenue u 3amura
BBIITYCKHOM
KBaJIM()UKAIIMOHHOM
paboThI

1. MeToanueckue YyKa3aHWS IO BBITIOJHEHUIO U 3aIlINUTe
BBINTYCKHOW  KBanu(UKAalMOHHOW paboThl  (OakanaBpuar,
MarucTpaTtypa, CIEHUAIUTET). YTBEPKICHBI Ha 3aceTaHuu
CoBera (QaxynpTeTa MaTeMaTUKd U KOMITBIOTEPHBIX HAyK
OI'BOY BO «Ky6I'V». ITpotokon Ne 5 ot 05 mast 2022 r.

yqe6HO'MCTO,I[I/I‘IeCKI/Ie MaTepuajbl I CaMOCTOSITEIbHOM pa6OTBI 06yqa}om1/1xc>1 u3

YHUCIIa MHBAIUIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 370poBbs (OB3) npegocrapistoTcs
B (hopMax, afanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3[JOPOBBS M BOCIIPHUATHS HH(POpMAIIIH:

s muu ¢ HapyeHUsMU 3pEHHUS:
— B MIEYATHOMH (pOpME yBEIUYCHHBIM MPUPTOM;
— B (popMe PIIEKTPOHHOTO TOKYMEHTA,



— B (popme ayauodaiina;

— B IeyaTHOM GopMe Ha si3bike bpaiins.

Jlist AL ¢ HapyLIEeHUAMHU CllyXa:

— B IIeYaTHOM (opme;

— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.

JInst I ¢ HapyIISHUSIME OTIOPHO-/IBUTATEIILHOTO amliapara:

— B miedatHoi opwme;

— B (hopMe PIIEKTPOHHOT'O JIOKYMEHTA;

— B opme ayamnocaiina.

JlaHHBIH TIepeYeHb MOXKET OBbITb KOHKPETH3UPOBAaH B 3aBUCUMOCTH OT
KOHTHHT€HTa 00yJaroluxcs.

3. O0pa3oBaTesibHbIE TEXHOJIOTHH.

Jlekuu, TPAKTHYECKUE 3aHATHS, KOHTPOJbHBIE Pa0OThI, KOJUIOKBUYMBI, 3a4€Thl M
sk3aMed. K 06pa30BaTeHBHbIM TCXHOJIOTUAM OTHOCATCA HWHTCPAKTHUBHBIC MCTOIbI 06y‘~ICHI/ISI.
WHTEepakTHBHOCTH MOAAYU MaTepHraia 1o qucuuiuinae « CoBpeMEHHbBIE TEXHOJIOTHH pa3padoTKu
MporpaMmMHOTO o0ecreueHus» npeanojgaract HE TOJIbBKO BSaHMOﬂCﬁCTBHH BHUJa «IIp€rIoaaBaTCiib
- CTYIEHT» M «CTYICHT - MpENojaBaTeib», HO M «CTYIACHT - CTyJACHT». Bce 3TH BUbBI
B3aHMOI[eI>’ICTBH$I XO0pomo AOCTHUTAKOTCA ITPU U3JIOKCHUU MaTCpuajia Ha MPAKTUYCCKUX 3aHATHAX
U B MPOLIECCE JOKIIAI0B C UCTIOJIh30BAHUEM KOMITBIOTEPHBIX TEXHOJIOTHH.

Jns nun ¢ OrpaHU4EeHHBIMM BO3MOXKHOCTSIMU 370pPOBbs IIPELYCMOTPEHA OpraHU3aLMs
KOHCYJIBTAIM C UCIIOJIb30BAaHUEM DIICKTPOHHOH ITOYTHI.

Hcnonb3yemble HHTePpAKTHBHbIE 00pa3oBaTeIbHbIe TEXHOJIOTHH:

Cem | Bun 3ansitus Hcnonk3yeMble HHTEpaKTUBHBIE 00pa30oBaTebHbIE Kon-Bo
ecTp TEXHOJIOTHH 9acoB
JlaGopatopHsie | Pa300op KOHKpETHBIX CUTYaIHii (Keiic-MeTo): 4
9 | 3amaTHA «CHMHTaKCHUC | YTIPABIISIONINE KOHCTPYKIIUHU SI3bIKA
Pythony
Pa300p KOHKpETHBIX cUTyalui (Kelc-MeTox): 2
«Monaynu u naketsl B Pythony
Huckyccust Ha TeMy»: «Moaynu u naketsl B Pythony 2
Pa300p KOHKpEeTHBIX cuTyanui (Kec-MeTox): 4
«IlocnenoBatensHocTH B Pythony
Pa300p KOHKpEeTHBIX cuTyalnui (Kec-MeTox): 2
«Hayunas rpaduka B Pythony
Juckyccust Ha Temy»: «['paduka B Pythony 2
Hmoeo: 16

4. OueHo4YHbIe CpeACTBA I TeKYLero KOHTPOJIsl yClIeBaeMOCTH U IIPOMeKYTOYHOM
aTTecTalHu.
4.1 ®oHA OLIEHOYHBIX CPEACTB I MPOBeeHHs TeKYIero KOHTPOJIS.

CTpyKTypa OLEeHOYHBIX CPEICTB IJIs TeKYLIeld U MPOMEKYTOYHOM aTTeCTALMHU

Koxg n HaumeHoBaHue HawnmeHoBaHue OIIEHOYHOTO CPENCTBA
Ne PesynbraTel 00y4ueHus
HWHIUKATOpa . IIpomexyTouHast
/11 (B cootBeTcTBHM C 1. 1.4) Texymuuit KOHTPOIb
(B cooTBeTCTBUH C 1I. 1.4) aTTeCcTalus
1 HIIK-1.1 3HaeT OCHOBHBIC
JeMmoHcTpupyer METO/IbI




HABBIKU PEIICHUS
3a71a4 KJIACCUYECKOM
MAaTEMATHKH,
TEOPETUYECKOMN
MEXaHHUKH,
MaTeMaTH4IeCKOMn
¢buzuku

HIIK-1.2
JemMoHncTpupyer
HaBBIKH
MIPOTrpaMMUPOBAHUS
IIOJTrOTOBJIEHHBIX
aIrOPUTMOB
perieHus
BBIYUCIUTEIBHBIX
3a/1a4, pa3paboTKu
CTPYKTYPHI H
IpOrpaMMHUPOBaHUS
peSIUOHHBIX 0a3
JaHHBIX, a TAKXKe
SKCHEPTHBIX CUCTEM
UIIK-1.3 Brnaneer
CETCBBIMU
TEXHOJIOTHSIMH, B TOM
YHCIIe, OCHOBAMU
TEOPHH HEUPOHHBIX
ceTel

HIIK-1.4

Cobupaet u
aHAJM3UPYET
HAy4HO-
TEXHUYECKYIO
UH(POPMALIHUIO C
y4eTOM 0a30BBIX
MPEJCTaBICHUM,
MOJTYYCHHBIX B
obnactu
(dbyHIaMeHTaIbHOM
MAaTEMaTUKH,
MEXaHHKH,
€CTECTBEHHBIX HaYK,
IpOrpaMMHUpPOBaHUS
1 UHGOPMAITMOHHBIX
TEXHOIOTHI
HIIK-1.5
[Inanupyer n
OCYILECTBIISIET
Hay4YHO-
HCCIIE0BATENIbCKYIO
IEeITEIBHOCTD B
MaTEMAaTHKE,
MEXaHHUKE U

MPEACTaBICHUS
MaTeMaTHIECCKUX
MoJielIel Hu
aJrOPUTMOB

Vmeer
BU3yaJIU3UPOBATh U
HATJISIIHO
MPEACTABIIATH
MaTeMaTHYECKHUE
MOJCIH, JaHHBIE U
MIPOTPaAaMMHBIHN KOJI.

Bnaneer  Metomamu
MaTEMaTHYECKOTO H
AJITOPUTMUYECKOTO
MOJCIIUPOBAHUS  TIPU
pEIIeCHUN
MPUKJIAIHBIX 33]1a4

Hnousuoyanvrule
1abopamopHvle 3a0aHus
1-3

3aoanus u
KOHMPOIbHble
eonpocwl 1-7




nHpopMaTUKe

HIIK-3.1

OcymiecTBisier oTo0p
MeJaroruyeckux |
JIpYTUX TEXHOJIOTHUH,

B TOM qrcie
UH(POPMAIMOHHO-
KOMMYHUKAI[HOHHBIX,
UCHOJb3YEMBIX — IPHU
pa3zpaboTke
OCHOBHBIX u
JIOTIOJTHUTEIBHBIX
00pa3oBaTEIbHBIX

mnmporpamMmm, H  HUX
3JIEMEHTOB
NIIK-3.2[Tornmaetr u
OOBSICHSICT CYIIHOCTb
MIPUOPUTETHBIX
HarpaBJICHUH
pa3BuTHUs
o0OpasoBarenbHON
cucrtemsl Poccuiickoi
®denepanyy, 3aKOHOB
Y UHBIX HOPMAaTHUBHO-
MPaBOBBIX aKTOB,
perIaMeHTHPYIOIIUX
o0pa3oBaTeNnbHY 0
JeSATETbHOCTh B
Poccuiickoit
®denepaunun

NIIK-
3.3KoHcTpyupyer
peIMETHOE
coJiep>kaHue u
aJanTupyer  ero
COOTBETCTBUU c
0COOEHHOCTSIMU
LEJIEBOU

ay TUTOPUUCPETHETO
npoheccuoHaIBLHOTO
o0Opa3oBaHus,
JIOTIOTHUTEIHHOTO
o0Opa3oBaHus,
BBICIIIETO
o0pazoBaHus

w

3HaTh METOIBI
MaTeMaTH4eCKOro U
QITOPUTMUYECKOTO
MOJICJIMPOBAHUS ITPU
peleHnn
NPUKJIAIHBIX 3a/1a4
YMeeT NpuMeHsTh
aHamu3 a7
(bopMyIHPOBOK
MaTeMaTHYECKUX
3a1a4 U
pEaTn30BbIBATh UX B
BUJIC KOMIIBIOTEPHBIX
HOJIPOrpaMM
Buaneer meronamu
QITOPUTMUYECKOTO
MOJICIIUPOBAHUS ITPH
aHaJI3e MOCTAHOBOK
MaTeMaTHYECKUX
3aja4

Hnousuoyanvrule

JnabopamopHvle 3a0anusl

4-6

3aoanus u
KOHMPOJIbHble
sonpocwl 8-12

Hepeqeﬂb 3aJlaHuil " KOHTPOJ/ILHBIX BOIIPOCOB
1. I/ICHOHBSYH MCTOA HAaWMMCHBIIUX KBaApaToOB,

MMOCTPOUTH aHHpOKCI/IMaI_II/IOHHHﬁ




MOJIMHOM JIJIs IIPOU3BOJILHOTO 33JaHHOTO Habopa.

2. IlpuMeHsst MeTO1 HAMMEHBIINX KBAIPAaTOB, PELIUTH 3a1auy |

y'(x) +y(x) =1, y(0) =1,y(1) =0.

U CPaBHUTH Pe3yJIbTaThl ¢ MeTogoM ["anépkuna.

3. M3BecTHBIMU MeTOJaMH HalTH aHATMTUYECKOE PEIICHUE 3aa9i U CPAaBHUTH TOYHOCTh
anmnpoKCUMAaLIUH.

4. Hamnucats npouenypy AJis onpeaenaeHus Hyiei nonuHomMoB Jlo6aTTto nopsiaka N=3,4,6.

5. Hamucatp mnpouenypy BbIUKCICHHUS 3HAUYEHUN MHTEPHOISIUOHHBIX MOJIMHOMOB
Jlob6arto nopsinka N=3,4,6.

6. Hanucars npouenypy uist pacuéra 3Ha4eHH r00oro MuorowieHa ['aycca-Jlexxanapa-
Jlob6arto nopsinka N=4,5,7.

7. Hanmcarp nponeaypy BbIYMCIICHUS 3HAUCHUN MOTMHOMOB YeOhbiieBa MpoU3BOJILHOTO
MOPSIIKA.

8. Hammcate mnpouenypy BblumcieHus 3HadeHud ['aycca-UeObrmeBa-JIobaTTo st
IPOM3BOJIBLHOTO TOPSIIIKA.

9. Hanmcatp mporienypy pas3ioKeHUs MPOU3BOJIBHONW aHanuTHYecKor (yHkmuu f(X) Ha
otpeske [a,b] mo monmuHomam ["aycca-UeoOrimeBa-JIo6aTTo n0 mopsiaka N BKIIOUYUTEIBHO.

10. Hamucath nporenypy BBIYMCICHUS WHTErPAJIOB HA OCHOBE KBaJpaTypHbIX (Gopmyd,
UCTIONIB3YIONINX HYJIM IOJTMHOMOB YeOsIIena.

11. Hamucath nporenypy BBIYMCICHHUS WHTEIPAliOB HA OCHOBE KBaJpaTypHbIX (hopmyd,
ucnonb3ytomux Touku ["aycca-Jlexanapa-Jlodarro.

12. 3anwucartpe BapuannoHHyt0 GopMyIUpOBKY 3anaun Jupuxie ans ypasHenus [lyaccona
B cJ1a0O0# MMOCTaHOBKE.

4.2 ®oH/ OLEHOYHBIX CPEACTB VIS IPOBeeHHs IPOMEKYTOYHOM ATTeCTALMM.
BapuaHThl HHAUBHAYAJIBHBIX J1a00PATOPHBIX 3aJaHUM
JlabopaTopHoe 3axanmne Nel

1) Uucnmo ApMCTpOHra — 3TO TakOe HATypajdbHOE YHCIIO0, KOTOPOE PABHO CyMME CBOUX
Qp, BO3BEAEHHBIX B CTENIEHb, PAaBHYIO KOJMUECTBY ero mudp. Haiitu Bce Takue uucna ot 1 1o
n, Iie N BBOAUTCS IO 3aMpoCy C KIaBUATYPBhI.

2) ®yHkMs Diniepa uid 1 — 3TO YKCIO ((N) HATYpaJbHBIX YHUCEJ, MEHBIINX, YEM N, U
B3aMMHO NpOCThIX ¢ n. Haiinure QpyHkuuio Ditepa sl BBEACHHOTO 10 3aIPOCy € KIaBHATYpPbl
qucia n.

3) CoznaTth QYHKIHIO, IPOBEPSIONIYIO 3aJaHHOE HATYpPaJIbHOE YHCIIO Ha MPOCTOTY.

4) Coznats ¢ynkuuio, Beraucistomyo HOK aByx mensix ymcen a u b, mo 3ampocy
BBEJICHHBIX C KJIaBHATYPBHI.

JlabopaTopHoe 3axanue Ne2

1) Hamwucate mnporpaMMy omnpeaeneHus KOJIMYeCTBAa IIECTU3HAYHBIX 'CUacCTJIMBBIX"
TpaMBalfHBIX OWJIETOB, y KOTOPHIX CyMMa IEpBBIX TpexX LHU(p coBHaIaeT ¢ CyMMOH Tpex
MOCIIEHUX.

2) BemecTBeHHble unciia a u b 3anpammBaioTcs ¢ KiaBuaTypsbl. J[j1st a BBIYUCIUTH IPOLIEHT
b ot 3TOrO YKCTA.

3) BemecTBeHHbIe yncna a , b ¥ ¢ 3anpaimBarTcs ¢ KiIaBuaTypbl. Berancante ab(modc).

JlaGoparopHoe 3aganune Ne3

1) JIBonuHOE 4KCII0, BBEIEHHOE 110 3apOCy C KIaBUATYpPbl, B CIIydae MPaBUIbHON 3alUCU
npeoOpa3oBaTh B JECATUYHOE UYWCIO M pe3yibTaT BBIBECTH Ha 3KpaH. B mpoTuBHOM citydae
IPEJJIOKUTH BBECTH IBOMYHOE YHCIIO 3aHOBO.

2) Yncno u3 ACCATUYHONW CHCTEMBI CUMCIICHHUS, BBEICHHOE TI0 3alPOCy C KJIaBUATYPHI, B
cilydae MpaBUIIbHOM 3aIlUCH MTpeodpa3oBaTh

a) B IBOMYHYIO CHCTEMY

b) B BOCBMEpPHUYHYIO CUCTEMY



U pe3ysbTaT BHIBECTH HAa AKpaH. B MpOTUBHOM ciyuyae MpeasioKUTh BBECTH JECITUUHOE YUCIIO
3aHOBO.

3) Ctpoky, NOpeICTaBIAIONIYI0 YUCIO B IIECTHAAUATEPUUYHOM CHUCTEME CUHCIICHHUS,
BBEJICHHYIO IO 3alpocy C KJIaBUATypbl, B Clly4ae MpaBWJIbHON 3amucu, mnpeoOpa3oBaTh B
JIECATUYHOE YMCIIO M PE3YyJIbTAT BBIBECTH Ha 3KpaH. B MpOTHUBHOM cilyyae MpeasioKUTh BBECTU
YHCJIO B IIECTHAALIATEPUYHON CHCTEME 3aHOBO.

JlabopaTopHoe 3aganne Ned

1) Co3nmate (yHKIHIO, OCYLIECTBISIIOIIYIO IO 3alpocy BBOJ PYCCKOTO TEKCTa C
KJIaBUATYpPBhl U NOCIEAYIOLIYIO €T0 pacleyaTKy, o 3aroJloBKOM «ICXOIHBIN TEKCT:»

2) Co3nath (QyHKIIHIO, OCYLIECTBIIAIONIYIO YACTOTHBINA aHaIN3 BBEIEHHOTO C KIaBHATYPbI
TEKCTa.

3) Co3marb GYyHKIUIO, OCYLIECTBISIONIYIO MIKU(POBAHUE PYCCKOTO TEKCTa MO METOAY
[e3apst (caBur kaxxa0il OyKBbI HCXOIHOTO T€CTA BIPABO HA 3 MO3UIIMH).

4) Co3naTh MOIYJIb U3 3-X B3aUMOCBS3aHHBIX (DYHKITHI.

JlabopaTopHoe 3axanune NeS

1) Co3nath 6a3y maHHBIX M3 6-TH ydaniuxcs, B KoTopo# ykaspiBaetcs ®UO, omenka 3a
HK3aMEHBI IO TPeM IpeMeTaM. BeiOpaTh U3 HUX y4alierocsi ¢ CaMbIM HU3KUM 0ajioM M OTUUCITUTh
ero (ynanuth u3 6a3sl). OOHOBIICHHYIO 0a3y JTaHHBIX BRIBECTH Ha IE€YaTh.

2) HanucaTte mporpammy, KOTOpash BBIBOJUT Ha PYCCKOM SI3bIKE Ha3BaHHUE Mecsla B
3aBUCUMOCTH OT BBEJEHHOTO IO 3ampocy ¢ KiaBuaTypbl uucia (1-12), nubo ommumbky, eciu
JTAHHBIE BBEJICHBI HEBEPHO.

3) CoctaBUTh XKypHaJl YCIIEBAEMOCTH II0 HECKOJbKMM TMpeaMeTaM, B KOTOPOM
YKa3bIBAIOTCS BCE MOJYUYCHHBIC OLICHKHU M0 KaXXJI0My IpeaMeTy. B 3aBUCHMOCTH OT BBEJIEHHOTO
IO 3aMpocy HOMEpa MpeMeTa B )KypHase BHIBECTH Ha MeYaTh €ro Ha3BaHHUE U CPEeIHUI Oal.

JlaGopaTopHoe 3aganne Ne6

1) Co3nath dynkumio, Beraucisonryto HOJl nByx HaTypaabHBIX YUCENT a U b, IO 3ampocy
BBEJICHHBIX C KJIAaBHATYPBHI.

2) Co3naTh GyHKIHIO, MPOBEPSIONIYIO 33JaHHBIC HATypAJIbHBIE YKCIIa a U b Ha B3aUMHYIO
IIPOCTOTY.

3) HatypanbsHbie 4riclia a 1 b 3ampaiiBaroTcs ¢ KiaBuaTypsl. Eciu a u b B3auMHO-TIpOCTHI,
TO HalTH a-1(mod b), nHAYE COOOIINTD, UTO PEIICHHS HE CYIIECTBYET.

4) Co3matb MOAyJb, cocTaBiieHHbIH M3 (ynHkiui 1)-3). Obs3arensHOE TpeOOBaHHE:
JOJIKHBI UCTIONB30BATHCS BCTPOEHHBIE (DYHKITUH.

5) Hamucatp mporpammy, KOTOpasi BEIBOJUT Ha PYCCKOM sI3bIKE Ha3BaHUE JHS HEIEIU B
3aBUCHUMOCTH OT BBEICHHOTO T10 3aIpOCy C KJIaBHaTypbl uucia (1-7), mubo omuobKy, ecnu JaHHbIC
BBEJ/ICHBI HEBEPHO.

OrneHOYHBIE CpEACTBA Ui HWHBAJIHIOB W JIMII C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3]I0pOBbsI BEHIOUPAIOTCS C YUETOM UX WHAMBUIYATbHBIX ICUXO()U3UYECKIX OCOOEHHOCTEM.

— TIpy HeOOXOAMMOCTH HHBAIHIAM | JIUTIAM C OTPaHUICHHBIMU BO3MOYKHOCTSIMH 37I0POBBSI
NPEOCTABIISETCS TOTIOJIHUTEIFHOE BpEeMs IS IOATOTOBKU OTBETA HA SK3aMEHE;

— TIpH TIPOBEJICHUH TPOIIEYPHl OIICHUBAHUS PE3YJIbTATOB 00yUEHUS] WHBAIUIOB H JIUI] C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/I0POBBS MPEAyCMAaTPUBAETCSI UCIIOIb30BAaHUE TEXHUUYECKUX
CpEeZICTB, HEOOXOIUMBIX UM B CBSI3U C X WHIAWBUIYATBHBIMA 0COOCHHOCTSIMH,

— IIpU HEOOXOIUMOCTH JJIs1 00YYaIOIIUXCS ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 37I0POBbSI
W WHBAJTUIOB TIPOIEypa OICHUBAHUS PE3YyJIbTaTOB OOYYEHUS TIO AHCHIUIUIMHE MOXET
IPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa orneHWBaHMS PE3yabTaTOB OOYYEHUS WHBAJIUIOB U JIUIl C OTPAaHUYCHHBIMU
BO3MOXHOCTSIMH 3JIOPOBbSI IO JMCHUUIUIMHE (MOJIYJIIO) TMperyCMaTpUBaeT IpPelOCTaBICHHUE
uHpopmanmu B QopmMax, aJanTUPOBAHHBIX K OTPAHMYCHHUSM HX 37I0POBbSI M BOCIIPHATHS
UHpOpMaLIUK:

JUnst I ¢ HapyIIeHUSIMH 3PEHUS:



— B I1€4aTHOW (hopMe yBEIUYCHHBIM HIPUPTOM,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

JUist U1 ¢ HapyIICHUSIMH CITyXa:

— B IIeYaTHOU opme,

— B (popMe AIIEKTPOHHOTO TIOKYMEHTA.

J171s1 JIU11 ¢ HApYIICHUSIME OTIOPHO-/IBUTATEIILHOTO amiapara:

— B mieyaTHo hopme,

— B (popMe PIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TIepeueHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHIE€HTA
oOyyJaronuxcs.

5. IlepeyeHb OCHOBHOM M IOMOJHUTEIbHOH Y4eOHOM JIUTEPATYPbl, HEO0OXOAMMOM J1JI51
OCBOEHHS THCIUILTUHBI (MOTYJIs1).

5.1 OcHoBHasi IUTEpPaTypa:

1. 'aupenxko, U. I'. TexHoMOTHH ¥ METOJIBI IPOTPAMMHUPOBAHHUS : yueOHOE mocobue s
By30B / W.TI'. 'amnenko, @. ®. [Tanos, [I. FO. ®enopoB. — Mocksa : MznarenscTBo Opaiir,
2021. — 235c.— (Bwicmmee oOpa3oBanue). — ISBN 978-5-534-02816-4. — Tekcr
anexkTpoHHeld  //  OOpasoBarenbHas  1wiatrpopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/469759

2. ®enopos, M. I0. IlporpammupoBaHue Ha s3bIKE BHICOKOTO ypoBHs Python : yueGHOe
nocooue st By30B / JI. FO. @enopoB. — 3-e¢ uza., mepepad. u gom. — Mocksa : 3narenbcTBo
FOpaiit, 2021. — 210 ¢. — (Beiciiee o6pazoBanue). — ISBN 978-5-534-14638-7. — Tekcr
eKTpoHHBIH  //  OOpaszoBarenpHass  mmatdpopma  FOpait  [caiir]. —  URL:
https://urait.ru/bcode/478098

2. byitnaues, C.K. OcHoBBI TporpammupoBanus Ha sizbike Python: yuebnoe nocooue / C.K.
byitraues, H.}O. Boknar. — M3natenscTBO Ypanbckoro yauBepcurera, 2014. - 92 ¢. ISBN 978-5-
7996-1198-9. — [DneKTpOHHBII pecypc]. — URL:
http://biblioclub.ru/index.php?page=book_red&id=275962 (09.04.2018).

5.2 lonosiHMTe/ILHAS JIATEPaTypa:

1. Meitep, b. OOBEKTHO-OPUEHTHPOBAHHOE MPOrPaMMHPOBAHHWE M IPOrpaMMHas
umxeHepus / b. Meiiep. - 2-e u3a., ucnp. - Mocksa : HanmonansHbIit OTKPBITHIH Y HUBEPCUTET
«MHTYUT», 2016. - 286 c. : wir ; To xe [DnextpoHusii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=429034

2. Okynos, C.M. lunamuueckoe nporpammupoBanue / C.M. Okyinos, O.A. [lecto. — M.
: WsparemscTBO "JlaGoparopus 3manumit", 2015. — 299 c. — ISBN 978-5-9963-2572-6. —
[Onextponnsiii pecype]. — URL: http://e.lanbook.com/book/66114 (06.04.2018).

5.3. Ilepuoanyeckue U3IaHNUs:
1. Kypuan «KubepHeruka u mporpammupoBanue» http://e-notabene.ru/kp

6. Ilepeyenb pecypcoB  HMH(POPMANUOHHO-TEJEKOMMYHHUKAIMOHHON  CeTH
«MHTEpHET», HEOOXOAMMBIX /ISl OCBOCHHS TUCHHUILINHBI (MOLYJIsT).

1. O6pa3oBaTenbHBIN MaTeMaTHUeCKHit caiiT Exponenta. — URL: www.old.exponenta.ru

2. Caiir, conepxaniuii Heo0X0AUMbIe TUCTPUOYTUBBI U TIOJIHYIO0 HHPOPMALIMIO JJIS S3bIKa
nporpammupoBanus Python. Wurtepnperatrop ans Python MoxHO wucnonp3oBaTh —Kak
IPOrpaMMHPYEMBIi BEICOKOYPOBHEBBIH KaibKyisTop. https://www.python.org/

3. CaiiT, TOCBAIICHHBIM  CBOOOJHO  pacmpocTpaHseMoMy  maketry  Anaconda,

npezicTasistomeMy coboit  6umbnamorexy Python cumBonbHBIX BbhrumMcnenuid. — URL:
https://www.anaconda.com/download/
4. CaiiT,  TOCBALICHHBI  CBOOOJHO  pacmpoCTpaHseMOMYy  TakeTy  Sympy,

MpeACTaBISIIONIEMy coOoit OmbimoTteky Python cumBosbHBIX BhruuciaeHuid. CalT CBOOOIHBIX


https://urait.ru/bcode/469759
https://urait.ru/bcode/478098
http://biblioclub.ru/index.php?page=book_red&id=275962
http://biblioclub.ru/index.php?page=book&id=429034
http://e.lanbook.com/book/66114
http://e-notabene.ru/kp
http://www.old.exponenta.ru/
https://www.python.org/
https://www.anaconda.com/download/

HOBHMHOK U TOCTOSTHHOTO I10JIb30BaTEILCKOT0 OOHOBJICHUS ITaHHOTO MaKeTa (peaJrn30BaHHBINA Ha
npuniumax Buku) . — URL: http://github.com/sympy/sympy

5. OTkpeIThIN 00pazoBaTenbHbIi Buaeonoptai UniverTV.ru. OGpa3oBaTenbHbie (HUIBMBI
Ha pa3Iu4Hble TeMbl. JIeKIMu B BEAYIIMX POCCHHMCKHX W 3apyOeXHBIX By3ax. Hayunas
KOH(epeHIIUA WM Hay4HO-TIOMYJIApHAs JIEKIMs MO MHTepecyiouieMy Bac Bompocy. — URL:
http://univertv.ru/video/matematika/

6. Dnexrponnast Oubmuoreka IQlib oOpazoBaTeNbHBIX U MPOCBETUTENBCKUX H3IaHUI.
OO6pa3oBaTeIbHBIN pecypc, O0bEANHSIONNN B ce0¢ MHTEPHET-OUOIMOTEKY 1 TOJIb30BaTEIIbCKUE
CepBUCHI I TOJHOLEHHOH paboTel ¢ OubianoTeunsiMu ¢ongamu. CBOOOAHBIM JOCTYN K
3JICKTPOHHBIM yUeOHHKAM, CIIPAaBOYHBIM M y4eOHbIM mocoousm. — URL: http://www.iglib.ru/

7. MerToauueckue yKa3aHMsi JJs O00y4alIIMXCS 10 OCBOCHUIO IMCHUIJIMHBI
(MmonmyJin).

B kypce ucnonb3yroTces ciaeayonme MeToabl 1 GopMbl paboThI:

— JIeKI1H (2 yaca B HEJIENI0);

— nabopaTopHbIe 3aHSATHS B KOMIIBIOTEPHOM Kjacce (2 Jaca B HEJEINI0, BBIMOIHIIOTCS
3aJaHMs HAa KOMITBIOTEPaxX U 00CYKIAIOTCSl OCHOBHBIEC BOIIPOCHI IOMAIIHUX 33JaHHA).

B ocBoeHuU NUCHUIUIMHBI UHBATUAAMH U JUIAMH C OTPAaHUYCHHBIMU BO3MO>KHOCTSIMH
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHIMBHIyalbHass ydeOHas pabora (KOHCYJIbTAIlUH) —
JOTIOTHUTEIBHOE Pa3bsICHEHHE yueOHOro MaTepHara.

WnpuBuyanbHble KOHCYJBTAMM IO MPEAMETY SBIAIOTCS BaXKHBIM  (DaKTOPOM,
CIOCOOCTBYIOIIUM MHJMBUIYaTU3allui O0YYEHHUS U YCTaHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy IMpernojaBaTelieM U OOYyYaroIlMMCS HMHBAJIUIOM WM JIMIOM C OTPaHUYECHHBIMU
BO3MOXKHOCTSIMH 37I0POBbSI.

8. Ilepeyenpr MH(POPMANMOHHBIX TEXHOJIOTHH, HCIOJAb3YEMbIX IIPH OCYLIECTBJICHUH
00pa3oBaTeILHOIO MpPoUecca MO0 JMCUUILINHE (MOIYJII0).

8.1 Ilepeyenb HHpOPMALMOHHBIX TEXHOJIOTHIA.

— KomnbroTepHOE TECTUPOBAHNE IO UTOTaM U3YyYEHHUS Pa3AesioB IUCHUIUIMHBI.

— IIpoBepka JOMANIHKX 3aJaHUN.

— Mcrnionb30oBaHue 2IEKTPOHHBIX MPE3EHTAUN IIPYU IPOBEACHUN IIPAKTUYECKUX 3aHATHH.

8.2 IlepevyeHb HEOOXOAMMOTI0 MPOrPAMMHOIO 00ecTIeYeHUS.
1. Onepanmonnas cuctema MS Windows.
2. MATLAB.

8.3 IlepeyeHb HH(POPMALHOHHBIX CIIPABOYHBIX CHCTEM:

1. ITocTostHHO OOHOBISIEMBIN JIEKTPOHHBIN Y4eOHUK (CBOOOIHBIN TOCTYIT), COAEPKAIIHMA
MIOJIHY IO UHPOPMALINIO 0 SI3BIKE IIPOrPaMMHUPOBAHUS Python. — URL:
https://docs.python.org/3/tutorial/index.html

2. DnektponHas oudanoreunas cuctema eLIBRARY.RU (http://www.elibrary.ru)/

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

MaTepHaHBHO'TGXHquCKOG obecrieueHue JUCIHHUITIINHBI

No Bun pabor
(MOAyJIsT) M OCHAIICHHOCTh

1. Jlekimonnsele 3aHaTU | JIGKIMOHHAsE ayauTOpHs, OCHAICHHAas IIPE3CHTALMOHHOMN
TEXHUKON (TPOEKTOp, DJKpaH, KOMIBIOTEP/HOYTOYK) W
COOTBETCTBYIOIIUM IpOorpaMMHbIM obecriederuem (Microsoft
Office PowerPoint, Python)..
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JlaGopaTtopHsbie
3aHATHS

JlaGoparopusi, yKOMIUJICKTOBaHHasi  CIELHUAIU3UPOBAHHOM
MeOenTbl0 M TEXHUYECKUMH CpEACTBAMH OOyYeHHUS |
COOTBETCTBYIOIIUM IpOrpaMMHbIM obecrieueHueM (Python).

CamocrosiTenbHas
pabota

Kabuner s caMocTOsATENbHONM paboOThl, OCHAILICHHBIN
KOMITBIOTEPHOM TEXHUKOM C BO3MOXKHOCTBIO TOJKIIOUCHUS K
cetu «/MHTEpHET», NMpOrpaMMoOil 3KpPaHHOTO YBEJIWYEHUS U
00€CTIeUeHHBIN JOCTYIIOM B 3JIEKTPOHHYIO WH()OpPMaIMOHHO-
00pa3oBaTeNbHYI0 Cpely YHUBEPCUTETA.




