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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Hucuumnnuna «KomobploTepHblE HAYKH U TEXHOJIOTUHM MPOrpaMMHUPOBAHHUA» BXOAMUT B
nporpamMmy OakanmaBpuara «Marematuka»y 1o Hampasienuro 01.03.01 «Marematuka» u
m3yvaercs B 1, 2, 3, 4 cemectpax 1, 2 kypcoB. HuciurmiuHy peanusyeT MaTeMaTudecKuil
MHCTUTYT UMeHH akajgemuka C.M. Hukonbckoro. Jlucuumnianaa coctouT u3 1 pasaena u 9 tem u
HaIpaBlieHa Ha U3yYEHHE OCHOB MaTEMaTHYECKOT0 U KOMIIBIOTEPHOI'O MOJICTTMPOBAHHUSI.

Llenpt0 OCBOEHUS AMCHUIUIMHBI SBJIsETCS (DOPMUPOBAHHME IMPEICTABICHUS O METOAAX M
o0jacTaX  NPUMEHEHHs]  MATEeMaTHUYeCKOTO  MOJEIUPOBAHUS,  JIEMOHCTpAIUs  CBS3HU
MaTEMaTHYECKOI0 MOJICITUPOBAHUS C IPYTUMH 00JIaCTIMU MaTEMATUKH.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUIIVIMHbI

OcBoenue auctuiuinHbl «KOMIIBIOTEpHBIE HAYKU W TEXHOJOTUU MPOTrPaMMHUPOBAHUS
HampaBlieHO Ha (opMupoBaHHEe Yy OO0y4aromMxcs CHEAYIOIMUX KOMIETeHIUH (4acTu
KOMIICTCHITNH ):

Tabnuya 2.1. Ilepeuenv komnemenyutl, Gopmupyemvix y 00yYAOWUXCL NPU OCBOCHUU
OUCYUNTIUHBL (Pe3VTbmambvl 0C80eHUS OUCYUNTUHDL)

HNHauKaTopbl 10CTHKEHH KOMIIeTeHIMH
Iudp Komnerenuus A pEI A N I
(B paMKax JaHHOMW NHUCUMUIUINHBI)
YK-2.1 ®opmynupyeT Ha OCHOBE TIOCTaBICHHON MPOOIEMBI
Croco0eH ompenenaTs Kpyr 3a7ad |IPOSKTHYIO 3aa4y U CII0co0 ee pelIeHns yepe3 peaau3aluio
B PaMKax ITOCTABJICHHOM IIeJIU U |IIPOEKTHOTO yIpaBJICHUS;
BBIOMpATh onTUMajbHble crtocoObl | YK-2.2 PazpabareiBaeT KOHIETIHIO IPOEKTa B paMKax
YK-2 UX peIICHHUS, NCXOS U3 0003HaueHHOW POOIEMBL: (HOPMYIIHPYET LEIb, 3a0aUH,
JEHWCTBYIOIINX IIPABOBBIX HOPM, |0OOCHOBBIBAET aKTYaIbHOCTh, 3HAUMMOCTD, OXKHJAaEMBbIE
MMEIOIINXCS] PECYPCOB U Pe3yJIbTaThl M BO3MOXKHBIE C(ephl MX TPUMECHEHHS;
OorpaHUyYeHui VYK-2.3 [Inanupyet HeOOXOJUMBIE PECYPCHL, B TOM YHUCIIE, C YIETOM
UX 3aMEHSIEMOCTH;
OIIK-3.1 HUcnone3yeT coBpemennbie I T-TexHonoruu mpu coope,
Crnoco6eH HCIoIb30BaTh B
. aHaJIM3€e U NPEACTaBICHUH HH(OpMann;
IIe1arOrMYeCKOi 1eATeTbHOCTH
OIIK-3 OIIK-3.2 Mcnone3yeT cTaHAapTHBIE U OPUTHHAIIEHBIE
Hay4YHbIE 3HaHUS B chepe
MIPOTPaMMHBIE IPOIYKTHI, IPU HEOOXOTUMOCTH aAANTHPYS UX IS
MaTeMaTUKH U HHPOPMaTHKU .
pemeHns 3a1a4d IpodecCHOHANBHON AEATENbHOCTH;
CriocobeH pa3zpabaTsIBaTh OIIK-5.1 ITocTpoeHne anropuTMOB PELICHUS MPUKIATHBIX 3a71a4
OIK-5 AITOPUTMBI U KOMITBIOTEPHBIE  |COBPEMEHHON HAYKH;
nporpaMmsl, mpurognsle st |OITK-5.2 Pa3zpaGoTka KOMIIBIOTEPHBIX TPOTPaMM JUIS PEIICHUS
MPaKTHYECKOro IPUMEHEHUsT | pyH/ITaMEHTAIbHBIX HAYYHBIX IPOOJIeM;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

HI/ICHI/IHJ'H/IHa ((KOMHI)IOTepHI)Ie HAaYKM W TCXHOJIOTWH IIPOrpaMMHUPOBAHHA» OTHOCUTCA K
o0s3arenpHOM yacTu O1oka 1 «/{ucrummmael (Moaynn)» o0pa3oBaTeNbHON MPOrPaMMBbI BHICIIIETO
oOpazoBaHws.

B pamkax o0pa3zoBaTenbHOM NporpamMmbl BBICIIETO O0pa30BaHUsS OOydYarOIIMECs TaKxKe

OCBaMBAIOT JApyrue JUCHHUIUIMHBI W/WIUW  TPAKTHKH, CIOCOOCTBYIOIIME  JIOCTHXKEHHUIO
3aIJTAHUPOBAHHBIX PE3YJIbTATOB OCBOCHUS JUCIUIUTHHBI «KOMIIBIOTEPHBIC HAYKH W TEXHOJOTHH
MIPOrPaMMUPOBAHHUSI.

Tabnuya 3.1. Ilepeuenv komnonenmos OII BO, cnocobcmeyrouux O00CmMudiceHur

3ANIAHUPOBAHRHbLX pe3)1bmamoe OC60E€HUA ()ucuunﬂuybl




IIpenmecTByIOIIHE IMocaenyroime
Mudg HanvenoBanue HHCIP;I/II:UIPIHLI;,MOI;II JIN nncunnnnllli)ll,l/;duoa JIN
P KOMIIETEH I " ym, ° yoiu,
MPAKTHKH NMPAKTHKH
CnocobeH onpenensiTe Kpyr
3a/a4 B paMKax
[MOCTABJICHHOMN LENH U
BBIOUPATh ONTHMAJBHBIC WHTemnekTyanbHble CHCTEMBI
VK-2 CHOCOOBI UX PEIICHHS, M TEXHOJIOTHH;
HCXOJs U3 AEHCTBYIOLINX
MIPaBOBBIX HOPM,
UMEIOIIUXCS PECYpPCOB U
OrpaHUYCHUN
Crioco0eH MCIIOIb30BaTh B .
o Ornenka it - HaBBIKOB TIO
e 1aroru4ecKoi
JIUCLUILINHAM MalllnHHOE
OIIK-3 JIeSITeIbHOCTY Hay4HBIE
obyueHwue pst u python pst;
3HaHUs B chepe MaTEeMaTHKU
1 MHPOPMATHKU
I/IHTCHHCKTyaHLHLIe CUCTCMBI
CriocobeH pa3padaThiBaTh
" TCXHOJIOTHH,
alITOPUTMBI U
KOMITBIOTEPHELS Marematuueckoe
OIIK-5 P MOJEIUPOBAaHUE B
MIPOTPaMMEI, TPUTOTHEIC
MEKTUCTIHTUTHHAPHBIX
JUTS IPaKTHIECKOTO
HMCCIIENOBAHUAX;

NIPUMCHCHUSA

* - 3aMONHACTCS B COOTBETCTBHUH ¢ MaTpuieii kommnerenuii u CYII OI1 BO
** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUIbI YYEBHOMN PABOTHI

OO01mmas TpyI0eMKOCTh TUCHUTUTHHBI «KOMITBIOTEpHBIC HAYKU M TEXHOJOTHH MPOTPAMMHUPOBAHUS COCTABIISET «13» 3a4eTHBIC CIUHUIIBI.
Tabauya 4.1. Buowvl yuebHoli pabomvl no nepuooam 0C80eHUs 00pA308aAMENbHOU NPOSPAMMbL 8bICUIE20 00PA3068aHUS 0Nl OYHOU DopMbl
00yuenus.

Bua yuyeOHoii padoThI BCEIO, ax.u. 1 5 Cemectp(-b1) 3 7

Konumaxmmnas paboma, ax.u. 210 54 54 51 51
Jlekimu (JIK) 70 18 18 17 17

JlaGopartopusie pabotsl (JIP) 0 0 0 0 0
IMpaktuueckue/cemunapckue 3ansatus (C3) 140 36 36 34 34
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 186 9 36 66 75
Koumponw (sx3amen/3auem c oyenkou), ax.u. 72 9 18 27 18
Oo6mast Tpy10eMKOCTh T CHUIIHHbI aK.4. 468 72 108 144 144

3a4.el. 13 2 3 4 4




5. COAEPKAHUE JUCIUIIJIMHBbI

Tabnuya 5. 1. Coodepoicarue oucyuniunsl (MoOyis) no udam y4eOHou pabomol

Bu
Homep HaumenoBanmue pasgeia o
HaumeHoBaHme TeMbI Conep:xxaHue TeMbI yueoHOM
pa3neia JUCHHITHHBI «
padoThI
1.1 Beenenue OCHOBBI POrPaMMHPOBAHU Ha s3bIKe python JIK, C3
3nakoMcTBO ¢ Jupyter, git, ycraHoBka onbimoTek (py.checkio.or
1.2 |OcnoBH python pyter, git, y (py & JIK, C3
60 leetcode)
[udps - anroput™ EBknnaa, Tect Ha mpocToTy, alnroputM RSA
1.3 |Pemenne 3amaq mmdpoBaHus bp P A, P ¥ p JIK, C3
(pycharm mu VScode mimu cursor)
Benenne B KOMITBIOTEpPHOE "
1.4  |BprumcanTenbHAs CIOKHOCTh aJTOPUTMOB CopTHpoBKa, TOWCK, IOHATHE BEIYNCIUTEIBHOHN CI0KHOCTH JIK, C3
Pasmen 1 |MomenmpoBaHUE W TAKETHI -
15 OCHOBBI YUCJICHHBIX METOJIOB Brerauciienue onpenen&HHOro HHTErpayia 6e3 numpy JIK, C3
poTpaMm
1.6 OnbIMOTEKa NUMPY numpy JIK, C3
1.7 oubroreka matplotlib I'paduku, pucoBanue B matplotlib JIK, C3
1.8 |6bubnmoteka pandas Pabora ¢ Tabnuia B pandas JIK, C3
a00Ta HaJTI COOCTBEHHBIM IIPOCKTOM B
19 [P A p paboTa Hax IPOEKTOM JIK, C3
KOMaH/Ie

* - 3anonasieTcs Toabko mo OUHOW dopme oOyuenus: JIK — nexyuu; JIP — nabopamopusie pabomul; C3 — npakmuueckue/ceMuHapcKue 3aHamusl.




6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHHUIIJIMHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropuu

OcHamenue ayiuropuu

CrnenuaJu3supoBaHHOe
yueOHOe/1adopaTopHoOe
odopyanoBanmue, [10 u
MaTepuaibl 1Jis1 0CBOECHHS
AUCHUTLITUHBI
(mpu HeOOXOAUMOCTH)

AyauTopus Ui IPOBEICHUSI 3aHATHN
JIEKIIMOHHOI'O THUIIA, OCHAILIEHHAs

ITO - ckayaTh ¥ YyCTaHOBUTH
yucThIi python Bepcuu He
Huxke 3.12 ¢ caiita

JleximonHast KOMIUICKTOM CIEIUATN3UPOBAHHON MEOCIH; )
N python.org, a Takxe jupyter
JOCKOU (3KpPaHOM) U TEXHUYECKUMU .
CpelCTBaMU MYJIbTUMEINA IPE3CHTALUN nbelassic, numpy,
P Y P ' matplotlib, pandas
Aynuropus Ui IPOBEICHUS 3aHATUI
YAHTOPHA JUTT POBCA 1O - ckauaTh U YCTAaHOBHTH
CEMHHAPCKOTO THIIA, TPYIIOBBIX U .
WHIUBUAYAIbHBIX KOHCYIIbTAIIUHN, TEKYIIETO auCThiif python Bepeun He
KOHT 011;] 1 IPOMEXK O}iIHofI aTTéCTaIH/II/I mke 3.12 ¢ calira
CeMuHapckas p P YT ’ python.org, a Takxe jupyter
OCHAII[CHHAs] KOMILJIEKTOM .
. nbclassic, numpy,
CHeIMaTU3UPOBAHHON MeOeH U :
matplotlib, pandas. PaboTa
TEXHUYECKUMU CPECTBAMHU MYJIbTHUMEINA
. Ha KOMIIBIOTEPaxX B Kiacce.
MIPEe3SHTAITHIH.
Aynuropus Ui CaMOCTOSITEIbHON pabOThI
Tins oOy4Jaronuxcs (MOXET UCMOJIb30BATHCA IS
. | IpOBeIeHUs] CEMHUHAPCKUX 3aHATHI U PaGota Ha coGcTBEHHOM
CaMOCTOSITENILHOM 9
paboT! KOHCYJIBTAITNH ), OCHAIIIEHHAS KOMIUICKTOM HOYTOYKE WJIH KOMITBIOTEpE

CreLMaNIU3UPOBaHHON MeOenu U
KoMmbroTepami ¢ gocrynoM B QUOC.

* - ayIUTOPHS JAJIsL CAMOCTOSTENbHOM paboThl obydaromuxcs ykassiaercs OBA3ATEJIBHO!

7. YYEBHO-METOJUYECKOE
JTACHMIUINHBI

OcHognas tumepamypa:

1. Uadopmaruka: Yuedbnoe nmocodbue / [Tox pen. b.E. Onunnosa, A.H. Pomanosa. - 2-€
u3]1., nepepad. u pom. - M.: Byzosckuit yue6nuk: HUL Uadpa-M, 2012. - 410 c. ISBN 978-5-
9558-0230-5 Pexum moctyna: http://www.znanium.com/bookread.php?book=263735

2. ®enorona E. JI. [Ipuxnagasie nHOpMaIMOHHBIE TEXHOJIOTHHU: Y4yeOHoe ocodue /
E.JI. ®enorosa, E.M. IloptHOB. - M.: Ul POPYM: HUIl UH®PA-M, 2013. - 336 c. Pexum
noctyna:http://znanium.com/bookread2.php?book=392462

3. Swaroop C.H. A Byte of Python. 2013

4. Muhammad Yasoob Ullah Khalid. Intermediate Python [Dnexrponnsiii pecypc]. URL:
https://github.com/lancelote/interpy-ru (mep. Ha pyc. s3.).

5. https://education.yandex.ru/handbook/python - Xennoykot SAunexc - OcHoBbl Python
[ar 3a mrarom pa3zoupaeM yCTPOHUCTBO S3bIKA: OT THITOB JTAHHBIX, METO/IOB IIPUMHTHBOB 10
HIOAHCOB 00BEKTHO—OPUEHTUPOBAHHOTO IPOTPAMMHUPOBAHUS U PAOOTHI C MAMATHIO
Hononnumenvuasn rumepamypa:

1. Camapckuii A.A., Matemarnueckoe moaenuposanue: Mnen. Metonel. [Ipumepsr
[DnexTponnsIit pecypce] / Camapckuii A.A., Muxaiinos A.IL. - 2-e u3j., uchp. - M. :
OUBMATIINT, 2005. - 320 c. - ISBN -- - Pexxum

n MHPOPMAIIMOHHOE

OBECIIEYEHUME




noctyna:http:// www.studentlibrary.ru/book/ISBN592210120.html
2. ABepuenkoB B.M1. OcHOBBI MaTEMaTHUECKOTO MOJIEIMPOBAHUS TEXHUUYECKUX CUCTEM
[DnexTponHbIi pecypc]: yueobnoe mocodue/ B.1. Asepuenkos, B.I1. ®egopos, M.JI. Xetidern—
OnektpoH. TekcToBble naHHble.— bpsiHck: BpsaHCkUil rocyaapcTBEHHBIH TEXHUYECKUI
yHuBepcuteT, 2012.— 271 ¢.— Pexxum noctyna: http:// www.iprbookshop.ru/7003.html.— 9bC
«IPRbooks»
Pecypcuvl ungpopmayuonno-menekommynuxkayuonrot cemu « nmepremy:
1. ObC PYIH u croponnue ObC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYII
HAa OCHOBaHUH 3aKJIIOYEHHBIX JOTOBOPOB
- DnektponHo-6ubnmnoreunas cuctema PY/IH — ObC PYIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcurerckas Oubnuorexa onnain» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «KoncynbraHT cryfentay www.studentlibrary.ru
- ObC «Tpounkuit MOCT»
2. ba3bl TaHHBIX U TIOUCKOBBIE CUCTEMBI
- BJIEKTPOHHBIN (HOH/I TPABOBOK M HOPMATUBHO-TEXHUYECKOW JOKYMEHTAIIUU
http://docs.cntd.ru/
- morckoBas cuctema Sunekc https://www.yandex.ru/
- mouckoBas cucreMa Google https://www.google.ru/
- pedeparuBHas 6a3a nanubix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yyebno-memoouueckue mamepuansvl 0151 camocmosmenbHol pabomol 00y4aArOWUXC NPU
0CB8OEHUU OUCYUNTUHBL/MOOYIS*:
1. Kypc nexnuii no aucuuminie «KoMnbloTepHble HAYKH U TEXHOJIOTHH
POTPAaMMHUPOBAHUS».

* - Bce y4eOHO-METOAMYECKHE MAaTepUalIbl Ul CaMOCTOATENBHON paboThl 00yJaroImuxcs
pasMelarTcs B COOTBETCTBUU C JIEHCTBYIOIIUM MOPAIKOM Ha cTpaHule auciuminasl B TYHUC!



PABPABOTYMUK:

Kapanpames fkoB

JlouieHT MuxaiiioBuY
Jonoxcnocms, BYIT Tloonuce Damunus 1. 0.
PYKOBOJ/JUTEJIb BYII:
MypaBHuk AHJpeit
HupekTop Bopucosuu
Jonoscnocms BYIT Tloonuce Damunus U.0.

PYKOBOJUTEJIb OII BO:

ITpodeccop

daMuHCKUI AHIpein
BagumoBnu

Honocnocms, BYIT

Hoonucw

Damunus 1.0.



