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Pabouas mporpamma guctiumuabel «llndpoBoe MoaeaupoBaHue» s 00ydarOmUXCs
no HamnpasieHuto noarotoBku 09.03.04 Ilporpammuas umxenepus (Ilpoduns: ITporpammuas
WH)XXEHEpHsl), COCTaBlIeHa Ha ocHOBaHMM DellepalibHOTO roCyAapCTBEHHOr0 00pa3oBaTeIbHOTO
CTaHJapTa BBICIIEro OOpa3oBaHMs — OakamaBpuaT Mo HampamieHuio noaroroBku 09.03.04
[IporpaMMHasi MHXKEHEpUs, YTBEPKIECHHOIO MpUKa3oM MHHHCTEepCTBa 0Opa3oBaHUs U HAyKH
Poccuiickoit ®eneparnu ot 19 centsiops 2017 . Ne 920 (c u3m. u nom.), [lopsiaka opranuzanuu
U OCYIIECTBICHUS 0Opa3oBaTENbHOM NEATENbHOCTH IO 00pa3oBaTeNIbHBIM Iporpammam
BBICIIET0 00pa30BaHus — MporpaMmamM OakanaBpuara, IporpaMMaM CIIeHUAINTETa, IPOrpaMMamM
MarucTpaTypbl, YTBEP)KIECHHOTO MpPHUKa30M MUHHCTEpCTBA HAyKM U BBICHIEr0 00pa3oBaHUS
Poccuiickoit @enepaunu ot 06 ampens 2021 r. Ne 245 (c u3M. U 1101.), B COOTBETCTBUH C
y4eOHBIM TUTaHOM, YTBepkaAeHHBIM YdeHbIM coBeToM PI'BOY BO «JloHI'Y» mis Habopa 2026
roja.
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3

MECTO JJUCLIUITIJINHLI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMEBI

1.1. TpeGoBanus K mpeaBapUTEIHLHON MOArOTOBKE 00yUYaOIIUXCsl, TPEAIIECTBYIONIUE U
COMYTCTBYIOIIME TUCHUIUIMHBI, HA KOTOPBIX OCHOBBIBAECTCSI MU3YUYECHHE JIAHHOM:
6a3o0Basi MOATOTOBKA 110 MAaTeMaTHKe B 00bEME TPOrPaMMBbl CPEHEN IIKOJIBI,

JTUCIUIUTAHBL  TIPOTPAMMBI
aHanu3, Anredpa u reoMeTpus.

OakanaBpuaTta:

IIporpammupoBanue,

MaremaTuueckui

1.2. JlucumniauHbl, KypcoBble paOOThl W TMPAKTHKH, JJISI KOTOPHIX OCBOEHHE TaHHOM
JUCLUIUIMHBI HE00XO0AUMO KaK MpeIecTBYOLIEe!
npakTUku: [Ipou3BOACTBEHHAS TPAKTHUKA: IIPEAIUIIIIOMHAs IIPAKTUKA.

2.

2.1. OO0mas xapakTepucTuKa

OITMCAHUME AMCLUITIIMHBI

HaumMmeHoBaHue moka3aTeis

3HaueHHE MOKa3aTes

HasBanue ob6pazoBaTenbHON IpOrpaMMBl

09.03.04 IIporpaMMHasi HHKEHEPHS

(ITpoduns IIporpammHas HHKEHEPHS)

Iudp 1 Ha3BaHHE B COOTBETCTBHUH C
y4eOHBIM IIJITAHOM

b1.5.9. HudpoBoe MmonennpoBanue

Yactp 00pa3zoBaTesIbHON NPOTrpaMMBbl

ba3zosag uactn

KoandecTBO 3a4eTHERIX CIAWHUIL / Bcero 4yacoB

3/108

2.2. Pacmnpenencnue 4acoB 1o ¢popmam

U 1ieprosiaM o0yudeHus

OO011ee KOJIMYECTBO YaCOB
o
& CaMOCTOS-
dopma 2 | @ .
> | & JeKnu- | mabopa- | MpaKkTH- | TEIbHOU dopma
00yueHuns 2 3 BCETO
3 OHHBIX | TOPHBIX | YECKHX | paboThHI + KOHTPOJISI
KOHTPOJIb
QOuHas 1 2 34 17 — 57 108 3a4yeT

3. LEJU JUCLMIUIAHEI

O3HakomIIeHHE C S3BIKOM TIporpammupoBanus Python, ero cpencrBamu u 6ubnmnorekamu
KOMITBIOTEPHOTO MOJIETTUPOBAHUSI B €CTECTBEHHBIX HAyKaX, MOJyY€HHE HABBIKOB MPUMEHEHUS

YKa3aHHBIX CPEJICTB B HU(POBOM MOJIETUPOBAHUH.

4. KOMIIETEHIIMU OBYYAIOIIEI'OCS, @OPMUPYEMBIE B PE3YJIbTATE
OCBOEHNMA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEI, X MH/IMUKATOPBI
N INTAHUPYEMBIE PE3VIJIBTATBI ObYUEHU A

4.1. KommnereHuuu

OIIK-7. CnocoOeH NpUMEHSTh B NMPAKTHUYECKOW NESATETLHOCTH OCHOBHBIE KOHLEMIIMH,
MPUHIIMIIBI, TEOPUHU U (aKThl, CBA3aHHbBIE C UH()OPMATUKOH.

4.2. VHIUKaTopbl KOMIICTCHIINN

OIIK-7.2. [IpuMeHsieT W aganTUpPYeT COBPEMEHHbIE MpPOrpaMMHBIE CpEACTBA IS
1M(POBOro MOJIETUPOBAHUS UCCIIEAYEMBIX ITPOIIECCOB.



4.3. Pe3ynbTarhl 00yueHUs

OIIK-7.2.1. 3nakom c¢ s3eikoM Python, ero cpexctBamu u OuUOIHOTEKAMHU IS
peanu3anuy KOMIBIOTEPHOTO MOJICTHPOBAHUS.

OIIK-7.2.2. YMmeeT NMpUMEHSATH CpeACTBa W OMOIMoTekH s3bika Python, Bkimrowaromme
JUTSL pEIICHUS 3a/1a4 U(PPOBOTO MOJACTUPOBAHUS.

OIIK-7.2.3. Bnageer HaBblkamMu HUGPOBOTO MOJICIUPOBAHMS IIPOILIECCOB B 00JaCTH
€CTECTBCHHBIX HayKaX.

5. TTPOI'PAMMA IUCLUIIINHBI

HazBanue Tembl KpaTkoe cogepxanue TeMbl (BOIPOCHI TEMbI)

Pasxen 1. OcHOBEI s13BIKA
nporpaMMupoBanus Python

OCHOBBI sI3bIKa TPOrPAMMHUPOBAHHSI Tursl JaHHBIX SA3BIKA TIPpOrpaMMupoBanus Python.
Python Omneparops! s3bika Python.,
JIuHeHbIe, BETBAIINECS, IIMKIMYECKHE aJITOPUTMBI.

Pasznen 2. bubianoreku s3bika
nporpammupoBanus Python

CpenctBa 6udanorek NumPy, SciPy, CpencrBa 6ubmmorexku NumPy.
BioPython, Matplotlib. CpenctBa 6ubaroTeku SciPy.
CpenctBa 6mbmmoreku Matplotlib.

Paznen 3. Pemenne 3agau nudposoro
MOJEIUPOBAHHUS

38.,[[21‘11/1 I_II/I(1)pOBOI‘O MOJCIUPOBAHUS B 33,[[8.‘11/1 I_[I/I(prBOl"O MOACINPOBAHUA B MATCMATHKEC
CCTCCTBCHHBIX HAYKax

6. CTPYKTYPA U COAEPKAHUE AMCLUITIMHBI

HaunmeHoBaHus pa3/ienoB U TeM Konmiectso wacos
Jlexku. | JlaGop. | Ilpakr. | CPC+K | Beero

Paznen 1. OcHOBBI s13bIKa 6 4 - 10 24
nporpammupoBanus Python
OcHOBBI s13bIKa MporpamMmupoBanusi Python 4 4 — 10 18
Paznen 2. bubnuotexu si3pika 12 6 — 20 48
nporpammupoBanus Python
Cpencra 6ubarorek NUumPy, SciPy, 12 6 — 36 48
Matplotlib.
Pasnen 3. Pemenue 3aga4 niudpoBoro 16 7 — 27 30
MOJICIIMPOBAHUS
3agaun MQPPOBOro MOJECTUPOBAHUS B 16 7 — 27 30
€CTECTBEHHBIX HAyKax
WNTOI'O 1O KOMITIOHEHTY OIl 34 17 — 57 108

7. OHEHOYHBIE MATEPHAJIBI (CPEACTBA) UL TEKVIIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, IIPOMEXYTOYHOU ATTECTALINN

7.1. KoHTposabHbIE BOIPOCHI
Pasnen 1

1. Twumsl naHHBIX A36IKa Python.
2. Omeparops! si3b1ka Python.

3. Bsoa/BeiBOf B si3bIKe Python.
Pasnen 2



4. CpexacrBa 6ubmmorekun NumPy.

5. Cpencta 6ubmoreku SciPy.

6. CpencrBa Oubmuorexu BioPython.
7. Cpencta 6mbimmorexkn Matplotlib.
Paznen 3

8. OIHOBUAOBBIE MOJIEIIN TOMYJISIIIHH.
9. MHOrOBH/IOBBIC MOJICIIH ITOMYJISIUH.
10. Moaens ManbTyca.

11. Monens depxroybCeTa.

12. Mopenb «XUIIHUK-KEPTBAY.

13. Monuens «mapa3uT-X03sIHH.

14. Mopenu caxapHoro quabera.

15. KierouHnle aBTOMATEL.

16. Urpa «Kuzub».

7.2. TeMmbl MUCHMEHHBIX paOOT (THIIBI 3a/14)

KonTtposnbHble paboThl 110 NPaKTUKE 110 TEMaM:

—  OCHOBHI s13bIKa Python (Turibl JaHHBIX, OIIEPaTOPBI, BBOJI/BBIBO/);

—  perieHue 3a/1a4 HU(PPOBOro MOJEINPOBAHUS B €CTECTBEHHBIX HAayKaX.

KonTponbHast paboTa 1o mHpoBEpKE TEOPETUYECKUX 3HAHUM — IO BCEM TEMaM, C
UCIOJIb30BAaHUEM YKa3aHHBIX BbIIIE KOHTPOJIBHBIX BOIIPOCOB.

7.3. Tembl UHAMBUAYAIbHBIX 3a1aHUN

—  OCHOBBI s13bIKa Python (THIbl JaHHBIX, ONIEPATOPBI, BBO/BBIBO/);
—  IporpaMMHasl peajau3alys OHOBUIOBBIX MOJIeNel MOMYJIsIHH;
—  TporpaMMHas peanu3anys urpbl «Ku3Hb».

8. PACIHPEAEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUHAIOT OB YHAIOUIUECSH

OOmiast olleHKa 3HaHUM O00y4aromMXCs MO JUCHUIUIMHE mpoBoauTcs mo 100-OammbHON
MKaJIC UCXO0O U3 MaKCUMYyMa, IIPUBCACHHOTO B Ta6J'II/III€ HUMXKCE.

CamocrosTenbHas paboTa OIEHMBAETCS HAa OCHOBE IPEJOCTaBIEHHBIX Ha MPOBEPKY
BBITIOJTHCHHBIX JOMAIIHUX, HWHAWBUAYAJIbHBIX SallaHI/Iﬁ C YUYCTOM CBOCBPEMCHHOCTH HX
NPEOCTAaBICHHUS U COOTBETCTBUS TPEOOBAHUAM K UX BBINOJIHEHHIO.

KonnuecTBo 0aymioB 3a KOHTPOJIBHYIO pabOTy BBIUMCISETCS Kak cymMma 0OajuloB 3a BCe
BXoJsmue B e€ cocTraB 3amaHus. Kaxnoe 3agaHue OLIGHHWBAeTCS HMCXOJS U3 MaKCHUMalbHO
BO3MOKHOI'O KOJMYECTBA OalJIOB C YUE€TOM NPaBUIJIIBHOCTH BBINIOJIHCHUA 3adaHUA, IMOJIHOTBI
IPUBOJAUMBIX 0OOCHOBAHUIA.

[To pe3ynbTaram paboThl B cemecTpe oOydaromuiics, HaOpaBiuii He MeHee 60 6aioB,
UMeeT MpaBO MOJYYUTh OIEHKY. Te, KTO mpeTeHayeT Ha Ooyiee BBICOKUH 0aul, MPOXOJAAT
NPOMEKYTOUHYIO aTTeCTalnio. MaKCHMajdbHOE KOJIMYECTBO OalIOB HA MPOMEKYTOUHOU
arrectanuu — 100. O61ee Koin4yecTBO OAJUIOB 32 CEMECTpP BBIUMCISAETCS KaKk MakCHUMajbHas U3
IMMOJIYYCHHBIX 3a CEMECTp MU Ha HpOMe)KYTO‘IHOﬁ aTTeCcTallii M BBICTABILICTCA COIJIACHO
HNPUHATOMY MOPSAKY.



Homepa MaxcumanbHOe
Bunsr pabot

pasziesoB KOJINYECTBO 0AJIJIOB
19 CamocTosTenpHas pabora 30
' KoHTpoJibHBIE PaOOTHI 110 TPAKTHKE 15
CamocrosiTenpHas padoTta 30
3 KoHTposbHbIe paboTHI IO MPAKTHKE 15
KonTtposapHas paboTa 1o mpoBepKe TEOPETUICCKUX 3HAHUHI 10
NTOT'O 100
ITpomexyTodHas aTTecTarus 100
OO01muii UTOT 3a CeMecTp 100

CooTBeTcTBHE 0AJITIOB OLICHKEC

KonnuecTBo 6amios OrneHka 1o nATHOAIFHOM IIKaJe
ECTS
n3 100 3aueTr
90-100 A 3a4TEHO
80-89 B 3a4TEHO
75-79 C 3a4TEHO
70-74 D 3a4TEHO
60-69 E 3a4TEHO
35-59 FX HE 3a4TCHO
0-34 F HE 3a4TEHO

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE YYEBHOI'O ITPOLIECCA

VYuebnsie 3ansaTus npoBoasaTcs B ['maBunom kopmyce ol (r. Honenk, np. ['yposa, 6).
Jis mpoBeneHUs 3aHATHH TpeOyeTcst ayauTopus, 0O0OpyAOBaHHAs MEJIOBOW WM MapKepHOU
JIOCKOW, MYJIbTUMEIUWHBIM MPOEKTOpP M 3KpaH, HOYTOYK, KOMIUIEKT ydeOHOW Mmebenu ams
CTYAEHTOB, pabodyee MECTO IpenojaaBarelsis, BbIXOJ B VHTepHET — MNpPOBOJHOW MK C
ucnons3zoBanuem Wi-Fi.

Jlis caMOCTOSITEIbHOM pabOThl MCHOJB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPChI
Hayunoii OMOnMOTEKM YHUBEpPCUTETa M JAPYTUX AIIEKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX,
y4eOHO-MeTOIMUecKoe oOecreyeHne, NpeACTaBICHHOE B Yy4eOHO-METOIUYECKOM KaOuHeTe
['maBHOTO KOpITYCa (ayd. 605).

OOyuaromyecss HUMEIOT BO3MOXHOCTb  MCIIONB30BaTh y4eOHbIE MaTepHajbl IO
JTUCLUILIIMHE, pa3MelieHHble Ha 1atdopme Moodle IlenTpa aucTaHimoHHOTO 00pa3OBaHHS
OI'bOY BO «/loul'Y». llpu wn3y4eHMH JUCLMIUIMHBI MOTYT IIPUMEHATBHCSA DIIEKTPOHHOE
oOydeHre U TUCTaHI[MOHHbIE 00pa30BaTEIbHbIE TEXHOJIOTHH.

C  ucnonp30BaHMEM — pecypcoB  IUIAaT(GOPMBI  JUCTAHLMOHHOTO  OOpa3oBaHMS
OCYIIECTBIISIETCS TEKYLIUMH KOHTPOJb 3HAHUN OOYy4arOIIMXCsl Ha OCHOBE TECTUPOBAHUA U
IPOBEPKU PE3YIbTATOB CAMOCTOSATEIBHOM pabOoTHI.

10. PEKOMEHAYEMAS JIUTEPATYPA

10.1. OcHoBHas nuTEpaTypa

1. Bynakos, II. FO. OcHOBHl alTOpUTMH3ALUK U MPOTPAMMHPOBAHHS Ha SI3bIKE
Python : yae6Hoe mocobue mis By3oB / I1. FO. bBynako. — Cankt-IlerepOypr : Jlanb, 2026. —
228 c. — ISBN 978-5-507-53786-0. — Tekcr : snekTpoHHbIH // JlaHb : 3JIEKTPOHHO-
oubnmmoreunas cucrema. — URL: https://e.lanbook.com/book/511913 (mara oGpareHus:
08.04.2026). — Pexwum mocTyma: Uit aBTOPU3. TOJIb30BATEICH.

10.2. JlononHMTENbHAS JIUTEpATypa
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2. 3emckoB, F0. B. OcHoBbl mporpamMmmupoBanust Ha si3bike Python : yueGnoe
nocobue / KO. B. 3emckoB, M. A. Konapskxosa, 1. B. Peonunkas. — Cankt-IlerepOypr :
CIIBI'Y T'A um. A.A. Hosukosa, 2024. — 102 ¢. — ISBN 978-5-907354-92-0. — Texkcr :
AJICKTPOHHBIN // Jlanpb : AJIEKTPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/438758 (mara oOpamenus: 08.04.2026). — Pexxum moctyma: st
ABTOPH3. MOJIb30BATEIICH.

3. JaBbiioB, A. M. OcHOBBI mporpamMMupoBaHusi Ha s3bike Python : ydeOHo-
Meroanueckoe mocoome / A. W. HdaBeigoB. — Owmck : OMI'VIIC, 2023. — 27 ¢.— Tekcr :
AJIEKTPOHHBIH // Jlanp : AJIEKTPOHHO-OMOTMOTeUHAS cucTema. — URL:

https://e.lanbook.com/book/419252 (mara obOpamenus: 08.04.2026). — Pexxum mocryma: s
aBTOPU3. IIOJI30BATEIICH.

11. NHOOPMAIIMOHHBIE PECYPCBI MTHOOPMAILIMOHHBIE PECYPCBI

1. Hayunas snextponnas oudiamoreka eLIBRARY.RU: caiit / HOb (O0O0). —
Mockaa, 2000- . — URL: https://elibrary.ru (mara obpamienus: 08.04.2026). — Pexxum poctymna:
JUTSL aBTOPU30B. MOJIb30BaTeNei. —€KCT: 3JIeKTPOHHBIM.

2. Hayunas sjekTponnasi 6uéanorexka «KubepJlenmnkay: caidt / Accommanus
«OtkpbiTas Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/ (mara oOpamieHus:
08.04.2026). — Pexxum poctyma: cBOOOAHBIN. — TEKCT: 3JIEKTPOHHBIHA.

3. Hanmonanbnass moamucka: cair / PIHIHM. — Mocksa, 2020- . — URL:
https://podpiska.rcsi.science/ (mata oOpamenus: 08.04.2026). — Pexum gocryma: s
aBTOPU30B.MoJb30BaTenen JJonl'Y. — TeKcT: 3JIeKTpOHHBIM.

4, Hauunonanbhasi 3JIEKTPOHHAas OndbaHMoTeKA (HOB): dbenepanpHas
rocyaapctBeHHas uH(popMarmonHas cucrema / MunucrepctBo Kymbryper P®; Poccwuiickas
rocynapcTBeHHas oubnroreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHwus:
08.04.2026). — Pesxum moctymna: cBOOOHBIH. — TeKCT: 371€KTPOHHBIA.

5. Oo6pa3oBarenbnas miaargopma IOpaiit: caiit. — Mocksa, 2013- . — URL:
https://urait.ru/library/svobodnyy-dostup/ (mara ob6pamenus: 08.04.2026). — Pexxum gocryma:
U3JIaHUsT CBOOOTHOTO JIOCTYTIA, JIJISl aBTOPU30B. MOJIb30BaTeNIel. — TEKCT: 3JIEKTPOHHBIM.

6. JiexTponHasi 0udsamorexka PI'B: pasnen caiita / PI'b. — Tekcr: a1ekTpoHHBIH //
Poccniickas rocyaapcTBeHHas oubanoreka: opuIHMaTBHBIN Caur. —
https://Idiss.rsl.ru/electroniclibrary. — Pexum pgocrtyma: TOMCK CBOOOIHBIH, 3JIEKTPOHHBIC
JNOKyMeHThI — Bupryansnsiii untansaslii 3as1 PI'b va repputopun Hb JlonI'Y.

7. DJIeKTPOHHO-0MOMoTeyHass cucrema Jlanb: caiit / OBC Jlaws. — C.-

[MerepOypr, 2011- . — URL: https://e.lanbook.com (mara obpamenus: 08.04.2026). — Pexum
noctyna: uzfaHuss CeTeBOMl 3MEKTpOHHOW OMOIMOTEKM, A aBTOPU3OB. IOJIb30BaTeNe. —
TekceT: 2IeKTPOHHBIN.

8. DyeKTpoHHO-0nb1uoTeunas: cucrema J{oul'Y: caiitr / ®I'BOY BO «/loHl'Y». —
Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenusi: 08.04.2026). — Pexum
JOCTyMA: CBOOOAHBIHN. — TEKCT: 271€KTPOHHBIN.

9. JJeKTpoHHbI KaTtajgor Hayunoit 6ubmmoreku Jlonl'Y: pasnmen caiira / Hb
Houl'Y. — Tekcr: snextponnsiit / DBC Joul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mata oOpamtenus: 08.04.2026). — Pexxkum jgocTyma: IMOMCK CBOOOTHBIN, 3IIEKTPOHHBIE
JIOKYMEHTBI — JUIs rosib3oBareseit Jlonl'yY.

10. Juexktponnblii apxuB [loul'Y: pazmgen caiita / HBb Jlonl'Y. — Tekcrt:
anektponHsii // OBC [lonl'Y: caiit. — URL: http://repo.donnu.ru/ (mata oOpamieHus:
08.04.2026). — Pesxxum octyma: CBOOOIHBIIA.

12. [TPO'PAMMHOE OBECIIEHEHUE

1. PEJ OC, Astra Linux (OEM).


https://elibrary.ru/
https://cyberleninka.ru/
https://podpiska.rcsi.science/
https://rusneb.ru/
https://urait.ru/library/svobodnyy-dostup/
https://ldiss.rsl.ru/electroniclibrary
https://e.lanbook.com/
http://library.donnu.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/

2. OpenOffice, LibreOffice.
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