MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuaibHocth: 11.04.04 DiieKTPOHHUKA U HAHOJIEKTPOHUKA
HaumeHnoBaHune o6pa3oBaTebHOIl mporpaMMmel: I1o1ynpoBoiHHKOBBIC MAaTePHAJILI M CTPYKTYPbI
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTparypa

®opma o0yueHusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
KOMIIBIOTEPHBIE TEXHOJIOT'MA B HAYYHBIX UCCJIEJOBAHUMSIX

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Oo0s13aTeLHas

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.0.06

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

1 cemecrp - 4;
2 cemecTp - 4,
BCero - 8

Yacos (Bcero) no yueoHomy
MJIAHY:

288 yaca

Jlekuuu

He NMPeyCMOTPEeHO YUeOHbIM IJIAHOM

IIpakTnyeckue 3aHATHSA

1 cemectp - 48 yaca;
2 cemecTp - 48 yaca;
Bcero - 96 yaca

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

Kouncynbranuu

2 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

1 cemectp - 95,7 yaca;
2 cemecTp - 93,5 yaca;
Bcero - 189,2 yaca

B ToM unciae Ha KIT/KP

He MPeAYCMOTPEHO Y4eOHBIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB ay/IMTOPHBIX 3aHATHI

BKJIIOYas:
KontpoabsHnas padora
JdomalnnHee 3a1aHne

HpOMe)KyTO‘{Haﬂ aTrecrauus:

3ayer c oneHKoOI
IK3aMeH

1 cemectp - 0,3 yaca;
2 cemectp - 0,5 yaca;
Bcero - 0,8 yaca
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1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI
Ilesb ocBOeHUs] AMCHMILIMHBI. BbIPa0OTKA CUCTEMHOIO MOJXO0Ja K NPOBEIACHUIO MHKEHEPHBIX
pacu€ToB U 00pabOTKE JaHHBIX Ha OCHOBE CBOOOJHO PaCIpOCTPaHSEMBIX OECIUIATHBIX MPOrPaMMHBIX

CHCTEM

33[[3‘11/1 AUCHHUIIIMHBI

- IpuoOpeTeHNe CTYIEHTaMH 3HaHUH O METO/IaX MHKCHEPHBIX Pac4EéToB M 00pabOTKH
IKCIEPUMEHTAIBHBIX JaHHBIX, TOJIX0/1aX K IOCTAHOBKE, PEIICHUIO 3a/1a4 HH)KEHEPHBIX pacuéToB,
KOPPEKTHOH MHTEPIIPETAIMH TTOJIy4eHHBIX PE3YJIbTAaTOB;

- IpuoOpeTeHne CTyICHTaMHU 3HAaHUI 00 SKOCUCTEMaX MHKEHEPHBIX PacYEéTOB U 00pabOTKU

JaHHBIX,

- IaTh HaBBIKK Pa3pabOTKH MPOCTHIX Mporpamm Ha Python;

- 1aTh HAaBBIKY MPOBEACHUS NH)XEHEPHBIX U HAYYHO-TEXHUYECKUX PACUETOB;

- 1aTh HaBBIKM MTOWCKA ¥ IPUMEHEHUS OMOIMOTEK M MPHUKIIAAHBIX IPOTPaMM JIJIsl IIPOBEACHUS
HAYYHO-TEXHUYECKUX U NH)KEHEPHBIX PACUETOB.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIUHU U 3allJTAaHUPOBAHHLBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPaAMHU JOCTUKCHU A KOMIIeTEeHIIMIi:

KOI[ U HAMMCHOBAHHEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHIIUH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

OIIK-2 criocoben
MPUMEHSTH COBPEMCHHEIC
METO/IbI HCCIIEA0BAHHS,
MIPEJICTABIISITh U
apryMEHTHPOBAHO
3aMUIIATh PE3yabTaThI
BBITIOJTHCHHOM pabOThI

NJI-20mk-2 YMeeT anekBaTHO
CTAaBUTH 3a1a4YU UCCIICAOBAHUA
M OIITUMH3ALHMHU CI0KHBIX
00BEKTOB HA OCHOBE METOJIOB
MaTeMaTHYECKOTO
MOJICTTUPOBAHUS

3HATh:
- MOJIX0/IbI K 00pabOTKE TaHHBIX U
MIPEJICTABJICHUS PE3YJIbTATOB HAYIHO-
TEXHUYECKHUX PacUYETOB.

OIIK-2 criocoben
IIPUMEHATH COBPEMEHHBIE
METO/Ibl UCCIIEI0BAHUS,
NpPEeACTaBIATh U
apryMEeHTHPOBAHO
3alUIATh PE3YIbTATHI
BBINIOJTHEHHON paboThI

N/1-3omk-2 Bnaneer HaBbIkaMu
METOI0JIOTHYECKOTO aHAJIN3a
HAYYHOTO MCCIICOBAHUS U €r0
pe3yJIbTaToB

3HATE:
- MCTOAbI HOCTpOGHI/ISI HpOCTI)IX
MaTeMaTHYECKUX MOJIENeH MpeIMETHOM
o0nacTH.

YMETB:
- peann30BbIBaTh MIPOCTHIE

MaTeMaTH4YCCKNUEC MOJCIIN HpeI[MeTHOﬁ
o0JacTu.

OIIK-3 criocoben
npuodpeTaTh U
UCIIOJIb30BaTh HOBYIO
uH(pOopMaIrio B CBOEH
peIMEeTHOM 001acTH,
npeJiaraTh HOBBIC HJICH U
MOJIXOJIBI K PEIICHUIO
WH)XXCHEPHBIX 337124

NJI-1omnk-3 3HaeT NPUHIMIIBI
MOCTPOCHUS JIOKAJIBHBIX U
r7100aJIbHBIX KOMIIBIOTEPHBIX
ceTel, OCHOBBI IHTEepHEeT-
TEXHOJIOTUH, THITOBBIC
NpOLEeAYpPHI MPUMEHEHUS
po0JIEMHO-OpPUEHTUPOBAHHBIX
MPUKIAJAHBIX IPOIPAMMHBIX
CPE/ICTB B JUCIUILTHHAX
poeCCHOHAIBHOTO IUKJIA U
npodeccuoHaIbHOH chepe
JeSTEIbHOCTH

3HATh:
- IPUHLUIBI T0A00pa U KOMOWHUPOBAHUS
TOTOBBIX IPOIIETYpP PEIICHUS 3a/1a4 U3
sKocuctemsl Python.

OIIK-3 ciocoben
npuodperaTs U

NJI-20nk-3 YMeT UCHOIb30BaTh
COBPEMEHHEBIE

YMETB:
- OCYILIECTBJIATH [IOUCK U IPUMEHEHUS

T'OTOBEIX CPCACTB PCIICHHUA 3a1a4 U3




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

UCTIOJIb30BaTh HOBYIO
uH(pOpMAIIHIO B CBOCH
npeMeTHOH 001acTH,
npeajaratb HOBBIC UACHU U
MIOJIXO/IbI K PEIICHHIO
WH)XCHEPHBIX 3374

WH(POPMAILIMOHHBIC U
KOMITBIOTEPHBIE TEXHOJIOTUH,
CpeACcTBa KOMMYHHKAIIHIA,
CIIOCOOCTBYIOLIME
MOBBIICHHIO Y (PEKTUBHOCTH
HAY4YHOI 1 00pa3oBaTeNbHON
cdep AeATebHOCTH

HpEeJMETHOM 00JIaCTH TOTOBBIMH
cpeacTBaMu 3kocucteMsl Python.

OIIK-3 criocoben
npuoOpeTaTh U
UCIIOJIb30BaTh HOBYIO
UH(POPMAIIUIO B CBOCH
MpeAMETHON 00J1acTH,
npeiarath HOBbIC UJICH U
MOJIXOJTBI K PEIICHUIO
WH)KCHEPHBIX 3a/1a4

NJ1-3omnk-3 Baageer Mmetomamu
MaTeMaTH4eCKOro
MOJICIIMPOBAHUS TPHOOPOB U
TEXHOJIOTUYECKUX ITPOLIECCOB C
UCTIOJIb30BaHUEM
COBPEMEHHBIX
MH(}OPMaLMOHHBIX
TEXHOJIOTUI

OIIK-4 criocoben
pa3palaThIBaTh U
HpI/IMeHﬂTI)
CHeIHAIN3UPOBAHHOE
IpOTrpaMMHO-
MaTeMaTHYECKOE
oOecrieueHue s
IIPOBEJICHUS MCCIICI0BaHUI
n peIHeHI/Iﬂ I/IH)KCHepHI)IX
3a71a4

WI-1onk-4 3HaeT METOIBI
pacuera, IpOEKTHPOBAHUS,
KOHCTPYUPOBAHHS U
MOJICPHHU3AIUH JIEKTPOHHOM
KOMIIOHEHTHOM 0a3bl C
UCIIOJIB30BAHUEM CUCTEM
ABTOMATH3UPOBAHHOI'O
POCKTUPOBAHUS U
KOMITBIOTEPHBIX CPEJICTB

3HATK:
- IPUHIIMIBI TOCTPOEHUS SKOCUCTEMBI
Python s npoBenenus Hay4yHO-
TEXHUYECKUX U MHKEHEPHBIX PACUETOB.

OIIK-4 ciocoben
pa3pabaTbIBaTh U
MPUMCHSITh
CHEeIMalIN3UPOBAaHHOE
IPOrpaMMHO-
MaTeMaTH4YECKOe
oOecrieueHue s
MPOBEJICHUS HCCIeA0BaHUN
U PEIICHUS HH)KEHEPHBIX
3a/1a4

N-20nk-4 Y™Meer
OCYILECTBIISATH BBIOOD
Haubosee ONTUMAaJIbHBIX
MPUKJIAJHBIX IPOTrPaMMHBIX
MaKETOB I PCIICHUA
COOTBETCTBYIOLIMX 3a7a4
Hay4yHOU 1 00pa30BaTeIbHOM
JeSITebHOCTH

3HATh!
- CTPYKTYpY 3KocucteMbl Python u
cucteMy OMOJIMOTEK MO PeIIeHUI0 HAyYHO-
TEXHUYECKHX 3a/1a4.

YMETB:
- IPUMEHATH BO3MOXKHOCTH DKOCUCTEMBI

Python nns pemenust pacu€THBIX 3a7a4 B
npodeccuoHanbHOM 00IaCcTH.

OIIK-4 criocoben
pa3pabaTbiBaTh U
MPUMCHSITh
CHEIMAIM3UPOBAaHHOE
IPOrpaMMHO-
MaTeMaTH4YECKOe
oOecrieueHue st
MPOBEJICHUS HCCIEA0BAHUN
U PEIICHUS HH)KESHEPHBIX
3a/1a4

NJ1-3ornk-4 Brnageer
COBPEMEHHBIMU
MIPOrPaMMHBIMH CpPeICTBaMU
(CAD) mopenupoBaHusi,
ONTUMAJILHOTO
NPOEKTHUPOBAHUS U
KOHCTPYHpPOBaHUS MpHUOOPOB,
CXEM U YCTPOUCTB
AIIEKTPOHUKH U
HAHOD3JIEKTPOHUKH Pa3IMYHOIO
(YHKIIMOHAJILHOTO

YMETB!
- UCTIOJIh30BATh CPEACTBA CTAHAAPTHON
o6ubnuorexu Python, a Takxke NumPy u
Scipy 06paboTKM NaHHBIX U aHATN3a
pe3yJIbTaTOB PacuéToB;

- IPUMEHSTH METO/IbI HAYIHOU
BU3YyaJIM3allUuM JUIA PELICHNs 33a]1a4 B
MPEAMETHOM 00JIaCTH.




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

Ha3Ha4YCHUA

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluctumimHa OTHOCHUTCS K OCHOBHOW MpO(ecCHOHANBHOW 00pa3oBaTeNbHON IMporpaMme
[TomympoBoTHUKOBBIE MaTepHaibl U CTPYKTyphl (nanee — OIIOII), nanpaBnenus noarotosku 11.04.04
DNEKTPOHUKA U HAHOAJICKTPOHUKA, YPOBEHb 00pa30BaHUs: BBICIIEE 00Pa30BAHKE - MATUCTPATYPA.

ba3zupyercs Ha ypoBHe cpeiHEro 00111ero o0pa3oBaHusl.

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUU JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyI0eMKOCTb JUCHIUTUIMHBI COCTABIISIET 8 3a4€THBIX euHMII, 288 Jaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip A cemectpe | ATTECTALMH
. KIIP | TK | UKKII | TK p J——
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 MerouKa IpOBEACHUS 19 1 - - 6 - - - - - 13 - I10020mo8Ka K npaKmu4eckum 3aHAmuam:
HayYHO-TEXHUUECKHUX U [Monck nHpOPMAIKK 10 CTPYKTYPE IKOCHCTEMBI
HUH)KEHEPHBIX PacueToB. Python. ITouck 6ubauorex Python no
[Iponpuerapuoe u 3aJlaHHBIM KJII0OYEBBIM ciioBaM. OCBOeHHE
cBoOoHOE METOJIOB AEKOMITO3HLIMH PAKTHIECKUX
IPOrpaMMHOE pacyeTHbIX 3a1ad.
obecredeHue st Ilo020mo6Ka K npaKmuyecKuUM 3auAmuaM:
Hay4YHBIX 3arpyska ¥ yCTaHOBKa OJJHOTO H3
UCCIIeIOBAHUH 1 JUCTPUOYTHUBOB [UISl IPOBEACHUS HAYYHO-
MHXECHEPHBIX pacyéToB TeXHHYecKuX pacuetoB: WinPython nim
1.1 | Meroauka mpoBeACHUSL 19 - - 6 - - - - - 13 - Anaconda. 3amyck 1 mpoBepka
HAay4YHO-TEXHHYECKUX H paboTocnocoOHocTH HHTEepnperaTtopa Python,
HHKEHEPHBIX PACUETOB. Jupyter Notebook, Jupyter Lab, Visual Studio
[IponpuerapHoe u Code. O3nakomiienue ¢ "3amoBensamu" Python
cBoboHOE (The Zen of Python)
IPOrpaMMHOE IIo0z0mogKa K npaKmMuyecKuUM 3aHAMUAM:
obecrieueHue aist [Tonmy4yeHnune 37eMEeHTapHBIX HAaBBIKOB PaOOTHI C
HAYYHBIX (opMaTHPOBAHHBIMHU TEKCTAMU IJIsl ONTHCAHUS
WCCIICTOBAaHUHA U pemaembix 3anad (markdown) u
WHXEHEPHBIX pacyéToB (bopMaTHpPOBaHU MaTEMaTHYECKUX CUMBOJIOB U
¢dopmyn (latex). OcBoeHUE TPHEMOB ITOUCKA
nadopmanuu mo sxocucreme Python
H3zyuenue mamepuanos 1umepamypHsix
UCMOYHUKOG:
[2], 4-13
2 IIpuémer 35 - - 16 - - - - - 19 - Iloo2omoexa K npakmuyecKum 3aHAMUAM:
MpOrpaMMHUPOBAHUS HA CaMOCTOsITeNIbHOE peIlIeHUE PelIeHHe
Python npeIaraeMbIX IpernoiaBaTelisM 3a1ad.

6




2.1

IIpuémer
IpOTrpaMMHUPOBAHUS Ha
Python

35

16

19

OcBoenue Jupyter Notebook. popmarupoBanus
HCXOJHOTO TeKcTa mporpamm. JIuHeiiHbe
NPOTPaMMBl, YCIIOBHBIE OIIEPATOPHI, LIUKIIBI,
¢yakunn. "Yepenamss" rpaduka. PucoBanne
TEOMETPHUUECKUX QUTYP

I10020mo6Ka K npaKmuueckum 3auAMuaM:
PucoBanue MHOroyronbHUKOB. OyHKIMH.
Kommnozumus ¢yakmmii. PucoBanme y30poB u3
MHOTOYTOJILHHAKOB U 3Be3. Pekypcus.
Pucoanue dpaxranos

H3yuenue mamepuanoe 1umepamypHbix
UCHOYHUKOG:

[2], 14-37
[4], I'naBa 3

Tumnbl nanaex Python.
CrannaprtHas
OoubnmoTeka

35

16

19

3.1

Tumer manaex Python.
CrangaprHas
OnbIMoTEKA

35

16

19

Ilo0zomogKa K npaKmu4ecKum 3aHAMUAM:
bubnnoreka random. [IpremMsr paboThI CO
CITy9aifHBIMU YUCIIAaMH

Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
CrnoBapu 1 MHOXKeCTBa. MeTOBI X IPUEMBI
paboTHI co cIOBapsIMU 1 MHOXKECTBAMHU
Ilo0zomoeKka K npaKmu4ecKum 3aHAMUAM:
Koprexxu. MeTozs! 1 mpueMsl paboThI €
KOpTEXKaMu

Iloozomogka kK npaKmu4ecKum 3aHAMUAM:
Crucku. [Ipuemsl ux co3ganusi. MeTo bl
paboThI ¢ HUMH.

Iloozomogka kK npaKmu4ecKum 3aHAMUAM:
OcCBOEHHE OCHOBHBIX CKAJIPHBIX TUIIOB JaHHBIX
Python, pabota ¢ KOMIUIEKCHBIMU YHCIIAMH,
H3yuenue mamepuanog aumepamypHsix
UCHOYHUKOB:

[1], 56-87
[2], 52-131
[3], 56-117
[5], 30-75

OOBEKTHO-
OPUEHTUPOBAHHOE
POTPaMMHUPOBAHKE
(O0IN) B Python

37

10

27

Iloozomoexa pacuemnpix 3adanuii: Pemenne
[IPaKTUYECKON pacyeTHOM 3aja4ul, CBI3aHHOM C
BBITTOJTHEHHEM KBaIH(UKAIMOHHON paOOTHI 1
HCTIOJIb30BaHHEM OMOIMOTEK SKOCHCTEMBI H
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4.1 OOBbekTHO- 37 10 - 27 - CPEJCTB BU3yaJIU3aIUU
OpPHEHTHPOBAHHOE Ilo020mosKa K npaKkmu4eckum 3auamuam:
NpOrpaMMUpPOBaHUE OcBOEHUS MPOCTEHILINX TPUEMOB PaOOTHI C
(O0I) B Python KJ1accaMu u 00BEKTaMH, aTpuOyTaMu U
meronamu. CorameHus, "BoameoHbe"
aTpuOyTHl 1 MeToxsl. [leperpyska
apUPMETHYECKUX M JIOTHISCKUX OIEparIHii.
Hacnenosanue
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:
[2], 132-149
3a4er ¢ OLEHKOI 18.0 - 0.3 - 17.7
Bcero 3a cemecTp 144.0 48 0.3 78 17.7
Hroro 3a cemecTp 144.0 48 0.3 95.7
5 Pabota c maccuBamu 31 16 - 15 - I10020mo8Ka K npaKmu4eckum 3aHamusam:
NumPy CaMocTosTenbHOE peleHue 3a1ay 1o
5.1 Pabota c maccuBamu 31 16 - 15 - OCBOCHHIO PaboThI ¢ MaccuBaMu NumPy
NumPy H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:
[2], 150-197
6 Jluneiinas anredpa, 27 12 - 15 - Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
penieHue CaMOCTOSITENIbHOE PeIICHHE CUCTEM JINHSHHBIX
i depeHInanbHbIX YpaBHEHHI, TPUMEHEHHIO METO/Ia HAMMEHBIINX
ypaBHeHud. Hayunas KBaJIpaTOB U CUHTYJISIPHOM JEKOMIIO3ULIUU
BU3yan3alus H3yuenue mamepuanog iumepamypHsix
6.1 Jluneiinas anareopa, 27 12 - 15 - UCHIOYHUKOB:
peleHue [2], 198-247
i depeHInanbHbIX
ypaBHeHud. Hayunas
BU3YyaJIH3allHs
7 WuTepakTHBHEIC 27 12 - 15 - Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
pacdeTHble OcBoeHHE MPUEMOB ITOCTPOCHUS
NPUIIOKEHUE U MI0JIb30BaTENILCKUX HHTEpdeicoB B Jupyter
OpraHM3aIys Notebook, npuMeHeHUs: aHUMAIXH [TPU
MIPOBEICHNUS MIPOBEJICHUH HAYYHO-TEXHUYECKUX PacyeTOB
MHOTOBapHaHTHBIX H3yuenue mamepuanog 1umepamyprbix

pacdeToB B cpenie
Jupyter NoteBook.
Annmanus

UCMOUYHUKO6.

[2], 248-290




7.1 WnTepakTUBHEIE 27 - - 12 - 15 -
pacyeTHbIe
MPUIOKEHUE U
opraHu3anus
MIPOBEECHUS
MHOTOBapHAHTHBIX
pacdeToB B cpene
Jupyter NoteBook.
AHUManus
8 CraTucTuka u 23 - - 8 - 15 - Ilodzomoska pacuemnvix 3ad0anuii: Pemenne
CTaTUCTUYECKOE MPaKTUYECKOM pacyeTHOU 3a7auu, CBI3aHHOM C
MOJICTTUPOBAHUE B BBIMOJIHEHHEM KBaTH(DUKAITUOHHON pabOTHI C
skocucteme Python HCTIOJIb30BaHUEM OHOIMOTEK SKOCHCTEMEI,
8.1 Crarucruka u 23 - - 8 - 15 - rpadu4ecKoro moyib30BaTeIbLCKOTO
CTaTUCTUYECKOE uHTepdeiica, pa3BUTHIX CPEACTB BU3YaTU3AI[HH
MOJICTTUPOBaHUE B Y aHUMAIH
skocucteme Python Ilo020mo6Ka K npaKmMu4ecKum 3aHAMUAM:
CaMOCTOSITELHOE PELLICHUE 3aa4
CTaTUCTHYECKOTO MOJECITUPOBAHUS 1 00pabOTKH
JIAaHHBIX
H3yuenue mamepuanoe 1umepamypHslx
UCHOYHUKOG:
[2], 291-306
DK3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 - - 48 0.5 60 335
Hroro 3a cemecTp 144.0 - - 48 2 - 0.5 935
UTOro 288.0 - - - 96 2 - 0.8 189.2

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHTyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK MO pa3/ienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texymmii koHTposb; [TA — npomexyTrouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Memoouka npogedenuss HayuHo-mexHu4eckux u undcenepuvlx pacuemos. Iponpuemapuoe u
c60000H0€ NPpocpamMmHoe obecneyerue 0 HAVYHbIX UCCACO08AHULL U UHIICCHEPHBLX DACYEMO8

1.1. Meroauka mpoBeIeHUS] HAYYHO-TEXHUYECKUX U MH)KEHEPHBIX pacueToB. [IponpuerapHoe u
cBOOOIHOE IPOrpaMMHOE 00eCIIeYeHHE AJIsl HAYYHBIX UCCIEIOBAHNN 1 HHXXEHEPHBIX PacyETOB

[Togxoapl K MPOBEICHUIO MHKEHEPHBIX PAacueToB M 00pabOTKEe pe3yibTaTOB HKCHEPUMEHTOB.
WunyctpuanbHOoe NpOrpaMMHOE OOecneueHHe M IMpOrpaMMHpOBAHUE JJIs pELIeHUs 3ajad.
JKW3HEHHBIN LMK pacyeTHBIX NPWIOKEHUU. JIEKOMIO3UIMA PacdyeTHBIX 3a4ad Ha IOA3aJayM..
Xopomo pemaemble 3anaud. CrocoObl CHMKEHHS TPYAOEMKOCTH CO3[JaHMs PacueTHBIX
npuioxkeHnid. Ponb Bu3yanmuzanuy Tpu MPOBEACHUH pPAcyeTOB. MHOTOBapHMaHTHBIE PacueThl,
ONTUMU3ALMOHHBIE pacyeThl. Bepudukanus u naTepnperanus pe3yapTaToB pacyeToB. CBOOOIHO
pacnpocTpaHsIeMoe U MPOIPUETAPHOE MIPOrPaMMHOE OOecleueHHe, IPEeUMYIECTBAa U HEOCTaTKH
UX MCIIOJIb30BaHMs. JIuIeH3un Ha mporpaMMHoe oOecliedeHue, UX BHJIbl, HECAHKIMOHUPOBAaHHOE
UCTOJIb30BaHUE TporpaMmHoro obecrneueHus. CHCTEMBI NPOTPAMMHUPOBAHUS M CHUCTEMBI
MH)XEHEepHBIX pacueToB. CBoOOHO pacrpocTpansemble cucteMmbl Octave, R. Python kak cucrema
JUTSL TIPOBEICHUSI MH)KEHEPHBIX pacueToB W 00paboTKM AaHHBIX. Dxocuctema Python. @unocodus
Python. Bepcuum wu guctpubyrusbl Python, mnpumeHsemble B Hay4HbIX HCCIEIOBaHUIX U
WH)KEHEPHBIX pacueTax.

2. Ilpuémul npocpammuposarus Ha Python

2.1. Ilpuémsl nporpamMmmupoBanus Ha Python

Cpenbl mporpammupoBanusi ais padotsl ¢ Python (komannnas ctpoka, [Python, Spyder, VS
Code, Jupyter NoteBook (JN). IIpumemsr pabGorer B cpeae JN. «BosmeOHBI» KOMaH/IBI.
BerpauBanue QopmatupoBaHHOTO TekcTa, Buaeo, rpaduku. Pabora ¢ ¢dopmynamu. Dkcnopt
o6mokHoToB Jupyter B html. MuTepaktuBHas rpaduxa B JN. «Yepenamsbs» rpaduka. OCHOBHBIC
KoHCTpyKuuu Python, ¢ rcronb3oBaHueM «uepemnanibei» rpa@uku, yCIOBHbIE BBIPAKEHHS, LIUKJIIBL.
Oynkiuu. [lo3uIMOHHBIE W HMMEHOBAHHBIC MapaMeTphl (YHKIHMHA, yMaTduBacMble 3HAUYCHUS
napameTpoB. Bo3spart 3HadeHuil. Pexypcus.

3. Tunwi daunvix Python. Cmanoapmmuas bubauomexa

3.1. Tunsl nanubix Python. Ctannaptaas Oubnuotexa
Cxansipasie Tumnbl JanHbIX. [locnenoBarensHocTu. CrioBapu. O630p cTaHAApTHON OMOJIMOTEKH.
[Tpuémsbl paboOThI CO CTaHIAPTHONU OUOINOTEKOM.

4. Obvexkmno-opuenmuposannoe npozpammuposanue (OOII) e Python

4.1. O6bekTHO-OpueHTHpoBaHHOE porpamMmmupoBanue (OOII) B Python

OcHoBuble noHATHS OOIIL. 3auem HyxxHO OOIIl Npu NpoBeAEHUMM HAYYHO-TEXHUYECKHX H
uHXeHepHbIX pacuéroB. Peanuzanus OOII B Python Co3nanne HOBBIX TUIIOB JaHHBIX Ha IpUMeEpe
UHTEepBaNbHOM apudmeTHku. [leperpyska oneparuii.

5. Paboma ¢ maccusamu NumPy

5.1. Pabora ¢ maccuBamu NumPy

MaccuBbl NumPy. Tumsl gaHHBIX, XpaHUMble B MaccuBax. Co3/laHHE MacCHBOB. YIIpaBlIeHUE
pa3MepHOCThIO MaccuBOB. MHpmekcanus, paboTa ¢ mogMaccuBaMu. Y CKOPEHUE BBIYUCICHUN TPH
paboTe ¢ MaccuBaMM B humpy. YHHUBepcaibHble ¢yHKuMU. PaboTa ¢ MaccuBaMu Ha mpuMmepe
pELIeHHS 33]a91 O PaCIPOCTPAHEHUH TeIuTa B cTepykHe. CpeicTBa YCKOPEHHS BRIYHCIICHUH.
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6. luneiinas aﬂee6pa, peuerue ()ud)d)epeﬂuuaﬂb%zx ypasnenutl. Hayunas euzyanuzayus

6.1. JIuneitnas anreOpa, pemienne nuddepeHInanbHbpIX ypaBHeHn. HayuHas Bu3yanuzamus

Pabora ¢ marpunamu. MaTpuyHbIC BBIYMCICHUS, JTUHEWHas anreOpa. MeToa CHUHTYISpHOR
nexkommosunuu  (SVD). Hcnonb3oBanue IJHMHEWHOW anreOpbl s oOpabOTKH H300pakeHUH.
Pemenue cucrem oObIKHOBEHHBIX nuddepeHmanbubix ypaBHeHuid. [Ipumepst 3amau. OcHOBHBIC
tunbl TpadukoB B matplotlib. Odopmienne rpadukoB, KOMIOHOBKa rpadukoB. Busyanuzanus
GyHKIME JBYX mMepeMeHHBbIX. AHuMarms. lcnonp3oBaHWE IBeTa B HAyYHOW BH3YyaIH3aIUH.
AnbpTepHaTUBHBIE OMOIMOTEKH HAYYHOH BU3yalu3anuu B skocucreme Python.

7. Mumepakmuenble pacyemuvle npuiloAHcerHue U 0p2anu3ayus npoeeoeHust MHO206APUAHMHbIX
pacuemoes 6 cpeoe Jupyter NoteBook. Anumauus

7.1. InTepakTUBHbBIE PacUETHBIE MPUIIOKEHUE U OPTaHU3alMs IPOBEACHUS MHOTOBAPUAHTHBIX
pacuetoB B cpene Jupyter NoteBook. Anumariust

Bumxerst HTML B cpene Jupyter Notebook. IT Ilpuemsr mnoctpoenusi rpaduyueckoro
MOJIb30BaTEIbCKOr0 MHTepdeiica. HWHTepakTuBHas rpaduka. Opranuszanus INpoOBEAEHUE
MHOTOBAapUaHTHBIX pacueToB. COXpaHEHHE W TPEJCTaBIEHHWE PE3YJIbTaTOB pacdeToB. [Ipuembr
CO3/IaHUSI aHUMAIUH.

8. Cmamucmuka u cmamucmuyeckoe mooeiuposanue 8 akocucmeme Python

8.1. CraTHCTHKA U CTAaTHCTHYECKOE MOJICTIMPOBaHME B 3kocucTeme Python

3arpy31<a JaHHBIX H3 PAa3JIMYHbIX HWCTOYHHUKOB. Bremaucnenue ¢ IMOMOIIBIO 3JICMCHTAPHBIX
cratucTuK. HarmsiHoe npeacraBieHue SKCIIEPUMEHTAIbHBIX JaHHBIX. 3aJa4l CTaTUCTUYECKOrO
MonenupoBanus. ['eHepanuss HabopoB ciywailHbix uyucen. OOpaOoTka M IHpeAcTaBiIeHUE
pe3yiIbTaToB CTaTUCTHYECKOTO MO/JICJIUPOBAHUS. CraTtuctuyeckoe MOJIEJIUPOBaHHE
TEXHOJOTUYECKUX MPOIECCOB.

3.3. TeMbl IpaAKTHYECKUX 3aHATHI
1. CraTHCcTHKA M CTAaTHCTHYECKOE MOJIEIMPOBaHUe B dkocucTteme Python;
2. Meronnka npoBeieHUs] HAyYHO-TEXHUYECKUX U MH)KEHEPHBIX pacueToB. [IponpuerapHoe u
cBOOOHOE pOrpaMMHOE 0OecIiedeHHe ISl HAyYHbIX UCCIIEIOBAaHUI U MHKEHEPHBIX
pacyeTos;
3. Tumnel nanasix Python. CrangaptHas Oubnuoreka;
4. O6bexTHO-OpueHTHpOBaHHOE nporpammupoBanue (OOII) B Python;
5. Pabora ¢ maccuBamu NumPy;
6. JIuneiinas anre6pa, pemenue tuddepeHranbHbIX ypaBHeHUH. Hayunas Bu3yanu3amnus;
7. IHTepaKTHBHBIE pacyeTHbIC MPUIIOKEHNE M OPTaHU3aLHUs TIPOBEICHISI MHOTOBAPHAHTHBIX
pacuetoB B cpene Jupyter NoteBook. Anumanus;
8. Ilpuémel nporpammupoBanus Ha Python.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPelyCMOTPEHO
3.5 KoncyabTanumu

I pynnosvie Koucyrbmayuu no pa3dejzam ()MCL{MI’UZUHbl (FK)

1. O6CY)KJIaI-OTC$I noaAxXodbl K MPOBECACHUIO HBYUYHO-TEXHUYCCKUX U MHKXCHCPHBIX PAaCUCTOB.
I[OCTOI/IHCTBa U HECAOCTATKU MPOIPUCTAPHBIX U CBOGOI[HO pacnpoCcTpaHICMbIX CUCTEM IJI
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MNPOBCACHUA HAYYHO-TCXHUUYCCKHUX pPaACUCTOB. VYcranopka H MMPUCMEL pa60T1>1 C
ImporpaMMHBIMHU CPEACTBaAMHU, UCIIOJIB3YEMBIMU B JUCHUIIIIMHE

2. OOcyxnaroTcs 3a7a4d, BBIHOCUMBIC JJIsI PEIICHUS Ha JIOM
3. OOcyxnaroTcs mpueMbl padboThI ¢ TaHHBIMU B Python
4. Koncynprauuu 1o wucnois3oBaHuto OOIl mnpu pemieHuM NpakTHUUECKUX —3ajad,

BBINOJIHEHUIO PACUETHBIX 3aJJaHUH

5. Ob6cyxnenue >¢pdexTuBHOCTH puMeHeHnuss NumPy ais pemeHus: MpakTHYECKUX 3a71ad,
pueMoB 3G (HEKTUBHOTO UCIIOIB30BaHUS OUOITHMOTEKH

6. Ilpuembl paGOTHI ¢ MaTpULlAMH M pEIICHHs 3a/1a4 JUHEHHOW anreOpel Ha HpUMeEpax,
CBSI3aHHBIX ¢ 00pabOTKON M300paKEHUH.

7. Ob6cyxnenne >pQGEKTUBHBIX TMPHEMOB TNpUMEHEHuss HayuyHol rpaduku. IlomroroBka
PHUCYHKOB Ul IyOJIMKaLni

8. OOcyxneHue MnpueMoB OBICTPOTrO TMOCTPOSHHUS TOJIH30BATEILCKUX HWHTEP(DENHCcoB s
pelieHusl  MpakTUYECKUX  pacdeTHhIX  3agad.  [IpoBeaeHune  BBIUMCIUTEIbHBIX
sKcnepuMeHToB. Mcnonb3oBanue Voila ans myOnukamuu pe3yiabTaToB pacueToB U Rise
IUISL CO3/IaHMsI UHTEPAKTUBHBIX MTPE3EHTALMH, COepKALIMX PACUETHBIE IPUIIOKEHUS

9. KoHcympTamuu 1O TNPUMEHEHHIO CTATUCTHYECKOTO MOICITUPOBAHUS TIPU PEIICHUU
IIPAKTUYECKHX 33/1a4 U BBITOJHEHHUIO PACUETHBIX 3aaHUMN

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3amiaHupPOBaHHbIE PE3YJIbTATHI

Howmep paznena qucrumiuns (B

OreHoUHOE CpE€ACTBO

Kongrl
o0ydeHUs IO TUCITUILTAHE COOTBETCTBUU C 11.3.1) (THI ¥ HAUMEHOBAaHUE)
WHMKATOPOB
(B COOTBETCTBUH C pazjenaom 1) 1]2[3]4]|5]6[7]8

3HaTh:

MOJAXOJIbI K 00paboTKe TaHHBIX U KonTponbhas pabora/MeToauka npoBeeHUS HAyYHO-

MPEJCTaBICHUS PE3Y/IbTaTOB HAYYHO- TEXHUYECKHUX ¥ HMH)KEHEPHBIX PAcueTOB.

TEXHUYECKUX pacyEéToB N-20nk-2 + [IpornpuerapHoe U cBOOOAHOE MPOTPaMMHOE
o0ecrieyeHne A1l HAyYHBIX HCCIICIOBAHUN
WHKCHEPHBIX PacyeTOB

METO/TbI IIOCTPOCHHMSI IIPOCTHIX KonTponbnas padota/ITpuéMbl mporpaMMHpOBaHUs Ha

MareMaThdecKux Mojeneu npeamernoit | M-3omk-2 + Python

obyacTu

MIPUHITUIIBI TT0JI00pa 1 KOMOMHUPOBAHUS KonTponbnas paborta/Tunsl ganueix Python.

TOTOBBIX TIPOIICAYP PEIICHUS 3a1a49 U3 N-1lomnk-3 + CrangaprHas 6uOnroTeKa

skocuctemsl Python

MPUHIIMITBI TOCTPOSHUS IKOCUCTEMBI KonTponbHas pa6ota/O0beKTHO-OpUEHTUPOBAHHOE

Python nns nmposenenus Hay4HO- N/1-1onk-4 + nporpammupoBanue (OOII) B Python

TEXHUYECKHUX ¥ HH)KEHEPHBIX Pacu€ToB

CTPYKTYpY dKocuctemsl Python u Homamraee 3aganue/Pacuernoe 3aganue Nel

cHcTeMy OHOIHOTEK MO PEIIEHHIO WU-201k-4 + Konrtponsnas pabora/Tumns! nanusix Python.

HayYHO-TEXHUYCCKHX 3aa4 CranzapTHAs GHOMHOTEKA

YMersn:

pealin30BbIBAaTh MPOCTHIE KonTponbnas padora/Pabora ¢ maccuBamu NumPy

MaTeMaTUYECKUE MOJEIU ITPEAMETHOU NJI-3ork-2 +

o0nactu

OCYIIIECTBISTh TIOUCK U TPUMEHEHUS KonTponbnas pabota/JIuneiinas anredpa, perieHue

TOTOBBIX CPE/ACTB PELICHHA 3a71a H3 VJ1-20mcs 4 muddepeHaTBEHBIX ypaBHeHUH. HayaHas

MPEeIMETHOW 00JIACTH TOTOBBIMH BU3YaTH3aIUs

cpeacTBamu 3kocrctemMsl Python

NPHMEHATE BO3MOXKHOCTH SKOCHCTEMBI | 2014 + KonTponbnas pabota/ITHTepakTUBHBIE pacUeTHHIE

Python s pemenus pacu€THbIX 3agau

MMPUIIOKCHUC U OpraHu3anusd NpoOBCACHUA
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B NpodeCcCHOHATBHON 00IacTu

MHOTOBapHaHTHBIX PacYETOB B cpejie Jupyter
NoteBook. Aunmarus

IIPUMEHATH METObI HaquOﬁ

Jlomamnee 3aganne/PacuerHoe 3aganue No2

BU3YIM3allAU JJIs1 PELICHUS 3a1a4 B N-3onk-4

IIpeIMETHOM 00J1aCTH

MCIOJIB30BATh CPEICTBA CTAHAAPTHOM KonTponbrast pabota/CTaTUCTHKA M CTATUCTHIECKOE
oubnuorexu Python, a Takyke NumPy u V/T-30mca MojeIMpoBaHue B dkocucteme Python

Scipy 00paboTKM JaHHBIX M aHAJIN32
pe3yJIbTaTOB Pacu€TOB
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

dopma peanuzanyu: BeinogHenue 3aqaHus
1. Meroauka nmpoBeeHUS HAYYHO-TEXHUUECKUX U MHKEHEPHBIX pacueToB. [IponpuerapHoe u
CBOOOJIHOE TPOTPAMMHOE 00CCIICUCHHE /IJIsI HAYYHBIX MCCIICIOBAHUN U HHKEHEPHBIX PAacueTOB
(KontponbHnas padbora)
2. Pacuernoe 3amanue Nel ([lomaminee 3aganue)

Dopma peanmsanuu: [Iposepka 3ananus
1. O6bexTHO-0opueHTHpoBaHHOE porpammupoBanue (OOIT) B Python (KonTtponbhas pabota)
2. Ilpuémsr nporpammupoBanus Ha Python (KortponsHaas padora)
3. Tunel nanabix Python. Crangaptaas 6ubnuoreka (KonTponsHas padota)

2 cemecTp

Dopma peanuzaruu: [IpoBepka 3aganus
1. InTepakTHBHBIE pacyeTHBIC MPUIIOKEHHUE M OPTaHU3aLHUs TPOBEICHIS] MHOTOBAPHAHTHBIX
pacuetoB B cpeze Jupyter NoteBook. Anumarnus (KonrponbsHas pabora)
2. Jluneitnas anreOpa, pemenne nuddepeHnnanbueIx ypaBHeHnin. Hayunas Buszyanuzanus
(KonTpoabsHas pabora)
3. Pabota ¢ maccuBamu NumPy (KontponbHast pabota)
4. Pacuetnoe 3amanue Ne2 (JlomaniHee 3amanue)
5. CraTucTHka U cTaTucTHueckoe MoaenupoBanue B akocucteme Python (Kontponpnas
paborta)

bannbHO-pedTHHTOBas CTPYKTYpa AUCLMILIUHBI SBISETCS NPUIOKEHUEM A.

4.2 TIpoMe:KyTOYHAsI ATTECTAIUS MO AUCHUIJINHE

3auem c oyenxou (Cemecmp Nel)
HToroBas olleHKa MPEACTABISET COOOM B3BEHMICHHOE CpEIHEe OICHOK, BBIUMCISIEMOE 10 GopMyie
0.1*K1+0.1*K2+0.1*K3+0.1*K4+0.3*P+0.3*3au, rne K1-K4 - omeHku 3a KOHTpOJIbHBIE PabOTHI,
P, 3au - orieHKH 3a pacyeTHOE 33JJaHUE U 3aYE€T, COOTBETCTBEHHO

Oxsamen (Cemecmp Ne2)
HToroBas olieHKa MpeAcTaBisieT co0Oi B3BELIEHHOE CpeHEEe OLIEHOK, BhIUMCIsIEMOE MO0 GopMmyie
0.8*Dk3+ 0.2*CpKM. 3necy Ok3 - ouenka 3a sx3ameH, CpKM - cpenHss OlLleHKa 3a BBIOJHEHHE
KOHTPOJIbHBIX MEPOIPUATHI B TEUEHHE CEMECTpa

B numiom BeICTaBIsSETCS OLIEHKA 3a 2 CCMECTD.

Ipumeuyanue: OneHOYHBIE MaTEPUAITBI 11O TUCIMITIMHE IPUBEICHBI B (DOHIIE OIEHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECHHEYHEHUE JUCHUIIJINHBI
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5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUSA:

1. ®enopos, M. IO. [IporpammupoBanue Ha si3bIKE BEICOKOTO ypoBHS Python : yueOHoe mocobue
JUIS IPUKJIAIHOTO OaKaiaBpHuaTta By30B 10 HH)KEHEPHO-TeXHUYECKUM HarpasieHusM / 1. FO.
®denopoB . — 2-¢ u3a., nepepad. u gom . — M. : FOpaiit, 2019 . — 161 c. — (bakanasp. [IpuknagHoii
Kypc) . - ISBN 978-5-534-10971-9

2. Tuxonos, A. N. Hayuno-texnudeckue pacuersl Ha Python : yueOHOE mocobue mo Kkypcam
"MH(popMalnOHHbIE U KOMITBIOTEPHBIE TEXHOJIOTHH B AJIEKTPOTEXHHUKE" TI0 HAIPaBJICHUIO
noArotoBku MaructpoB 13.03.02 "DnekTposHepreTrka u 3ekTpoTexHuka'; "KoMnbroTepHbie
TEXHOJIOTHH B HAYYHBIX UCCIIEOBaHMIX'" 0 HAIPaBIEHUIO NOAroTOBKU Maructpos 11.04.04
"DnekTpoHrKa u HaHodIeKTpoHuka" / A. U. Tuxonos, Ham. uccaen. ya-t "MOU" (HUY"MODIN") .
— Mocksa : U3g-80 MDMU, 2020 . — 316 c. - ISBN 978-5-7046-2273-4 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=11175;

3. buzmm, /1. Python. Knura penentoB = Python Cookbook : nep. ¢ anri. / JI. buznu, b. K. JI)xoHc .
— Mockasa : JIMK Ipecc, 2019 . — 648 c. - ISBN 978-5-97060-751-0 .,

4. Cammepduina M.- "Python na npaktuke", M3natensctso: "JIMK Ilpecc", Mocksa, 2014 - (338
c.)

http://e.lanbook.com/books/element.php?pll_id=66480;

5. 3narononbckuii JI. M.- "OcHOBBI TporpaMMupoBanus Ha si3bike Python", (2-oe uzn., ucnp. u
nor.), UzmarensctBo: "JIMK Ilpecc", Mocksa, 2018 - (396 c.)
https://e.lanbook.com/book/131683.

5.2 JInueH3nOHHOE U CBOOOIHO PACIIPOCTPAHsIeMOe MPOrPaMMHOE o0ecredeHune:
1. CHO "IIpomereit";

2. Office / Poccuiickuit makeT 0()UCHBIX IPOTrpamm;

3. Windows / OniepanionHas cucreMa cemeiicrsa Linux;

4. Python;

5. Jupiter Notebook.

5.3 UuTepHeT-pecypchl, BKIOYas NpPodeccHoHaIbHbIE 0a3bl JaHHBIX U HH(POPMAIIMOHHO-
CIPaBOYHbIE CHCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J1M0TeKA OHJIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTponHasi 6udsmmoreka - https://elibrary.ru/

4. HanmoHabHAs YJ1eKTPOHHasi 6udmoreka - https://rusneb.ru/

5. 3BC "Koncyabrant cryaenta' - http://www.studentlibrary.ru/

6. Dnexrponnas oudmoreka MOU (36 MOMH) - http://elib.mpei.ru/login.php

7. TlopTan oTKPBITHIX TaHHBIX Poccuiickoii Mexepanuu - https://data.gov.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropun, OcHamenue
HAaUMCHOBAHUC
VYuebnsie ayauropuu s | E-310, JlucruieitHplii | CTOJ mperoaaBaTess, CTOM, CTYJ, BEIaaka s
MPOBEACHUS JIEKLIMOHHBIX Knacc xag. OJEXKbL, TOCKA MEJIOBAs, MyJIbTUMEIUNHBIN
3aHATUHN U TEKYILETO "OTOMK" IIPOEKTOP, JOCKA MapKepHas IepeIBUKHAs,
KOHTPOJIA HOYTOYK, KOMIIBIOTEP MEPCOHATBHBIN, y4eOHO-

HaTrIAIHOE Tocooue

VYueOusie aynuropuu s | E-310, ucnneitHsiii | cTon mpenoaaBartens, CTOJ, CTYJ, BelaiKa Jisl
MPOBEJECHUS KJ1acc Kad. OAEXKbI, TOCKA MEJIOBAs, MyJIbTUMEIUNHBIN
IIPaAKTUYECKUX 3aHATUH, "OTOMK" IIPOEKTOP, AOCKA MapKepHas IepeBUKHAs,
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KP u KII

HOYTOYK, KOMITBIOTEP MEPCOHATBHBIN, yaeOHO-
HarJIsTHOE TOCo0ue

VYyeOHbIC ayAUTOPUU IJIS
MIPOBE/ICHUS
71a00paTOPHBIX 3aHATUN

E-310, JlucruieiHblii
Kacc xag.
"OTOMK"

CTOJI IIPENIOABATENS, CTOJI, CTYJ, BeIIaJIKa JUIs
OJICK/IbI, IOCKA MEJI0Basi, MyJIbTUMEIUMHBIN
IIPOEKTOP, AOCKA MapKepHas NepeIBHKHA,

HOYTOYK, KOMIIBIOTEP IIEPCOHATIbHBIN, y4EOHO-

Harjs1IHOe nocodue

VY4eOHble ayAUTOpUHU IS

E-310, JlucruieiiHbli

CTOJI IpC€noJaBaTciid, CTOJI, CTyJI, BEIIaJIKa JJIsA

MIPOBEICHUS KJ1acc Kad. OJICK/IbI, TOCKA MEJIOBas, MYJIbTHMEIMIHBINA
IIPOMEKYTOUYHON "OTOMK" IIPOEKTOP, AOCKA MapKepHas IepeIBUKHAs,
aTTecTaluu HOYTOYK, KOMITBIOTEP MEPCOHATBHBIN, Y4eOHO-
HarJsHoe mocooue
ITomewmenus s HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
CaMOCTOSITEIILHOM paOOThI KomrnbrorepHblit MMACHMCHHBIHN, BEIIAJIKA JIJIS OJICKIbI,

YUTAJILHBIN 341

KOMIIBIOTEPHAsl CETh C BBIXOOM B MIHTEpHeET,
KOMITBIOTED IIEPCOHAIBHBIN, IPUHTED,
KOHAMIIMOHED

Ilomemmenust misa
KOHCYJIbTUPOBAHUS

E-310a, Kabuner
COTPY/IHUKOB Kag.
"OTOMK"

Kpecyo pabouee, CTeIIax i1 XpaHCHUS! KHUT,
CTOJI KOMIIBIOTEPHBIH, CTY, mKad st
JIOKYMEHTOB, IKa( 11 OAEK b, CTO

MUCHhMEHHBIN, KOMIIBIOTEPHAS CETh C BBIXOJIOM

B MIHTEpHET, cepBep, KOMIIBIOTEP
NEPCOHANIbHBIN, IPUHTEP

Ilomemmenust misa
XpaHeHHUs 000pyO0BaHUS
1 y4eOHOTo MHBEHTaps

E-302/1, Cxian
"OTOMK"

CTOJI
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

KOMHBIOTCPHBIG TCXHOJIOTHH B HAYYHBIX UCCICAOBAHHAX

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2
KM-3
KM-4
KM-5

MeTtoauka npoBeeHIS HAYYHO-TEXHUYECKUX U MH)KEHEPHBIX pacueToB. [Iponpuerapuoe u
CBOOOTHOE IPOTrpaMMHOE 00ECTIeYeHHE AJIsi HAYYHBIX HCCIEIOBAHNN 1 NHXEHEPHBIX PAcUeTOB
(KonTpoawsHas pabora)

[Tpuémsl nporpammupoBanus Ha Python (KontponbHas pabora)

Tunel nanapix Python. Cranmgaprhas 6ubmmoreka (KontposnbHas padoTa)
O06nexTHO-opueHTupoBanHoe nporpammupoBanue (OOIT) B Python (Kontposnbnas pabota)
Pacuernoe 3amanue Nel (lomarinee 3aganue)

Buja npomexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Nunexc KM- | KM- | KM- | KM- | KM-
Howmep Pasnen mucuMIInHbI KM: 1 2 3 4 0
pasjena S en Henens 4 8 12 15 15
KM:
Metoarka mpoBeICHUSI HAYYHO-TEXHUYECKUX U
1 WHXXCHEPHBIX pacdeToB. [IponpuerapHoe u cB0OO HOE
porpaMMHOE 00eCTICUeHHE I HAyYHBIX
WCCJICIOBAHUI M WHKCHEPHBIX PACYETOB
MeTtoauka mpoBeeHUS HAYYHO-TEXHUYECKUX U
11 WHXXCHEPHBIX pacdyeToB. [IponmpuerapHoe U cBOOOHOE +
' porpaMMHOe oOecriedeHue ISl Hay9HbIX
WCCJICTIOBAHUI W WHKCHEPHBIX PACYETOB
2 [Tpuémsl nporpammupoBanus Ha Python
2.1 [Tpuémsbl nporpamMupoBanus Ha Python +
3 Tunst ganabix Python. Crannaptaas 6ubnuorexa
3.1 Tunst ganabix Python. Crannaptaas 6ubnuorexa +
4 OOBEKTHO-OPUEHTHPOBAHHOE TTPOTPAMMHUPOBAHUE
(OOII) B Python
41 OOBEKTHO-OPUEHTHPOBAHHOE TTPOTPAMMHUPOBAHUE + N +
' (OOII) B Python

Bec KM, %: | 10 15 | 20 | 25 | 30

2 cemecTp

ITepeyeHb KOHTPOJIBHBIX MEPONPHUATHI TEKYIIEr0 KOHTPOJIS yCIIeBAeMOCTH 10 JMCIUILIHHE:

KM-6
KM-7

Pa6ota ¢ maccuBamu NumPy (KontponpHas padota)
Jluneitnas anre6pa, peuienue nuddepeHmanbHbIX ypaBHeHu. HayuHnas Busyanu3amus
(KontponpHas pabota)
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KM-8 UHTepakTUBHBIE paCUETHHIC MPUIIOKECHHIE U OPTaHU3AIHS POBEACHUS MHOTOBAPUAHTHBIX
pacuetoB B cpene Jupyter NoteBook. Arumarust (KonTponbsHas pabora)

KM-9 CratucTtrka u craTUCTHYECKOE MoJieinpoBanne B dkocucteme Python (KonTpoisHas padora)

KM- Pacuetnoe 3aganue Ne2 (Jlomaminee 3aianue)

Buj npome:xyTo4HOI aTTecTalnu — JK3aMeH.

Wunpnexc KM- | KM- | KM- | KM- | KM-
Howep Paznen nucuuninuHbl KM: 6 ! 8 J 10
paszaena ST e Henens 4 8 12 15 15
KM:
1 Pabora ¢ maccuBamu NumPy
11 Pabora ¢ maccuBamu NumPy +
5 Jluneiinas anrebpa, pemenue quddepeHIaIbHBIX
ypaBHeHui. HaydHas Buzyanusanus
21 Jluneitnas anre6pa, pemenue nuddepeHuanbHbIX +

ypaBHeHui. HaydHas Buzyanusanus

VM HTEepakTUBHBIE pACYETHBIC IPUIIOKEHUE U
3 OpraHu3aIys MPOBEACHUI MHOTOBAPHAHTHBIX
pacueroB B cpeze Jupyter NoteBook. Annmarus

HHTepakTUBHBIE pacUETHBIC IPUIIOKEHUE U
3.1 OpraHu3aIMs MPOBEICHUS MHOIOBAPUAHTHBIX +
pacuetoB B cpezie Jupyter NoteBook. Anumarus

CTaTHUCTHKA U CTATUCTUYECKOE MOACIIUPOBAHUC B
skocucteme Python

CTaTHCTHKA M CTATHCTUYECKOE MOJCIIMPOBAHUC B

4.1 skocucteme Python

BecKM, %: | 20 | 15 | 20 | 25 20
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