MuHHCTEepPCTBO HAYKH M BbICIIEro oopazoBanusi P@®
denepanbHOE rocy1apCcTBEeHHOE 010/IKeTHOEe 00pa30oBaTe/ibHOE YUpeKIeHne
BbICIIIEr0 00pa3oBaHus
«HanuoHanbHbIN HccieoBaTeILCKUN yHUBepcuteT «MIU»

Hanpagsienune moaroroku/cnenuaibHocTh: 11.04.04 Di1eKTPOHHKA U HAHOIEKTPOHUKA
HaumenoBanue oOpa3oBare/ibHOM nporpamMmbl: TeopeTudyeckasi M NPUKJIAJIHASL CBETOTEXHMKA
YpoBeHs 00pa3oBaHus: BbIclIee 06pa3oBaHue - MATHCTPaTypa

®opma o0yuenusi: Ounas

Pabouasi nporpamMma Iy CHUILTAHBI
KOMIIBIOTEPHBIE TEXHOJIOI'MUA B HAYYHbIX NCCJIIEJOBAHUSAX

Baok: Baok 1 «/Iucuuniaunbt (MoxyJam)»
Yacts 00pa3zoBaTebHON
Oobsi3aTennbHas
MPOrpaMMBblL:
Ne qucumnIMHbI 10 yyeOHOM
Auett y y 51.0.04
ILUIAHY:

1 cemecTp - 3;
2 cemecTp - 4;
BCero - /

TpyaoeMKOCTb B 32a4eTHBIX
eIMHHUIIAX:

Yacos (Bcero) no yueoHomy
IJIAHY:

252 yaca

1 cemecTp - 16 yacos;
Jlexuuu 2 cemecTp - 16 yacoB;
Bcero - 32 yaca

1 cemecTp - 32 yaca;
IIpakTHyeckue 3aHATUS 2 cemecTp - 48 yaca;
Bcero - 80 yacon

JlaGopaTopHble padoThI He MPe1yCMOTPeHO Y4eOHbIM MJIaHOM

Koncyanauuu MPOBOJAUTCH B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

1 cemectp - 59,7 yaca;
CamocrosiTesibHasi padora 2 cemectp - 79,7 yaca;
Bcero - 1394 yaca

B ToM yncie Ha KII/KP He MPelyCMOTPeHO Y4eOHbIM IJIaHOM
WHas koHTakTHasi padoTa NPOBOANTCS B PAMKAX YaCOB ayANTOPHBIX 3aHATHI
BKJIIOYAs:

KonTposabsnas padora

HpOMe)KyTO‘lHaH aTrecranusd:

3aueT ¢ OLEHKO¥ 1 cemectp - 0,3 yaca;
3aueT ¢ OLEHKO¥ 2 cemecTp - 0,3 uaca;
Bcero - 0,6 yaca
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IMPOI'PAMMY COCTABNII:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu TunxoHoB A.W.
IIpenogasarenn Ngentugusatop RebBb8c8T-TikhonovAl-b4c02bob A.U. Tuxonon
(OIKHOCTB) (moxnuce) (pacumdpoBka
TTO/IUCH)
COI'TACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»
PyKOBO'HHTeHB o CeesieHun o Bnagensue U3N M3aK
06pa30BaTeHBHOI/I Bnagenew, XonoaHoin A.C. .
IPOTrpaMMBbI WaeHTudHKaTop RObac9dac-KholodnyD5-6393810 H,C, XOJ’[OI[HLII/I
(1OJKHOCTB, yYeHasi CTENEHb, yYEHOe (moxnuce) (paciudpoBKa NOAIKCH)
3BaHHE)

MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»

CeesieHun o Bnagensue U3N M3aK

3aBe/tyIoMuii BBy CKAIOIIEH LU Gnaneren ChiaBAHCKT A3, .
Kadeapsl - May ¢ Vpermvgukarop _ |RO9D3b9ab-5lavinskyAZ-c0815219 A.3. CiraBuHCKUI
(1OIKHOCTB, yYeHasi CTENEeHb, yYEHOE (moxnuce) (pacuidpoBKa HOAMKCH)

3BaHKE)



1. HEJIN U 3AJAYU OCBOEHUSA JUCIIUAITJIMHBbI
Heab ocBOeHUSI TMCHUIJIMHBI. BBIPAOOTKA CHCTEMHOTO TMOJXOAa K MPOBEICHUIO HHXKEHEPHBIX
pacu€ToB M 00pabOTKEe IaHHBIX HA OCHOBE CBOOOJHO PACIpOCTpaHseMbIX OECIUIATHBIX MPOTPAMMHBIX

CHUCTEM

3agaun AMCHMIIINHBI

- IpUOOpETEeHUE CTYICHTaMHU 3HAHUN O METOAAaX HHKEHEPHBIX PacyéToB U 00pabOTKH
SKCHEPUMEHTAIBHBIX JAHHBIX, [I0JX01aX K IOCTAHOBKE, PEIICHUIO 3a]1a4 MH)KEHEPHBIX pacy€ToB,
KOPPEKTHOM MHTEpHpeTaliH IT0JyYEHHbIX PE3YJIbTATOB;

- IpHOOpETEeHNE CTYJCHTaMU 3HaHUN 00 HKOCHCTEMax MHKEHEPHBIX pacuéToB U 00pabOTKU

JTAHHBIX;

- 1aTh HaBBIKU pa3pabOTKU MPOCTHIX porpamMm Ha Python;

- 1IaTh HAaBBIKU MPOBEJICHUS NHKEHEPHBIX U HAYUYHO-TEXHUUYECKUX PACUETOB;

- JaTh HaBBIKU MOMCKA U MPUMEHEHHS OMOIMOTEK U MPUKIIAJIHBIX IPOrPaMM JJIsl IPOBEICHUS
HAyYHO-TEXHUYECKUX U MHKEHEPHBIX PacuETOB.

dopmupyembie y 00ydaromerocsi KOMIneTeHIUH 1 3aIUIaHUPOBAaHHbBIE Pe3y/IbTaThbl 00y4eHUsl 10
JMCLHUIUIMHE, COOTHECEHHBIE C MHAMKATOPAMH J0CTHKeHHs] KOMIeTEHIMI ;

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHINH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHUS
KOMIEeTeHIHHI

3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus

OIIK-3 criocoben
npuoOpeTaTh U
UCIIOJIb30BaTh HOBYIO
uH(GOpPMAIIHIO B CBOCH
MpeMETHON 00J1acTH,
npejiarath HOBbIC UJICH U
MOJIXOJTBI K PEIICHUIO
WH)KCHEPHBIX 3a/1a4

NJI-1ork-3 3HAET IPUHITATIBI
MIOCTPOEHUS JIOKAJIbHBIX U
rJI00aTBbHBIX KOMIIBIOTEPHBIX
cetel, OCHOBBI IHTEpHET-
TEXHOJIOTHH, THIIOBEIS
MpoLeyPbl IPUMEHEHUS
poOJIEMHO-OPUEHTUPOBAHHBIX
MPUKJIAHBIX TPOTPaMMHBIX
CPE/ICTB B AUCITUIUIMHAX
npohecCHOHANBEHOTO IUKIIA U
npodeccuonanbHOM chepe
JIeATETbHOCTH

3HATh:
- MOJXO/IbI K 00pabOTKE TAaHHBIX U
MIPEACTABJICHUS PE3YyJIbTATOB HAYYHO-
TEXHUYECKHUX PACUYETOB.

YMETh:
- UCTIOJIB30BATh CPEICTBA CTAHIAPTHOMN
o6ubaunorexu Python, a Takxke NumPy u
Scipy 06paboTKu NaHHBIX U aHATH3a
pe3yabTaTOB PACUETOB.

OIIK-3 criocoben
npuoOperaTh U
UCIIOJIb30BaTh HOBYIO
uH(pOpMaIIHIO B CBOEH
MpeMETHON 00J1acTH,
npeyiaraTt HOBBIE HJICU U
MOJTXOJTBI K PEIICHUTO
WH)XCHEPHBIX 3a71a4

N]1-20mk-3 YMET HCIIOIB30BATh
COBPEMEHHBIE
MH(OpPMaLMOHHBIE U
KOMIIBIOTEPHBIE TEXHOJIOTUH,
CpEeACTBa KOMMYHHKAIIHH,
CHOCOOCTBYIOIIHE
MOBBIIIECHHUIO 3PPEKTUBHOCTH
Hay4YHOH 1 00pa30BaTeIbHOM
chep aesaTeNnbHOCTH

3HATE:
- MCTOAbI HOCTpOGHI/ISI HpOCTI)IX
MaTeMaTHYECKUX MOJIENIeH peIMeTHOM
obnactu.

YMETh!

- pea30BBIBATh MPOCTHIE
MaTeMaTUYECKUEe MOJIEIU TPEAMETHOU
o0macTy.

OIIK-4 cniocoben
pa3pabaTeiBaTh U
PUMEHSTh
CIEIHAaTH3UPOBAHHOE
POTPaMMHO-
MaTeMaTHYECKOe
obecrieueHue s
MPOBEJICHUS UCCIEOBAHMI
U PEIICHUS] HHKCHEPHBIX

W/I-1onk-4 3HaeT METOIBI
pacuera, IpOEKTUPOBAHUS,
KOHCTPYHPOBAHHUS
MOJIEPHHU3AIUH JIEKTPOHHOMN
KOMIIOHEHTHOH 0a3bl ¢
UCII0JIb30BAHUEM CHUCTEM
ABTOMATHU3UPOBAHHOTO
NPOEKTUPOBAHUS U
KOMITBIOTEPHBIX CPEJICTB

3HATH:

- IPUHLIMIIBI TIOCTPOEHUS YKOCUCTEMBI
Python st npoBenenus Hay4yHO-
TEXHUYECKUX U MHKCHEPHBIX PACYETOB.

YMEThB!

- IPUMEHSTH METO/IBI HAYIHOH
BU3YyaJIM3alluy JJIs PELICHUS 3a1a4 B
MPEAMETHOM 00JIaCTH.




Koa u HaumeHoBaHMe
KOMIICTCHIIMH

Koa u HaumeHoBaHMe
HHAUKATOpA TJOCTHKCHUSA
KOMIICTCHIINH

3aniaHupoBaHHBIE Pe3yJbTATHI 00y4eHH s

3aaad

OIIK-4 criocoben
paspabarbIBaTh U
MPUMEHSITD
CIIELUATU3UPOBAHHOE
IPOrpaMMHO-
MaTeMaTU4YeCcKoe
obecrnieueHue s
MPOBEJICHUS UCCIEOBaHMI
U peUICHHs] MH)KEHEPHBIX
3a1a4y

NJ1-20mk-4 YMmeer
OCYILECTBIISITH BBIOOD
Haubosee ONTUMAaIbHBIX
MPUKJIATHBIX TPOTPAMMHBIX
MAKETOB JJISl PEeLICHUS
COOTBETCTBYIOIMX 3a4a4
Hay4YHOU U 00pa3oBaTeIbHON
JeSITEIIbHOCTH

3HATh:

- IPUHIUIIBI TOA00pa 1 KOMOWHUPOBAHHS
TOTOBBIX MPOIIEAYP PEIICHUS 3a1a4 U3
sKocucTeMbl Python.

YMETh:

- OCYHICCTBJIATH MMTOMUCK U TIPUMCHCHU A
TOTOBBIX CPEJICTB PEUICHHUS 3aa4 13
MIPEIMETHOM 00JIACTH TOTOBBIMH
CpeacTBaMu 3KocucTeMbl Python.

2. MECTO JJUCHHUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM TIPOI'PAMMBI BO

JucuumirHa OTHOCHTCS K OCHOBHOM IpodecCHOHAIbHOW 00pa3oBaTelbHOIl  IporpamMme
Teopernueckass u npukiaaHas cBerorexHuka (mamee — OIIOII), mampanenust moaroroBku 11.04.04
DJIEeKTPOHUKA U HAHOZJIEKTPOHUKA, YPOBEHb 00pa30BaHMsL: BhICIIEe 00pa30BaHUE - MAarucTpaTypa.

basupyertcst Ha ypoBHE cpeaHero oo1mero oopa3oBaHusl.

Pe3ynbTaThl 00y4eHus, M0JTy4eHHbIE P OCBOEHUH JTUCLUILUIMHBI, HEOOXOAMMBI IPU BBIITOJHEHUN
BBITYCKHON KBaJTU(UKALMOHHON pabOTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCIHUIIJINHbI

3.1 CTpyKTYypa THCHUNINHBI
OOm1ast TpyI0EMKOCTh JUCITUTLTMHEI COCTABIISIET 7 3a4€THBIX eUHUIL, 252 Jaca.

Pacnpenencnue TpyjoeMKoCTH pasjena (B 4acax) Mo BUIAM Y4eOHOH paboThI

Paznenbl/TeMbl 8 = o
Ne JTUCHIUTUTAHBL/ (D OPMBI § % § KonrakrHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/1 IIPOMEXKYTOYHOM o &| 3 Koncyubranms NKP PaGora s | LOATOTOBKA K METONIECKUE yKa3aHMUs
aTTeCTAIMH 8 g | © | Jlex | JIa6 | Ilp A cemectpe | ATTECTAIH
2 KOP | TK | UKKI | TK p kORI
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 MeTtoarka IpoBeICHAS 18 1 4 - 4 - - - - - 10 - Tloozomoexka Kk npaKkmu4ecKum 3aHAmuIm:
HAYyYHO-TEXHUYECKHUX U [Mosy4eHne 31eMeHTapHBIX HABBIKOB PabOTHI C
WHKCHEPHBIX PACUETOB. (bopMaTHPOBAHHBIMH TEKCTAMH JIJIsl OTTUCAHUSI
[ponpuerapHoe pemaembix 3aga4d (markdown) u
cBOOOIHOE (dbopMaTHpPOBaHUS MATEMATHIECKUX CUMBOJIOB U
MIPOrpaMMHOE ¢dopmyi (latex). OcBoeHHE TPUEMOB MTOUCKA
oOecrieueHue At nndopmanuu no sxocucreme Python
HAyYHBIX Ilo020mogKa K npaKmu4eckum 3auAmuam:
UCCIIeJOBAaHUH U 3arpy3ka U yCTaHOBKa OJITHOTO U3
WH)KEHEPHBIX pacu€ToB JIUCTPUOYTHUBOB JJIsl TPOBEJCHUS HAYYHO-
1.1 | Metoauka npoBeeHUs 18 4 - 4 - - - - - 10 - TeXHUYeCKHX pacueToB: WinPython miun
HAYyYHO-TEXHUYECKHUX U Anaconda. 3anyck u poBepka
WHXXCHEPHBIX PACUETOB. paboTocnocobHocTH HHTEpIpeTaTopa Python,
[ponpuerapuoe u Jupyter Notebook, Jupyter Lab, Visual Studio
CcBOOOIHOE Code. O3nakomiienue ¢ "3amoBensmu’" Python
MPOTrPaMMHOE (The Zen of Python)
obecrieueHue Jyist Ilo020mogKa K npaKmu4ecKum 3auamuam:
HAYYHBIX [Monck nHPpOPMAIKH 10 CTPYKTYPE IKOCHCTEMBI
UCCIIeJOBAaHUH U Python. ITouck 6ubnuorex Python no
WH)KEHEPHBIX Pacu€ToB 3aJlaHHBIM KJII0YEBBIM ciioBaM. OcBOeHHE
METOJIOB JA€KOMITO3HIHH TPAKTHIECKUX
pacyeTHbIX 3a/1au.
H3yuenue mamepuanog 1umepamyprbix
UCIOYHUKOG:
[2], 4-13
2 Ipuémer 27 4 - 8 - - - - - 15 - Ilo020moeKa K npaKmuyecKum 3aHAMUAM:
OpOrpaMMUPOBaHHUS Ha CaMOCTOSITENIbHOE PeLlIeHHE peLICHHe
Python npeuIaraeMpIx MperoiaBaTesIsM 3a1ad.
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2.1

IIpuémel
MPOTPaMMHUPOBAHUS Ha
Python

27

15

Ocoenne Jupyter Notebook. popmaTupoBanus
HCXOJHOI0 TEeKCTa mporpamm. JIuHeiinsie
MPOTPaMMBI, YCIIOBHBIE ONIEPaTOPBI, LIUKJIBI,
¢ynkimu. "Uepenaumbs" rpaduka. PrcoBanue
reoMeTpUUECKUX QUryp

I10020mogKa K npakmuueckum 3auAmuam:
PucoBanne MHOTOyroJibHUKOB. OyHKINY.
Kommozumust ¢pynkumii. Pucoanue y3opos u3
MHOTOYTOJILHAKOB U 3Be3/. Pekypcus.
PucoBanune ¢pakranos

H3yuenue mamepuanog 1umepamyprbix
UCIOYHUKOG:

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

Tumer manaex Python.
CrannaprtHas
OnOIMoTEKA

27

15

3.1

Tumnel nanaex Python.
CrannaprtHas
6ubnuoreka

27

15

Ilo0z0moeka K npaKmuuecKum 3aHAMUAM:
bubnnoreka random. [Ipuemsl paboThI cO
CITy4aiiHBIMU YUCIIAMU

Ilo020moeka K npaKmu4ecKum 3aHAMUAM:
CrnoBapu 1 MHOXKECTBa. METOIbI U IPUEMBI
paboTHI CO CIOBAPSIMA U MHOXKECTBAMU
Ilo0z0moeka K npaKmuuecKum 3aHAMUAM:
Kopresxxn. MeTos! 1 mpreMbl paboTHI €
KOpTeXKaMu

Ilo0z0moeka K npaKmuuecKum 3aHAMUAM:
Cnucku. [Ipuemsl ux cozganus. MeTo bl
paboTHI ¢ HUMU.

Ilo0z0mogKa kK npaKmuuecKum 3aHAMUAM:
OCBOCHHE OCHOBHBIX CKaJSIPHBIX THUIIOB JaHHBIX
Python, paboTa ¢ KOMIUIEKCHBIMU YHCIIAMH,
H3yuenue mamepuanog 1umepamypHsix
UCHIOYHUKOB:

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

OOBEKTHO-
OpPUEHTHPOBAHHOE
MPOrpaMMUPOBAHHUE
(OOII) B Python

35.7

12

19.7

Iloozomoeka pacuemmusix 3adanuii: Pemenue
[IPaKTUYECKON pacyeTHON 3aJjauu, CBA3aHHOM C
BBIITOJTHEHHEM KBaTH()UKAMOHHON pabOTHI U
HCIOJIB30BaHNEM OMOJIMOTEK DKOCUCTEMBI 1
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4.1 OOBEKTHO- 35.7 4 12 - 19.7 CPEICTB BU3YAITN3AIIH
OpUEHTHPOBAHHOE Ilo0z0moeKka K npaxKmu4ecKum 3aHAMUAM:
MpOTPaMMHUPOBAHKE OCBOCHUS MPOCTEHIITNX TPUEMOB PAOOTHI C
(OOII) B Python KJIaccaMu ¥ 00BbEKTaMU, aTpuOyTaMu U
merogamu. Cornamienus, "BomeOHse"
aTpuOyTHI ¥ MeTOoBI. [leperpyska
apu(METHYCCKUX U JIOTHYCCKUX OTEPAITUil.
Hacnenosanue
H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOB:
[2], 132-149
3adeT ¢ OLIEHKOHI 0.3 - - 0.3 -
Bcero 3a cemecTp 108.0 16 32 0.3 59.7
Hroro 3a cemecTp 108.0 16 32 0.3 59.7
5 Pabora ¢ MmaccuBamu 36 4 12 - 20 Ilo0z0moeka K npaKmuuecKum 3aHAMUAM:
NumPy CaMocTosTenbHOE peleHNe 3a1ay 1o
5.1 Pabora ¢ maccuBamu 36 4 12 - 20 OCBOCHHIO PaboThI ¢ MaccuBaMu NumPy
NumPy H3yuenue mamepuanos 1umepanmypHslx
UCIOYHUKOG:
[2], 150-197
6 Jluneiinas anreOpa, 36 4 12 - 20 Ilo020mogKa K npaKmu4eckum 3auamuam:
perreHue CaMOCTOSITeTPHOE PEIICHIE CHCTEM JTHHEHHBIX
muddepeHIraTbHBIX YpaBHEHHIA, IPUMECHEHUIO METO/Ia HANMEHBIITIX
ypaBHeHHA. HaydHas KBaJ[paTOB U CHHTYJISIPHON JTEKOMITO3UIIH
BU3YaITH3AITHS H3yuenue mamepuanog 1umepamypHsix
6.1 Jluneiinas anredpa, 36 4 12 - 20 UCHIOYHUKOG:
pelieHue [2], 198-247
muddepeHIraTbHBIX
ypaBHeHuil. Hayuynas
BU3YaJTH3AIHSI
7 WHTepakTHBHEIE 36 4 12 - 20 Iloozomoexa Kk npakmuyecKum 3aHAMUAM:
pacueTHbIC OcBOEHHE MPUEMOB ITOCTPOCHHUS
MPUJIOKEHUE U MI0JI30BAaTEILCKUX HHTEPPEiicoB B Jupyter
opraHusalus Notebook, mpruMeHEeHNS aHUMAIIH IPU
MIPOBEACHUS MIPOBEACHUH HAYYHO-TEXHHMUYCCKUX PACUETOB
MHOTOBapPHAHTHBIX H3yuenue mamepuanog 1umepamyprbix

pac4deToB B Cpeae
Jupyter NoteBook.
AHuMmanus

ucmouHuKos:
[2], 248-290




7.1 WHTepakTHBHEIC 36 4 - 12 - 20
pacueTHbIe
MPUWIOKCHUE U
OpraHu3aIHs
MIPOBEACHUS
MHOTOBapPHAHTHBIX
pacueToB B cpejie
Jupyter NoteBook.
AHnManus
8 CratucTHka u 35.7 4 - 12 - 19.7 IToozomoeka K npaKmMuuecKum 3auamusm.:
CTAaTHCTHYECKOE CaMoCTOSITeTbHOE PEIICHHE 33124
MOJICITMPOBAHIE B CTaTUCTHYECKOTO MOJECITUPOBAHUS 1 00pabOTKH
skocucteme Python JIaHHBIX
8.1 CratucTHka u 35.7 4 - 12 - 19.7 Iloozomoeka pacuemmusix 3adanuii: Pemenmne
CTAaTHCTHYECKOE MPaKTUIECKOI pacueTHO 3a1auu, CBSI3aHHOM C
MOJICIIMPOBAHIE B BBIMOJIHEHHEM KBaTH(DUKAITUOHHON pabOTHI C
skocucteme Python HCTIOJIb30BaHUEM OHOIMOTEK SKOCHCTEMEI,
rpaUuecKoro mojb30BaTeIbCKOro
uHTepdeiica, pa3BUTHIX CPEACTB BU3YATU3AIHH
¥ aHUMaI|
H3zyuenue mamepuanog iumepamypHblx
UCHOYHUKOG:
[2], 291-306
3adeT ¢ OLIEHKOM 0.3 - - - 0.3 -
Bcero 3a cemectp 144.0 16 - 48 0.3 79.7
Hroro 3a cemecTp 144.0 16 - 48 - - 0.3 79.7
HUTOIro 252.0 - 32 - 80 - - 0.6 139.4

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — ayauTtopHble KOHCYIbTAllUU IO KyPCOBBIM
npoektam/padoram; MKKII — unanBuyanbHble KOHCYJIBTAMU IO KYypPCOBBIM NpoekTam/padoram; ['K- rpynnoBbie KOHCYJIbTAalluu 1O pa3aenam
mucuutuinHel; CP — camocrostenbHas padora crynenta; UKP — nnas konraktHas padora; TK — Texynuii KoHTposb; [TA — npomexyTouHas
aTTecTanus




3.2 KpaTkoe coaep:xaHue pa3ieaoB
1. Memoouka nposedenus HayuyHO-MeXHUYeCKUX U UHIHCeHEePHLIX pacyemos. IIponpuemaproe u
€80000H0€e npozpammuoe obecneueHnue i HAYYHbIX UCCAe008ANULL U UHICEHEPHBIX PACYEMOE

1.1. Meroauka npoBeieHUs] HAy4YHO-TEXHUYECKHUX U MH)KEHEPHBIX pacueToB. [IponpuerapHoe u
CcBOOOTHOE IPOTpaMMHOE 00ECTICYeHHE AJIsi HAYYHBIX UCCIETIOBAHUN M NHXEHEPHBIX PacuEToB

[Toaxoapl K IPOBEIEHUIO MHKEHEPHBIX PacueToB U 00pabOTKe pe3ybTaTOB HKCIEPUMEHTOB.
WuaycTpuanpHOE NporpaMMHOE OOecliedeHHEe M MpOorpaMMHUpOBaHME Ui pELICHHs 3ajad.
JKu3HeHHBI LUK pacyeTHhIX NpUIIOKEHUH. JleKoMIo3uLus pacyeTHBIX 3ajady Ha IOJ3aJayM..
Xopomo pemaemple 3amaud. CrnocoObl CHUXKEHUS TPYAOEMKOCTH CO3/IaHUS  PacCyYETHBIX
npuiokeHui. Ponb Bu3yanuzanuu Ipu IPOBEAEHUU DPACYeTOB. MHOrOBapHaHTHBIE pacueTsl,
ONTUMU3AIMOHHBIE pacyeThl. Bepudukanus u nHTepnpeTanus pe3ysibTaToB pacyeToB. CBOOOIHO
pacrpocTpaHsieMoe U MPONpPUETApHOE NMPOrpaMMHOE OOecreueHHe, MPEeUuMyIecTBa U HEe0CTaTKU
HUX HCIIOJb30BAaHUA. .HI/IIICHSI/II/I Ha IMporpaMMHOC O6CCHG‘-ICHI/I€, HUX BUAbI, HCCAHKIITUOHUPOBAHHOC
UCMOJIb30BaHUE MporpaMmHoro ooOecrneueHus. CucTeMbl NPOrpaMMUPOBAHUS M CHUCTEMBbI
WH)XEHEpHBIX pacueToB. CBoOOIHO pacmpocTpansemsle cuctembl Octave, R. Python kak cucrema
JUI TIPOBEICHUSI MH)KEHEPHBIX pacueToB U 00paboTKU AaHHBIX. Dkocuctema Python. ®unocodpus
Python. Bepcun u muctpuOytuBsl Python, mnpumeHsemMble B Hay4yHBIX HCCIEIOBAaHUSX U
MH)KEHEPHBIX pacueTax.

2. Ilpuémul npocpammuposanus na Python

2.1. ITpuémsl mporpamMmmupoBanus Ha Python

Cpenpl mporpaMmMHupoBaHus s padotel ¢ Python (komanmnas ctpoka, [Python, Spyder, VS
Code, Jupyter NoteBook (JN). Ilpumemsr pabGotel B cpeae JN. «BommeOHbIe» KOMaHIBI.
BcerpauBanue QopmatupoBaHHOrO TeKcTa, BHUAeO, rpaduku. Pabora ¢ dopmynamu. DKCHOPT
6mokHoTOB Jupyter B html. MHTepaktuBHas rpaduxa B JN. «Uepenambs» rpapuka. OCHOBHBIE
KOHCTpyKuuu Python, ¢ ucrionb3oBaHreM «depenamnbein» TpaQuKy, YCIOBHBIE BRIPAKEHHUS, [IUKITBL.
Oyuknuu. [lo3unMoHHBIE W WMEHOBAHHBIE MapaMeTpbl (YHKUIWN, yMaTduBaeMble 3HAYCHHS
napametpoB. Bo3Bpart 3HaueHuii. Pekypcusi.

3. Tunwi daunvix Python. Cmanoapmuas bubauomexa

3.1. Tunsl nanusix Python. Ctannaptaas Oubnnorexa
Ckanspuble Tunsl JaHHbix. [locnegoBatensHocTH. CrioBapu. O630p cTaHAApTHOM OMOIMOTEKH.
[Tpuémbl paboThI CO CTaHIAPTHOM OUOIMOTEKOI.

4. Obvexmuo-opuenmuposannoe npozpammuposanue (OOI) ¢ Python

4.1. O6wvekTHO-OpHeHTHpoBaHHOE nporpammupoBanue (OOII) B Python

OcHoBable noHsaTuss OOII. 3auem HykHO OOII mpu npoBeneHMM HAay4YHO-TEXHUYECKUX H
uHxeHepHbIX pacu€roB. Peamuzanus OOII B Python Co3nanue HOBBIX TUIIOB aHHBIX Ha MpUMeEpe
uHTEepBaIbHON apudmeTrku. [leperpyska oneparuii.

5. Paboma ¢ maccusamu NumPy

5.1. Pabota ¢ maccuBamu NumPy

MaccuBbl NumPy. Twunbl 1anHbIX, XpaHuMble B MaccuBax. (Co3JaHHe MAacCUBOB. YTIpaBJICHUE
pa3sMepHOCThIO MaccuBOB. MHekcauus, paboTa ¢ MOJAMacCUBaMU. Y CKOPEHUE BBIYMCICHUN TPU
paboTe ¢ MaccMBaMH B numpy. YHHUBepcaidbHble QyHKIMU. PaboTra ¢ MaccuBamMu Ha TpPUMEPE
pellIeHus 3aJa4l O paCIPOCTPaHEHUH TeIa B crepakHe. CpencTBa yCKOPEHUs BBIYUCICHUH.



6. Jlunennasa ancebpa, pewerue oupdepenyuarvuvix ypaswenui. Hayunasa susyvaniuzayus

6.1. JIuneitnas anreOpa, pemenue nuddepeHunanbHbIX ypaBHeHu. Hayunas Buzyanuzanus

PabGora ¢ marpunamu. MaTpudHble BBIYUCIICHHS, JUHEHHas anreOpa. MeToa CHHIYISpPHOM
nexomnozunuu  (SVD). Vcmonb3oBaHue JHMHEWHON anreOpbl mjii OO0paOOTKH H300paKEHUA.
Pemenne cuctem oObIKHOBEHHBIX OuddepeHInanbHbIX ypaBHeHul. [Ipumeps! 3agady. OCHOBHbBIE
tunsl rpadguxkoB B matplotlib. Odopmiienne rpapukoB, KOMIoHOBKa rpadukoB. Buzyanusanums
byHkuii OByX mnepeMeHHbIX. AHumanus. lcnonp3oBaHue IBeTa B Hay4HOH BH3yalu3alluu.
AnbpTepHaTUBHBIC OMOIMOTEKN HAYYHOM BU3yanu3aluu B okocucreme Python.

7. MumepaxkmueHbsle pacyemuvle NPuioAHCeHue U 0P2anu3ayusl npoeeoeHus MHO208APUAHMHbIX
pacuemos 8 cpeoe Jupyter NoteBook. Anumauus

7.1. IHTEepakTUBHbBIE PAaCUETHBIE IPUIIOKEHUE U OPTaHU3aLUs IPOBEACHUS MHOTOBAPUAHTHBIX
pacueroB B cpeze Jupyter NoteBook. AHnMarus

Bumxerst HTML B cpeme Jupyter Notebook. II Ilpumemsl mnoctpoeHuss rpadpudeckoro
MOJIb30BATEIBCKOTO  MHTEpdeiica. MHTepakThBHAsS rpaduka. Opranuzanusi TPOBEJICHUE
MHOI'OBApUAHTHBIX pacyeToB. COXpaHEHHE U NPENCTaBICHUE PE3yJbTaTOB pacueToB. lIpuemsl
CO3/IaHUSI AaHUMAalUH.

8. Cmamucmuxa u Cmamucmuyeckoe JVlOd@JlMDOSClHM@ 6 dKocucmeme PVthOI’l

8.1. CtatucThKa M CTATUCTHYECKOE MOJIEITMpOBaHKe B dKocucteme Python

3arpy3ka JaHHBIX W3 Pa3JIM4HbIX MCTOYHMKOB. DBblUKciieHHE ¢ NOMOIIBIO 3JIEMEHTApHBIX
CTaTUCTHK. HaFHSII[HOC IpEACTABICHUEC DKCIICPUMCHTAJIIBHBIX NJaHHBIX. 3anaq1/1 CTaTUCTHYECKOI'O
MojenupoBaHus.  ['eHepanust HaOopoB ciywaiHbIX uucen. OOpa®oTka M TpeAcTaBICHUE
pe3yJIbTaToB CTaTUCTHYECKOTO MOJIEIIUPOBAHMSL. CraTtucrudeckoe MOJIEJIUPOBaHHE
TE€XHOJIOTMYECKHUX IPOLIECCOB.

3.3. TeMbl NIPAKTHYECKUX 3aHATHH
1. Meroinka npoBeieH!s] HAyYHO-TEXHUUECKUX U MH)KEHEpHBIX pacueToB. [IponpuerapHoe u
cBOOOHOE IIpOorpaMMHOE 00ecriedeHHe I HayUHbIX UCCIIEJOBAHUM U MHKEHEPHBIX
pacueTos;
2. I[Ipuémsl nporpammupoBanus Ha Python;
3. Tunsl gannabix Python. CrangaptHas 6ubnuoreka;
4. O0bexTHO-OpueHTupoBaHHOe nporpammupoBanue (OOII) B Python;
5. PabGora ¢ maccuBamu NumPy;
6. Jluneiinas anreOpa, pemenue auddepeHnnansHbIX ypaBHeHnid. Hayunas Buzyanuzanms;
7. IHTepaKTUBHBIE pacyeTHbIC IPUIOKEHNE U OPraHn3alus POBEICHUS MHOTOBAPHAHTHBIX
pacuetoB B cpene Jupyter NoteBook. Armmarusi.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPelyCMOTPEHO

3.5 KoncyabTanum

[pynnosvie konucyabmayuu no pazoenam oucyunaunsl (I'K)

1. OGcyxnaroTcsi MOIXOJbl K MPOBEICHUIO HBYYHO-TEXHUYECKUX M MH)KEHEPHBIX PacdeToB.
JIOCTOMHCTBA U HEJJOCTATKH MPONPHETAPHBIX U CBOOOIHO PAaCIPOCTPAHIAEMBIX CHCTEM IS
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MPOBE/ICHUSI HAYYHO-TEXHHUYECKUX pAcUeTOB. YCTaHOBKA M TIPUEMBI PabOTHI ¢

MPOTPaMMHBIMU CPEACTBAMH, UCIIOIB3YEMBIMH B JUCLHUTUIMHE

OO0cy>xaaroTcs 3a7a9, BRIHOCUMBIE JUTSI PEIICHHS Ha JIOM

O6cyxaaroTcs nprueMsl paboThI ¢ TaHHBIME B Python

Koncynprammun 1o wucnonb3oBanuto OOIl mpu  pemieHMu TpakTUYECKUX — 3a/ad,

BBITTOJIHEHUIO PACUETHBIX 3aJaHUN

5. O6cyxnenue 3pPpekTHBHOCTH puMeHeHuss NumPy aiisi pemieHus: MpakTHYECKUX 3aj1ad,
npueMoB 3((HEeKTUBHOTO UCTIOIb30BaHUS OMOTMOTEKH

6. Ilpuembl paGOTHI ¢ MaTpUIlaMH M pEIICHHS 3a/1a4 JMHCHHOW ainreOphl Ha TpUMepax,
CBSI3aHHBIX ¢ 00PaOOTKOM N300pakeHU.

7. O6cyxnenue 3(P¢eKTUBHBIX MPUEMOB NPUMEHEHHS Hay4yHou rpaduku. IloaroroBka
PHUCYHKOB JUIS ITyOIMKanuit

8. OOcyxaeHHe TPUEMOB OBICTPOrO IOCTPOSHHS IMOJIL30BATEIBCKUX HHTEP(PEHCOB LIS
pemieHusi ~ MPaKTHYECKUX  pacdeTHBIX  3amad.  [IpoBeaeHHMe  BBIYMCIUTEIBHBIX
IKCHepuMeHTOB. Mcnonb3oBanue Voila mns myOnukaiuy pe3yibTaToB pacueToB U Rise
IUISL CO3JIaHMSI MHTEPAKTUBHBIX MPE3CHTAIH, COACPIKALINX PACUCTHBIE PUIIOKEHHS

9. KoHcynbTany 1O TNPUMEHEHHIO CTAaTUCTHYECKOTO MOJCIUPOBAHHUS TIPU PEIICHUU
MPAKTUYECKHX 33/1a4 U BBIITOJIHEHUIO PACUCTHBIX 33aHUI

H~own

3.6 TeMmaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeyCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIU i

3anaHupOBaHHbIE PE3YJILTATHI

Howmep pa3znena aucuuminisel (B

OLeHOYHOE CPEACTBO

Konpr
00yYeHHS IO TUCIIUTIIINHE coOTBeTCTBUH C 11.3.1) (THII 1 HAMMEHOBAHUE)
MHIUKAaTOPOB
(B COOTBETCTBHH C paziesiom 1) 1]2]3[4|5][6]|7]8

3HaTh:

MOIXOJTIbI K 00pabOTKe TaHHBIX U KonTpomnpHas pabora/MeToauka mpoBeIeHUS HAYIHO-

IIPEJCTaBICHUS PE3YIbTaTOB HAyYHO- TEXHUYECKUX U MH)KEHEPHBIX PacyeToB.

TEXHUYECKUX PacYETOB N-1lonk-3 + [IponpuerapHoe 1 cBOOOAHOE MPOrPaMMHOE
o0ecreyeHue A Hay4HbIX UCCIEJOBAHUHN U
MH)KCHEPHBIX pacyeToOB

METO/bI IIOCTPOEHUS MPOCTHIX KonTtponbHas padora/lIpuémsl mporpaMMupoBaHus Ha

MaTeMaTHYeCKHUX Mojenel npeamernon | MJI-2omk-3 + Python

o0nactu

MPUHLHIIBI TOCTPOCHUS SKOCUCTEMBI KonTpomnpnas padora/Tunst qanaex Python.

Python s mpoBeneHus Hay4dHo- N/1-1lomk-4 + CrannmaptHas 6ubimoTeka

TEXHUYECKUX M MHKEHEPHBIX Pacy€ToB

INPUHIUIBI ToA0Opa U KonTtponbHast pabota/O0beKTHO-OpUEHTUPOBAHHOE

KOMOMHHPOBAHUS TOTOBBIX MTPOLIEYP N-20nk-4 + |+ |+ |+ nporpammuposanue (OOIT) B Python

peleHus 3aJ1a4 U3 3kocucteMsl Python

YMersb:

HCIOJIb30BaTh CPEJCTBA CTAHIAPTHOMN KonTponbnas pabora/Pabora ¢ maccuBamu NumPy

o6ubnuoreku Python, a Takoke NumPy u VLo +

Scipy 00paboTKH JaHHBIX ¥ aHAJIN3a )

pE3YJIBTaTOB PacyE€TOB

pealin30BbIBaTh MPOCTHIE KonTponbnas pabora/Jluneiinas anredpa, peuieHue

MaTeMaThuueckue moaenu npeametnoit | M-2ork-3 + muddepeHManbHbIX ypaBHeHn. Hayunas

o0nactu BHU3YyaJIH3alus

MPUMEHSATh METO/Ibl HAYYHOM KonTtponbHast pabora/VIHTepakTHBHBIE pacueTHBIE

BU3Yalu3allii U1 PEleHNs 31124 B W-lomca + MIPUJIOKEHNE U OpPTaHU3allus IPOBEICHUS

peaMeTHOH obacTu MHOT'OBApHAHTHBIX pacueToB B cpene Jupyter NoteBook.
ApnManus

OCYIECCTBIATD ITOMCK ¥ IPUMCHCHHUA UA-20mk-4 + | + | + | + | KourpoabHas pabora/CTaTUCTHKA U CTATUCTHYECKOE
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TOTOBBIX CPEICTB pELICHUs 3a/1a4 U3
IIPEIMETHOM 00aCTH TOTOBBIMU
cpeacTBaMu 3kocucteMsl Python

MoOJIeIMpOBaHue B skocucteme Python
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OLIEHOUYHBIE CPEJICTBA JJIsI
KOHTPOJISI OCBOEHUSI PE3YJIbTATOB OBYUEHUSI IO JUCLUUIIIUHE
(TEKYIMI KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALIUS
O JUCLIUILJINHE)

4.1. Tekymuii KOHTPOJIb yCIIEBAEMOCTH
1 cemecTp

Popma peanuzaiuu: BeimonHenue 3aganus
1. Meronka poBeIeHHs] HAYYHO-TEXHUYECKUX U HHXKEHEPHBIX pacueToB. [IporpuerapHoe u
CBOOOHOE TIPOrpaMMHOE 00eCIIeUCHHE JISl HAYYHBIX UCCIICIOBAHUI U WHKCHEPHBIX PacUCTOB
(KonTpoawsHas pabora)

®Popma peanmzanuu: [IpoBepka 3ananus
1. O6bexTHO-0opueHTHpoBaHHOE porpammupoBanue (OOIT) B Python (KonTponsHas pabota)
2. Ilpuémsl nporpammupoBanus Ha Python (Kontponsnas padora)
3. Tunsl gannbix Python. Crannapthas 6ubnuoreka (KontponbHas paboTa)

2 cemecTp

Dopma peanuzaruu: [IpoBepka 3aganus
1. IaTepakTHBHBIC PACYCTHBIC MPUIIOKEHUE M OpraHU3aIus IPOBEACHISI MHOTOBAPHAHTHBIX
pacuetoB B cpeze Jupyter NoteBook. Anumarnus (KontponsHas pabota)
2. Jluneitnas anreOpa, pemenue nuddepeHmanbubIX ypaBHeHuH. Hayunas Bu3yanu3anus
(KonTpoabpHas pabora)
3. Pabota ¢ maccuBamu NumPy (KonTponbHast pabota)
4. CTaTucTUKA U CTaTHCTUYECKOE MojieTupoBanue B akocucteMe Python (Kontponbhas
pabora)

bannpHO-pedTHHrOBast CTPYKTYpa JUCUUIUIMHBI SBJSETCS NPUIIOKEHUEM A.

4.2 IIpoMe:XyTOYHasI aTTECTALUSA 110 M CHHUILIMHE

3auem c oyenxoti (Cemecmp Nel)
WToroBas oleHka mpezcTaBisieT co00i B3BEIIEHHOE CpeHEe OLIEHOK, BBIUMCIAEMOe Mo (Gopmyiie
0.1*K1+0.1*K2+0.1*K3+0.1*K4+0.3*P+0.3*3au, rne K1-K4 - omeHku 3a KOHTPOJbHBIE PaOOTHI,
P, 3au - o11eHKH 3a pacyeTHOE 3aJlaHKiE U 3a4€T, COOTBETCTBEHHO

3auem c oyenxou (Cemecmp No2)
HToroBas olieHKa MpeACTaBiseT co00il B3BEIIEHHOE CpelHee OIEHOK, BBIYUCIsEMOe Mo GopMylie
0.5*3auer+ 0.5*CpKM. 3nmeck 3au - omenka 3a 3auer, CpKM - cpeansisi olleHKa 3a BBITIOJIHCHHE
KOHTPOJIbHBIX MEPOIIPUATHI B TEUCHHE CEMECTpa

IMpumeuyanue: OeHOYHBIE MAaTEPUAITBI 11O TUCIUITIMHE IPUBEICHBI B (DOHIIE OIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYEHUE JUCHUIIJIMHbI

5.1 IleyaTHbIE M JIEKTPOHHbIE U3TAHUA:

1. ®enopos, . FO. [IporpamMmmupoBanue Ha sI3bIKE BRICOKOTO YpoBHs Python : yuebHoe mocobue
JUTSL IPUKITIQIHOTO OaKalaBpraTta By30B 10 HH)KEHEPHO-TeXHUYeCKUM HarpasieHusiM / 1. FO.
®enopoB . — 2-e u3x., nepepad. u gom . — M. : FOpaiit, 2019 . — 161 c. — (bakanasp. [IpuxnagHoii
kypc) . - ISBN 978-5-534-10971-9 ;
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2. Tuxonos, A. N. Hayuno-Texaudeckue pacuersl Ha Python : yue6HOE mocobue mo Kkypcam
"MHpopMallMOHHbIE U KOMITBIOTEPHBIE TEXHOJIOTHH B AJIEKTPOTEXHHUKE" IO HAIPaBJICHUIO
noArotoBku MaructpoB 13.03.02 "DnekTposHepreTrka u nekTporexHuka'; "KoMnbroTepHbie
TEXHOJIOTMH B HAYYHBIX UCCIIEIOBAaHUAX" 110 HAIIPABJIEHUIO IOArOTOBKU Maructpos 11.04.04
"DnekTpoHrka u HaHodekTponuka" / A. W. Tuxonos, Ham. uccaen. ya-t "MOU" (HUY"MDIN") .
— 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. Kuaura penentoB = Python Cookbook : niep. ¢ anri. / JI. buznu, b. K. JI)xoHc .
— Mocksa : JIMK Ipecc, 2019 . — 648 c. - ISBN 978-5-97060-751-0 .,

4. Cammepduian M.- "Python Ha npaktuke", M3natenscto: "JIMK IIpecc", Mockga, 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.), U3marensctBo: "JIMK Ilpecc", Mocksa, 2018 - (396 c.)

https://e.lanbook.com/book/131683.

5.2 JInuieH3M0OHHOE ¥ CBOOOTHO PAacpoCTpPaHsieMoe MPOrpaMMHoOe o0ecriedeHue:
1. CO "TIpomereit";

2. Office;

3. Windows;

4. Python;

5. Jupiter Notebook.

5.3 UnTepHeT-pecypchl, BKI0Yas npodeccuoHaabHble 0a3bl JAHHBIX U HHGOPMAIIMOHHO-
CIIPaBOYHbIE CHCTEMBI:

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

2. 9BC "YHuBepcurterckas 6u0J11M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

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

4. baza nanabix BUHUTMH online - http://www.viniti.ru/

5. ba3a naHHbBIX )KypHaJIoB u3aareibcTBa Elsevier - https://www.sciencedirect.com/
6. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. Ba3za naunbix Web of Science - http://webofscience.com/

8. ba3za mannbix Scopus - http://www.scopus.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUIIJIMHBI

Tun nomeumeHus Homep aynuropun, HAMMEHOBaHHUe OcHamenue
VYuebHbIC ayUTOPUU IJIS E-511, Aynutopus xadenps CTOJI, CTYJI, 1OCKa
MPOBEICHUS JIEKITUOHHBIX "CBeroTexHuka" WHTEpPAKTUBHAS,

3aHATHHN U TEKYIIIETO KOMIThIOTEpHAs CETh C
KOHTPOJIA BbIX0JI0M B IHTEpHET
E-513, Aynutopust xadeapsl CTOJI, CTYJI, 1OCKa
"CBeToTexHHKa" UHTEpaKTHUBHas,

KOMITBIOTEpPHAs CETh C
BbIXOJIOM B MHTEpHET,
KOMIIBIOTEP NEPCOHATBHBIN

E-632, Aynutopus xadenps CTOJI, CTYJI, JOCKA MEJIOBast
"CseroTexHuka"
VY4eOHble ayTUTOPUH IS E-510, JlekunoHHas ayiuTopust CTOJI, CTYJI, JOCKA MEJIOBast
IIPOBEICHUS NTPAKTUYECKUX E-511, Aynutopus xadenpsl CTOJI, CTYJI, JIOCKa

15




HWHTCPAKTUBHAs,

3ansatuii, KP u KII

"CBerorexHuka"

KOMIIBIOTEpHAs CETh C
BbIX0J10M B MIHTEpHET

E-513, Aynutopust kadeapsl
"CBeroTexHuka"

CTOJI, CTYJI, I0CKa
WHTEpPAKTUBHAS,
KOMIIBIOTEpHAs CETh C
BBIX0J0M B MIHTEpHET,
KOMIBIOTEP NEPCOHAIBHBIN

E-632, Aynutopus xadenps
"CBeToTeXHUKA"

CTOJI, CTYJI, KHUTH, YICOHUKH,

CTOJI, CTYJI, IOCKa MEJIOBast

VY4eOHble ayAUTOPUHN IS
HPOBEICHUS
n1ab0paTOPHBIX 3aHITHIA

E-508, KomnbroTepHsbIit K1acc 1o
kypcam «KomnbrotepHas 00padoTka
n3o0paxxkeHuit», « Teopus ontuko-
AIIEKTPOHHBIX CHCTEM)

rmocoous

E-506, KomnsroTepHsIii K1acc 1o
KypcaM «OCHOBBI CBETOTEXHUKHY,
«EcTecTBeHHOE U UCKYCCTBEHHOE
ocBeleHue», «KommprotepHas

CTOJI, CTYJI, KOMIIBIOTED
NEPCOHANIbHBIH, KYpPHAIbI

rpadukay
VYuebHble ayTMTOPUH IS E-511, Aynutopus kadenpsl CTOJI, CTYJI, 10CKa
IIPOBEICHUS "CBeToTexHHKa" WHTEpaKTHUBHas,
IPOMEKYTOUHON KOMIIbIOTEpHAsI CETh C
aTTecTaluu BbIX0J10M B MHTEpHET
CTOJI, CTYJI, 10CKa

E-513, Aynutopus xadenpst
"CBeroTexHuka"

WHTEpaKTHUBHas,
KOMIIBIOTEPHAs CETh C
BBIXOJIOM B MIHTEpHET,
KOMIIBIOTEP EPCOHAIbHBIN

ITomemenus aas
CaMOCTOSITENIbHOM pabOThI

E-508, KomnbroTEpHBIH Ki1acc 1O
kypcam «KomnbroTepHas 00padboTka
n3o0paxxeHui», « Teopus ontuko-
AIIEKTPOHHBIX CUCTEM»

CTOJI, CTYJI, KHUTH, Y4€OHUKH,
mocoons

E-506, KomnbroTepHBIi Ki1acc 10
KypcaMm «OCHOBBI CBETOTEXHUKUY,
«EcTecTBeHHOE M HCKYCCTBEHHOE

ocBelieHuey, «KoMberoTepHas

CTOJI, CTYJI, KOMIIBIOTED
MIEpCOHAJIBHBIN, KYPHAJIbI

KOHCYJIbTUPOBAHUA

rpaduxay
[Tomemenus s E-511, Aynurtopus kadenpst CTOJI, CTYJI, JI0CKa
"CBeToTexHHKa" UHTEpaKTHUBHas,

KOMITBIOTCPHAsA CCTh C
BBIXOJOM B I/IHTCpHeT

E-513, Aynutopus xadenpbt
"CBeToTexHHKa"

CTOJ, CTYJI, JOCKa
MHTEPaKTUBHAs,
KOMITBIOTEPHAs CETh C
BbIX0I0M B IHTEpHET,
KOMIIBIOTEP MNEPCOHATBHBIN
CTOJI, CTYJI, IIKag

[TomemeHus st XpaHEHUS
000py10BaHUS B Y4EOHOTO

E-628, IIpouee xad. "Cerorex."

VHBCHTaps
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Ipuio:xkenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JUCIHUILIUHBI

KOMHI)IOTepHBIC TCXHOJIOTMHU B HAYYHBIX HUCCIJICTOBAHUAX

Ilepeue
KM-1

KM-2
KM-3
KM-4

(Ha3BaHME OUCIUILINHBI)
1 cemectp

Hb KOHTPOJbHBIX MEPONPUATHII TEKYIIEr0 KOHTPOJISI YCIIeBAeMOCTH 10 THCIUTIIHHE:
MeTtouka poBeIeHUs] HAYYHO-TEXHUYSCKUX U MHKCHEPHBIX pacdyeToB. [Iponpueraproe u
CBOOOTHOE TIPOTPaMMHOE 00ECTICYCHHE JIsl HAYYHBIX HCCIICIOBAaHUN M MHKEHEPHBIX PacuyeToB
(KontpomnpsHas pabota)

[Tpuémbl nmporpammupoBanus Ha Python (KortponbHas padoTa)

Tuner nanasix Python. Crangapraas oubnuoreka (KontponbHas padota)
O6bexTHO-0opueHTHpoBaHHOE porpammupoBanue (OOIT) B Python (KonTponbsHas pabora)

Buja npoMexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Nunexc KM- | KM- | KM- | KM-
Homep Pasnen nucHMIINHE KM: 1 2 3 4
pasjena ST en Henens 4 8 12 15
KM:
MeTtouka mpoBeeHUS HAYYHO-TEXHUYECKIX U MHKEHEPHBIX
1 pacueroB. [IponpuerapHOoe ¥ CBOOOTHOE TPOTPAMMHOE
obecrnievyeHne AJis HayYHBIX UCCIEIOBAHUN U MHKEHEPHBIX
pacd€ToB
MeTtoauka mpoBeeHHUS HAYYHO-TEXHUYECKIX U MHKEHEPHBIX
11 pacueroB. [IponpuerapHoe ¥ CBOOOHOE TPOTPAMMHOE 4 +
' obecrnievueHre AJis HayYHBIX UCCIEAOBAHUN U MHKEHEPHBIX
pacd€ToB
2 [Tpuémsl nporpamMupoBanus Ha Python
2.1 [Tpuémsl nporpamMupoBanus Ha Python + +
3 Tunst ganaeix Python. CrannaptHas 6ubnuoreka
3.1 Tunst ganaeix Python. CrannaptrHas 6ubnuoreka + +
4 O0nexTHO-OpUeHTHpOBaHHOE TIporpammupoBanue (OOII) B
Python
41 O06bexTHO-opueHTHpoBaHHOE porpammupoBanue (OOII) B +
' Python

Bec KM, %: | 25 25 25 25

2 cemecTp

ITepeyeHb KOHTPOJIBHBIX MEPONPHUATHI TEKYIIEr0 KOHTPOJIS yCIIeBAEMOCTH MO JMCIUILIHHE:

KM-6
KM-7

KM-8

Pa6ota ¢ maccuBamu NumPy (KonTponpHas padota)

Jluneiinas anrebpa, pemeHue AudQepeHnnanbHbIX ypaBHeHnid. Hayunas Busyanuzanus
(KonTponwsHas pabora)

WHTepakTHBHBIE pacueTHbIE IPUIIOKEHUE U OpraHU3alys IPOBEICHUSI MHOTOBApHAHTHBIX
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pacuetoB B cpene Jupyter NoteBook. Aanmarus (KontponbsHas pabora)
KM-9 CratucTtrka u craTUCTHYECKOE MojieupoBanne B dkocucteme Python (KonTpoibsHas pabora)

Buj npome:xyTo4HOI aTTecTanMu — 3a4€T C OLIEHKOM.

Nunekc KM- | KM- | KM- | KM-
Howep Pa3nen nucuumninHb KM: 6 ! 8 d
paszaena Henens 4 8 12 15
KM:
1 Pabora ¢ maccuBamu NumPy
11 Pa6ota ¢ maccuBamu NumPy + +
5 Jluneiinas anre6pa, pemenue quddepeHIaIbHBIX
ypaBHeHui. Hayunas Buzyanuzanms
21 Jluneiinas anrebpa, pemenue quddepeHIraIbHBIX + +
' ypaBHeHui. Hayunas Buzyanuzanus
HHTEpakTHBHBIE paCUETHBIEC MPHIOKEHIE U OPTaHU3aIH
3 MIPOBEJICHUS] MHOTOBApUAHTHBIX pacueToB B cpefie Jupyter
NoteBook. Aammanust
HHTepakTUBHBIC PACYETHBIE MPUIIOKEHUE U OpraHU3allus
3.1 IIPOBE/ICHNS] MHOTOBAPUAHTHBIX PacyeToB B cpeze Jupyter + +
NoteBook. Aunmarius
4 CraTHCTHKA ¥ CTATHCTUYECKOE MOJICITUPOBAHUE B
skocucteme Python
41 CraTHCTHKa ¥ CTATHCTUYECKOE MOJICTTUPOBAHUE B +

skocucteme Python

Bec KM, %: | 25 25 25 25
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