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1. MecTo ¥ nesu JucuMILIMHBI B cTpYKType OOII

Ne MecTo IMCHUNIUHBI B y4€0HOM CranaapTHbI TEKCT 1J151 AaBTOMATHYECKOT0
Bapu miaHe o0pa3oBaTebHOI 3anoJiHeHus1 B KOHcTpykTOope PII{
aHTa NMPOrpamMmbl

Nucuummbna  @T/].08  Aseik  Python  sBasiercs
¢dakynpratuBoM B OOIl HampaBieHUs TOITOTOBKH
01.03.02 Ilpuknannas MaremMaTuka U HHGpOpMaTHKa

3 OTH. PakynbTaTUBBI

I[I/ICHI/IHJ'II/IHa OIIUpacCTCsaA Ha 0a3oBbIe 3HAHUSA CTYACHTOB IIO0 A3bIKaM HW MCTOJaM

MIPOrpaMMHUPOBAHHUS, AITOPUTMAM U CTPYKTYpam JIaHHBIX.

He.]'lb OCBOCHHA TUCHHUIIIMHBI

[enb

nporpammupoBanus Python u ero mpunokeHuil B Hay4HbBIX 3ajadax B 00beMe, JOCTaTOYHOM JUIs

I[aHHOfI JUCHUIUIMHBL  COCTOMT B  H3YUCHUM INPOJABUHYTOTO YPOBHA  A3bIKA

YCIIENIHOTO Havaja padoT B 00JacTW HAyYHOTO MporpaMMupoBaHus. M3maraemerii Habop 3HaHHN H
YMEHHI COCTaBIIIET TEOPETUUECKYIO OCHOBY JIJIsl METOJIOB pa3pabOTKU peIIeHUH 3a/1a4, BOZHUKAIOIINX

B XOAC HAYYHBIX HUCCIEIOBAaHUN U HUX HpOFpaMMHOﬁ pcai3anuu. I/ISY‘ICHI/IG KypcCa IoAACPKUBACTCA

71a60PaTOPHBIM MPAKTUKYMOM.

2. Ilnanupyemblie pe3yabTaThbl 00y4eHHS 110 TUCHHUILIHHE, COOTHECEHHbIE C

INIAHUPYEMBIMHU peE3yJibTaTaMUd OCBOCHUS Oﬁpﬁf}OBﬁTCJ’IbHOﬁ nporpaMmmabl

(KOMHeTeHIIl/IﬂMl/I N HHAUKATOPAMH TOCTHKCHUSA KOMHeTeHHHﬁ)

Inanupyemble pe3yabTaThl 00y4eHUs MO TUCIUILTIAHE
(MoyJ110), B COOTBETCTBHHU ¢ HHAMKATOPOM JAOCTHKEHUS
dopmupyembie KOMIIETEHIINH HanMenopamie
KOMIIeTeHIIUH HNugukarop Pesynbratel 00yyeHust
OIIEHOYHOT0
(xon, conmepxanne AOCTHKEHHSA Mo TUCHHUILIHHE cpencTRA
KOMITETCHIIHH) KOMIIETEHIINH P
(xom, comepkaHue
WHINKATOPA)
OIIK-5 OIIK-5.1. 3uaem 3HATH CobecenoBanue
Cnocobern OCHOBbI Memoouxy pazpabomxu npoepamm Ha (3auem)
pagpa6amblgamb aneopumMmuzayuY u A3bIKe Python, aHaiu3a ux
aneopummbl u OCHOGDI aghghexmusrnocmu u no0xo0sl K ee
KOMRbIOmEpHbIE | npozpammuposanus, NOGLIUEHUIO 0151 PelleHUsl 3a0ay HAYYHOU
npozpamm, 00u wnt neckonvio | OPMETEHOCI.
npu2oomnvie 0. AZBIKOG
npaKkmuyecKkoz2o npozpamMmupoBanus
NpUMEHEeHUs. OIIK-5.2. Ymeem VYMETH JlabopatopHast
pagpa6amblgamb prwemzmb Ha npakmuke mexnojaiocuu pa60Ta
anzopummol u Scipy, Numpy, Pandas, Matplotlib ons (mexywypui
KoMnbIOmepHbie pa3pa6(zm1<u npoepamm 05l peuleHust 3a0a4 | KOHmMpoib)
npozpammbL 015 HAYYHOU OesimenbHOCHU.
NpaKkmu4eckoz2o
npuUMeHeHUs.
OIIK-5.3. Hmeem BJIA/IETh JlabopaTopHast
npaxKmu4eckuil Hasvikamu nacmpoiiku PyCharm ons paborta
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AnOpUMMO8 U
KOMNbIOMEPHBIX
npozpamm 0s
NPAKMU4ecKo2o
npUMeHeHUs.

onvim paszpabomku | paspabomxu npoepamm, UCnoIb306aHUSL
mexnonoz2uti SCipy, Numpy, Pandas,
Matplotlib ors pewenus 3a0au nayunou
OesmenbHOCHU.

(mexywuii
KOHMPOJIb)

3. CTpyKTypa " coepkaHue TUCHUILTHHbI

3.1. TpynoeMKoCTh TUCHUTLIUHBI

Ounas gopma 0o0ydyeHHs

O01mas Tpy10eMKOCTh 23ET
YacoB nmo yueGHOMY MJIaHY 72

B TOM 4YHcJIe

ayMTOpPHbIE 3aHATHS (KOHTAaKTHasi paboTa): 66

— 3aHATHSA JIEKIIMOHHOI'O THIIA 32

— 3aHATHS CEMHHAPCKOTO THIIA 0

— 3aHATHS 1a00PATOPHOTO THUTIA 32

— texyumii koutpons (KCP) 1
caMocCTosiTeJIbHasi paboTa 7

IIpome:kyToUHas aTTECTALMSA: 3a4eT

3.2. Conep:xkanue TUCHHIIHHBI

HaumeHoBaHHe H KPaTKoOe COepKaHue
pa3/ieioB H TEM JUCHMILIHHbI

Bcero
(4acol)

B TOM YHCJIC

KonrakrHas padora (padora Bo
B3aUMO/JEHCTBUM C MpenoJaBaresieM),

qyacbl
N3 HUX

3anaTusa

JIEKIITHOHHOT O

THIIA

3ausaTus

CEMHUHAPCKOro

THIIA

3ausaTus

THIIA

KOHTAKTHBIX

qyacoB

Bcero
padoTa 00y4aIoNIerocs, Yachbl

CaMocTosiTeIbHAS

OcHoBbl mporpammupoBanust Ha Python B Python
Notebook. Beemenwe B mporpaMMHpOBaHHE C
UCIIONIb30BaHUEM  (opMyl, I[HMKIOB, CIHCKOB,
¢bynkumii, maccuBoB (6ubnmoreka NUmPYy), ctpok,
cnoBapeii. Benenue B ximaccer u OOIN. Pa3zpabotka
MO/IyJIbHBIX TIPHIIOXKEHHI B cpeae PyCharm.

24

[N
[N

2| madopaTopHoro

N
N
N

Paznuunsie CHOCOOBI NIPEACTABIECHUS u
BU3yaIn3aliunu HaYy4YHBIX JAHHBIX C
ucnons3oBannem Matplotlib u NumPy. Tenepanms
cinyyaiHelx  uucen.  Mertonst  Monte-Kapio.
CuMBOJIGHBIE  BBIYMCICHUS C  HCIOJIb30BaHUEM
SymPy.

24

11

11

22 2

O63op Bo3moxwuocteit NumPy, SciPy, Pandas.
[IpuMeHeHre MamIMHHOTO OOYYEeHHS K HAyYHBIM
3a71adam. Knacrepuzanusi, KJIacCU(UKAIINS,
perpecCuOHHbBIN aHajus. Hcnonb3oBanue
CTaTUCTHYECKUX BO3MOXKHOCTEH OMOIHOTEK JUIs
aHaM3a TaHHBIX.

23

10

10

20 3

Texymmii korTpOH (KCP)

IIpomesxyTo4Hasl aTTecTalys — 3a4eT

HTroro

72

32

32

65 7




[TpakTuueckue 3aHATHS (J1abopaTOpHBIC PabOTHI) OPraHU3YIOTCS, B TOM YHCIe B QopMme
MPAKTUYECKON IOATOTOBKH, KOTOpas IPEAyCMAaTPUBACT YYacTHEe OOYYArOIIUXCS B BBIIOJHCHUU

OTJIENIbHBIX 3JIEMEHTOB Pa0oT, CBA3AHHBIX C OyAyIIel MpodecCHOHANbHON AeATeIbHOCTHIO.

[IpakTryeckasi MOATOTOBKA MpelyCMAaTPUBAET: pEUICHHE MPHUKIAJHON 3aladyu MO0 MpOQHIIIO

npodeccnoHaNbHOM IeATEIbHOCTH U HAIIPaBJIEHHOCTU 00pa30BaTEIbHOM MPOTrpaMMBl.

Ha mnpoBenenune mnpakTuyeckux 3aHATHNA (J1aOOpaToOpHBIX paboT) B ¢GopMme MpaKTHYECKOU

HOATOTOBKM OTBOOAMTCS 4 yaca.
[TpakTHdeckas MOArOTOBKA HAIIpaBJIieHa HA (POPMUPOBAHUE U PA3BUTHE:
— MPAaKTHYECKUX HABBIKOB B COOTBETCTBHUH ¢ mpodmiem OIT:

— xomnerenmun: OITK-5.

Texymuii KOHTPOIIb YCIIEBAEMOCTH peanu3yeTcss B (opme MmpoBepku pabOT Ha 3aHATHUAX

1abopaTopHOro THUIA.

[IpomesxyTouHast arTecTamus IpoxXoauT B (popme 3auera

4. Y4eOHO-MeTOAMYECKOEe 00ecTiedyeHne CAMOCTOSTeIbHOH padoThl
00y4arImuxcs

CamMocTrosTelbHas pa60Ta CTYACHTOB IIOAPA3ACISICTCA Ha CICAYIOINE KaTCrOpUM.

— N3yuenue yueOHOI iuTepaTyphl (CM. IepedeHb 00pa30BaTeIbHBIX MATEPUATIOB).

— BrinonHeHue nabopaTopHbIX padoT Ha CIEAYIOUIME TEMbl: HACTpOiKa cpelbl pa3paboTKu U
npoekta B PyCharm u Anaconda mis 3amycka makeroB SCikit-learn, numpy, pandas, matplotlib,
peUICHUC CUCTEM JIMHENHBIX ypaBHeHI/II}'I, BU3YyaJIU3alUsd HAYYHBIX JAHHBIX, allIPOKCUMAI A (I)YHKHHﬁ,
YHUCIIEHHOE pelleHne audQepeHunanbHblX ypaBHEHUM, NPUMEHEHHE MAIIMHHOTO OOYy4YeHHSs JUis
KJIacCU(PUKAIIMKA U perpeccuu (PEeHOTUIIOB MAI[UEHTOB C CHHIpPOMOM JlayHa, CTATUCTUYECKUM aHAIIU3
XapaKTePUCTHUK KaJIbLIUEBBIX COOBITUM, IOCTPOCHUE U aHATIU3 MAPEHKIUTHYECKUX I'padoB, YaCTOTHBIN
AHaAJIN3 KaJIbIIUEBbLIX CO6I>ITI/Iﬁ, aBTOMAaTH4YECKad pasMCTKa MCIUUOMWHCKUX JaHHBIX, CHMYJIAIWA

XeMOTaKcHca OaKTepUi.

BaI[aHI/Ifl IJId OPOBCACHUA TCEKYLIECTO KOHTPOJIA U HpOMC)KyTO‘IHOfI arTecralluu I10 HUTOraM

OCBOEHHUSI TUCUUIUIAHBI IPUBEAECHBI B 1. 5.2.

5. ®oH/1 OLIEHOYHBIX CPEACTB VISl MPOMEXKYTOUHOM ATTeCTALMHU 110
JUCHMILIIMHE, BKITIOYAIOIIHI:

5.1. Onucanme MWIKaJ OLleHUBAHUS Pe3yJIbTATOB 00y4YeHHUsI 10 TUCHMILIHHE

YpoBeHb IlIxana oueHHBaHNsA ¢(hOPMUPOBAHHOCTH KOMIIETEH LM
cpopmupoBan Hey/J0BJIeTBO OBJICTBOPH
bophip ILi1roxo yA ya P Xopoiio 04eHb X0POLIO OTJINYHO NPEBOCX0IHO
HOCTH PUTEJBLHO TeJBHO

KOMIIETeH LU

HMHIUKATOpPA

( P He 3auteno 3auyTeHo

JOCTHKEHUS

KOMIIeTeHIHiT)
3HaHus OTtcytcTBHE | YpoBeHb MuHUMaJIBHO I YpoBeHb | YpoBeHb | YpoBeHb | YpoBeHb
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3HAHUHN 3HAHUH HMWXKE | IOMYCTHMBIN 3HAHUHI B | 3HaHUH B | 3HaHMUH B | 3HaHMUH B
TEOPETUYECKO | MUHHMMAJb- YPOBEHb obneme, o0beme, obneme, obneme,
ro MaTepuaia. | HbIX 3HaHUH. COOTBETCTBYIOI] | COOTBETCTBYIOLI | COOTBETCTBYIO | HPEBBIIIAIOLIE
Heso3moxxHoc | TpeGoBaHMIA. JonyieHo €M IporpamMme | €M MporpaMMe | IEM M NporpamMmmy
Th  OLEHUTH | MMenn mecto | MHOrO MOATOTOBKH. TIOJITOTOBKH. porpaMme TIOATOTOBKH.
HOJHOTY rpyobIe HETpyObIX JonymieHo JomymieHo MOATOTOBKH,
3HAHMI OIIHOKH. OIIHNOOK. HECKOJIBKO HECKOJIBKO 6e3 ommooK.
BCIIEJICTBHE HErpyObIX HECYIIECTBEHH
OTKa3a ournboK BIX OLIMOOK
oOyyaroreroc
s OT OTBETA
IIponemorCcTpH IIponemoHcT
IIponemoncTp PO p PO p
POBaHEI Bce | IIponemoHcTpH | MpOBaHBI Bce
OrcyrcTBHe HPOBaHbI ITponemoHcTp
OCHOBHEIE pOBaHEI BCE | OCHOBHEIE
MHHHUMAaJIb- IIpu pemieHHH | OCHOBHbIC UPOBaHBI BCE
. YMEHHSI. OCHOBHEIE YMCHUS,
HBIX YMEHMH. | CTAHIAPTHBIX | yMEHHS. OCHOBHBbIC
Pemmensr BCE | YMEHUSL. pemieHsl  Bce
HeBo3mox- 3amadq He | Pemensr YMCHUS,
OCHOBHbIE Pemtensl BCE | OCHOBHBIC
HOCTb MIPOJIEMOHCTP | THIIOBEIC pemieHsl  Bce
3a/1a4un C | OCHOBHBIC 3a/1aun c
OLICHHTb HPOBaHbBI 3am1a4n c OCHOBHEIE
Ymenus HerpyobIMU 3a/1a4H. OT/IeNbHBIMU
HaJM4ne OCHOBHEIC HETpyOBIMU 3a/1a4H.
. OLINOKaMH. BBIIONHEHBI Bce | HECYIIecT-
YMEHHUI YMEHHSI. OLINOKaMH. BeInonHeHs!
BemonHeHs! Bce | 3amaHus, B | BEHHBIM
BCJIEACTBUE Hwmemn mecto | BeimosHeHsl BCE 3a/laHus,
3aaHus, B | MOJHOM HEJ0YeTaMH,
OTKa3a rpy6bie BCC 3aJaHMi, B TIOJTHOM
HOJIHOM o0BeMme, HO | BBIIOJIHEHBI
oOyyJaromiero- | OmIMOKH. HO HE B obreme  0e3
obbeme, HO | HEKOTOpble  C | BCE 3ajaHMs B
sl OT OTBETA TIOJTHOM HEJJ0UETOB
HEKOTOpBIE  C | HEIOYCTAMH. HIOJIHOM
obOBeme.
HEJ0YeTaMH. o0beme.
OTtcyrcTBHE
IIpu pemenun
BIIAJICHUS Nmeercs IIponemoHcT- IIponemoncTpu
CTaH/IapTHBIX [IponemoncTp
MaTepHaIoM. MHHUMAJIBHBI | PUPOBAHBI POBaHBI IMponemoHcTp
3a/1a4y HE | . HPOBaHbI
HeBo3mosxHOC i Habop | Oa3oBbIe 6a3oBbIe HpOBaH
IIPOAEMOHCTP HAaBBIKH  IIPU .
Th  OLICHHUTH HABBIKOB IS | HaBBIKU OpH | HaBBIKA pu TBOPYECKUI
HPOBaHbI PpelLIeHUN
Hagbiku HaIu4Yne pelieHus pelieHun pelIeHUH HOZIXO K
6a3oBEIe HECTaH/apTH
HaBBIKOB CTQHIAPTHBIX | CTaHIAPTHBIX CTaHAAPTHBIX PELICHHUIO
HaBBIKH. BIX 3aj1au 0e3
BCJICACTBUC 3a/1a4y ¢ | 3amau ¢ | 3amau 6e3 HECTaHIAPTH
Hwmenn mecto omIOoK u
OTKa3a HEKOTOPBIMH | HEKOTOPBIMH OIIHO0K " BIX 3aJ1a4.
rpyosIe HEJI0YeTOB.
oOyuaromeroc HEZI0YEeTaMH. HEZoYeTaMt HEJZI0YETOB.
OIINOKH.
s OT OTBETA
IIxaja oueHKH NPHU MPOMEKYTOYHOM aTTeCTAllUH
Ouenka YpoBeHb NOATOTOBKH
Bce kommereHnuu (YacTH KOMIIETEHIWH), Ha (OpMHpPOBaHUE
[IpeBOCXOIHO KOTOPBIX HampaBjeHa JUCIUILIMHA, CHOPMUPOBAHBI Ha YPOBHE HE
HHUIKE «IIPEBOCXOJIHO»
Bce kommereHnuMu (YacTH KOMIIETEHIWH), Ha (OpPMHPOBaHHE
OTinaso KOTOPBIX HampaBleHa JHUCIUILUINHA, COPMUPOBAHBI Ha YPOBHE HE
HUKE «OTJIMYHO», MPH OSTOM XOTA OBl OJHA KOMIICTEHITHS
c(hopMUpOBaHa Ha YPOBHE «OTIHYHO
Bce xommereHnMuM (YacTH KOMIIETEHIMI), Ha (QOpPMHpPOBaHHE
KOTOpPbIX HaIlpaBJICHA AHUCHHUIIIIMHA, CPOPMHUPOBAHBI Ha OBHEC HC
3a9TeHo OdeHp X0poIIo p p > chopmup yp
HI)KE «OYEHb XOPOIIO», MPH 3TOM XOTS Obl OJHA KOMIICTCHIIMS
chopmMupoBaHa Ha YPOBHE «OYCHH XOPOIIIO»
Bce kommereHuuMu (YacTW KOMIETeHLHWH), Ha (OpPMHPOBaHHE
XoDpoo KOTOPBIX HampaBiieHa AWUCIMIUIMHA, CPOPMUPOBAHbI Ha YPOBHE HE
p HIDKE «XOPOIIO», TMPH ITOM XOTA OBl OJHA KOMIICTCHIIHS
C(i)OpMI/IpOBaHa Ha YPOBHC «XOPOLIO»
Bce kommereHuumu (YacTh KOMIETeHIWH), Ha (OPMHpPOBAaHHUE
KOTOPBIX HAaIpaBJ€Ha AUCUUILUIMHA, CPOPMUPOBAHBI HA YPOBHE HE
Y 10BIETBOPUTENHHO p P » copmup M
HUXKE «YJIOBJIETBOPUTEIBHOY, TIPH 3TOM XOTS ObI OJTHa KOMIIETECHIHS
C(i)OpMI/IpOBaHa Ha YPOBHC «yAOBJICTBOPUTCIBHO»
Xots OBI OJdHa KOMIICTCHIIUA Cq)OpMI/IpOBaHa Ha YPOBHE
He 3auteHo | HeyZ0BIETBOPUTENBHO | «HEYJOBJIETBOPUTEIBHO», HM  OJIHA W3  KOMIETEHUMHA  HE
chopmupoBaHa Ha yPOBHE «IIJIOXO0Y
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TIioxo XoTs Obl 0/1Ha KOMIIETCHITUS CPOPMHUPOBAHA HA YPOBHE «ILJIOX0»

KpnTepm‘/i OLICHUBAHUSA OTBETOB Ha TUIIOBbLIC KOHTPOJIbHBIE€ BOIIPOCHI K 3a4€Ty

Pe3ynbTaThl OTBETA OrneHka
CrygeHT pganm  pa3BepHYTBHIA OTBET Ha BCE 3a4TCHO
BOITPOCHI.
CryaeHT OTBETUI TOJIBKO HA YacCTh BOIPOCOB MJIU HE 3a4TCHO
JlaJT HEpa3BEPHYTHIN OTBET HA BCE BOMPOCHI.

Kputepnuii oneHuBaHNs BBINOJIHEHHS J1a00paTOPHBIX padoT

Pe3ynbratsl paboTh Ouenka

Bce J'Ia60paT0pHHe pa6OTbI BBIINIOJIHCHBI B 3a4TCHO
IIOJIJHOM OO0BEME H B CPOK. Ommcanue Bcex
OTaIlIOB BbIIIOJIHCHUA pa6OTBI, KOO U pE3YyJIbTAThl

IpCaACTaBJICHLI ITPCIIOAaBaATCIITO.

BrimonHens! He Bce abopaTopHble pabOThl WU HE 3a4TEHO
BBITIOJTHEHBI HE B MOJIHOM 00beMe (MpeACcTaBIeHO
HE TIOJTHOE€ ONKCAHHWE JTAlOB BBIMOJHEHHS
paboThL, koA paboTaeT HEKOPPEKTHO, PE3yIbTAThI
HE IPEJCTABIIEHBI IPENOJaBATEINIO).

5.2. TunoBbie KOHTPOJILHBbIE 32IaHUS UJIH UHbIE MATEPHAJIbI, HEOOXOAMMBIE /ISl OI€HKHU
pe3yabTaToB 00y4yeHust

5.2.1. KoHTpOJIbHBIEC BONPOCHI K 3a4eTy

Bomnpoc Kon xomnerenuuu
1. CnocoObl npeacTaBiieHus U BU3yaJIU3allMi HayYHbIX JaHHbBIX OIIK-5

2. MHcnonw3oBaHue oOBEKTOB array W matrix. PemeHue 3amad MaTpU4HOM OIIK-5
anreopsl.

3. IIpumepsl HCIIOJIB30BAaHUS CITUCKOB, CIOBapeH, CTPOK OIIK-5

4. OcHoBHble omeparopsl Python, wucnonszoBanue @ynkumii B Python, OIIK-5

peKkypcus, nepeiaya U Bo3BpaT (DyHKIMI B KayecTBE MapaMeTpoB, o0OpaboTKa
MOCJIEI0BATEIBHOCTEN M UTEPATOPHI, TEHEPATOPHI

5. Bo3moxxnocTu 6ubmmorexu igraph mis ananusa rpados. [Ipumeps! 3amad OIIK-5
6. Metoap! moBeieHNsT 3)(HEKTUBHOCTH pabOTHI MPOrpamMMm, pa3paboTaHHBIX OIIK-5
na Python

7. CnocoObl OpraHu3alyy MapauielIbHbIX BEIYUCICHUH B Python OIIK-5
8. AnropuT™mbl MammMHHOTO 00y4eHus Onbimmoreku SCIPy. [Ipumeps! 3agau OIIK-5
9. Merozb! anmpokcuMaIuy QyHKIMNA B Oudianoreke SCiPy OIIK-5
10. Paz0op peryssipHbIME BhIpa)KeHUSIMH TekcTa B Python OIIK-5
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11. O6paboTka H300pakeHU# ¢ MOMOIIBI0 SCIPY OIIK-5

12. AnropuT™mbl KpOCCBAIHIAINH OIIK-5

5.2.2. TunoBble 3aaaHusl JJIsl J1a0OOPATOPHBIX PadOT JJsi OUEHKH C(POPMHPOBAHHOCTH

rkomuerenuuu OIIK-5

10.
11.

12.

IIpumenenue Mmerona HeroToHa 1JIs pelieHUs: ypaBHEHU.

AnmpoxcuManys JaHHBIX CYMMOU TPEX IKCIIOHEHT.

Haiitu nmapamerpsl MoJieny CBETUMOCTH CBEPXHOBOH 3Be3[bl THNA | HEMTMHEMHBIM METOIOM
HAaUMEHBIINX KBAIPATOB.

[Tono6pathe MOAEH, AIIPOKCUMHUPYIOLIYIO JAHHBIE COTHEYHON aKTUBHOCTH.

VYknanka 0e3 mepeceueHuil n KOHTPYIHTHBIX KPYrOB B €IUHHYHBIA KPYr C MAaKCHMAaJIbHBIM
paguycom.

Brraucnute cymmy niepBbix N wieHoB psina Teitnopa ais 3axanHoN QyHKINH.

Hcnonp3ys mpaBuiio MPSMOYTOJIbHUKOB, Tpanenuuil u CHMIICOHA ¢ NMOMOIIbK BBIYUCIIECHUS
3HAa4YeHUs UHTErpasia HaTu npubamkenue yucia [u.

[TocTpoeHne NOJIMHOMHUAILHON HHTEPIIOJISILIMYA HCKYCCTBEHHO CT€HEPUPOBAHHBIX JAHHBIX.
[IpoBecTH cepui0 IKCIEPUMEHTOB, Tectupyromyo ¢yakuuu linalg.solve u linalg.cond na
MaTpPULAX CIELHAAIBbHOTO BUJA.

CpaBHuTtsh anroputm llTpacceHa u 0ObIYHBIN AITOPUTM YMHOKEHUS MATPULL.
DKCIIepUMEHTAIbHO HAWTH BCE KAYeCTBEHHO pas3lU4YHbIC (a30BbIE TPACKTOPHUH B MOJCIH
Bounbreppa-JloTke mpocToi 3KOCUCTEMBI.

Cmonenupyiite nonér xamus Pobun ['yna, Opocaromiero ero uepe3 OOWHHUILY KPETOCTHOM

CTCHBI B OTKPBITOC OKHO, CTOSAIICTO 3a HEH 3aMKa.

6. YueOHo-MeTOqUYecKOe U HH(POPMAIMOHHOE O0ecneuyeHre JUCITUTITIMHBI

a) OCHOBHasI TUTEpaTypa:

e Jlyry M. Usydaem Python. — 3-¢ uzn. — CI16: CumBon-tuttoc, 2009. — 848 c¢. (2000 3k3.)
— ISBN 978-5-93286-138-7

e Jlyru M. IlporpammupoBanue Ha Python. — 2-e u3g. — CI16: CumBon-mumoc, 2002. —
1136 c. (2000 7k3.) — ISBN 5-93286-036-7

e Magnus Lie Hetland Beginning Python: From Novice to Proffesional. — Apress, 2005. —
ISBN 1-59059-519-X

e Hans Petter Langtangen A Primer on Scientific Programming with Python. — Springer,
2009. — ISBN 978-3-642-02474-0

e Sandro Tosi Matplotlib for Python Developers. — Packt Publishing, 2009. — ISBN 978-1-
847197-90-0

e Jaan Kuisalaas Numerical Methods in Engineering with Python. — Cambridge University
Press, 2005. — ISBN 978-0-521-85287-6

e Robert Johansson, Numerical Python: Scientific Computing and Data Science Applications
with Numpy, SciPy and Matplotlib. Apress L. P. (2018)
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1. MaTepl/laJIbHO-TeXHI/I‘leCKOe odecreueHue ANCIHUIIJINHBI

[ToMerienust MpencTaBiasAOT co00i ydeOHbIE ayIUTOPHH JJIs MPOBEACHUS YUEOHBIX 3aHITHH,
NPEIYCMOTPEHHBIX  MPOrpaMMOM  (JEKIMOHHOTO M JIaOpaTOpHOrO  THIA), OCHAIICHHBIC

O60py,Z[OBaHI/IeM U TEXHUYECCKHNMU CPpEACTBaAMU O6y‘leHI/IH.

[Tomemmienust A7 CaMOCTOSATENBHOW pabOThHl O0YYaromUXCS OCHAIICHBI KOMITBIOTEPHOM
TEXHUKOM C BO3MOXKHOCTBIO mToOAKmoueHus K cetu "MHTepHer" u oOecmedyeHbl AOCTYIOM B

ANEKTPOHHYIO0 HH()OPMAIIMOHHO-00PA30BATEIIBHYIO CPELY.

[Iporpamma coctaBieHa B cooTrBercTBUU ¢ TpeboBanumsimu OC HHI'Y mo nampaBneHHro

noxarotoBku 01.03.02 [Tpuknagnas MmaremaTuka u HHPOpPMATHKA.

Agtop: M.1. KpuBoHOCOB

3aBenyronuii kadeapoit npukiaaHoi Mmaremaruku: M.B. IBaH4ueHKO

[IporpamMmma omgo0peHa Ha 3acelaHUU METOJAMYECKONM KOMHCCHUU WHCTUTYTAa HH(OPMAIIMOHHBIX
TexHoyiorui, MmaremaTuku u Mexanuku ot 01.12.2021 roga, mpoTtoxost Ne 2.



