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1. MecTo ¥ e JucMIUIMHBI B cTPYKTYpe OOII

Ne MecTo IUCHMIIVIMHBI B Y4eOHOM CTaHIapTHBI TEKCT /1J1s ABTOMATHYECKOT0
Bapu iaHe o0pa3oBaTebHOI 3anmoJiHeHus1 B KOHCTpykTOope PII{
aHTa NMPOrpaMmblI
3 OT/l. PakyabTaTUBbI Nucuummbna  @T/].08  fseik  Python  sBasiercs
¢dakynpratuBoM B OOIl HampaBieHUs TOITOTOBKH
02.03.02 <@®ynHpameHTaJbHAsi HHPOPMATHKA U

HH(OPMANMOHHBbIE TEXHOJIOTHHI

I[I/ICL[I/IHJII/IHEI OIMUpPaCTCd Ha 0a3oBBIC 3HAHUSA CTYACHTOB II0 A3bIKaM W MCTOAaM

[IPOrpaMMUPOBAaHUs, AITOPUTMAM U CTPYKTYPaM JIaHHBIX.
Henab ocBoeHUs TUCHHUILINHBI

Ilenp fmaHHON AMCUMIUIMHBI COCTOMT B HM3YyYEHHUH MPOJBUHYTOTO YPOBHS  fA3BIKA
nporpammupoBanus Python u ero mpuiokeHuil B Hay4dHbBIX 3aja4ax B 00beMe, JOCTATOYHOM s
YCIIETHOTO Havajia paboT B 00JIACTH HAYYHOTO MporpamMmupoBaHusi. M3maraembiii HaOOp 3HAHUN U
YMEHHI COCTaBIISIET TEOPETHUECKYIO OCHOBY JIJIsl METOAOB pa3pabOTKU pelleHui 3a7a4, BOSHUKAIOLIUX

B XOJI€ HAYYHBIX HMCCIEJOBAaHUN M MX IPOrpaMMHON peanusanuu. M3ydeHue Kypca noaaepKuBaeTcs

712a00paTOPHBIM MTPAKTHKYMOM.

2. HJIaHpreMLIe peE3yabTaThl oﬁyqenuﬂ I0o ITNCIHUIIJIMHE, COOTHECCHHBIC C

IUVIAHMPYEMbIMH Pe3yJIbTATAMH OCBOCHHA 00pa30BaTeIbHOM MPOTrPaAMMBbI

(KOMHeTeHHI’IﬂMI’I W HHAUKATOPAMHU JOCTHKCHUSA KOMHeTeHHI/Iﬁ)

Inanupyemble pe3yabTaThl 00y4eHUs MO TUCIUILIAHE
(MoyJ110), B COOTBETCTBHU ¢ HHAMKATOPOM /J0CTHKEHHUSI
dopmupyembie KOMIETEHITHHT HanMenopamie
KOMIIeTeHIIUH HNupukarop Pesynbratel 00yyeHust
(xon, conmepxanne AOCTHXKEHUS Mo TUCHHUILIHHE OUCHOMHOTO
KOMIIETEHIIUH) KOMIIETEeHIIMH cpencrsa
(xom, comepkaHue
WHIMKATOPA)
OIIK-5 OIIK-5.1. 3naem 3HATH CobecenoBanue
Cnocoben OCHOBbL Memoouxy pazpabomxu npocpamm Ha (3auem)
pagpa6a]/nblgamb aﬂZOpumMuf)’al/!UU u A3blKEe Python, aHaiula ux
anzopummol u OCHOGL aghghexmusrnocmu u n00xXo0bi K ee )
KoMmbIOmeEpHbIE | npozpamvuposanus, NoBbIUEHUIO 0TI peuteHUs 3a0ad HAYYHO
npozpamme, 00un un neckonpio | OMETEHOCTL.
npucooHwvie 0Jisl SA3bIKOB
npaKmuyecKko2o NnpozpamMmupoBanus
NpUMEHEeHUs OIIK-5.2. Yymeem YMETH JlaboparopHas
pa3pa6amb16amb prwemzmb Ha npakmuke mexnojaiocuu pa60Ta
anzopumml u Scipy, Numpy, Pandas, Matplotlib ozs (mexywuii
KoMRbIOmMEpHbIC pazpabomku npoepamm Osi peuieHust 3a0a4 | KOHmMpob)
HAYYHOU OessmerbHOCTUL.
npozpammul O
NpaKmu4ecko2o
NpUMeHeHUs




OIIK-5.3. Hmeem
NpaKkmu4ecKutl
onvim paspabomxu
aneopummos u
KOMNbIOMEPHBIX
npoepamm ons
NPAKMUYECKo20
npuMeHeHUs

BJIALIETH

Hasvixamu nacmpotiku PyCharm ona
PAaspabomxu npoSPAMM, UCHOTb30BAHUSL
mexnonozutl SCipy, Numpy, Pandas,
Matplotlib ozs pewenus 3a0au nayunoii
desamenbHOCmU.

JlaGopartopHast
paboTa
(mexywuil
KOHMPOJIb)

3. CTpyKTypa u coepkaHue TUCHUILTHHbI

3.1. TpyaoeMKOCTb JUCHUNIMHBI

Ounas gopma 00ydyeHHs
O0uas Tpy10eMKOCTH 23ET
YacoB no yued0HOMY ILIaHY 72
B TOM 4YHCJIe
ayMTOpHBbIE 3aHATHS (KOHTaKTHasi 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: 32a4eT

3.2. Conep:xanue TUCUHIMITHBI

HaumeHoBaHue U KpaTKoe CoAepKaHue
pa3aejoB M TeEM TUCHUIIJINHBI

Bcero
(4acol)

B TOM YHCJIC

KonTakTHas paGora (padora BoO
B3aUMO/IeHiCTBHH ¢ NPeNoaBaTesieM),
Yyachl

W3 HUX

CEMHUHAPCKOro

3anaTusa
JIEKIMOHHOT' 0
THNA
3ausaTus
THIA

3ausaTus

THIIA

KOHTAKTHBIX

qyacoB

Bcero
padoTa 00y4aIoONIerocs, Yachbl

CaMocTosiTeIbHAS

OcHoBbl mporpamMmupoBanus Ha Python B Python
Notebook. BseneHnue B mOporpaMMHUpOBAHHE C
HCTIONB30BaHWEM  (OPMYJI,  IIMKJIOB,  CIIHCKOB,
¢byukuuit, maccuBoB (6ubmmoreka NUMPY), cTpok,
cioBapeii. Beenenue B kiaccet u OOII. Pa3paboTtka
MOIYJIbHBIX TPUIIOKEHHH B cpene PyCharm.

24
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[EEN

2| nmaGopaTopHoro

N
N
N

Pa3nuuneie CIOCO0bI npencTaBICHUs U
BU3yaJH3all1 Hay4YHBIX JaHHBIX c
ucnons3oBanueM Matplotlib u NumPy. 'enepaums
cinyyaHelx  uucen.  Mertonst  Monte-Kapio.
CHUMBOJIbHBIC BBIYHCICHHS C  HCIOJB30BAHUEM

SymPy.

24
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22 2

O630p BO3MoxHocTeit NumPy, SciPy, Pandas.
[IpumeHeHne MamMHHOTO OOYYEHHsS K HayYHBIM
3aja4am. Knacrepuzanys, Knaccuukanus,
perpecCuOHHbBIN aHajus. Ucnonbs3zoBanue
CTAaTUCTHYECKNX BO3MOXKHOCTEH OMOIMOTEK Ui
aHaJIn3a JaHHBbIX.
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Texyuwmii kouTpois (KCP) 1 1

HpOMe)KyTO‘lHaH aTTcCTanusa — 3a4CT

Hroro 72 32 32 65 7

[TpakTudeckne 3aHATHS (7a00paTOpHBIE Pa0OTHI) OPraHU3YIOTCS, B TOM 4Hclie B (opme
MPAKTUYECKOW MOATOTOBKU, KOTOpasl MPEayCMaTPUBACT Yy4acTHE OOYy4YalOIIMXCS B BBINOJTHEHUH

OTJICIBHBIX AJIEMEHTOB Pa0OT, CBA3aHHBIX ¢ OYAyIIeH MpoPeCCHOHANTBHON AEATeIHbHOCTHIO.

[IpakTryeckasi MOATrOTOBKA MpelyCMAaTpUBAET: pEUICHHE MPHUKIAJHON 3aladyu Mo MpOQHIIIO

npoeCCHOHATILHOMN EATEILHOCTH M HAPABICHHOCTH 00pa30BaTeIbHON MPOrPaMMBI.

Ha mnpoBeaeHue mnpakThueckux 3aHATUH (1abopaTopHBIX paboT) B ¢GopMe MPaKTHICCKOM

MOJITOTOBKH OTBOJUTCS 4 daca.
[TpakTyeckas MOAroTOBKA HalpaBieHa Ha (OPMUPOBAHHUE U Pa3BHUTHE!
— IPAaKTUYECKUX HAaBBIKOB B COOTBETCTBUHU ¢ Ipoduinem OII:

— kommerennuu: OITK-5.

Texylmuii KOHTPOJIb YCIIEBAEMOCTH peanu3yeTcsi B (opme MpoBepkH padOT Ha 3aHATHUAX

1abopaToOpPHOTO THTIA.

HpOMe)Ky'TOIIHaH arTeCragusia IpoOXOoJUT B (bopMe 3a4€Ta

4. Y4eOHO-MeToqHYeCKOe o0ecTedeHne caMoCTOSITe IbHOH padoThl
00yJarmuxcs

CamocrosTenbHas paboTa CTyJSHTOB NMOpa3AesIeTCs Ha CIEAYIOINE KaTerOpuH :

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

— Brimonnenne mabopaTopHbIX pabOT Ha CIIENYIONIME TEMbI: HACTpOWKa Cpellbl pa3paboTKu U
mpoekta B PyCharm u Anaconda mis 3amycka makeroB SCikit-learn, numpy, pandas, matplotlib,
pelIeHre CUCTEM JIMHEWHBIX YpaBHEHUH, BU3yaln3alusl HAyYHbIX JaHHBIX, allpoOKcUManus QyHKIUH,
YHUCIIEHHOE pelleHne audQepeHunanbHblX ypaBHEHUM, NPUMEHEHHE MAIIMHHOTO OOYy4YeHHSs JUis
KIaccupUKalUU U perpeccuu GEeHOTUIIOB MAIUEHTOB ¢ CUHAPOMOM JlayHa, CTaTUCTHYECKHI aHATN3
XapaKTePUCTHK KalbIIMEBbIX COOBITUH, MTOCTPOCHUE U aHANIU3 MAPEHKIUTHYECKUX I'padoB, YaCTOTHBIN
aHallM3 KaJlbIUEBBIX COOBITUH, aBTOMATHUYECKas pa3MeTKa MEIUIIMHCKUX JaHHBIX, CHUMYISIUs

XeMoTaKcuca OakTepuu.

3aI[aHI/I$I IJId OPOBCACHUA TCKYLICTO KOHTPOJIA U HpOMC)KyTO‘-IHOﬁ arTeCTaliluu I10 HuTOoraM

OCBOCHHA AUCHUIIIIMHBI IPUBCACHBI B II. 5.2.

5. @®oHJ OLIEHOYHBIX CpeacTB nJjd l'[pOMe)KYTO‘lHOﬁ aTTeCcTalmm 1mo

JUCHHUIIIMHE, BKIIIOYAIOIIUM:

5.1. Onucanue WKAJ OLleHUBAHUS Pe3y/JIbTATOB 00y4YeHHUSs 1O AUCHUILIMHE

YpoBeHb IllkaJyia oueHnBaHus c()OPMUPOBAHHOCTH KOMIIeTeH Mt
chopmupoBan HEY/I0BJIETBO TIOBJIETBOPH
bopmup Ilnoxo M y P XOpo1Io 0YeHb XOPOIIO OTJIMYHO TPEBOCXOIHO
HOCTH PUTEJLHO TeJILHO
KOMIeTeHIH i
He 3auteno 3a4TeHo
(uHaUKATOpA




JAOCTHKCHUS

KOMIIeTeHIHi)
OTtcytcTBHE
3HAHWUU VYposeHb YpoBeHb
TEOPEeTHYeCKo | YpoBEeHb MuHNMaNBHO | 3HAHHH B | 3HaHUH B | YpoBeHb
TO MaTepuaja. | 3HaHMH HIKe | JOIYCTUMBIH | oObeme, o0BeMme, 3HaHUI B | YpoBeHb
HeBo3moxxHOC | MUHHMAb- YPOBEHB COOTBETCTBYIOII | COOTBETCTBYION] | 00BeMe, 3HAHUI B
EY— Th  OLEHHUThH | HBIX 3HaHUIL. €M TporpaMMme | eM MporpaMMe | COOTBETCTBYIO | o0beMe,
E— MOJHOTY TpeboBaHHUIA. HomymieHo MOATOTOBKH. MOJTOTOBKH. meM MPEBBINIAONIE
3HAHUHN Nmenu mecto | MHOrO JomnyieHo JonyieHo nporpamme M NporpamMmmy
BCIIEJICTBHE rpyobIe HETPYyOBIX HECKOJIBKO HECKOJIBKO MOATOTOBKH, MOATOTOBKH.
OTKa3a OIINOKH. OIIUOOK. HETpyOBIX HECYIIIECTBEHH 0e3 OIMOOK.
o0ydJaroneroc omuboK BIX OIIUOOK
s OT OTBETA
IIpogeMoHCTpH ITpoaeMoHCT
IIponemoHnCcTp p p P p
POBaHEI Bce | IlpogemoHCcTpH | MpoBaHBI Bce
OtcyrcTBHE HPOBaHBI IMponemoHcTp
OCHOBHBIE POBaHEI BCE | OCHOBHBIE
MHHUMAJTb- [Ipu pemieHnn | OCHOBHBIE HpOBaHBI BCe
. YMEHHSI. OCHOBHBIE YMCHUS,
HBIX YMEHHH. | CTaHIApTHBIX | YMEHHSI. OCHOBHEIE
Pemenst BCE | YMEHHS. pelIeHsl  Bce
HeBo3mox- 3amaq He | Pemensr YMeHWUS,
OCHOBHEBIE Pewensr BCE | OCHOBHBIE
HOCTb MIPOJIEMOHCTP | THUIIOBBIC pelieHsl  Bce
3a1a49u C | OCHOBHBIC 3amgaqn c
OLICHUTH HPOBAHBI 3ama4n c OCHOBHEBIE
Ymenus HErpyObIMI 3ajaun. OTZHENBHBIMU
HaJu4Ine OCHOBHBIC HETpyOBIMU 3a1a4n.
. OLIMOKAMHU. BrimonHeHs! Bce | HecymecT-
yMeHuit YMEHHSI. OIIHOKAMH. Bemonaens!
BemonHeHs! Bce | 3agaHus, B | BEHHBIM
BCIIEJICTBHE Umemn wmecto | BrimonHeHs! BCE 3ajaHM,
3a7aHus, B | TOJIHOM HEJ0YeTaMH,
OTKa3a rpyosIe BCE 3ajaHM, B HIOJTHOM
MOJTHOM o0beme, HO | BBINOJIHEHBI
o0yJaromiero- | OmIMOKH. HO He B obbeme  Oe3
o0beMme, HO | HEKOTOpbIE  C | BCE 33JaHMA B
Csl OT OTBETA TIOJTHOM HEJJ0UETOB
HEKOTOpBIE € | HeJOoYeTaMHu. MIOJTHOM
obneme.
HEJJ0YeTaMH. o0Obeme.
OTtcyrcTBHE
IIpu pemenuun
BIIAJICHUS Nmeercs IIponemoHcT- IIponemoncTpu
CTaH/aPTHBIX IponemoHcTp
MAaTepHAaIOM. MHHUMAJIBHBI | PHPOBAHBI POBaHbI IMpoagemoHcTp
3amaq HE | . HPOBaHbI
Heso3mosxHoc i Habop | Oa3oBbIe 0a3oBbIC HpOBaH
TIPOJIEMOHCTP HaBBIKM  TIpU N
Th  OLCHUTH HaBBIKOB JUISl | HABBIKH IIPU | HABBIKH npu TBOPUYECKUH
HPOBaHBI peuieHnn
Hagbixu HaJn4Ine peureHus pelreHnn peureHnn MOAXOJ K
0a3oBbIC HECTaHIapTH
HaBBIKOB CTaHJAPTHBIX | CTaHAAPTHBIX CTaHIapPTHBIX peLIeHuo
HaBBIKH. BIX 3amad 0e3
BCIIEJICTBHE 3amayq c | 3amau ¢ | 3amau oe3 HECTaH/apTH
Hmenn mecto omudoK u
OTKa3a HEKOTOPBIMH HEKOTOPBIMU ouInbox u BIX 33/1a4.
rpyosIe HE/IOYETOB.
o0yuaromieroc HEJI0YETaMH. HEJJ0YeTaMH HEJI0UEeTOB.
OIIUOKH.
s OT OTBETA

IIxaja oueHKH NPHU NPOMEKYTOYHOM aTTeCTAllUH

3auTeHo

Onenka YpoBeHb NOATOTOBKH
Bce xommereHmmy (YacTe KOMIETEHIWI), Ha (GOpPMUPOBAHHUE
[IpeBoCcX0IHO KOTOPBIX HampaBleHa JHUCIUILUINHA, COPMUPOBAHBI Ha YPOBHE HE
HUNXKE «HpeBOCXOI[HO»
Bce xommereHmmu (YacTH KOMIETEHIWI), Ha (QOpPMHpPOBaHHE
KOTOPBIX HAaIIpaBJICHA AUCIHUIIIIMHA, COOPMHUPOBAHBI Ha OBHC HC
OTIaHo p p , chopmup yp

HIKC

«OTJIUYHO»,

npu

5TOM XOTA OBl

C(i)OpMI/IpOBaHa Ha YPOBHC «KOTJIMYHO»

OJHa KOMIICTCHIIMA

OdeHp X0poIIo

Bce xommereHmmu (4acTH KOMIETEHIHN),
KOTOPBIX HampaBlieHa JUCIHMIUIMHA, CPOPMUPOBAHBI HAa YPOBHE HE
HIDKE «OYEHb XOPOIIO», HPU 3TOM XOTs Obl OJHA KOMIETECHLHS

C(i)OpMI/IpOBaHa Ha YPOBHC «OYCHb XOPOLIO»

Ha (opMHpOBaHHE

Bce xommereHmmm (4acTH KOMIIETEHIIH),
KOTOPBIX HampaBlieHa JWCIHIUIMHA, CPOPMUPOBAHBI HA YPOBHE HE

Ha (opMHpOBaHHE

Xopoo
HIDKE «XOpOIIO», TMPH 3TOM XOTS OBl OJHA KOMIETECHLHS
chopMrpoBaHa Ha YPOBHE «XOPOIIIOH»
Bce kommereHnuu (YacTh KOMIETeHNHWH), Ha (HOpMHpPOBaHUE
KOTOpBIX HamlpaBl€Ha AMCLUUILUIMHA, COPMUPOBAHBI Ha YPOBHE HE
Y 10BIIETBOPUTENIHLHO P p FicH » chopwmp yp

HUKE «YAOBJICTBOPUTCIILHO», IIPHU 3TOM XOTA OBl OJHa KOMIICTCHIIMA

cOopMHUpOBaHA HA YPOBHE «YIOBICTBOPHTEIHLHO

5




Xors ©Obl oOgHAa KOMIIETEHIWMSI CQOpPMHpOBaHA Ha  ypOBHE
HeynoBieTBOPUTENIEHO | «HEYMOBICTBOPUTEIHHO», HH OJHA W3  KOMIICTCHIMHA  HE
c(hopMUpOBaHa Ha YPOBHE ILTIOXOY

IInoxo XoTs Obl 0/1Ha KOMIIETCHITUS CPOPMHUPOBAHA HA YPOBHE «ILJIOX0»

He 3aureno

Kputepnii onieHuBaHNs 0TBETOB HA THIIOBbIe KOHTPOJIbHbIE BOIPOCHI K 3a4eTy

Pe3ynbratel oTBeTa Ouenka
CrymeHT pgan  pa3BepHYTHI OTBET Ha BCe 3a4TEHO
BOTIPOCHI.
CTyIEeHT OTBETHII TOJIBKO Ha YaCTh BOMPOCOB WIIH HE 3aUTCHO
JlaJl Hepa3BEPHYTHI OTBET HA BCE BOTPOCHI.

Kpurepuii oueHuBaHMsI BHINOJHEHUSA Ja00pPaTOPHBIX padoT

Pe3ynbrarsl paboTh Ouenka

Bce nalGopaTtopHble pabGoThl  BBINOJHEHBI B 3a4TEHO
noJHOM oObemMe U B cpok. OmnucaHue Bcex
9TaroB BBINOJHEHUS] pabOThl, KOJ U PEe3yJIbTaThl

IMPEACTABJICHBI IIPCTIOAABATCIIIO.

BrimonHensr He Bce nabopaTtopHble padOTHl WU HE 3a4TEHO
BBITIOJTHEHBI HE B TTOJIHOM 00BbeMe (TIpEe/ICTaBICHO
HE IIOJIHOC OIIMCAaHUE JTallOB  BBIIIOJIHCHUSA
paboThl, KoJ paboTaeT HEKOPPEKTHO, PE3YyIbTAThI

HE IPEJCTABIIEHBI IPENOIaBATEINIO).

5.2. TunoBble KOHTPOJIbHBbIE 32/1aHUS UJIH HHbIE MATEPHAJIbI, HeOOX0AUMbBIE 1JIfl OLEeHKHU
pe3yJabTaToB 00y4eHu st

5.2.1. KoHTpoJibHBIE BONPOCHI K 3a4eTy

Bomnpoc Kox komnerenmu
1. CnocoObl npeacTaBiieHUs U BU3yaJIU3allMi HayYHbIX JaHHbBIX OIIK-5

2. MHcnonw3oBaHue OOBEKTOB array W matrix. PemeHue 3amad MaTpU4HOM OIIK-5
anreOpel.

3. IIpumepsl HCTIOIB30BAaHUS CITUCKOB, CIOBApeH, CTPOK OIIK-5

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

peKkypcus, nepenaya U Bo3BpaT (DyHKIMI B KayecTBE MapaMeTpoB, 00OpaboTKa
MOCJIE0BATEIBHOCTEN U UTEPATOPHI, TEHEPATOPHI

5. Bo3moxxnocTu 6ubmmorexu igraph mis ananusa rpados. [Ipumeps! 3amad OIIK-5
6. Metoas! moBeieHUsT 3)(HEKTUBHOCTH pabOTHI MPOrpamm, pa3paboTaHHBIX OIIK-5
Ha Python

7. CnocoObl OpraHu3aIyy mapauielibHbIX BhIYUCICHUH B Python OIIK-5
8. AnropuT™mbl MaIIMHHOTO 00y4eHus Onbmmoreku SCIPy. [Ipumeps! 3anau OIIK-5




9. Meroapl anmpokcuMaluy QyHKIuKA B Oudnnorexe SCiPy OIIK-5
10. Pa3bop peryaspHbIMH BBIpa)KeHUAMHU TekcTa B Python OIIK-5
11. O6paboTka H300pakeHUi ¢ MOMOIIBI0 SCIPY OIIK-5
12. AnropuT™mbI KpOCCBATHIAIINH OIIK-5

5.2.2. TunoBble 3ajaHusA AJs Ja00OPaTOPHBIX PadoT A OUeHKH CHOPMUPOBAHHOCTH

rkomuerenuuu OITK-5

10.
11.

12.

IIpumenenue Mmerona HeroToHa 1iis pelieHus: ypaBHEHU.

Anmpoxkcumanus JaHHBIX CYMMOU TPEX IKCIIOHEHT.

Haiitu mapameTpsl MozeNuM CBETUMOCTH CBEPXHOBOM 3Be3/bl THNA | HEIMHEHHBIM METOJIOM
HaMMEHBIINX KBaJPaTOB.

[Tono6patk MOAEIH, AIPOKCUMHUPYIOLIYIO JaHHBIE COJTHEYHON aKTUBHOCTH.

Vknagka 0e3 nepeceyeHuil n KOHTPYIHTHBIX KPYIOB B €JUHMYHBIA KPYI' C MaKCHMAaJbHbBIM
paanycoM.

Bbruucnuthk cymmy nepBbIX N 4aeHOB psafa Teiopa uist 3aJaHHON QYHKIUH.

Hcnonp3ys mpaBuiio MNpSMOYTOJIbHUKOB, Tpanenuii u CHMIICOHA ¢ NMOMOIIbK BBIYMCIIECHUS
3HA4YCHUs MHTErpasia HaTh mpuoImkenue yrucina [u.

ITocTpoeHre MONMHOMHAIIBHON MHTEPIOJISALIMA HCKYCCTBEHHO CTEHEPUPOBAHHBIX JAHHBIX.
[IpoBecTn cepuio IKCIEpUMEHTOB, Tectupyromyo ¢ynkuuu linalg.solve u linalg.cond na
MaTpPULAX CIELAAIBHOTO BUJIA.

CpaBuutp anroput™ llITpaccena 1 0OBIYHBIN AITOPUTM YMHOKEHHSI MAaTPULL.
OKCIepUMEHTAIbHO HAaWTH BCE KAYECTBEHHO pa3iUyHble (a30Bble TPAECKTOPUH B MOJEIH
Bonpreppa-JIoTke mpocToil 3KOCUCTEMBI.

Cwmonenupyite monér xkamus Pobun ['yma, Opocarorero ero uepe3 OOWHHUIlY KpPEMOCTHOM

CTCHBI B OTKPBLITOC OKHO, CTOAIICTO 3a HEH 3aMKa.

6. YueOHO-MeTOoAMUeCKOe U HH(OPMAITHOHHOE O0ecTiedeHne JUCIMILTHHbI

a) OCHOBHas IuTeparypa:

e Jlyru M. Uzyuaem Python. — 3-e uzn. — CII6: CumBon-mitoc, 2009. — 848 c. (2000 2k3.)
— ISBN 978-5-93286-138-7

e Jlyrn M. IlporpammupoBanue Ha Python. — 2-e m3g. — CI16: CumBon-mumoc, 2002. —
1136 c. (2000 3k3.) — 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)

1. MaTepl/laJIbHO-TeXHI/I‘leCKOe odecreueHue ANCIHUIIJINHBI

[ToMerieHust MpencTaBiasAOT co00i ydeOHbIE ayIUTOPHH JJIS MPOBEACHUS YUEOHBIX 3aHSITHH,
NPEAYCMOTPEHHBIX ~ MPOrpaMMol  (JIGKIMOHHOTO W J1a0OpaTOPHOTO  TUMA), OCHAICHHBIC

O60py,Z[OBaHI/IeM U TEXHUYECCKHUMHU CPEACTBAMU O6y‘leHI/IH.

[Tomemenust A7l CaMOCTOSATENBHOW pabOTHl O0YyYaromUXCs OCHAIICHBI KOMITBIOTEPHOM
TEXHUKOM C BO3MOXKHOCTBIO mTOAKmoueHus K cetu "MHTepHer" u oOecrmedyeHbl AOCTYIOM B

ANEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTEIbHYIO CPEY.

[Iporpamma coctaBneHa B coorBercTBuu ¢ Tpeboanmsimu OC HHI'Y mno HampaBieHuro

noarotoBku 02.03.02 dynnamentansHas nHGoOpMaTHKa U HHPOPMAIIIOHHBIE TEXHOJIOTHH

Astop: M.1. KpuBoHocoB

3aBenyromuii kadeapoii npukiaaaHoit marematuku: M.B. MBanuenko

[Tporpamma o00peHa Ha 3aceJaHUU METOAMYECKONH KOMHCCHHM WHCTHUTYTa HH(POPMAIIMOHHBIX
TexHoJorui, MmaremaTuku U Mmexanuku ot 30.11.2022 roma, mpotokon Ne 3.



