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1. MecTo ¥ nesu JucuMILIMHBI B cTpYKType OOII

Ne MecTo IMCHUNIUHBI B y4€0HOM CTaHIapTHBI TEKCT /s ABTOMATHYECKOT0
Bapu iaHe o0pa3oBaTebHOI 3anoJiHeHus1 B KOHcTpykTOope PII{
aHTa NMPOrpaMmblI
3 OT/l. PakynbTaTUBbI Hucuurnnuna @T/].05 A3vik Python SIBJISIETCS
¢dakynpratuBoM B OOIl HampaBieHUs TOATOTOBKH
09.03.08 Ipukaagnas uHpopMaTHKa

JucuumirHa onupaercs Ha 0a30Bble 3HAaHUS CTYAEHTOB IO sA3bIKAaM M METOJam
IIPOrpaMMHUPOBAHHUS, AITOPUTMAM U CTPYKTYpam JaHHBIX.

Ienab ocBOeHUs AMCHMIINHBI

Ilenp [aHHOM JHUCHMIUIMHBI COCTOMT B M3Y4YEHMM IPOJABUHYTOI'O YpPOBHS  SI3bIKA
nporpammupoBanus Python u ero mpunokeHuil B Hay4HbBIX 3ajadax B 00beMe, JOCTaTOYHOM JIs
YCIIENIHOTO Havaja padoT B 00JacTH HAYYHOTO MporpaMMupoBaHus. M3maraemblii HaGop 3HaHHMN H
YMEHHH COCTaBJISIET TEOPETUIECKYIO OCHOBY Ul METOJ0B Pa3pabOTKHU peIIeHUH 3a/1a4, BOSHUKAIOIINX
B XOJI¢ HAYy4YHBIX MCCIEAOBAHUN U UX NMPOTrpaMMHOM peanusauuu. M3ydyeHune Kypca NMoanep:KuBaeTcs

71a60pPaTOPHBIM MPAKTUKYMOM.
2. Ilnanupyemblie pe3yabTaThbl 00y4eHHS 110 TUCHHUILIHHE, COOTHECEHHbIE C
IUVIAHMPYEMbIMHU Pe3yJbTATAMU OCBOEHHSA 00pa30BaTeIbHOM MPOrPaMMbl

(KOMHeTeHIlI/IﬂMI/I N HHAHKATOPAMH JOCTUKCHUS KOMHeTeHHHﬁ)

ILiianupyembie pe3yJbTaThl 00y4eHHUsI 10 JUCHUTLIHHE
dopmupyemble (MoayJ110), B COOTBETCTBUM € MHAUKATOPOM JA0CTUKEHUS HanveHoBanme
KOMIeTeH U (KOJ, KOMIIETeHIINI
OLIEHOYHOT0
cozepIKaHue NuaukaTop 10CTHKEHUS PesyabTaTsl 00yyeHus P
KOMIIETEHIIHH ) KOMIIETeHI[HH 10 INCIMILIHHE pe
(kon, collep)kaHue MHIUKATOPA)
OIIK-5. Cnocoben OIIK-5.1. Jlemoncmpupyem | 3HATh CobecenoBanue
UHCMAAIUPOBAMb 3HaMue  OCHO8  cucmeMHozo | Memoouky paspabomku (3auem)
npoepammuoe u AOMUHUCTNPUPOBAHUS u | npocpamm na sizvixe Python,
annapammuoe obecneuenue COBDEMEHHBIX cmanoapmos | ananuza ux sQpexmusnocmu u
018 UHPOPMAYUOHHBIX U UHPOPMAYUOHHO20 1n00X00bl K ee NOGblUEeHUIO 0I5l
ABMOMAMUIUPOBAHHBIX 63AUMOOCUCMEUSL CUCTIEM. peulenus 3a0ay HayyHo
cucmem OesimelbHOCm.
OIIK-5.2. Hemoncmpupyem | VMETh JlabopatopHas
YMeHue svinonnsame | Ipumensimo na npakmuke pabora (mexywuii
napamempuieckylo  Hacmpouky | mexnonozuu SCipy, Numpy, KOHMPOIb)
Hc. Pandas, Matplotlib 0z
paspadbomKu npoepamm Oisi
peutenus 3a0ay HayyHOU
OesmenbHOCU.
OIIK-5.3. Umeem npaxmuueckuti | BJTAJETH JlabopatopHas
onvim uncmaniayuu | Hagvikamu nacmpoiku pabota (mexyuuii
npoepammnozo u annapamuozo | PyCharm ons paspabomxu KOHMPOIb)
obecnedenusi  UHOOPMAYUOHHBIX | NPOSPAMM, UCHOTb308AHUS
cucmenm. mexnonoauti SCipy, Numpy,
Pandas, Matplotlib oxs
pewenus 3a0a4 Hay4Hou
OeslmenbHOCU.




3. CTpyKTypAa U coAepKaHue TUCHUIIHMHBI

3.1. TpyaoeMKOCTb JUCHUNIMHBI

Ounas gopma o0yueHus1
O01mast TPY10eMKOCTh 23ET
YacoB 1o yueOHOMY IUIAHY 72
B TOM YHCJIE
ayMTOpPHbIE 3aHSITHS (KOHTaKTHasi paboTa): 66
— 3aHATHUS JIEKIHOHHOTO THIIA 32
— 3aHSTHS] CEMHHAPCKOT'O THIIA 0
— 3aHATHUS 1a0OPATOPHOTO THIA 32
— Texyntii KoHTposb (KCP) 1
caMoCTOsITeJIbHAsI padoTa 7
IIpoMeKyTOYHASI ATTECTAIMS: 3a4eT

3.2. Conep:xkanue TUCHHIIHHBI

B TOM YHCJIC

KonTakTHas padora (padora BO
B3aUMO/ICliCTBHH ¢ IPeNoaBaTesiem),
Yachl
U3 HUX

HaumMeHoBaHUe N KpaTKoe cofiep:kaHue Bcero
Pa3/eJIoB M TeM JMCHUTIHHBI (4acnI)

CEMHUHaApPCKOro

JIEKIIMOHHOT'O
THIIA

3anaTus
THIA
3ausaTusa
3ausaTusa
KOHTAKTHBIX
4acoB

Bcero

THOA
patoTa 00yUarmerocs, 4achbl

CaMocTosTeIbHAA

2| maGopaTopHoro

[EEN
[EEN
N
N
N

OcHoBbl mporpammupoBanus Ha Python B Python 24
Notebook. BBemeHne B mporpaMMupOBaHHE C
UCIIONIB30BAaHUEM  (OPMYJ, IIMKIOB,  CIHCKOB,
¢byukuuii, maccuBos (6ubmroreka NUMPY), cTpok,
crnoBapeil. Brenenue B kmaccer u OOII. Pa3zpabotka
MOy IbHBIX MPUIIOKEHHH B cpene PyCharm.

Pasznuunsie CIOCOOBI MIpeCTaBICHUS "u 24 11 11 22 2
BU3YaITU3AIIH HAyYIHBIX JTAaHHBIX c
ucnonn3oBanuem Matplotlib u NumPy. Teneparust
ciaydaiiHpix — ymcen.  Meroasl  Monte-Kapio.
CUMBOJIbHBIC  BBIYHCIICHHSI C HCIIOJIb30BAaHHEM

SymPy.

O0630p BO3MokHOcTedi NumPy, SciPy, Pandas. 23 10 10 20 3
[puMeHeHre MaNIMHHOTO OOYYeHHsS K HayYHBIM
3a/a9aM. Kiracrepusars, KiTaccu(pUKaIms,
perpecCHOHHBIIH AHAJIN3. HUcnone3oBanue
CTATUCTUYECKUX BO3MOKHOCTEH OMOIMOTEK IUIs
aHAJIN3a JaHHBIX.

Texyuwmii konTpois (KCP) 1 1

HpOMC)KyTO‘{HaH aTTeCTalnusa — 3a4€T

Hroro 72 32 32 65 7

[TpakTuyeckue 3aHsATHS (1abopaTopHble PabOTHI) OPraHU3yIOTCSA, B TOM uucClie B ¢opme
MPAKTUYECKON IOATOTOBKH, KOTOpas IMpeAycMaTpUBAaeT ydacTHe OOy4yarollUXCsi B BBITOJHEHUHU

OTJIETTLHBIX JIEMEHTOB Pa0OT, CBA3aHHBIX C OyAyIIel MPoPeCCHOHATBHON AESTEIHHOCTHIO.




[IpakTHyeckas MOATOTOBKA MPEAyCMAaTPUBAET: pEIICHHE MPUKIAJHOW 3aAaydl MO NpOoduIiIo

npo¢eCCHOHATLHOMN IEATEIFHOCTH M HAPABICHHOCTH 00pa30BaTeIbHOM MPOrPaMMBI.

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

IIOATOTOBKH OTBOAUTCSA 4 yaca.

HpaKTI/I‘{eCKaH IIOATOTOBKA HAITpaBJICHA HA (bOpMHpOBaHI/Ie " pa3BUTHUC!:

— MPaKTHYECKUX HABBIKOB B COOTBETCTBUH ¢ mpoduiem OI1:

— xomnerenuuu: OITK-5.

Texkymmii KOHTPOJb YCIEBAEMOCTH peanu3yeTcs B (opMe NpOBEpKH padOT Ha 3aHATHUAX

1abopaTopHOTO THTIA.

[TpomexyTouHas aTTecTalus MPOXoauT B popMe 3adera

4. Y4eOHO-MeTOqHYeCKOe 00ecreyeHne caMoOCTOSITeIbHOI padoThl

00y4Jarmuxcs

CamocrosTensHas pa60Ta CTYJACHTOB NOAPA3ACIIACTCA HA CICAYIOIINE KaTCTOpHUH .

— W3ydenue yueOHOI uTepaTypsl (CM. IepedeHb 00pa3oBaTEIbHBIX MATEPHAIIOB).

— Brimonnenne 1abopaTopHbIX pabOT Ha CIENYIONIME TEMbI: HACTPONKa Cpelbl pa3paboTKu U
npoekta B PyCharm u Anaconda mis 3amycka makeroB SCikit-learn, numpy, pandas, matplotlib,

pelleHre CUCTEM JIMHEWHBIX YPaBHEHUH, BU3yaIU3alis HAYUYHBIX JaHHBIX, alllpOKCUMAIHs (PYyHKIHH,

YHUCJICHHOC PCHICHHC I[I/I(I)(bepeHLII/IaJ'ILHHX ypaBHeHHfI, MNPUMCHCHUEC MAIIMHHOI'O O6y‘~ICHI/I${ JJIA

KHaCCI/IQ)I/IKaHI/II/I " perpeccuun (I)CHOTI/IHOB ManueHToOB ¢ CHHAPOMOM I[ayHa, CTaTUCTUYECKUM aHaJIN3

XaAPAKTCPUCTHUK KAJIBIHUCBbIX CO6BITPII>1, MOCTPOCHUC U aHAJIN3 MMAPCHKIIMTUYICCKUX Fpa(I)OB, YaCTOTHBIN

aHaJIn3 KaJbIIUCBbIX CO6BITPII>1, aBTOMaTuveCKasd pa3MCTKa MCIUNHUHCKUX HOaHHBIX, CHMYIIAIUA

XeMOTaKcHuca OaKTepu.

3aI[aHI/I$I AJid IPOBCACHUA TCEKYLIECTO KOHTPOJIAA U HpOMe)KYTOqHOﬁ arrecTaiun 1o HuTOoramM

OCBOCHH NUCHUIIIINHBI IIPUBCACHBI B II. 5.2.

5. ®oH/1 OLIEHOYHBIX CPEACTB IJIsl MPOMEKYTOUHOM ATTEeCTAIUM MO

JUCIHMILIMHE, BKITIOYAIOIIHI:

5.1. Onucanue WIKaJ OLeHMBAHUS Pe3yJIbTATOB 00y4eHHs MO JUCHHUILINHE

Yposenb Ilkana oueHnBaHus cGOPMHPOBAHHOCTH KOMIIETEHIU I
chopmMupoBaH HEY/I0BJIETBO 10BJIETBOPU
bopaip Iliaoxo y ¥ P XO0po1o 04eHb XOPOLIO OTJINYHO NPeBOCX0IHO
HOCTH pUTeJIBLHO TeJbHO
KOMIIeTeH U
MHIUKATOpPA
( P He 3aureno 3adreHo
JOCTHKEHHUSI
KOMIIeTeHIHii)
OTtcyrcTBHE YpoBeHb YpoBeHb
yre YpoBeHb MuHHUMaNbHO poset poBet YpoBeHb
3HAaHUU . . 3HAHUN B | 3HaHHUH B o
3HAaHHUU HHUXKEC JOITYCTUMBIN 3HAaHHUH B ypOBeHb
TEOPETUIECKO o0BeME, o0Beme, .
MHWHUMAJIb- YPOBEHBb 061>eme, 3HAaHHUH B
ro Marepuana. . COOTBETCTBYIOI | COOTBETCTBYIOL]
HBIX 3HaHHH. COOTBETCTBYIO | 0OBEME,
3HaHuA HeBo3moxHOC N eM IIporpaMMme | eM Iporpamme
TpeOOoBaHHH. Jonymeno oieM IIPEBBILIAIONIE
Th OLICHUTH MMOATOTOBKH. NMOATOTOBKH.
HWmenn mecto | MHOro IIporpaMme M IpOrpamMMmy
HIOJIHOTY Jomnyieno JonyieHo
o rpyoObIe HETpyOBIX MOJATrOTOBKH, MOATOTOBKH.
3HaHUH HECKOJIBKO HECKOJIBKO
OIIHMOKH. OIIHOOK. 6e3 olnooK.
BCIICACTBUE HErpyObIX HECYILECTBEHH

4




OTKa3a OIITHO0K BIX OIIMOOK
oOyyaroreroc
sI OT OTBETA
IIponemoHCTpH IIpomeMoHCT
IIponemoncTp PO p PO p
POBaHBI Bce | IIpomeMoHCTpH | MpOBaHBI BCE
OtcyTcTBHE HPOBaHbBI IponemoHcTp
OCHOBHEIE POBaHbI BCE | OCHOBHBIE
MUHHMAJIb- Ipu peuieHnn | OCHOBHBIE HUpPOBaHbI BCE
. YMEHHSI. OCHOBHBIE yMEHUS,
HBIX YMEHHH. | CTaHIAPTHBIX | YMCHHSI. OCHOBHEIE
Pemensl BCC | YMCHHUSL. pelieHsl  Bce
Heso3mox- 3ama4 He | Pemenst yMEHUS,
OCHOBHBIE Pemensl BCE | OCHOBHEIE
HOCTh MIPOJIEMOHCTD | THIIOBBIE pelieHsl  Bce
3aa4n C | OCHOBHEIE 3aa4n c
OLIEHHUTH HUPOBAHbBI 3aJa4u c OCHOBHEIE
Vmenus HerpyObIMU 3a/1a4H. OT/IENbHBIMH
—— HaIIIYNe OCHOBHEIE HEerpyObIMU 3aJa4m.
. OIIUOKAM. BeIrosiHeHB! Bce | HECyIIeCT-
yMeHuit YMEHHSI. OIIMOKAMH. BrInoaHeHb!
BruImomHeHs! Bee | 3a1aHus, B | BEHHBIM
BCJICICTBHC Mmenn mecto | BhImoiHEHBI BCE 3aJIaHus,
3aIaHHs, B | IOJIHOM HEIOYETaMH,
OTKa3a rpyobie BCE 3aaHusd, B TOJIHOM
MTOJTHOM o0BeMe, HO | BBLITOJHEHBI
oOyyJaromiero- | OUIMOKH. HO HEe B obreme  0e3
o0BeMme, HO | HEKOTOpble  C | BCe 3ajaHus B
cs OT OTBETA ITOJTHOM HEIOYETOB
HEKOTOpbIE ¢ | Hemoueramu. [TOJIHOM
o0beme.
HEJI0UeTaMU. oOBeMe.
OTtcyrcTBHE
[Ipu pemenun
BJIAJICHUS Nmeercs IIponemoHcT- IIponemoncTpu
CTaH/IapPTHBIX [IponemoncTp
MaTepHaoM. MHHUMAJIGHBI | PUPOBAHBI POBaHBI IMponemoHCTp
3a1a4 HE | . HUPOBaHbI
HeBosmoskHOC i Habop | Oa3oBbIC 0a30BbIC HPOBaH
MIPOJIEMOHCTD HAaBBIKK  [pU .
Tb  OLECHUTH HaBBIKOB JUIS | HABBIKU NpU | HaBBIKH pu TBOPYECKUIA
HUPOBAHbBI peuieHnn
HaBbiku HaJIN4YKe petieHus perieHnn peuieHun MOIXO K
E— 0azoBble HECTaH/apTH
HABBIKOB CTaHAAPTHBIX | CTAHAAPTHBIX CTaHIAPTHBIX PpEILICHHIO
HaBBIKH. BIX 3amau 0Oe3
BCJIEICTBUE 3a1a4 ¢ | 3amau ¢ | 3amau 0e3 HEeCTaHAApTH
Wmenn mecto OIIMOOK "
OTKa3a HEKOTOPBIMH HEKOTOPBIMU OImuO0K u BIX 3a/1a4.
00y4Jaroneroc rpyGhie HEIOYETaMH HEIoYETaMHu HEIOUETOB HEAOUCTOB.
OIITHOKH. ' ’
s OT OTBETA
IIkaja oueHKH NPHU MPOMEKYTOYHOM ATTeCTAIUN
Ouenka YpoBeHb NOATOTOBKH
Bce kommereHIMM (YacTH KOMIICTCHIWI), Ha (OPMUPOBAHHUE
IIpeBocx0HO KOTOPBIX HaIlpaBj€Ha MUCIUILINHA, C(I)OpMI/IpOBaHI)I Ha YpOBHE HE
HUIKE «IIPEBOCXOJAHO»
Bce kommereHIMM (Y4acTH KOMIICTEHIMI), Ha (QOpPMHUpPOBAHHE
OTJ'H/I‘IHO KOTOPBIX HaIllpaBJICHA AWCLUIIIINHA, CCI)OpMHpOBaHLI Ha YPOBHC HC
HIDKE «OTJIMYHO», IPU DOTOM XOTS Obl OIHAa KOMIIETEHIIUS
c(hopMUpOBaHa Ha YPOBHE «OTIHYHO
Bce KOMIICTCHIINM N (qaCTI/I KOMHeTeHHHﬁ), Ha q)OpMI/IpOBaHI/IC
KOTOPBIX HaIIpaBJICHA AUCHUILJIIMHA, CHOOPMUPOBAHBI Ha OBHC HC
3auTeHo OueHp XOpoIIo p p > chopmup yp
HIDKE «O4YE€Hb XOPOIIO», IIPU ITOM XOTSI Obl OJHA KOMIIETEHIUS
c(hopMUpOBaHa Ha YPOBHE «OYCHB XOPOIIOY
Bce KOMIICTCHIIN N (qaCTI/I KOMHeTeHHHﬁ), Ha q)OpMI/IpOBaHI/IC
XoDoLLo KOTOPBIX HampaBleHa JHUCIUILUINHA, COPMUPOBAHBI Ha YPOBHE HE
P HIDKE «XOpOLIO», IIPpU ITOM XOTH Obl OJHA KOMIIETEHIUS
c(hopMHpOBaHa Ha YPOBHE «XOPOIIIO»
Bce KOMIICTCHIINM N (qaCTI/I KOMHeTeHHHﬁ), Ha (I)OpMI/IPOBaHI/Ie
KOTOPBIX HaIlpaBJIcHA IMCIMILIMHA, CHPOPMUPOBAHBI HA OBHE HE
y)lOBJ'IeTBOpI/ITGJ'ILHO p p i (1) p P M
HIKE «yIOBJIETBOPUTEIHHOY, IPH ATOM XOTA ObI OJTHA KOMITETEHIIHS
Cq)OpMHpOBaHa Ha YPOBHC «yAOBJICTBOPUTCIBHO»
XOTSI 6BI OJHa KOMIIETCHIIUA C(l)OpMI/IpOBaHa Ha YPOBHE
H HeynioBneTBOpUTENbHO | «HEYJIOBIETBOPUTENBHO», HHU  OJHA U3  KOMIETEHIMU  He
€ 3a4TCHO
c(hopMUpOBaHa Ha YPOBHE ILIOXO)
TLioxo XoTs Obl 0/1Ha KOMIIETESHITUS CPOPMHUPOBAHA HA YPOBHE «ILJIOX0»

KpnTepm”d OLCHUBAHUSA OTBETOB HA TUNIOBbBIC KOHTPOJbHbIC BOIIPOCHI K 3a4€Ty

Pe3ynbTaThl OTBETA

OreHka




CTyneHT pdal pa3BEepHYThI OTBET Ha BCe 3a4TEHO
BOIIPOCHL.

CTy,I[eHT OTBECTUJI TOJIBKO Ha 4YaCTh BOIIPOCOB HUJIA HEC 3a4TCHO

JaJl HepaSBepHYTbIﬁ OTBCT Ha BCC BOIIPOCHI.

Kpurepuii oueHuBaHMsI BbINOJHEHUSA Ja00pPaTOPHBIX padoT

PesynbTarhl paboTh Ouenka

Bce mabGoparopubie paboThI BBIIIOJIHEHBl B 3a4YTEHO
MmoJiHOM 00beMe W B cpok. OmnucaHue Bcex
ATANoOB BBINIOJIHEHUSI pabOTHI, KOA U PE3yIbTATHI

MMpEACTABJICHBI IPCTIOAABATCIIIO.

BeimonHeHsl He Bce gabopaTopHbIe pabOThI HITU HE 3aUTCHO
BBITIOJIHEHBI HE B MTOJIHOM 00OBeMe (MpeICTaBIECHO
HE€ IIOJIHOC OIIMCAaHUEC DJOTallOB BBIIIOJIHCHUS
paboThl, KO paboTaeT HEKOPPEKTHO, PE3yJIbTaThI

HE IPECTABJIEHBI IPENOJAaBATEIIO).

5.2. TunoBble KOHTPOJIbHBIE 3aJaHNs HMJIM MHbIe MaTepHaJIbl, He0OX0ANMBbIe VI OLlEeHKH
pe3yJibTaToB 00y4eHHsI

5.2.1. KoHTpoOJIbHBIE BONIPOCHI K 3a4eTy

Bomnpoc Kon komnerenimu
1. Cnoco6bl npencTaBieHUs U BU3yalu3allui HAyYHBIX JaHHbBIX OIIK-5

2. MHcnonwp3oBaHne OOBEKTOB array W matrix. PemeHune 3amad MaTpUYHOM OIIK-5
anreOpsbl.

3. IIpumepsl HCTIOJIB30BAaHUS CITUCKOB, CIOBapeH, CTPOK OIIK-5

4. OcHoBHble omneparopbl Python, wucnonszoBanue ¢ynkuuit B Python, OIIK-5

peKypcusi, nepesadya U Bo3BpaT (YHKIUN B KayecTBE MapaMeTpoB, 00paboTka
110CJIe/I0BATENbHOCTEH U UTEPATOPBI, T€HEPATOPbI

5. Bosmoxnoctu 6ubnmoreku igraph s ananusa rpados. [Tpumepst 3aiau OIIK-5
6. Metozas! noBbieHUs 3()(HEKTUBHOCTH pabOTHI MpOrpamm, pazpabOoTaHHBIX OIIK-5
Ha Python

7. CnocoObl OpraHu3aIiy mapauielibHbIX BhIYUCICHUH B Python OIIK-5
8. AnropuT™mbl MamMHHOTO 00y4eHus Onbmmoreku SCIPy. [Ipumeps! 3agau OIIK-5
9. Mertoap! anmpokcuMariuu GyHKIu B Oudnuoreke SCiPy OIIK-5
10. Pa30op peryssipHbIME BhIpaKeHUSIME TekcTa B Python OIIK-5
11. OGpaboTka n300pakeHuit ¢ MOMOIIBI0 SCIPY OIIK-5
12. AnropuTMBI KPOCCBATHIAIIH OIIK-5




5.2.2. TunoBble 3agaHuA AJs Ja00PATOPHBIX PadoT A OUeHKH CHOPMUPOBAHHOCTH

rkomnerenuuu OIIK-5

10.
11.

12.

[Ipumenenue metona HeroTOHA AJ1s1 pellieHUs] ypaBHEHUIA.

Annpokcumanys JaHHbIX CyMMOMN TPEX SKCIIOHEHT.

Haiitu mapameTpsl Moz€Ny CBETUMOCTH CBEPXHOBOM 3Be3lbl THNA | HEIMHEHHBIM METOJIOM
HaWMEHBIIINX KBaIPATOB.

[TomobpaTh MOEINb, AIPOKCUMUPYIOINIYIO TaHHBIC COJTHEYHOW aKTUBHOCTH.

VYknaaka 0e3 mepeceueHud n KOHTPYIHTHBIX KPYroB B €IUHUYHBIA KPYr ¢ MaKCHMAJbHBIM
paguycom.

Boruncnuts cymmy nepBbix N wieHoB psia Teitnopa ans 3agaHHON QyHKIUY.

Hcnonb3yss mpaBuiio MNPsSMOYTOJIBHUKOB, Tpaneuuid M CHMIICOHAa ¢ MOMOIIBIO BBIYHCICHUS
3HAYEHUS MHTErpajia HaTu nmpudmmkenue uyncia [u.

[TocTpoeHre NOJTMHOMHAIBHON MHTEPITOISALUHA HCKYCCTBEHHO CTEHEPUPOBAHHBIX JAHHBIX.
[IpoBecTn cepuio IKCIEPUMEHTOB, Tectupyromyo ¢ynkuuu linalg.solve u linalg.cond na
MaTpUIaX CIEUUATIBHOTO BU/IA.

CpaBuauts anroputm LlTpaccena u 0OBIYHBIN AITOPUTM YMHOKEHHS MATPHIL.
OKCHEepUMEHTAIbHO HAaWTH BCE KAYECTBEHHO pa3nyHble (ha30BbIE€ TPACKTOPHH B MOJEIH
BonwTeppa-JloTke mpocToil 3KOCUCTEMBI.

Cmopenupyite nonét xamusi Pobun ['yma, Opocatoiero ero yepes OOMHHIY KPEHOCTHOM

CTCHBI B OTKPBLITOC OKHO, CTOALICTO 3a HEeH 3aMKa.

6. YueOHO-MeTOAMUEeCKOe U HH(OPMAIITHOHHOE O0ecTiedeHne JUCIUITUHbI

a) OCHOBHaAs JINTCpATYypa:

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

e Jlyrn M. IlporpammupoBanue Ha Python. — 2-e m3g. — CI16: CumBon-mumoc, 2002. —
1136 c. (2000 3x3.) — 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

¢ Robert Johansson, Numerical Python: Scientific Computing and Data Science Applications
with Numpy, SciPy and Matplotlib. Apress L. P. (2018)

. MatepuajibHO-TeXHUYECKOEe o0ecnevYeHne U CIUTIIUHbI

\‘



[ToMerieHust MpencTaBIsAIOT co00i ydeOHbIE ayIUTOPUH JJIs MPOBEACHUS YUEOHBIX 3aHITHUH,
NPEIYCMOTPEHHBIX  MPOrpaMMoOiM  (JEKIIMOHHOTO M JIabOpaTOpHOrOo  THIA), OCHAIICHHBIC

000pYyZI0BaHUEM U TEXHUYECKUMH CPEJICTBAMH OOyUCHHS.

[ToMemmienuss A8 CaMOCTOATENIBHOM pabOThl O0yYaroUMXcs OCHAIIEHbl KOMIIBIOTEPHOM
TEXHUKOM C BO3MOXXHOCTBIO MOAKIIOYEHHs K cetu "MHTepHer" u oOecrieyeHbl OCTYIIOM B

AJIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO CPENY.

[Iporpamma coctaBineHa B coorBercTBuM ¢ TpeboBanmsimu OC HHI'Y wnampaBieHuss moaroToBKu
09.03.03 Ilpuknannas nHGOpMaTHKA.
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