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1. MecTo ¥ nesu JucuMILIMHBI B cTpYKType OOII

MecTto nucuumimHebl B cTpykrype OOII

Hannas mucuummnza (Bb1.0.07) uuTaeTcs B TpeThbeM ceMeCTpe MarucTpaTypbl, OTHOCHTCS K
o0s3aTenpHON YacTH. JuciuminHa onupaercss Ha 0a30BbIe 3HAHUS CTYACHTOB IO SI3bIKAM U METOJaM
IIPOrpaMMUPOBAHUs, AJITOPUTMAM U CTPYKTypaMm JaHHbIX, TEOPUH BEPOSITHOCTEH, MaTeMaTHYeCKOH

CTaTUCTHUKE.

Ile.m: OCBOCHHA TUCHHUIIIMHBI

Lens

nporpammupoBanus Python u ero mpunokeHuil B Hay4dHbBIX 33jadax B 00beMe, JOCTaTOYHOM JIsi

JAHHOW  JUCUUIUIMHBI COCTOMT B HW3YYEHHH IIPOJBHHYTOIO YPOBHS  SI3bIKa
YCIIENIHOTO Hayaja padoT B 00JacTW HAy4YHOTO MporpaMMupoBaHus. M3maraemblii Habop 3HaHHMN H
YMEHHH COCTaBJISIET TEOPETUIECKYIO OCHOBY Ul METOJOB Pa3pabOTKU pelleHUH 3a/1a4, BOSHUKAIOIIUX

B XOJIc HAYYHBIX HUCCIEAOBAaHUN M UX IPOrPAMMHON peanu3auuu. M3ydeHue xypca moaaep:xuBacTcs

71a60PaTOPHBIM MPAKTUKYMOM.

2. HJIaHpreMLIe pe3yabTaTbl OﬁyquI/Iﬁ o AMCIOMIIJINHE, COOTHECCHHBIC C

IUVIAHMPYEMbIMH Pe3yJIbTATAMH OCBOCHHA 00pa30BaTeIbHOM MPOTrPAMMBbI

(KOMHCTCHHI/IHMI/I U HHAHKATOPAMH JOCTHKCHHUSA KOMHCTCHHHﬁ)

I[nanupyemblie pe3yJibTAThl 00y4eHHS 10 JUCHMILINHE
(MoayJI10), B COOTBETCTBUH € HHAMKATOPOM JOCTHIKEHHS
dopmupyembie KOMIIETeHIINH
KOMIIETEeHIINH HNuaukartop Pe3yabTaThbl 00yueHust Haumenoane
(xon, conepkanue JTOCTHKEHHSA 10 TUCIUILINHE OUCHORHOTO
KOMITETCHIIUH ) KOMIETEeHIINU cpeactea
(xom, conepxanwe
WHAMKATOPA)
OIlK-1 OIlK-1.1. 3name 3HATH CobecenoBanue
Cnocobnocmo Memoobl peuiers Memoouxy pazpabomxu npoepamm Ha (or3amen)
pewams aKmyanvbHwix 3a0a4 sazwike Python, ananuza ux
aKmyanbHvle (ynoamenmanvhot u | aghpexmusHocmu u nOOX00vl K ee
3a0ayu NPUKIAOHOU nosblueHUI0 OJis peuieHUs 3a0ay HayYHOU
@yHOamenmanvHoU | Mamemamuxu OdesmenbHOCMU.
U NPUKIAOHOU OIlK-1.2. Ymems YMETB JlaboparopHast
Mamemamuxu npumensmv Memoovl | Ilpumensamo Ha npakmuxe mexHoI02uu pabora
pewenus akmyanwuwix | SCipy, Numpy, Pandas, Matplotlib ozs (mexywuit
3a0ay Pazpabomku npoepamm Oisi peuteHust 3a0a4 | KOHmMpoJb)
(yHOAMEHMANbHOU U | HAYYHOU OestmeNbHOCHU.
NPUKIAOHOU
MAMmeMamuxy
OIIK-1.3. Braoemo BJIAZIETH JlaGopaTtopHas
HABLIKAMU peutenusl Hasvixamu nacmpotixu PyCharm ons pabora
aKmyanbHwix 3a0ay Paspabomku nPOSPAMM, UCHOTb308AHUSL (mexywuii
¢ynoamenmanvroii u | mexnonoeuti Scipy, Numpy, Pandas, KOHMPOJIb)
NPUKIAOHOU Matplotlib ors pewenus 3aoau nayunou
MaAmemMamuxu 0esimenbHOCIL.
OIIK-3 OIIK-3.1. 3names 3HATh CobecenoBanue
Cnocobnocmo cnocobwl paspabomxu | Memoouxy pazpabomku npocpamm Ha (oxzamen)
paspabamuvieams u ananuza sazwike Python, ananuza ux
mamemamuyecxkue | MamemamuyecKux aghgpexmusrnocmu u n00xo0wi K ee
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Mmooenu u | mooenet npu NOBbLIUEHUIO OJIsL PeUleHUsl 340aY
npo8ooUms ux | pewenuu 3a0a4 8 nPOU3800CMBEHHO-MEXHON02UYECKOU
aumanus npu | obnacmu 0esamenbHOCHU.
pewenuy  3a0ai 8 | npogeccuoHaIbHoOU
obracmu dessmenbHOCIU
npogheccuonanvroui | OIIK-3.2. Ymems YMEThH JlaboparopHas
oesmenbHOCmu cmpoums u Ipumenamy Ha npaxmuxe mexHor02uu pabora
AHATUZUPOBAMb Scipy, Numpy, Pandas, Matplotlib ozs (mexywuil
Mamemamudeckue paspabomku npocpamm OJisk peulerus 3a0ay | KOHMpOob)
MoOenu npu peulenul | nPouU3800CHMEEHHO-MEXHOL02UYECKOU
3a0au 8 oboaacmu 0esamenbHOCHU.
npogheccuonanbHol
dessmenbHOCIU
OIIK-3.3. Braoems BJIAJIEThH JlaGopartopHast
HasblKamu Hasvikamu nacmpoiiku PyCharm ons paborta
nocmpoenus u paspabomku npoepamm na sizvike Python, (mexywuit
ananusa ucnonv3zoeanusi mexnonoautl SCipy, Numpy, | kommponn)
MAMeMAMU4ecKux Pandas, Matplotlib o1s pewenus 3aoau
Mooeneti npu npoU3800CMEEHHO-MEXHOIOSUHECKOl
peutenuuy 3a0ay 8 OdesamenbHOCmU.
obaacmu
npogheccuonanvbHoll
OdesimenbHOCIU
1IK-1 1IK-1.1. 3uamo 3HATH CobecenoBanne
Crnocobrocme Memoovl pazpabomku | Memoowt pazpabomxu xonyenmyanvivix u | (3x3ameH)
paspabamvieams u | U AHAIU3A meopemuyeckux mooenetl npu papabomre
AHATUZUPOBAMb KOHYEeNnmyaibHbLX U npoepamm Ha szvike Python
KOHYeNnmyaipHvle U | meopemuyeckux
meopemuyeckue MoOenell peulaemvix
MoOdenu pewiaemslx | npobaem u 3a0ay 8
npobaem u 3a0a4 6 | obracmu
obracmu npogeccuoHanbHol
npogeccuonanbHol | desmenbHocmu
oesmenvHoCmu 1IK-1.2. Ymems YMETD JlaGopartopHast
npumensmv Memoowvl | Paspabamuvieamv xonyenmyanvhule u pabora
paspabomku u meopemuyeckue mooenu npu paspabomre | (mexywuii
ananusa npoepamm Ha szvike Python KOHMPOJIb)
KOHYEeNnmyaibHbIX U
meopemuyeckux
Mooenell peulaemvix
npobrem u 3a0a4 8
obaacmu
npogeccuonanbHoll
desimenbHOCIU
1IK-1.3. Braoemo BJIAJIETH JlaboparopHas
HABbIKAMU Hagvixamu ananuza KonyenmyanivHoix u pabora
NPUMEHEeHUs Memo008 | meopemudeckux mooenei npu paspabomxe | (mexyuuil
paspabomku u npoepamm Ha szvike Python KOHMPOJIb)

ananusa
KOHYeNnmyaibHblX U
meopemuyeckux
Mooernell peuiaembix
npobnem u 3a0ay 8
obnacmu
npogheccuonanbHol
desimenvHocmu




3. CTpyKTypAa U coAepKaHue TUCHUIIHMHBI

3.1. TpynoeMKOCTb TUCHUNIMHBI

Ounas gopma o0yueHus1
O01mast TPY10eMKOCTh 6 3ET
YacoB 1o yueOHOMY IUIAHY 216
B TOM 4YHCJIe
ayMTOpPHbIE 3aHSITHS (KOHTaKTHasi paboTa): 66
— 3aHATHUS JIEKIHOHHOTO THIIA 32
— 3aHSTHS] CEMHHAPCKOT'O THIIA 0
— 3aHATHUS 1a0OPATOPHOTO THIA 32
— tekymuii kKoHTpob (KCP) 2
caMoCTOsITeJIbHAsI padoTa 114
IIpoMexyToUYHAasi aTTECTALIMSA: IK3aMeH 36




3.2. Conep:xanue TUCUUMITHBI

HaunmeHoBaHue U KpPaTKoe¢ CoAepKaHuEe
pa3aesioB 1 TEM JUCHUIITHHBI

Bcero
(4acel)

B TOM YHCJIC

KonTakTHas padora (padora BO
B3aMMO/IeliCTBHUH C NpernofaBareyiem),
4acsel
13 HUX

3angaTus

THIIA

3ausaTus

CEMHUHAPCKOro

THIIA

3ausaTus

THIIA

Bcero

KOHTAKTHBIX

qyacoB

CaMocTosiTeIbHAS

OcHoBbl TIporpammupoBanust Ha Python B Python
Notebook. Bsemenwme B mporpaMMHpOBAaHHE C
UCIOJIB30BAaHHEM  (OpMyJ, IIMKIOB, CIHCKOB,
¢byukuuit, maccuBoB (6udbmroreka NUMPY), cTpokK,
cioBapeil. Beenenune B kiaccsl 1 OOIL. PazpaboTka
MOJIYJIbHBIX MpUIIOkKeHui B cpene PyCharm.

27

o| JEeKIMOHHOTO

o| JadopaTopHOro

[N
N

Ol padoTa 00y4YaroIerocsi, 4achbl

[N

Paznmnansle CIIOCOOBI MIPEACTAaBICHUS u
BU3yaIn3aIun HaY4HBIX JIAHHBIX c
ucnonn3oBanuemM Matplotlib u NumPy. Teneparus
ciaydaiiHpix — yucen.  Meroasl  Monte-Kapio.
CuUMBOJIbHBIE  BBIYUCICHUS C  HCIOJIB30BAHUEM

SymPy.

27

12

15

O0630p BO3moxkHOcTeii NumPy, SciPy, Pandas.
[IpuMeHeHHe MAIIMHHOTO OOYYeHHsI K HaydHBIM
3a7a4aM. Knacrepusanus, kiaccudukanms,
perpeccuOHHBbIH aHajIu3. Hcnons3oBanue
CTAaTUCTUYECKUX BO3MOXKHOCTEH OMOIMOTEK A
aHajau3a JaHHBIX.

27

12

15

O6paboTka nzobpaxenuii (SCiPy). Anamu3s rpados
(obubnmorexa igraph). Mcmosip3oBaHne MaTPUYHBIX
BergucneHnid. [IpeobpazoBanne dypre.

27

12

15

Pa3paboTka mapaysieNbHbIX TpUIIOKEHUH. 3amadu
ontuMu3anui ¥ AudHepeHInaIbHOTO0 UCUUCIICHHS.
Amnnpokcumarus  pyskmuit.  Kpoccammparus.
Anamu3 3¢ QGEeKTHBHOCTH pa3padOTaHHOTO KOJa.
ANTOpPUTMBI M CTPYKTYpHl JNaHHBIX. PerymspHbie
BBIPAKECHUSL.

34

16

18

Texymmii koHTpOH (KCP)

2

IIpoMexxyTodHas aTTecTanus — IK3aMeH

36

Hroro

180

32

32

66

78

[TpakTueckue 3aHsATHS (Ja00paTopHble pabOThI) OPraHU3yIOTCS, B TOM uuciae B ¢dopMme

Hp&KTH‘IGCKOfI MNOATOTOBKH, KOTOpasA MNpCAyCMATpHUBACT YUACTHUC 06y11a}01111/1xc;1 B BBIIIOJIHECHNH

OTACIBHBIX 5JICMCHTOB pa60T, CBs3aHHBIX C 6yﬂym6171 HpO(l)eCCHOHaHLHOﬁ ACATCIIBHOCTBIO.

[IpakTHyeckasi MOATOTOBKA MpeNlyCMAaTPUBAET: pEHIeHHE MPUKIATHOW 3aJaud 1Mo MpOQHIIIO

npodeccnoHanbHOM IEeATEIbHOCTH U HAallPaBJIIEHHOCTH 00pa30BaTeNIbHOM MPOrpaMMBl.

Ha mnpoBenenue mnpakTtudyeckux 3aHiATHH (7a0opaTopHbIX paboT) B (opme NpaKkTUYECKOM

IIOATOTOBKY OTBOAUTCH 4 yaca.

HpaKTI/ILIeCKaSI MMOATOTOBKA HAITpaBJICHA HAa (I)OpMI/IpOBaHI/Ie " pa3BUTHUC!

— MPaKTUYECKUX HAaBBIKOB B COOTBETCTBHUHU C Mpoduiiem OIl: mocTpoeHne MmareMaTnyeckux Mojenei,
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— xomaerennumii: OIIK1.

Texkymmii KOHTPOJIb YCIEBAEMOCTH peanu3yercsi B (opMe NpPOBEpKH padOT Ha 3aHATHUAX

1abopaToOpHOTO THTIA.

[TpomMexxyTodHast aTTeCTAUS IPOXOIUT B hopMe IK3aMEeHa.

4, YueOHO-MeTOaMUYECKOEe oOecliedeHne caMoCTOSITeJIbHOI padoThl

00y4aroImuxcs

CamMocTrosTenbHas pa60Ta CTYACHTOB IIOAPAa3aAC/ISICTCA Ha CICAYIOINUEC KaTCTOpUM.

— W3yuenue yuebHOI uTepaTypsl (CM. IepedeHb 00pa3oBaTeIbHBIX MATEPHAIIOB).

— BeimonHeHne 1ab0paTopHBIX padOT HA CISAYIONINE TEMbBI: HACTPOWKa Cpeibl pa3pabOTKu U
npoekta B PyCharm u Anaconda mis 3amycka makeroB SCikit-learn, numpy, pandas, matplotlib,

PCUICHUC CUCTEM JIMHEWHBIX ypaBHeHHﬁ, BU3YyaJIN3allUsl HAYYHBIX JAHHBIX, alllIpOKCUMAIUA (bYHKHHﬁ,

YHUCJICHHOC PCIHICHUC ,Z[H(i)q)epeHLII/IaHBHLIX ypaBHCHI/Iﬁ, peICHUC 3aJa4 OIITHMH3AlUU, IIPUMCHCHUC

MalllIMHHOI'O O6y‘~ICHI/IH JJIA KJ'IaCCI/I(i)I/IKaI_II/II/I " perpeccuun (1)CHOTI/IHOB MMagueHTOB ¢ CHHAPOMOM [[ayHa,

CTATUCTHYECKUN

aHaJInu3

XapaKTEPUCTUK

KaJIbIIUECBBIX

COOBITHIA,

IIOCTPOCHHE

u

aHaJIn3

MapCHKINTUYCCKUX Fpa(bOB, YaCTOTHBIA aHalIN3 KaJIbIIUEBBIX CO6I>ITPII>1, ABTOMATUYCCKas pasMCTKa

MCIUIHMHCKUX OAHHBIX, CUMYJISAIWUA XEMOTAaKCHUCa 6aKT€prI.

3a,I[aHI/I$I AJIL IPOBCACHUSA TCEKYLIECTO KOHTPOJIA U HpOMe)KYTOqHOﬁ arTeCraguu I10 HUTOIraM

OCBOCHHA AVCHUILIMHBI IPUBCACHBI B II. 5.2.

5. (I)OHII OLCHOYHbBIX CPEACTB 1JIA HpOMe)l(yTO‘IHOﬁ arrecramuu 110

AUCIHUIIJINHE, BKJ'IIO‘{aIOH_II/II\//II

5.1. Onucanue WKaJ OeHMBAHUSA Pe3yJIbTATOB 00y4eHHs N0 JUCHUILINHE

YposeHb IIkaja oneHnBaHus cOPMHPOBAHHOCTH KOMIIeTeHIUI
Copriposan ILitoxo HEYAOBIETBO | yAOBICTBOPH X0po1Io 04eHb X0POLIO OTVINYHO NPeBOCX0HO
HOCTH PUTETBHO TeJbHO
KOMIIeTeH LU
(unukatopa He 3aureno 3auTeHo
JOCTHKEHHUSI
KOMIeTeHIHii)
OrtcyTcTBHE
3HAHUH YpoBeHb VYpoBeHb
TEOPETUYECKO | YpPOBEHb MuHuManeHO | 3HaHUM B | 3HaHUM B | YpoBeHb
ro MaTepuana. | 3HaHUH HUXKe | JOMyCTUMBIN obOneme, o0beme, 3HaHUHU B | YpoBeHb
HeBo3moxxHOC | MUHHMAb- YPOBEHB COOTBETCTBYIOII | COOTBETCTBYION] | 00BEMe, 3HaHUI B
3 Tb  OLEHUTH | HBIX 3HaHHH. €M TporpaMme | eM IIporpamMMe | COOTBETCTBYIO | oObeme,
SHAHHA HOJHOTY TpeOOBaHM. JonymeHo MOJATOTOBKH. MOJTOTOBKH. eM IIpEBBILIAONIE
3HaHUH Hmenn mecto | MHOrO JomymeHo JonymeHo porpaMme M IporpamMmy
BCJIC/ICTBHE rpyobie HerpyObIX HECKOJIBKO HECKOJIBKO HOATOTOBKH, HOATOTOBKH.
OTKa3a OIIUOKH. OIIHOOK. HETpyOBIX HECYIIIECTBEHH 0e3 omuooK.
o0ydJaromieroc OIINO0K BIX OLIKOOK
s OT OTBETA
OtcyTcTBHE IIpu pemenun | IIpomemoncrp | Ilpomemonctpu | IIpogemonctpu | Ilpomemoncrp | IlpomemoHncTp
MHUHUMAJIb- CTaHJAPTHBIX | MPOBaHBI pOBaHbI BCE | POBaHBI BCE | MPOBaHbl BCE | MPOBaHBI BCE
HBIX yMEHMH. | 3amau HE | OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE
v HeBo3mox- IOPOJEMOHCTD | YMEHHS. YMEHUSL. YMEHUSL. yMeHUS, yMeHUS,
e HOCTh MPOBAHbI PermieHsl Pemiensl Bce | Pemensl BCE | PELIEHBl BCE | pElIEHBl BCE
OLICHUTH OCHOBHEIE THUITOBEIE OCHOBHEIE OCHOBHEIE OCHOBHEIE OCHOBHEBIE
HaJIMIne YMEHUS. 3am1a4n ¢ | 3amaum ¢ | 3amaym. 3amaqn ¢ | 3amaum.
yMeHuit Vmemn mecto | HerpyOBIMH HEerpyObIMI BrImoHeHBI Bce | OTASNBHBIMEI Bemonnenst
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BCIIEJICTBHE rpyosie OLITHOKAMH. OLTMOKAMH. 3a7aHu, B | HecyIIecT- BCE 3a/laHM,
OTKasa OIITHOKH. BreimonHeHbI BeinonHeHs! Bce IIOJIHOM BCHHBIM B IMOJITHOM
oOyuaromiero- BCE 3aJaHusd, | 3a7aHus, B | oOneme, HO | HeJouYeTaMu, obbeme  6e3
Cs OT OTBETA HO HC B IIOJTHOM HEKOTOPBIC C BBINTIOJIHCHBI HEOOYCTOB
IIOJTHOM O6’beMe, HO HCI0UCTaMHU. BCC 3aJlaHHUs B
o0beme. HEKOTOPLIC C IIOJTHOM
HeJJ0UeTaMH. o0Obeme.
OTtcytcTBHE
[Ipu pemenun
BIIaJICHUS Hmeercsa IIponemoncr- IIponemoncTpu
Mate CTaHAapTHBIX HpOI[eMOHCTp
pUaJIOM. MUHUMAJIbHBl | PUPOBaHbI poBaHbl [IponemoncTp
3aga4 HC “ HUPOBaHbI
Heso3morxxHoc i Habop | Oa3oBbIe 0a3oBbIC HpOBaH
- o MIPOAEMOHCTP HaBBbIKH pu o
NCHUTH HUPOBAHEI HaBBIKOB  JJIA HaBBIKH pu HaBbIKHN npu elICHUY TBOPYECCKHU
Hagpiku HaJIM4ue P peuICHusd peuieHnu peHICHNH p noaxo K
I 0a30BbIe HEeCTaHIapTH
HAaBLIKOB CTaHAapTHBIX CTaHAapTHBIX CTaHAapTHBIX PECHICHUTIO
HaBbIKH. BIX 3a7au Oe3
BCJICACTBHC 3aJga4d C 3aga4 C 3ajga4d 0e3 HECTaHAapTH
Hmenun mecto ounboK u
OTKa3a FOVGEIE HEKOTOPLIMHU HEKOTOPBIMH OIIMOOK n HEJIOUETOB bIX 3a1a4.
oOyyaroreroc OFI;iII/I6KI/I HeJIo4YeTaMH. HeIo4YeTaMHu HEIOYETOB. :
s OT OTBETa )
IIka/ja oueHKU NpH MPOMEKYTOYHOM aTTECTALMHU
Ounenka YpoBeHb IOATOTOBKH
Bce kommereHnnMM (YacTH KOMIIETEHIHWH), Ha (OpPMHpPOBaHHE
TIpeBOCXOIHO KOTOPBIX HampaBleHa AHUCIUIUIMHA, COPMHUPOBAaHBI HA YPOBHE HE
HUXKE «IIPEBOCXOJIHO»
Bce xowmmereHmmuM (YacTH KOMIIETEHIMI), Ha (QOpPMHUpPOBaAHHE
OO0 KOTOPBIX HampaBieHa JHUCIUILUIMHA, COPMUPOBAHBI Ha YPOBHE HE
HIUKE «OTJIMYHO», MPH OSTOM XOTA OBl OJHAa KOMIICTCHIIHS
cthopMrpoBaHa Ha YPOBHE «OTIHIHOY
Bce xommereHmmu (YacTH KOMIIETEHIMI), Ha (QOpPMHpPOBaHHE
KOTOPBIX HampaBieHa JHUCIUILIMHA, COPMUPOBAHBI Ha YPOBHE HE
3a4TeHo OueHp X0poo
HIDKE «OYEHb XOPOIIO», MPH ATOM XOTA OBl OJHA KOMITETEHIIHS
chopMrpoBaHa Ha YPOBHE «OYEHH XOPOIIO»
Bce kommereHnuMM (YacTH KOMIIETEHIHWH), Ha (OpMHpOBaHUE
XoDOLLIo KOTOPBIX HampaBjeHa JHUCIUIUIMHA, COPMUPOBAHBI Ha YPOBHE HE
p HIDKE «XOPOIIO», TMPH 3TOM XOTA OBl OJHAa KOMITCTEHIIHS
cthopMupoBaHa Ha YPOBHE «XOPOIIIO»
Bce kommereHnuMu (YacTH KOMIIETEHIWH), Ha (OpPMHpPOBaHHE
Y OBJICTBOPHTEIIBHO KOTOPBIX HalpaBjeHa JMCIUIUIMHA, CHOPMUPOBAaHLI HA YPOBHE HE
p HIKE «YJIOBJIETBOPHUTEIHHOY, IPU STOM XOTS ObI OJTHA KOMITETEHIIHS
chopMHpOBaHa HA YPOBHE «YyJIOBIETBOPUTEIHHO
Xorss ©Obl ogHa KoMIeTeHIMs copmupoBaHa Ha  YPOBHE
q HeynoBneTBOpUTENBbHO | «HEYNOBIETBOPUTEIBHO», HM  OAHA W3  KOMIIETEHUUHA  HE
YTEH
€ 3a9TCHO chopMHpoBaHa Ha YPOBHE ILTIOXO»
ITnoxo Xots ObI 0/1HA KOMIIETEHIHS C(HOPMHUPOBAHA HA YPOBHE «ILIIOXO0»

5.2. TunoBsie KOHTPOJIbHBIC 3a/IaHUs WJIN UHBIE€ MaTE€pHUaAJIbI, H606X0)11/IMI)IC AJIA OHCHKH

pe3yabTaToB 00y4YeHust

5.2.1. KoHTpOJIbHBIE BONPOCHI

Bomnpoc Kona xommeTeHIINHN
1. Cnoco6bl npeacTaBieHUs U BU3yalU3allii HAyYHBIX JaHHBIX OIIK-1

2. MHcnonw3oBaHme OOBEKTOB array W matrix. PemeHuwe 3amad MaTpUYHOM OIlK-1
anreOpsl.

3. [Ipumepsl HCTIONBE30BaHUSI CITUCKOB, CIIOBApEH, CTPOK OIlK-1




4. OcHoBHble omnepatopsl Python, wucmons3oBanme ¢ynkiui B Python, OIIK-1
peKkypcus, mepeiada U Bo3BpaT (DYHKIMH B KadecTBE MapamMeTpoB, 00paboTka
M0CJICIOBATEIBHOCTEH U HTEPATOPBI, TEHEPATOPHI

5. Bosmoxxnoctu Oubmmoreku igraph mist ananusa rpados. [Ipumeps! 3a1a4 OIIK-3
6. Meroapl noBeimeHus 3GPEKTUBHOCTH pabOTHI MporpamM, pa3paboTaHHBIX OIIK-3
Ha Python

7. Cnoco0Obl OpraHu3aliy napajiebHbIX BeIYHCICHH B Python OIIK-3
8. AnropuT™mbl MammMHHOTO 00y4eHus Onbnmmoreku SCIPy. [Ipumeps! 3agau OIIK-3
9. Mertoapl anmpokcuMaiuu GyHKIu B Oubiuoreke SCIiPy [TK-1
10. Paz0op peryssipHbIME BhIpaXKeHUSIME TekcTa B Python [K-1
11. O6paboTka U300pakeHUH ¢ MOMOIIbI0 SCIPY IK-1
12. AnropuTmsbl KpOCCBATU AN [1K-1

5.2.2. TunoBble TeMbl Ja0OPATOPHBIX PpadoT /sl OHeHKH CGHOPMUPOBAHHOCTH

rkomnerennuu OITK-1

1)
2)
3)

4)

[Ipumenenue merona HeroToHa 11 penieHus: ypaBHEHUIA.

Annpokcumanys JaHHBIX CYMMOM TPEX IKCIIOHEHT.

Haiitu mapameTpbl MOJenM CBETUMOCTH CBEPXHOBOM 3Be3/bl Tuma | HeauHEHHBIM
METOZ0M HaUMEHBIINX KBAJPATOB.

[TogoOpaThs Mo€TB, ATTPOKCUMHUPYIOIIYIO TAHHBIE COTHEYHON aKTUBHOCTH.

5.2.3. TumnoBble TeMbl Ja0OPATOPHBIX PpadoOT [Jsi OHeHKH CcHOPMHPOBAHHOCTH

rkomuerenuuu OITK-3

1)

2)
3)

4)

VYknanka 6e3 nepeceueHuil n KOHIPYIHTHBIX KPYTroB B €IMHUYHBIN KPYT ¢ MaKCUMaJIbHBIM
paanycoM.

Boruncnuth cymMy nepBbIxX N wieHoB psiaa Teinopa i 3ajaHHOM yHKIUY.

Hcnonb3ys npaBuiio nNpsMOYroiabHUKOB, Tpaneuuid 1 CUMIICOHA ¢ TIOMOIIBIO BBIUMCICHHUS
3HAYEHUs MHTErpajia HaiTu npubmkenue uyncia [u.

HOCTpOCHI/Ie MOJIMHOMHAIBLHOMN HUHTCPNOJIAINN HCKYCCTBECHHO CI'CHCPUPOBAHHBIX JAHHBIX.

5.24. Tunosble TeMbl Ja0OpPaTOPHBLIX PadoT Isi OUEHKH CHOPMHUPOBAHHOCTH

komuerenuuu IMK-1

1)

2)
3)

4)

[TpoBecT cepHro IKCIEPUMEHTOB, TecTupyromnyro ¢ynkimu linalg.solve u linalg.cond na
MaTpHlax CIelUualIbHOTO BUA.

Cpasuuts anroputm LlITpaccena u 0ObIYHBIN aNTOPUTM YMHOXKEHUS MATPHII.
DKCIepUMEHTAIbHO HANTH Bce Ka4eCTBEHHO pas3linyHble (pa3oBble TPACKTOPUU B MOJIENIH
Bonbteppa-JloTke mpocToi 3KOCUCTEMBI.

Cmonenupyiite monét kamuasi Pooun ['yna, 6pocaroriero ero uepe3 00NHUITY KPETTOCTHOU

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

6. YueOHO-MeTOAMUYECKOEe U MH(OPMAIITUOHHOE OOecniedeHne JUCIUILTUHbI
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a) OCHOBHasl IUTEpaTypa:

e Jlyru M. Usyuyaem Python. — 3-e u3x. — CII6: CumBoun-tutioc, 2009. — 848 ¢. (2000 3k3.)
— ISBN 978-5-93286-138-7

o Jlyru M. IlporpammupoBanue Ha Python. — 2-e u3n. — CII6: CumBon-mutroc, 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)

7. MaTepHaJIbHO-TEXHUYECKOE o0ecrnevyeHne U CIUIINHBI

[TomeneHust npeacTaBisAoT co00N ydeOHbIE ayIUTOPUU JJISl NIPOBENEHUS YUEOHBIX 3aHATHH,
IPEIYyCMOTPEHHBIX  MPOrpaMMOl  (JIEKUMOHHOIO W J1abOpaTOPHOrO  THUIIA), OCHAILEHHBIE

000pYyZIOBaHUEM U TEXHUYECKUMH CPEIICTBAMH OOyUCHHS.

[TomemieHust At CaMOCTOSATENBHOW pabOTHl O0YYarOIIUXCS OCHAIICHBI KOMITBIOTEPHOM
TEXHUKOM C BO3MOXXHOCTBIO MOAKIOYeHHs K cetu "MHTepHer" u oOecriedeHbl JOCTYIOM B

AJIEKTPOHHYIO MH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEY.

[Tporpamma coctaBieHa B cooTBercTBUM ¢ TpeboBanussmu OC HHI'Y mo nampasneHuro

01.04.02 IlpuknanHas MatemMaTuka U HHGOpPMaTHKa.

ABTOD: M.N. KpuBoHOCOB

3aBeayromuit kadenpoit M.B. lBanueHKO

[Tporpamma oo0peHa Ha 3aceJaHUU METOAMYECKONH KOMHCCHHM WHCTUTYTa HH(POPMAITHOHHBIX
TEXHOJIOTHH, MaTeMaTHKu U MexaHuku oT 30 HosiOpst 2022 roaa, mpoTokos Ne 3.



