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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Mucuynnuaa 51.B.1B.01.02 f3b1k Python oTHOCUTCS K yacTH, GopMupyeMoii ydaCTHUKaMU
oOpa3oBaTe/TbHBIX OTHOIIEHUH 0Opa30BaTe/TbHOM MTPOTrPaMMBbI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

Memoobl, cucmemMHoe
U NpuKnaoHoe
npoepammHoe
obecneueHue 0/1s
peweHus 3a0au
npou3eo00cmeeHHo-
mexHo102U4eCKoll
desimesibHOCMU

CUCMEeMHO20 U NPUKAAOHO20
npoepammHozo obecneueHus
04151 peweHus 3a0au
npou3eo0cmeeHHO-
mexHon02u4ecKol
OdessmenbHOCMU

IIK-12.2: Ymeem oyeHusamb
mpydoemMKocmb paspabomku
Npo2pamMmHbIx cpedcms 0151
peweHust 3a0au
npou3go0CMEEHHO-
mexHon02uUecKou
desimeabHOCMU

IIK-12.3: imeem HaebIKu
paspabomku cucmemHo20
npoepammHo20 obecneueHust
0115 peweHus 3a0ay
npou3eo0cmeeHHO-
mexHon02u4ecKol
desimenbHOCMU

TIK-12.1: 3Haem OCHOBHble
MemoObl pazpabomku
mamemamuyeckux memooos,
CUCMEeMHO20 U NPUKAAOHO20
npo2pammHo20 obecneueHust
0715 pewleHus 3a0au
npou3eo0cmeeHHO-
mexHon02uUHecKol
desimesnbHOCMU

IIK-12.2: Ymeem oyeHusamb
mpydoemMKocmb paspabomku
Npo2pammHblx cpedcms 01
peuwleHus 3a0au
npou3e8o00CcmeeHHO-

npoepamm Ha si3bike Python,
aHanuza ux s¢pcpekmugHocmu u
NnooXoobl K ee N08bIWeHUI0 0151
pewieHust 3adau
Npou3800CMeeHHO-
MexHo102Uu4ecKoll

desime/nibHOCMU

IIK-12.2:

YMETbH

IIpumeHnsmpb Ha npakmuke
mexHonozuu Scipy, Numpy,
Pandas, Matplotlib ons
pazpabomku npoepamm ons
peweHust 3a0au
npou3eo0cmeeHHO-
MexHO102U4eCKoU

desime/nbHOCMU

ITIK-12.3:

BJIAJIETD

Hasbikamu HacmpoUku
PyCharm 0ns pazpabomku
npoepamm Ha s3bike Python,
UCNONb308aHUS MexHOM02ULT
Scipy, Numpy, Pandas,
Matplotlib dns peweHus 3adau
npou3eo0CMEeHHO-
MexHO102Uu4eCKoU

desimenbHOCMU

IIK-12.1:

dopmupyemsbie IInaHupyemMble pe3yabTaThl 00yueHus mo gucouiuinHe | HanveHoBaHMe OI€HOYHOI0 CPeACTBA
KOMIIeTeHI{NHU (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{MU 10 JUCLUII/INHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xog, coZiepkaHue ycreBaemMoCTH aTTecTanuu
VHAWKATOpa)
ITIK-12: Cnocoben TIK-12.1: 3Haem OCHOBHble IIK-12.1: Omuem no
paspabambieams u MemoObl pazpabomxku 3HATH 1abopamopHbIM 3quém:
NpuMeHsmb Mmamemamuueckux Mmemodos, | Memoduky paspabomku pabomam K
OHMPpO/bHbIE
mamemamuyeckue
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mexHon02u4ecKoll
desimenbHOCMU

ITIK-12.3: Umeem HaebIKU
paspabomku cucmemHo20
npoepammHo20 obecneueHust
0/15 peweHus 3a0ay
npou3eo0cmeeHHO-
mexHoso2uuecKoll
desimenbHOCMU

3HATH

Memoduky pazpabomku
npoz2pamm Ha si3bike Python,
aHanu3za ux s¢ppekmugHocmu u
nooxo0bl K ee NO8bIWEeHLIO 015
peweHus 3adau
npou3eo0cmeeHHO-
mexHon02u4ecKol
OesimenbHOCMU

TK-12.2:

YMETH

Ilpumensimb Ha npakmuke
mexHono2uu Scipy, Numpy,
Pandas, Matplotlib oas
pazpabomku npoepamm ons
peuwleHust 3a0au
npou3800CMeeHHO-
mexHon02u4ecKol

dessimenbHOCMU

IIK-12.3:

BJ/IAZIETh

Hasbikamu Hacmpouku
PyCharm 0ns pazpabomku
npoepamm Ha si3bike Python,
UCNONb308AHUS MexHOM02ULT
Scipy, Numpy, Pandas,
Matplotlib dasn pewenus 3adau

npou3800CM8eHHO-

MexHO102UHeCKOU

OesimenbHOCMU
IIK-5: CnocobeH IIK-5.1: 3Haem munoeble IIK-5.1: Omuem no
paspabambieams u mamemamuyueckue memoobl U |3HATH 1abopamopHbIM 3quém:
NpumeHAMb Memodonozuu pazpabomku Memoduxky paspabomku pabomam

KoumposnbHble

mamemamuueckue

Memoobl, cCuCmeMHoe
U NpuKnaoHoe
npoepammHoe
obecneueHue 0151
peweHus 3adau
HayuHoll
desimenbHOCMU

CUCMEMHO20 U NPUKAAOHO20
npozpammHozo obecneueHust
04151 peweHusl 3a0ay Hay4YHou
dessmenbHOCMU

IIK-5.2: ¥Ymeem npumeHsamb
munogble Mamemamuyeckue
MemoObl U Memodono2uu
pazpabomku cucmemHoz0 u
NPUKAAOHO20 NPO2PAMMHO20
obecneueHust 04151 peuteHUs
3a0au HayuHoll desmenbHOCMU
IIK-5.3: Umeem HasblKu
pazpabomku cucmemHoz0 u
NPUKAIAOHO20 NPOZPAMMHO20
obecneueHust 04151 peuieHUs
3a0au Hay4Hotl
desimenbHOCMU

npoepamm Ha s3bike Python,
auanusa ux acppekmueHocmu u
Nnooxo0bl K ee NOoBbILEeHUO 0/151
peuieHust 3a0au HayuHoti
desime/ibHOCMU.

IIK-5.2:

YMETb

ITpumensmb Ha npakmuxe
mexHonozuu Scipy, Numpy,
Pandas, Matplotlib ons
paspabomku npozpamm 04s
peueHust 3a0ay HayuHoLll
desimeabHOCMU

IIK-5.3:
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ITIK-5.1: 3Haem munoeble
MamemamuyecKkue memoobl u
Memodonozuu paspabomku
CUCMEeMHO20 U NPUKAAOHO20
npoepammHoz20 obecneueHus
07151 peweHusl 3a0ay Hay4HouU
dessmenbHOCMU

IIK-5.2: Ymeem npumeHsmb
munoeble Mmamemamuueckue
Memoobl U Memodono2uu
paspabomku cucmemHo20 u
NpPUKAAOHO20 NPOSPAMMHO20
obecneueHust 0151 pelieHust
3a0ay Hay4Hol OesimeabHOCMU
IIK-5.3: Umeem HaebIKu
paspabomku cuCmemHoz0 u
NpuKAaoHO20 NPO2PAMMHO20
obecneueHusi 0151 pelieHust
3a0au HayuHoll
desime/ibHOCMU

BJIAZIETH

Haebikamu HacmpoUKu
PyCharm das pazpabomxu
npoz2pamm Ha sisbike Python,
UCNONb308AHUS MexHOM02ULT
Scipy, Numpy, Pandas,
Matplotlib dnsn pewenus 3adau
npou3eo0cmeeHHO-
MexHO102UUecKoU
OesimenbHOCMU.

IIK-5.1:

3HATh

Memoduky paspabomku
npoepamm Ha a3bixke Python,
aHanu3za ux 3¢ppekmugHocmu u
nooxo0bl K ee N08bIWeHUI0 0151
peuwieHust 3a0au HayuHoll

dessimenibHOCMU.

IIK-5.2:

YMETH

IIpumensamb Ha npakmuke
mexHonozuu Scipy, Numpy,
Pandas, Matplotlib ons
pazpabomku npoepamm ons
peuwleHust 3a0ayu HayuHou

dessmesbHOCMU

IIK-5.3:

BJ/IAZIETh

Hasbikamu Hacmpouku
PyCharm 055 pazpabomku
npoepamm Ha si3bike Python,
UCNONb308aHUS MexHOM02ULl
Scipy, Numpy, Pandas,
Matplotlib dnsn pewenus 3adau
npou3eo0CmeeHHO-
mexHo/n02u4ecKoil

dessmenbHOCMU.

3. CTpyKTypa U cojep)KaHHe AUCIUILIUHbI

3.1 TpyAa0eMKOCTb AUCLUII/IUHBI

ouHas
O011as TPy/J0EMKOCTBD, 3.€e. 3
YacoB 1o yuedGHOMY I/IaHY 108

B TOM 4uc/ie

ay/JUTOpPHBIE 3aHATHA (KOHTaKTHasi padoTa):




- 3aHATHSA JIEKI[HOHHOT'0 THIIA 16

- 3aHATHS CEMHHAPCKOro THNa (MpaKTHYeCcKue 3aHATHs / 1abopaTopHbIe PaGoThI) 16

- KCP 1

caMocTosTe/IbHasA padoTa 75

ITpomexyTouHas arrecTanusa 0
3auéT

3.2. CojepkaHve IUCLIANIVHBI

(cmpykmypupoeaHHoe no memam (paszdeaam) C yKa3aHueM Omee0eHHO20 HA HUX Ko/auyecmed

axkaoeMuuecKux uacos u 8uobl yueOHbIx 3aHsimuli)

HanmeHoBaHMe pa3[iesioB ¥ TeM JUCLIATUIMHBI Bcero B TOM UHC/Ie
Yacel
( ) KonTakTHas pabora (pabota Bo
B3aMMOJEeNCTBUU C MperojaBaresiem),
Yackl U3 HUX
3aHATHS CamocrosiTesIbHast
CeMHUHapCKOTo paGora
3aHsTHS THTa obyvatomerocs,
JIEKLMOHHOTO | (TTpakTHueckye | Bcero 4ackel
THIa 3aHsTHs1/mabopa
TOpHBIE
paboThl), yackl

¢ ¢ o ¢ o

0 0 0 0 0
BBefieHue B 513bIK IIpOrpaMMupoBanus Python. 23 4 4 8 15
Pa3ymuHble Ccr1ocobb! peACTaB/IeHns ¥ BU3yalu3aliiid HayYHBIX JaHHbIX C 08 4 4 8 20
ncrnosb3oBanreM Matplotlib 1 NumPy.
IIpumeHeHre MalIMHHOTO 00YUeHHsI K HayYHbIM 3a/jauaM 28 4 4 8 20
Pa3spaboTKa napasienbHbIX TIPUI0KEeHHUH 28 4 4 8 20
ATrecrtanust 0
KCP 1 1
HWtoro 108 16 16 33 75

Cojep>xaHue pa3/e/ioB U TeM AUCIUILUTUHBI

BBegenue B s13bIK niporpammupoBanust Python. OcHoBel porpammupoBanus Ha Python B Python Notebook.

BBezieH1e B porpaMMHpOBaHUe C UCIO/b30BaHKeM (OpMYJI, [IUK/IOB, CIIMCKOB, PYHKLIMHI, MacCUBOB
(bubmoteka NumPy), cTpok, cyioBapeii. Beegenne B knaccel v OOTI. Pa3paboTka MOJY/IbHBIX MPUIOXKEHUH B
cpegie PyCharm. PasnmuuHele crioco6bl Npe/icTaBaeHus M BU3yay3aliuy HayYHbIX JaHHbIX C UCIIOIb30BaHUEM
Matplotlib 1 NumPy. I'eneparus ciyuaiinbix uncesn. Merozsl MonTe-Kapso. CUMBOJIbHbIE BHIUMC/IEHUS C

ucrosb3oBanueM SymPy. O630p Bo3moxkHocTeit NumPy, SciPy, Pandas. I[IppuMeHeHHe MallIMHHOTO 00YYeHUs K

Hayu4HbIM 3aZauam. Knactepusauysi, Knaccudukalysi, perpeCcCUOHHbIN aHanus. Vcrosib3o0BaHue

CTaTUCTUUYECKUX BO3MOXKHOCTeH 6UbMoTeK /11 aHanu3a AaHHbX. O6paboTka u3obpakenuii (SciPy). Ananus
rpadoB (bubmoTeka igraph). Mcronbp3oBaHre MaTpUUHBIX BeIurcaeHui. [TpeobpazoBanue dypre. PazpaboTka

napasie/ibHbIX IPUIOKeHUH. 3aiaur ONTUMHK3aLuU U fuddepeHranibHOr0 UCUUCIeH s . ATIIPOKCUMAaLUS

¢dyukuuii. KpoccBanmupanmst. AHami3 3¢ ¢deKTUBHOCTH pa3paboTaHHOTO KOa. ATOPUTMBI U CTPYKTYPBI

JlaHHBIX. PeryisipHble BbIpasKeHUsI.

4. YueDHO-MeTOANUYECKOE 00ecrieueHHne CaMOCTOATEe/TbHON PaboThl 00yUaIUXCA




CamocTosiTenibHasi paboTa oOyuarol[uxcsi BK/IOUaeT B cebsi TOATOTOBKY K KOHTPOJIBHBIM BOIPOCaM U
3a/laHUSIM [IJis TeKY1llero KOHTPOJ/ISi U TIPOMEeKYTOUHOM aTTecTaljuM M0 UTOraM OCBOEHMS AUCLIUIUIUHBI
MpUBE/IEHHBIM B II. 5.

CamocTrosTenbHasi paboTa CTy/1eHTOB TIOZjpa3/iesisieTCst Ha CJie/IyIoliye KaTeropuu:

— M3yuenue yueOHOI iTepaTyphl (CM. TiepeueHb 00pa3oBaTeIbHBIX MaTePUAJIOB).

— BrinonHeHue m1abopaToOpHBIX paboT Ha C/IeyIOIIMe TeMbl: HAaCTPOMKa Cpe/ibl Pa3pabOTKK U MPOeKTa
B PyCharm u Anaconda j/151 3arycka nakeToB scikit-learn, numpy, pandas, matplotlib, pelieHue
CUCTeM JIMHENHbIX YpaBHEHUM, BU3yanu3alisi HAyYHbIX JaHHbIX, arrpoKCcUMauys QyHKLWH,
yrceHHOe pellieHNe AuddepeHIManbHBIX YPABHEHUH, pellieHre 3aiau ONTUMU3AaLiH, TPUMeHeHHe
MaIIMHHOTO 00yueHuUs ZJisi KiacCUbUKaIK U perpeccur heHOTHUIOB TIALMeHTOB ¢ CUHAPOMOM [layHa,
CTaTUCTUUYECKUM aHa/IN3 XapaKTePUCTUK KaJTbIIeBbIX COOBITHH, TTIOCTPOEHHE U aHATTU3
NapeHK/IMTHYeCKUX rpadoB, UaCTOTHBIN aHa/IN3 KaIbIIMEBLIX COOBITHM, aBTOMaTHUeCKasi pa3MeTKa
MeIUIIUHCKUX IaHHBIX, CUMYJISILIAS XeMOTaKcHca OakTepui.

5. @®oHA OLEHOYHBIX CPeJACTB //Il TeKYyIero KOHTPOJISA YCIeBaeMOCTM U HNPOMeXyTOYHOH
aTrTecTalyH M0 JUCLHII/IMHE (MOAY/II0)

5.1 TunoBbIie 3a/laHHUA, H806XOJII/IMLIE AJId OL€HKM Ppe3y/bTdTOB OﬁquHl/Iﬂ npu mnpoBejeHHUU
TEKYIIEero KOHTPOJ/IA yCII€eBA€MOCTH C YKd3dHHUEM KPUTE€PHUEB UX OLl€HUBAHUA:

5.1.1 TunoBsle 3ajaHus (OLeHOUHOE CPeACTBO - OTUeT Mo JIaGopaTopHBLIM padoTam) J/isi OLIeHKHU
copmupoBanHocTH KommereHnuu ITK-12:

1. BpIuMc/IUTE CyMMY TIEPBBIX N uieHOB psifa Telinopa /s 3afiaHHOM QYHKLNH.

2. Vcnons3ys MpaBWiIo NPSIMOYTOBHUKOB, Tpanenyii 1 CUMIICOHA C MOMOLbI0 BIYMC/IEHUS 3HaUeHUsI
WHTerpasna Haitu npubmikeHnue yrcia [u.

3. IlocTpoeHue NMOIMHOMHATBHON UHTEPIIOJSILIMK UCKYCCTBEHHO CreHepUPOBaHHbIX AaHHbIX.

4. TlpoBeCTH cepuI0 5KCIIepUMEHTOB, TecTUpYolyto ¢yHKIMH linalg.solve u linalg.cond Ha MaTpuijax
CreLaJbHOro BUJA.

5. CpaBuutb anroputm llITpacceHa 1 0ObIYHBIN aNTOPUTM YMHOXKEHUST MaTPHL.

6. OKcrepuMeHTa/bHO HalTU BCe KaueCTBEHHO pas/nuHble (ha3oBble TPAeKTOPUU B Mozeny BosbTeppa-
JIoTKe mpoCTOM 9KOCHUCTEMBI.

7. CMmogenupyiire ronért kamHs PobuH I'yzaa, 6pocatolijero ero uepe3 60MHUIY KPENIOCTHOM CTEHBI B
OTKPBITOE OKHO, CTOSIIIero 3a Hel 3aMKa.

5.1.2 TunoBsble 3ajaHus (OLleHOUHOE CPeACTBO - OTUeT Mo JIaGopaTopHBLIM padoTam) J/isi OLIeHKHU
copmupoBanHocTu KomnereHuu [TK-5:

1. Tlpumenenue metozia HetoToHa JJis1 pellieHUs ypaBHEHUA.

2. Anmpokcumanys JaHHBIX CyMMOM TPEX 3KCTIOHEHT.

3. HaiiTi mapameTpbl MOZie/ii CBETUMOCTH CBEPXHOBOM 3Be3/[bl THMA | He/lMHeHBIM MeTOI0M
HavMeHBLIWX KBaJpaToB.

4. TlomobpaTh MO/IEe/h, arITPOKCUMHUPYIOIIYIO JAHHbIE COJTHEUHON aKTUBHOCTH.

5. Yksazika 0e3 nepeceueHnid N KOHTPYIHTHBIX KPYTOB B OJJUH KPYT C MaKCUMAaJTLHBIM DAy COM.

Kpurepuu oueHuBanus (o1eHoOYHOe cpeAcTBO - OTuUeT 1o J1aGopaTopHBIM paboTam)

OneHka Kpurepunu orjeHrBaHUS

3auteHo0 PaboTa BbIMO/THEHa B TIOJIHOM 00beMe U B CPOK, pe3y/IbTaThl Pab0ThI a/lrOpUTMa KOPPEKTHBIE Ha




Or1jeHKa

Kpurepuu orjeHVBaHUS

TECTOBBIX NIPUMePax, pe3y/bTaThl pabOThI TIpe/ICTaB/IeHbI TIPeTIo/IaBaTeIio.

He
3a4UTeHO

Ha TECTOBBIX NIPUMepax, pe3y/bTaTbl paboThI He TIpe/|CTaB/IeHbI MIPeTIo/iaBaTeso).

PaboTa He BBINIO/IHEHA WY BBLITTOJIHEHA HE B TIOJTHOM 00BeMe (TIporpamMMa paboTaeT HEKOPPEKTHO

5.2. OnucaHue MKaJl OIeHUBAaHUA Pe3y/IbTaToB 00y4yeHHs 10 JUCIUIIMHE ITPH MPOMEe)XyTOYHOMH

aTTecTaluu

Ikana OIl€HMBAaHUA C(l)OPMI/IPOBaHHOCTI/I KOMHQTEHHHﬁ

YpoBen
b
chopmu Hey/I0BJ/IETBOP | Y/AOBJ/IETBO Oo4YeHb
TJIOXO0 XOpOLIO OT/IMYHO NPEBOCX0/{HO
POBaHH HTe/IbHO pUTe/ILHO X0pOo1I0
oCTH
KoMIer
eHIUI
(uHpUK
aropa
AOCTHIK He 3aYTeHO0 3auTeHOo
eHus
KoMIer
eHIMI)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
o o 3HaHUI B
3HAHUMU MuHuManbH | 3HaHWM B obGBeMe YpoBeHb
TEOPeTHUECKOTO o obneme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHaa. ” JIOIYCTUMBI | COOTBETCTBY ob6beme, o
3HaHUM HIDKe u o11eM 3HaHUH B
HeBo3MO>KHOCTB 1l ypoBeHb o11eM COOTBETCTB
MHHHMa/IbHBIX - riporpamMme obbeme,
3HaHUA | OLIEeHWUTb MIOJIHOTY o 3HaHUM. rporpamMmMe yiouieM
N TpeboBaHHMHA. TIOJITOTOBKH TIpeBBIIIAOLIe
3HaHUI JonylieHo TOATOTOBKH! nporpaMme
Vmenu mecto . HorymieHo M IIpOrpamMMy
BCJ/Ie/ICTBUE MHOTO . Jomy1ieHo MOArOTOBK
rpy0Oble OmubKH HECKOJIbKO MOATOTOBKH.
OTKasza Herpy0bIx HECKOJIbKO u. Ommbok
HecyllecTBe
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa oImnb0oK
ommbok
ITpopemoHC
TPUPOBAHBI
IIpogemoHC PHp
IIpogemoHc | Bce
[IpogemoHC | TpupoBaHbI
TPUPOBaHbl | OCHOBHBIE
TPUPOBaHbl | Bce
BCE yYMeHUsI. IIpogeMoHCTp
OCHOBHBbIe OCHOBHBI®
OrcyTcTBUe OCHOBHbIe PetieHb! VIpOBaHbI BCe
ITpu perennn YMeHUSI. YMeHUSI.
MHUHUMaJIbHbIX YMeHUSI. BCE OCHOBHbI®
N CTaH/|apTHBIX PemieHs! Pe1rieHs! Bce
YMeHH. PeliteHbl Bce | OCHOBHbIE yYMeHUSI.
3aj1au He THITOBbIE OCHOBHBIE
HeBo3Mo>xHOCTB OCHOBHBIE 3a/iauv C Pemtens! Bce
MPOJEMOHCTPUP | 3afauu C 3ajlauu C
OLIeHWTDb Hajuue 3a7launl. OTZAeNbHBIM | OCHOBHEIE
Ymenus o OBaHbI HerpyObIMH | HerpyObIMu
yMeHUH BemonHeHs! | u 3a/1aunl.
OCHOBHbIE olmMbKaMH. | OLIMOKaMHU.
BCJIe/ICTBUE BCe 3a/laHUsl | HecyllecTB | BeimosHeHbI
yMenus. imeny | BeimonHeHsl | BoimonHeHbl
OTKasza B TIOJIHOM €HHBbIMHU BCe 3a/laHus, B
MecTo rpy0Obie BCE BCe 3afIaHust
obyuarolerocs ot obbeme, HO | HezjoueTaM | IMOJIHOM
OIIMOKH 3afiaHuis, HO | B TIOJTHOM
oTBeTa HEKOTOpble U, obneMe 6e3
He B obbeme, HO
c BBITIO/THEH HeJJ04eToB
TIO/THOM HEeKOTOpble
HefjoueTaMH | bI BCe
obbeme c
3a7laHyis B
HefloueTaMu
TIO/THOM
obbeme
HaBbiku | OtcyTcTBHE [Ipu pelueHun Nwmeetca ITpogemonc | Ilpogemonc | IIpogemonc | IlposemoHcTp
0a30BbIX CTaH/JapTHBIX MHHUMa/lbH | TPUPOBaHbl | TPUPOBaHbl | TPUPOBaHbI | WPOBaH
HaBbIKOB. 3aja4 He bl Habop 6a3oBbie 6a3oBbie HaBbIKH TBOPYECKUI
HeBo3MO>KHOCTB TIPO/IEMOHCTPHD | HaBBIKOB HaBBIKW TIPY | HABBLIKW IIPU | TIPH TIOAXOZA, K
OL|eHUTh HalMuKe | OBaHbI Oa3oBble | IS peleHnn pelLIeHnn perIeHnn peILIeHNI0
HaBBLIKOB HaBBIKW. VIMenu | peleHust CTaH[apTHB! | CTAQHJAPTHBI | HeCTaH[ApT | HeCTaHJApTHEI
BCJIe/ICTBUE MecTo rpy0Oble CTaH/IapTHBI | X 3371y C X 3a7au 6e3 | HBIX 337jaU | X 3ajad
OTKa3za oumbKU X 3a1au C HEKOTOpPBbIM | OLIMOOK U 6e3




HEKOTOPbIM
obyuarolerocs ot u oIMbOoK U
u He/J0UeTOB

OoTBeTa HeJoueTaMu HeJI0UeTOB
He/loueTaMu

IIxana OLl€eHUBAHUA ITPU HpOME)KyTOqHOﬁ aTTeCTaluu

Onenka YpoBeHb NOJrOTOBKH
NPeBOCX0/{HO Bce KommeTeHIMM (YaCcTW KOMITETeHLMH), Ha ()OPMHpOBaHHe KOTOPLIX HarpaBieHa
IUCLMIUTMHA, CHOPMUPOBAHBEI Ha YPOBHE He HIDKe «IPEeBOCXO/IHO», TPOJEeMOHCTPHUPOBAHBI
3HaHWs, YMEHHUs, BJJileHHUs1 10 COOTBETCTBYIOILMM KOMIIETEHL[USIM Ha YpOBHE BbIlIe
pelyCMOTPEeHHOT0 TIPOrpaMmmoi
OT/IMYHO Bce xkommeTeHIMM (YacTd KOMIIETEHIMH), Ha (OpPMUpOBaHWe KOTOPLIX HarpaBjeHa
[IUCLMIUIMHA, COPMUPOBaHBI HA YPOBHE HE HIDKE «OTIUYHO».
3AUTEHO 0uYeHb XOpOIIIo Bce xommeTeHIMM (YacTM KOMIlETeHLMM), Ha (OpMUpOBaHME KOTODbIX HarpaBjeHa
UCIUTUTAHA, COPMHUPOBAHBI Ha YPOBHE He HIDKE «O0UeHb XOPOIIIO»
X0poLIo Bce xkommeTeHIMM (YacTd KOMIIETEHIMH), Ha (OpPMHUpOBaHWe KOTOPLIX HarpaBjeHa
JIUCLIMIUIMHA, COPMUPOBaHbI HA YPOBHE He HIDKE «XOPOLIO».
YAOBJIETBOPHUTEIb | Bce KommeTeHI[MM (J4acTW KOMITETEHI[WM), Ha (OpPMUPOBaHWE KOTOPBIX HarpaB/ieHa
HO [MUCLIMIUIMHA, C)OPMHUPOBaHbI HA YPOBHE HE HIDKE «Y/IOBJI€TBOPUTEILHO», TPU 3TOM XOTs ObI
0/1Ha KOMITeTeHL{UsI ChOpMHUPOBaHa Ha YPOBHE «YZIOBJIETBOPUTEIHEHO»
HeyaoBieTBopuTe | XOTs ObI OfIHA KOMITETeHIMsi CHOPMHUPOBaHa Ha YPOBHE «HEY/IOB/IETBOPUTE/IHLHOY.
JILHO
He 3a4YTeHO
TJI0X0 Xots 6bI 0JjHa KOMITEeTeHLUsI CHOPMHUPOBaHa Ha YPOBHE «ITJIOX0»

5.3 Tumnomblie KOHTPOJ/IbHbIE€ 3daJdHHA HW/IH HHbI€ MaTepHdJ/Ibl, H606X0}I[I/IMBIE AJIA OLl€éHKH
pPe3y/bTdTOB oﬁyqeﬂnﬂ Had HPOMe)KyTO‘IHOﬁ dTTeCTdllU1 C YKd3dHUE€EM KPHUTEpPpHEB HX
OIl€eHUBAaHHUA:

5.3.1 TumnoBbie 3apaHusi (oLeHOUYHOe CPeACTBO - KOHTpoO/IbHbIE BOMPOCHI) /1A OLEHKH
copmupoBanHocTH KomneTeHuu [TK-12

e  MeTo/ibI OBBIIIEHNS Y3PPEeKTUBHOCTH PaboThI TIporpamMm, pa3pabotaHHbiX Ha Python

¢ Crioco0Obl opraHM3aluy rnapaienbHbIX BeIYMc/IeHni B Python

® AJropUTMBI MallMHHOTO 00yueHus: 6ubmmoTeku SciPy. TIpumepsl 3a1a4

* MeTozbI anmpoKcuMaLuu GyHKIMH B 6ubmoTeke SciPy

¢ Pa30op peryaspHbIMEU BbIpaKeHUsIMU TekcTa B Python

* (O6paboTka M300paXkeHHi C TOMOIIBIO SciPy

® AJTOpPUTMBI KPOCCBATHAALIN




5.3.2 TumnoBbie 3asaHusi (oLeHOUHOe CPeACTBO - KOHTpoO/bHbIE BOMPOChI) /A OLEHKHU
copmupoBanHocTu KomnereHmu [1K-5

e Crocobbl npeacTaB/IeHUsa U BU3yd/IU3al]JU HAYUHbBIX JdaHHBIX

¢ lcnonb3oBaHWe 0OBEKTOB array ¥ matrix. PerieHue 3a7iau MaTpUUHOMN aireOphl.

hd HpI/IMepbl HCII0/Ib30BaHMA CITMCKOB, CJIOBEI[JEﬁ, CTPOK

¢ OcHoBHbIe ortepaTtopbl Python, ncrnoss3oBarne dyHKIw B Python, pekypcus, riepefiaua ¥ Bo3BpaT (GyHKLIWN B
KayecTBe 1apameTpoB, 06paboTKa nocsiefioBaTe/IbHOCTeN U UTepaTopbl, FTeHepaTopkbI

* Bo3moskHocTu 6ubsmoTeky igraph asis aHamm3a rpados. Ilpumepsi 3aau

KpuTepuu onjeHnBaHus (0LleHOUYHOEe CPeACTBO - KOHTPO/IbHBIE BOIIPOCHI)

OneHka Kpurepuu orjeHUBaHUS

Bna,quI/Ie OCHOBHBIM U [OIIOJTHUTE/IbHBIM MaTepra/IoM A0CTAaTOYHOE WKW C He3HAaUNTe/IbHbIMH

3a4TeHO
OLLIMOKAMH U TOrpemHOCTAMUA

He B/IafleHe MaTepraraoM, HeoOXOMMBIM T10 IAHHOMY TIpe/IMeTy, HeZlocTaTouHo. PaboTy 3a Bpemst
3aUTeHO |ceMecTpa MOXKHO OL[eHUTh KaK Hey/I0BJIeTBOPUTENbHYIO

6. YueOHO-MeTOUUECKOEe H HH(OPMaLMOHHOE 00ecrieyeHHe JUCIUILTHHBI (MO/1y/151)

OcHoBHas uTeparypa:

1. bop3ynos C. B. fI3biku nporpammMupoBanusi. Python: perieHue c105kHBIX 33714 : yueOHOe rocobue st
By30B / Bop3yHoB C. B.,Kypramun C. [I. - Cankr-Iletep0ypr : Jlaub, 2023. - 192 c. - Knura u3
Kosutekuuu Jlanb - Madopmatuka. - ISBN 978-5-507-45923-0., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=862855&idb=0.

[JomnonHuTtenbHas 1uTeparypa:

1. JipicakoB K.®. [TpakTrueckoe mporpaMMupoBaHue Ha Python : yuebHoe rocobue / JIbicakoB K.®. -
Mockga : HoBocubupckuii I'Y, 2023. - 76 c., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=879092&idb=0.

[TporpammHoe obecrieueHue 1 IHTepHeT-pecypchl (B COOTBETCTBUU C COJiepKaHWeM JIUCLUITUHBI):

1. OduimanbHbIi caiiT o s3bike Python.

[http://www.python.org/ ].

2. bubmioTeka aBTomaru3anmu GUI TectrpoBanus pywinauto. [http:/pywinauto.github.io/]

3. S3bik mporpammupoBanusi Python. OTKpbITHIN Kypc Ha Stepik. UHCTUTYT GrionH(OpMaTUKH.

[https://stepik.org/course/67/]



4. Python: ocHoBbI U puMeHeHWe. OTKPBITHIN Kypc Ha Stepik. MHCTUTYT 6MOMHMOPMAaTHKHU.
[https://stepik.org/course/512/]

5. Free Interactive Python Tutorial (auru.). [https://www.learnpython.org/]

6. CopeBHOBaTebHbIe 3alaur Ha s13bike Python (aHrn., HackerRank).
[https://www.hackerrank.com/domains/python/py-introduction]

7. Anekceit 3agoniHbii. [IpakTUKyM: MaTemMaTHKa U Python st aHanv3a gaHHbIX. OTKPBITBIN KypC

Ha Stepik. [https://stepik.org/course/3356/]

7. MaTepHa/IbHO-TeXHHYeCKoe ofecreyeHUe JUCLUILIMHBI (MO/Y /1)

YueOHble ayJUTOPUU [ijis TIPOBeJieHHs] YueOHbIX 3aHSTHH, MpPeAyCMOTPEHHBIX 00pa30oBaTebHOU
MIPOrpaMMOM, OCHaIeHbl MYJbTUMEAUMHBIM 000pyZoBaHUeM (TIPOEKTOP, 3KpaH), TeXHUUEeCKUMH
CpeJiCTBaMH 00yUeHHs.

[TomerrieHusi 711 CAaMOCTOSITENTBHON pabOThl 00YYArOIUXCsl OCHAIleHbl KOMITbIOTEPHON TEeXHUKOU C
BO3MOXXHOCTBIO TIOJK/IOUeHUs1 K ceTu "WHTepHeT" U obecrieueHbl [JOCTYTIOM B 37€KTPOHHYIO
WHGOPMAaLIMOHHO-00pa30BaTeIbHYI0 Cpejly.

[Tporpamma cocrtaBieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HHI'Y mno HampaBieHHO
noArotoBKu/crietanbHocTy 01.04.02 - TpukiagHas MaTeMaTrKa U MHGOpMaTHKa.

ABTop(b1): 30n10ThIX Hukonai FOpreBry, JOKTOP (PM3MKO-MaTeMaTHYeCKUX HaykK, JOLeHT.
3aBeayroumii kKadeapoii: 3onoteix Hukonaii FOppeBud, 70KTOp PU3MKO-MaTeMaTUUeCKUX HayK.

I[Tporpamma ofobpeHa Ha 3ace[jaHUM MeTOANYeCKoi Komuccuu oT 13.12.2023, mporokos Ne 3.
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