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1 Ieab TUCHUATIITHHBI
B pesynbrare ocBOEHHS MaHHON ITUCHMIUIMHBI y OOYy4alomerocs JJOJDKHBI OBbITh
chopMUpOBaHBl KOMITETCHIIMM OCHOBHOM MPOQECCHOHAIIBHOW 00pa30BaTeIbHONW MPOrPaMMBbI
OakamaBpuarta (nanee - OITOIT): OIIK-1.
®opmupyeMble KOMIETEHIIMU, WHAUKATOPbI HOCTHKEHUS] KOMIETEeHIHi, 3HAHUIL,

YMeHuA, HABbIKH

Tabmmma 1 - UaaukaTopsl JOCTHIKEHUS KOMIETEHITUH, (POpMHUPYEMBIC TUCITUTTHHON

Kon u HazBanue WNnaukaTtopsl 3nanus1, ymeHusl, HaBbiku (3YB), popmupyemsie
KOMIIETEHIINHN OCTMKEHUS IMUCHUIIMHON
KOMIICTCHIINH,
3aKpCIIJICHHBIC 3a
JUCLUILINHON
OIIK-1. Cnocoben | OTIK-1.2 ['otoBut | 3HaTh:
IPUMCHATH 3amaHus Ui aHanuza | v MOHATHUSA ¥ METOJBI aJITOPUTMHU3AIHY,
COBPCMCHHBIC JAHHBIX, UCIIONB3ys | v OCHOBBI U METOJIBI CTPYKTYPHOTO
UH(OPMALMOHHO- | \rero1py IPOrPaMMHUPOBAHHS;
KOMMYRHKAIMOHH | 176 ryanvurpoBaHs v OCHOBHBIE MTOHATHS 00BEKTHO-
bIC TCXHOJOIMHU B
OPUEHTHUPOBAHHOI'O MTPOTPAMMUPOBAHUS;
rvlpo@eccmHam)Ho v CUHTAaKCUC 0a30BBIX KOHCTPYKLUH s3bIKA
u ACATCIbHOCTU
COLKOIIOra Python;
v OCHOBHBIEC OMOJIMOTEKH 00paOOTKN JaHHBIX
s3bika Python.
YMebT:
v pa3pabaTrbiBaTh aNTOPUTMBI JIJISI PELICHUS

MPHUKJTATHBIX TPAKTHYSCKUX 3a/1a4, 3a/1a4 aHAJIN3a
JaHHBIX;

v pa3pabarbIBaTh MPOTrPaMMBI JJIs
peanmaunn HpI/IK.HaI[HBIX HpaKTI/I‘IeCKI/IX 3ajJa4,
3a/1a4 aHaJIM3a JaHHbIX;

v 00OCHOBaHHO BBIOMPAaTh U TNPUMEHATH
CTaHJApTHBIC OWOIUOTEKH | aJTOPUTMBI IS
peLHeHI/IH 3ajJa4 a”Hajin3a JaHHbIX,

4 paspabaThiBaTh  aJTOPUTMBI  00PaOOTKH
JAaHHBIX HA OCHOBEC 62130BBIX AJITOPUTMOB;
4 pemarh 3a/1a4du, CBsI3aHHBIE ¢ 00pabOTKOM

COILIMOJIOTHYECKON MH(OPMAILIUU, CAMOCTOSTEITHHO
OTpEeAeNATh CTPYKTYpPbl JTaHHBIX, HEOOXOAMMBIX
JUTSL PEILICHUS.

Bnaners:

v METOAAMU CTPYKTYPHOTO M OOBEKTHO-
OPUEHTHPOBAHHOTO MTPOTPAMMHUPOBAHUS;

v HaBBIKAMM peAIM3alUU  aAJITOPUTMOB U
porpamm;

v HaBBIKAMHM MOATOTOBKM  3aJaHus  JIA
IpOrpaMMHUPOBAHUS aHanm3a JaHHBIX B
COLIMOJIOTMYECKUX HUCCIIENOBAHUAX;

v HaBBIKAMH HCIIOIL30BaHUs 0a30BBIX
TEXHOJIOTUI 00BEKTHO-OPUEHTHPOBAHHOTO
IpOrpaMMHUPOBAHUS IS perieHus
COIIUOJJIOTHUYECCKHUX 3aaa4, HpI/IKHaI[HBIX

MPAKTUYCCKUX 3aaa4, 3aaa4 aHajlnu3a JaHHBIX

2 O0béM U TPYAO0EMKOCTDH IMCHUIJIMHBI 10 BUAAM y4eOHbIX 3aHATHIA.
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DopMBbI IPOMEKYTOUHOM ATTECTAUU

Tabauia 2 — O0beM U TPYAOEMKOCTh NUCHHUIUIMHBI 0 BUJAM YIeOHBIX 3aHATHN

OO01mas TpyI0EMKOCTh ¥ BUIbI yUeOHOH paOOThI 10 JUCLUIIIMHE,

O06BEM dacoB 1o popmam

MPOBOJIMMBIC B Pa3HBIX (hopmax 0byucHnA
0P0 0390 300
1 O0miast TPyA0EMKOCTh JTUCIUILIIHBI 144
2 KonrakTHass paboTa OOydJalImMXCs ¢ TpernojaaBaresieM (10 BHIAM 72
y4eOHBIX 3aHATHI) (BCEro)
AynutopHas pabota (Bcero): 72
B TOM YHUCJIC:
JIEKIIUA 18
NPaKTUIECKUE 3aHATHSI, CEMUHAPBI
MPaKTUKYMBI
nabopatopHbie paboOThI 36
B MHTEPAKTUBHOM (hopme 4
B DJICKTPOHHOH (hopme
Bneaynuropnast pabora (Bcero): 54
B TOM YHCJIe, HHAMBUAyaJIbHAsi paboTa 00yJaroIuXcs ¢ MpernoiaBaTeneM
HOATOTOBKA KYpCOBOW paboThl /KOHTaKTHasi paboTa
rpyNnoBas, WHAUBHAyaTbHAass KOHCYJbTAIMS M HHBIC BHJBI YUCOHOI
JeSITeITIbHOCTH, TIPETyCMAaTPUBAIOIINE TPYTIOBYIO WITH HHAHBUAIYIEHYIO
paboTy oOy4aronmxcs ¢ mpenojjaBaTesieM)
TBOpYecKas padora (3cce)
3 CamocrosTenbHas pabota o0yuarommxcs (Bcero) 54
4 TlpomexkyTouyHasl arTecTalMs OO0YyYaloIIerocs - 3K3aMEH/3aueT C
OIICHKOH M 00BhEM YaCOB, BBIJICIICHHBIN Ha IPOMEIKYTOYHYIO aTTECTAIIHIO:
2 ceMECTp - IK3aMEH 36
3. Y4yeOHO-TeMaTHYeCKHMI IVIAH U COAEPKAHME TN CUHUIIHHBI
3.1 YueOHO-TeMaTHUYeCKHII NJIAH
Tabnuua 3 - YueOHO-TeMaTHUeCKuH 1aH 04HOM (OpMBbI 00yUSHHS
001 TpymoeMKOCTh 3aHATHH (Jac.) DopMm
as 0®0 3900 BI
TPYA | AynuTopH. Aynaur TEKyI
0EMK 3aHATHUSA OpH. €ro
0CTh SAHSITH KOHTPO
(scee P 7S U
Paznienbl U TEMBI TUCTIMTUIAHBI o npome
IO 3aHATUSAM Jekd | mpa | cp | T HPp ) cp
uac.) . KT. e | aK KYyTOq
= C C N
B K | T. HOH
= L. arTect
g[ aruyu
2 ycreBa
2 €MOCTH
1 Ocnosbl anzopummuzayuu U OCHOGHbIE
NOHAMUSL A3bIKA BLICOKO20 YPOBHSL
1.1 [ToHsATHS anTOpUTMAa U €r0 CBOKCTBA. 4 1 2 4 I1P-4
MeTo/1p1 pa3pabOTKH aJITOpUTMA
1.2 Knaccugukanus s361Kk0B 5 1 - 4 [1P-4
MPOTPaMMHUPOBAHHUS. SI3BIKHA BBICOKOTO
YPOBHS
bazosvie koncmpykyuu azvixa Python
2.1 Tunmzanwmst. [[puMuTHBHEIE 7 1 2 4 YO
(cKasIpHBIC) TUIIBI JAHHBIX SI3BIKOB
BBICOKOT'O YPOBHS




001 TpymoeMKOCTh 3aHATHH (Jac.) DopMm

as [810o]0) 390 BI
TPYA | AynuTopH. Aynaur TEKy
0EMK 3aHATUS OpH. €ro
OCThb 3aHITU KOHTpPO
Paznesnbl 1 TeMBl TUCIMIUIMHBL (6cez 1 .
0 3aHATHAM O | mexu | mpa | cp | m|mp | cp | MPOME
uac.) . KT. e | aK KyTod
\; ¢ K | T ¢ HO#
S . aTTecT
5 anuu
=¢
2 ycreBa
2 eMOCTH
2.2 JIuneitHoe nmporpaMMupoBaHue 9 1 4 4 YO
2.3 CTpyKTypHOE TIPOTpaMMHPOBAHNE 14 2 6 6 YO
24 ArperaTtHble (HECKaJSIPHBIC) THITBI 18 2 8 8 n3
JIAHHBIX SI3bIKOB BBICOKOTO YPOBHSI
3 OcHo6bl 00beKMHO-0PUEHMUPOBAHHO20
npocpaAMMUPOSAHUSL
3.1 OOBEKTHO-OpUEHTUPOBAHHAS 12 2 4 6 YO
napajaurma
3.2 bubmmorexn 10 2 2 6
4 bubnuomexu obpabomxu 0anHvIX A3bIKA
Python
4.1 AAropuT™MBI 00pabOTKH TaHHBIX 2 4 I1P-4
4.2 CranmapTHbIe OMOIHOTEKH 00pabOTKH 10 2 4 4 n3
JAHHBIX
43 I'paduueckue 6ubIMOTEKN 8 2 2 4 n3
Htorosas arrecranus - 3K3aMeH 36
Bcero: 144 18 36 | 54

IMudpsl HanMeHOBaHNUI OLICHOYHBIX CPECTB
YO — ycrHbiit onpoc, YO-1 — cobeceoBanue Mo TeMaM MpakTUIecKux 3ausaTuid, ¥ O-2 — komwtoksuyM, YO-3 — 3ayer,
YO-4 —sk3amen; [1P — nucemennas pabora: [1P-1 — Tect, [1P-2 — konTposbHas padora, [TP-3 — scce, [1P-4 — pedepar,
[IP-5 — xypcoBas pabora, [IP-6 — HayuHO-y4eOHBIH oT4yerT mo mpaktuke, [IP-7 — oryer mo HUPC; U3 —
HHAMBHIYyanbHOe 3amaHue; TC — KOHTpOJIb C NPUMEHEHHEM TexHuueckux cpeactB: TC-1 — KoMmmblOTEepHOE
tectupoBanue, TC-2 — yueOHbIe 3a1aun, TC-3 — KOMIIEKCHBIE CUTYyallMOHHbIE 33/1a4H.

3.2. Conep:xxaHue 3aHATHH 10 BUAaM y4eOHO padoThI
Ta6mmma 4 — ConeprkaHue JUCITUTIIMHBI

Ne i/t

HaunmenoBanue pazaena, TeMbl
JUCLIUILINHEI

ConepsxaHue 3aHITHS

Cooeporcaniue 1eKyuoHH020 Kypca

1

OcHOBEI AITOPUTMHU3AIIUHU U OCHOBHLIC ITOHATHUSA AA3bIKA BEICOKOI'O YPOBHSA

1.1

IlonsaTHa anropurmMa U €ro
CBOICTBA. MeTtonabl
pa3paboTKU aNropuT™Ma

IlonsTne anropurTMma. CaoiicTBa anropuTMa:
KOHEYHOCTb, 3JIEMEHTapHOCTh, JTUCKPETHOCT,
JeTepPMUHUPOBAHHOCTb, pe3yIbTaTUBHOCTB,
MaccoBOCTh, J(P(GEKTUBHOCTh. THMBI  aJTOPUTMOB.
CrocoObl  3amMcu  anrOpUTMOB:  BepOabHBIN,
CUMBOJIBHBIN, Tpaduueckuit. ['paduyeckue SA3bIKH
pPOrpaMMUPOBAHUS:  Ha3HAu€HHE, HCIOJIb30BAHUE.
OCHOBHBIE  TPOTpaMMHBIE  TPOAYKTHL.  MeTomsl
pa3paboTku: pa3OueHHe JaHHBIX, pa3JIOKEHHE Ha
10/13a/1a4M, METOJI TOCIIEOBATENbHBIX MPUOIMKECHUIH,
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Ne i/t

HaunmenoBanue pazaena, TeMbl
JUCLIUIUINHEI

ConepsxaHue 3aHITHS

peKypcus, penieHne oOpaTHol 3a1auu, METO]] TIOJTHOTO
nepebopa, IBPUCTHYECKHE METOABl  pa3paboTKH,
JMHAMHYECKOe MPOrpaMMHUpPOBaHUE.

1.2

SI3BIKOB
SI3BIKHN

Knaccudukanus
MIPOrPaMMHUPOBAHHS.
BBICOKOT'O YPOBHS

Oonronus SI3BIKOB IPOrpaMMUPOBAHMUSL.
Knaccudukanus SI3BIKOB POrpaMMHUPOBAHUSI.
[TponetypHoe, 00BEKTHO-OPUEHTUPOBAHHOE,
GyHKIMOHATBFHOE  MporpammupoBanue.  [lopsmok
pa3pabOTKKU W UCHOJHEHUS MpOrpaMMebl. TpaHciarop,
KOMITIJISITOP, HWHTEprperaTop. AJ(aBUT, CHHTAKCHUC,
CEMAaHTHUKa. KOHCTaHTBI, HUMCHa, THIIBI JaHHBIX.
Knaccudukanms omneparuii. [IpeoOpasoBanue THIIOB
JTaHHBIX.

bazoBbie koHCTpyKITNH s3b1Ka Python

Tunuzamnus. [IpumuTHBHBIE
(ckansipHbl€) THUIBI JITAHHBIX
SI3LIKOB BHICOKOTO YPOBHS

[TepemenHsie.
Knaccudukanus
JAHAMMYecKas  THIIU3alHs.
tunuzanua. Crporas U
[IpuMUTHBHBIC TUIIBI TAHHBIX.

Bripaxxenus. [lonsitue
TUTTA3ALUH.

TUIIHA3ALHH.

Crartudeckas u
SIBHas W HesIBHAI
HecTporasi  TUIH3AIUSL.

2.2

JInneitnoe
MPOrpaMMHUPOBAHKE

CtpykTypa  mporpammsl. JINHEMHBIX

aJITOPUTMOB.

IIpumepsr

23

CrpykTypHOE
IpOrpaMMHUpPOBaHUE

[TonsTHE CTPYKTYpHOrO IIporpammupoBanus. IlpuHoun
aoctpakiuu. [lpuamun  gopmansHocTH. [IpuHIMNT
MOJYJIbHOCTH. [TpuHnun HepapXUyeCKon
ynopsitoueHHocTH.  Hucxopsiiee NpoeKTHpOBaHUE.
CrpykrypHoe konupoBanue. CienoBanue. BeTBnenue.
Hukn. YcnoBHbeie omepatopsl. OrmnepaTopbl BbeIOOpAa.
Bunst  nwmknos.  Ilapamerpel  nukina.  YcioBus.
Jlormueckne  omepaTopbl.  BIIOK€HHBIE  IUKIIBIL.
[Toamporpammei. I'mobanbpHBIC 51 JIOKAJbHBIE
IIEPEMEHHBIE. dopmanbHbIE " bakTuyeckue
apaMeTpBhl.

24

ArperatHble  (HECKaJSIPHBIC)
THIIBI JaHHBIX A3BIKOB
BBICOKOTO YPOBHS

MaccuBel. Crarnueckue MaccuBbl. OObsBIEHUE U
WHULMAIIM3AIUsl MAacCUBOB. /[MHaMHUuYeCKHE MacCHUBBHI.
Jluaamuyeckoe BbigeiaeHHe maMmaTH.  OObsSBICHHE
auHamMu4deckoro wmaccuBa. OcCBOOOXKICHHE TMaMSTH.
[lepeonpenenenue pazmepa IMHAMHUYECKOTO MACCHBA.
Bekrtopa. CrpokoBble TuUnbl JaHHBIX. DyHKuMH co
CTPOKOBBIMH  TI€pEMEHHBIMU.  Bunbl  QaitinoBbx
nepeMeHHbIX. Buaesl noctyma k Qaiimy. JleHcTBus c
datinamu. [TocienoBaTeabHOCTh PaOOTHI ¢ (haitsiom.

OcCHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO MTPOrPAMMHPOBAHUS

OOBEKTHO-OPHUEHTUPOBAHHAS
rnapagurma

OOBEKTHO-OpUEHTUPOBAHHAS MTapagurMa. AGCTpakius.
Hacnenosanue. Mukancynsuus. [lomumopdusm. Kiace.
O6bekT. OcobenHoctu  peanuzanud. OOBEKTHO-
OPHUCHTHPOBAHHBIC A3bIKU

3.2

bubanorexu

I[Touatne OUOIMOTEKU. ONOJINOTEKMU.

IMoxxmroueHne OUOINOTEKH.

Crpyktypa




HaumenoBanue pasaciia, TCMbI

Ne n/mt CopepxaHue 3aHATHS
IUCIIUIIIINHBI
4 bubnuorexn 06padoTKU JaHHBIX s3bIKa Python
4.1 ANropuTM™MbI 00paboTku|CTaTUCTUYECKUE  XAPAKTEPUCTHKH  BBIOOPOYHBIX
TAHHBIX JaHHBIX, TOCTPOCHHE MX OLEHOK. AJTOPUTMBI
OLICHUBAHMUS rnapameTpoB CTaTUCTUYECKUX
pacrnpeeneHui.
Hemnapamerpuueckue METO/bI B IIPUKIIATHON
CTaTUCTUKE. PerpecCHOHHBIN aHAIW3 JHHEHHBIX U
HEJIMHEMHBIX 3aBUCUMOCTEM. MHOrOMEpHBIE METOJIbI
aHanu3a JaHHbIX. CTaTUCTUYECKHE METOJbl aHalu3a
BPEMEHHBIX PsAA0B. CTaTUCTUYECKUN aHAJIU3 TEKCTOBBIX
Y HEYHCJIOBBIX MaCCUBOB JAHHBIX.
AJITOpUTMBI IPOrPAMMHOM peaTn3alyi.
4.2 CrannmapTHbie oubmuoreku|bubnuorekn Pandas, NumPy, SciPy, Seaborn,
00pabOTKU JaHHBIX Statsmodels. bubnuoreka mammunoro ooyuyenus Scikit
Learn
4.3 I'paduueckue GuOINOTEKH bubmmorexku Matplotlib, Plotly, Bokeh
Cooepoicanue 1abopamopuwlx pabom
1 OCHOBBI QJITOPUTMHU3ALIUN 1 OCHOBHBIE TIOHATHS A3bIKA BHICOKOTO YPOBHS
1.1 [TocTpoenue anropuTMoB Nzyuenne CASE-cpencts pa3paboTku u rpaduaeckoro
IIPEJICTaBICHUSI A ITOPUTMOB.
2 bazoBeie koHCTpYKIMU s13bIKa Python
2.1 Tunuzanus.  [IpumutuBHbIC| PemieHne TNpakTUYECKUX 3aJady M NpOorpamMMHAas
(ckaysipHBIC) THIBI JTAHHBIX|peaNH3aIus 3a/1a4, TPEOYOIIHNX MpeoOpa30BaHKe TUIIOB
SI3BIKOB BHICOKOT'O YPOBHS JaHHBIX C  y4YyeToM BHUAA  THUMNM3AIMHM  SI3bIKa
MIPOrpaMMHUPOBAHUS
2.2 JInnelinoe IIporpammHas peanu3anus JUHEHHOIO aIropuTMa
IPOrpaMMHUPOBAHKE
2.3 CrtpykrypHOE Pa3paboTka anropuTMOB Ha €CTECTBEHHOM  S3BIKE.
MIPOrpaMMUPOBAHKE [IpencraBienure anropuTtMoB B TpadUUECKOM BHJE.
OntuMuzanus mnamMsITd M KOJIMYECTBa ONeparuil.
Peanuzanuss  anroputmoB. Pemienue 3amay s
aJrOPUTMOB c LHUKINYECKOU CTPYKTYPOI.
Hcnonb3oBanue MPUHIIUIIOB CTPYKTYpPHOTO
MporpaMMUpOBaHusl Uil BBIACJICHHUS  MOJ3aj1ad.
Peanuzanus penieHus noazagad B BUe NOANPOrpaMM
24 ArperatHble  (HeckassipHble)|PemieHne  mpakTHYeCKMX — 3aJad  HAa  XpaHEHHE,
THUIIBI TAHHBIX SI3BIKOB|3aIIOJIHEHUE U 00pabOTKY CTaTHUECKUX OJHOMEPHBIX U
BBICOKOI'O YPOBHS MHOTOMEPHBIX  MaccuBoB. Peanuzanus  pemieHus
MaTeMaTHYeCKUX 3a/1a4 ¢ MaTpuamu. Pemenue 3anad ¢
JTUHAMUYECKUM BBIJICJICHHEM MaMsTH JUIsl XpaHEHHUS.
Peanuzanusi nuHaAMHYECKUX MAacCHBOB M BEKTODPOB.
Peanmszamust pemeHust 3amad ¢ 00pabOTKON CTPOK.
Peanuzarus 3anucu u yTeHus u3 Qaiina
3 OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO MTPOrPAMMHPOBAHUS
3.1 OO6bekTHO-OpreHTHpoBaHHAs |OOBEKTHO-OPUEHTHPOBAaHHAS MapaaurMa. AOCTpaKITusl.

napaaurma

Hacnenosanue. Mukancynsuus. [lomumopdusm. Kiace.
0O0BexT.Oco0eHHOCTH peaan3alinm. O0OBEKTHO-




No i/ HanmenoBanme pasaciia, TCMbI COZ[Cp)KaHI/Ie SAHATHS
MUCHUIIIINHEI

OpPUEHTUPOBAHHBIE S3BIKU.

3.2 bubnuorexn [Tonssitue  Oubmmorexu. CTpykTypa OUOIHMOTEKH.
[Monkmrouenne 6UOAMOTEKN

4 bubnmorexkn 00paboTku HaHHBIX s3bIKa Python

4.1 ANropuTM™MbI 00paboTku|CTaTUCTUYECKUE  XAPAKTEPUCTHKH  BBIOOPOYHBIX

TAHHBIX JaHHBIX, TOCTPOCHHE MX OLEHOK. AJTOPUTMBI

OLICHUBAHHUS apaMeTpoB CTaTUCTHUYECKUX
pacrnpeneneHuil.
Hemnapamerpuueckue METO/bI B IIPUKIIATHON
CTaTUCTUKE. PerpecCHOHHBIN aHAIW3 JMHEHWHBIX U
HEJIMHENHBIX 3aBUCUMOCTEM. MHOrOMEpPHBIE METOJIbI
aHanu3a JaHHbIX. CTaTUCTHUYECKHE METOJbl aHaliu3a
BPEMEHHBIX ps10B. CTAaTUCTUYECKUIN aHAIN3 TEKCTOBBIX
Y HEYHCJIOBBIX MAaCCUBOB JIAHHBIX.
AJTOpUTMBI IPOTPAMMHON peaIU3alltu.

4.2 CrannmapTHbIe oubmuorexkububmuorekn Pandas, NumPy, SciPy, Seaborn,

00pabOTKU JaHHBIX Statsmodels. bubnuoreka mammuanoro odyuyenus Scikit

Learn

4.3 I'paduueckue GuOINOTEKH bubmmorexku Matplotlib, Plotly, Bokeh

4 TlopsaioK OLEHHWBAHHUS YCIEBAEMOCTM H C(HPOPMHPOBAHHOCTH
KOMIIETEHIUI 00y4aroumerocsi B TeKyumei U NpoMeKyTOYHO! aTTecTaluu

JIJsl TIONIOKUTETTFHOM OIEHKH IO pe3yJbTaTaM OCBOSHHUS JUCIUILIIMHBI 00ydYaronemMycs
HEOOXOIMMO BBINIOJIHUTh BCE YCTAHOBJIEHHBIC BHJbI y4ueOHOW paboThl. OleHKa pe3ysbTaToB
paboTsl oOyyJaromerocs B 0aymiax (Mo BuaaM) MpuBeeHa B Taduie 7.

Tabmuma 5 - BamibHO-pEUTHHTOBAsI OIIEHKA Pe3yJIbTaTOB yUeOHOM pabOThl 00yJarOIUXCs

no Bugam (bPC)

VYuebnas padora | Cymma | Bwunbl u pe3yabTaTs OreHka B aTTecTaluu baer
(BUIBI) 0aJIoB y4eOHOH pabOTHI (18 menenn)
Tekymas 80 Jlexkumonusrle 3anaTus (0,5 6amaa - mocemcHue 1 9
yueOHast pabora (KOHCTICKT) JIEKIIMOHHOT'O 3aHATHUS

B CEMECTpe JlaGopartopusie paboTel (1 6ama - mnocemenue 1(18-45
(ITocemenue (oTY4eT O BBHITIOTHCHUH |IPAKTHYECKOTO 3aHATHUS

3aHATUH 110 naboparopHoii padoTsr) [1,25 6anna — nocemenue 1 3aHATHS U
PaCIMCAaHHIO U BBINIOJTHEHKE paboThl Ha 51-65%

BBIIIOJIHEHHE 1,5 6amna - caMOCTOATEIBHOCTh U

3aJJaHni ) BBINOJIHEHKE paboThl Ha 66-85 %

2 fajij1a - BKJIAJ HA 3aHATHU B paboOTy
BCEH TpyIIBI, CAMOCTOSTEILHOCTE U
BBITIOJTHEHHE PaboThI Ha 66-85 %

2,5 6aJju1a — CyIIeCTBEHHBIN BKIa] Ha
3aHATUM B pPa0bOTy Bced TpyNIbI,
CaMOCTOSITETLHOCTh UM BBITTOJHEHUE
pabotsl Ha 86-100%

i 4 Ha BEIOOD)

Pedepar (o pazneny 1 |2 6asiia (MOporoBoe 3HAYCHHUE) 2-7

7 6a/10B (MaKCUMAIILHOE 3HAYCHHE)




WNHnuBuIyanpHBIC 2,5 6amnoB (moporoBoe 3HaueHnue)  |10-15
3aJIaHus (OT‘ICT 0 5 oaJs1a (MaKCI/IMaHBHOC 3Ha‘-IeHI/Ie)
BBITIOJTHCHUH )
(3 paboTts)
YerHsrit onpoc (4 0,5 6a/10B (TTIOpOTOBOE 3HAUCHUE)  |2-4
paboTbl) 1 6a1510B (MakCHMaJIbHOE 3HAUCHHE)
HToro no Tekyueii padore B ceMecTpe 41 - 80
[IpomexxyTounast |20 Pemenue 3amanuit 2,5 6aa (moporoBoe 3HAYCHUE) 2,5-5
aTTeCTaITsI gacTu A. 5 6ass10B (MaKCUMaILHOE 3HAYCHHE)
(3auer) Pemenue 3ananuit 2,5 6as1a (IOPOrOBOE 3HAYECHHE) 2,5-5
gacTu B. 5 6aJJ10B (MaKCHMaJILHOE 3HAYCHHE)
Pemienue 3ananuit 3 6a1a (IOPOroBOE 3HAUCHUE) 3-5
vactu C. 3amanue 1 5 6an10B (MaKCUMAIILHOE 3HAYCHHE)
Pemrenue 3amannit 3 6aqa (moporoBoe 3HAUCHIE) 3-5
gactu C. 3amanue 2 5 6aJJ10B (MaKCHMaJILHOE 3HAYCHHE)
HToro no npomMe:KyTO4YHOM aTTecTalNu (3a4eTy) 11-206.
(51 -100%
1o
MIPUBEICHHO
i mkase)

CyMMapHasi OlleHKa 110 JHCHHIIHHE: CyMMa 06aJuioB TEKyILEeH U TPOMEXYTOUHOH aTTeCTaliH 51-100

0.

5 YueOHO-MeTOANUECKOE 00ecTIedYeHue JUCIHIIIIHHBI

5.1 YueOHnast iureparypa

OcHoBHasi yueOHasi IuTEpaTypa

1. I'ypukoB, C.P. OcHOBBI aNropuTMHU3alMK U IporpaMMmupoBanus Ha Python : yue®.
nocobue / C.P. I'ypukoB. — MockBa: ®OPYM : NUHOPA-M, 2018. — 343 c. — (Bwicmee
oOpa3oBanue: bakanaBpuar). — TekcT: HEMOCPEACTBEHHBIH.

2. Yepnakos, . B. OcHOBBI mporpaMMUpOBaHUs: YUYCOHUK U MPAKTHKYM JJIS BY30B /
N. B. YepmakoB. — MockBa : W3marensctBo  FOpaiit, 2020. — 219c.— (Bricmee
obpaszoBanme). — ISBN 978-5-9916-9983-9. —  URL: https://urait.ru/bcode/450823 (nmara
obpamtenus: 27.08.2020). — TekcT : 2IeKTPOHHBIH.

JonmosiHuTeIbHAS YUeOHAsl JIMTEpPaTypa:

3. Tpodumos, B. B. Anropurmuzamus ¥ IpOrpaMMHUPOBaHHUE y4eOHUK st
akagemuueckoro OakanmaBpuarta / B. B. Tpodumon, T. A. [laBnoBckas ; moa penakiueii B. B.
TpodumoBa. — Mocksa : UsnarensctBo FOpaiit, 2019. — 137 ¢. — (bakanaBp. AkajgeMuuecKuii
Kypc. Moaynb). — ISBN 978-5-534-07834-3.— URL: https://biblio-online.ru/bcode/423824 —
Tekcr : 27eKTpOHHBIN

5.2 MarepuajnbHO-TeXHUYECKOe H ol0ecrieyenmne

JTUCHUILIMHBI
KomnbrotepHslii ki1ace
VYyebnas aynutopus (MyJIbTUMEIUHHAS) TSI IPOBEICHUS
- 3aHATUH JEKIIMOHHOTO THIIA;
- 3aHATUNA CEMUHAPCKOTO (MTPAKTHYECKOT0) TUTIA;
- 3aHATUH Ta00PAaTOPHOTO TUTIA;
- TPYNIOBBIX U UHAWBUIYAJIBHBIX KOHCYJIbTAlUM;
- CAMOCTOSATENTLHOM paboTHI;
- TEKYILEro KOHTPOJIA U POMEXYTOUHOM aTTeCTALlUU.
CneuuanusupoBaHHas (yueOHas) Me0esb: 10CKa MeIOBast, Kadeapa, CTOJNbI, CTYJIIbsI.
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NporpaMMHoe


https://urait.ru/bcode/450823

O0opynoBanme /i IPe3eHTANIMU Y4eOHOT0 MaTEPHAJIA: CMAYUOHAPHOE - KOMITBIOTEP
MpernoaaBaTes, MPOSKTOp, IKPaH.

Oo6opyaoBanue: cmayuoHapHoe — KOMIBIOTEPHI 7151 oOydaronuxcs (18 mit.).

Hcnoab3yemoe nporpammuoe odecnedenne: MSWindows (MicrosoftimaginePremium
3 year mo cyonunen3noHHomy poroBopy Ne 1212/KMP ot 12.12.2018 r. go 12.12.2021 1.),
SAnnexc.bpaysep (oredectBeHHOe cBoOOmHO pacmpoctpansemoe I[10), Firefox 14 (cBoGomHO
pacmpoctpansemoe [10), Opera 12 (cBobomno pacmpoctpansemoe [10),LibreOffice (cBob6omHO
pacnpoctpansiemoe [10), FoxitReader (cBobomgno pacmpocrpansemoe I10), PSPP (cBoGomHO
pactpoctpansemoe I10), Python3 (cBo6oano pacnpoctpansiemoe I10).

HNuTepHer ¢ odecneyennem gocryna 8 JHOC.

5.3 CoBpemeHnHble  npodeccMOHAJbHBbIE  0a3bl  JaHHBIX U

UHGPOPMALMOHHBIE CIPABOYHBIE CUCTEMbI

Ilepeuens CIIBJI 1 UCC no pucuunimnHe:

bubmuorexka kmaccoB miarpopmer NET Framework: caiit: — URL.: https:
//msdn.microsoft.com/ru-ru/library/gg145045%28v=vs.110%29.aspx (mata oOpareHus:
20.01.2019). — TekcT: HETOCPEACTBEHHBIM.

MesxBy30BcKas dnekTponHas oubnuoreka (MOB) : caitt. — URL: https://icdlib.nspu.ru

H®U KemI'V saBnsercs yuacTHUKOM U niosib3oBaTesnieM MOb. JloroBop o mpucoeguHeHUN
kK M3b ot 15.10.2013 r, non. cormamenue ot 01.04.2014 r. (moroBop 6eccpounsiit). JlocTym u3
nokansHOM cetrt HOU KeMmI'Y cBoO0aHBIN, ¢ momammaux [TK — aBTOpH30BaHHBIN.

6. Uuble cBegeHUus U (MJIN) MATEPHAJIBI

6.1 IlpumepHbIe TeMbI MUCbMEHHBIX Y4€OHBIX PadOT

Tembl pedepara

Tema 1.1 TloHsTus anropuT™Ma M €ro CBOMCTBA. METOIbI pa3pabOTKU aaTropuTMa

1. JIoCTOMHCTBAa M HEIOCTAaTKH METo/a pa3paboTKu anroputMoB «PemieHne oOpaTHBIX
3a1auw»

2. JIOCTOMHCTBA ¥ HEJOCTATKH 3BPHUCTUYECKOTO METO/Ia pa3padOTKU alrOPUTMOB

3. OcoOEHHOCTH TMHAMHYECKOTO TPOrpaMMHUpOBaHus. [IpuMeHsieMble TEXHOIOTHI

4. CoBpeMEHHOE COCTOSIHUE TEXHOJIOTUI BU3YaIbHOI'O IPOIPaMMHUPOBAaHUS

5. [IlpumeHeHWe TEXHOJOTHH BHU3YyaJIbHOTO MPOTPAMMHUPOBAHUA TIpH OOYUCHUH
IIPOrPaMMHUPOBAHUIO

6. CoBpeMeHHBIC BU3yaJIbHBIC CPEICTBA pa3pabOTKH aITOPUTMOB

Tema 1.2 Knaccugukaius si3pIKOB IpOrpaMMUPOBaHUSL. SI3bIKH BBICOKOTO YPOBHS

1. CoBpeMeHHOE TPUMEHEHUE A3BIKOB HU3KOTO YPOBHS

2. SI3bIKH JIOTMYECKOT0 MPOrpaMMHUPOBAHUS

3. MHTepripeTaTopHbIe SI3bIKU IPOrPaMMHUPOBAHUS

4. CKpUNTOBBIE A3BIKH MPOTrPAMMHUPOBAHUS

5. OyHKIMOHAIBHOE IIPOrPaMMHUPOBAHUE

6. SI3p1KM CUMBOJIEHON 00pabOTKH

Tema 4.1

1. Pacno3naBanue 00pa3oB

2. Anroput™bl 00y4eHUs U CaMOOO0yUYCHHS

3. Heitponnsle cetu

4. IIporHo3upoBaHuE BPEMEHHBIX PsII0B

5. 3k R

6. bubnmoreka Scikit Learn si3p1xa Python

TeMbl HHIUBUAYAJIbHBIX 32IaHUI
NuauBuayanbHoe 3aaanue 1
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1. Peanm3oBaTh CBEPTKY TpEeXMEpHOro MaccuBa (5X5X5) B OXHOMEpHBIA. 3HAYCHUS BBECTH C
KJIAaBUATYPBHI.

2. Peanm3oBaTh CBepTKy nByMepHOro maccuBa (3 Ha 4) B OJHOMEpHBIH. 3HAYCHUS BBECTH C
KJIaBUATYPBHI.

3. Peanm3oBaTh 3amoiiHeHHE NByMepHOTo MaccuBa (12 Ha 12) OT meHTpa MO CIHpaIdl MEIbIMA
YHCIIAMH.

4. Peann3oBath alTOPUTM XPaHEHUS TPEYTOJIbHOW MATPHIIBI IO JTUATOHAIBHOU cXeMe (XpaHSATCS
MOCTIEIOBATENLHO TJIaBHBIE TUArOHAJH).

5. Peanm3oBath anropuT™M BEIYUCIICHUSI CPEHHUX OIEHOK CIHCKA OOYYaIONIUXCS, TJIe KOJIUIECTBO
oOyJaromuxcs 3a7aeTcs TOoib3oBaTelleM B Hadajde padOThl, a KOJUYECTBO OIICHOK Yy KaXI0TO
o0ydJaromerocs OTIINYaeTcsl.

6. Beenen tekct. CroBa pazzieneHbl npoOenamu. [loIcunTaTth KOJNHYECTBO CJIOB, KOJIUYECTBO
CHUMBOJIOB B KQXKJIOM CJIOBE M CpPE/IHEe KOJMIECTBO CHMBOJIOB B CIIOBE.

7. Bemen tekct. CrnoBa pazmeneHsl mnpoOemamu. [Ipemnoxenns — Ttoukamu. [lomcumrarts
KOJIMYECTBO TPEAJIOKEHH, KOJMYECTBO CIJIOB B TMPEAJIOKEHHUSAX, CpelHee KOJIUYECTBO CJOB B
NPETIOKEHUHN, KOJINIECTBO CUMBOJIOB B MIPEJIOKECHHH.

8. Beened tekcrt. [logcuuTarh CTAaTHCTHKY — KOIMYECTBO BCTPEYH KaXKIOTO CHMBOJIA B TEKCTE.

9. Beenen tekct. CTepeTs Bce MOAPSA UAYLINE CUMBOJIBL.

10. Peanu3oBaTh MporpaMmy, BEIUUCIISIONLYIO KOJUYECTBO CHUMBOJIOB B (haiiie.

11. Peanm3oBaTh MporpaMMy, BEIYHCISIFOIIYIO KOJIMYECTBO CTPOK B (haiiie.

12. Peann3oBaTh MporpaMMy, CYMTHIBAIONIYIO U3 (haiina TOTbKO YETHBIE CTPOKH.

13. OcyuiecTBUTh KOITUPOBAHUE TEPBBIX CIOB KKIOH CTPOKH TpeanokeHus (aina B Apyron
(haiim.

NuauBuayanbHoe 3a1aHue 2

1. Ucnonw3ys oubnmuoteku Pandas u Statsmodels, mpoBecTd CTaTUCTHYSCKHH aHAJIM3 JAaHHBIX
JTAHHBIX COIMOJIOIMYECKOTO UCCIICTIOBAHHUS

NuauBuayanbHoe 3a1aHue 3

1. [Moakmouuts 6ubIHOTEKY Matplotlib wnu Plotly

2. [Moctpouts He MeHee 6 BUAOB IpadUKOB JJIs TaHHBIX, COICPIKAIIMXCS B (aiine

3. Ommcatp mapameTphl HAaCTPONKH N300 pasKeHHMA

6.2 IlpumepHble BONPOCHI U 3aJaHMsA / 3aJa4M I NPOMEKYTOYHOM
arrecTaumMu
Tabnuua 6 - [IpuMepHble TeOpeTUYECKHE BOMPOCHI U MPAKTUUYECKUE 33aHUS K IK3AMEH)

Paznienbl u Tembl [TpumepHblie TeopeTtnueckue | [I[puMepHble MpakTHUEeCKHE 3aaHus
BOIIPOCHI

1. Ocnogbl anzopummuzayuu u 0CHOBHbIE NOHAMUA A3bIKA 8bICOKO20 YPOBHS

1.1 ITonsTus 1. Buasr npencrapieHus | [loctpouts OJ0K-cXeMy JTHHEHHOTO

aJToOpUTMa U €ro CBOMCTBA. | aITOPUTMOB anropuTMa BBIYHCIICHUS

MeTtob1 pa3paboTku 2. Tlonsarue anroputma. CBo¥CTBA | apU(hMETHICCKOMN MPOTrPecCum

anropuTMa aNITOPUTMOB

3. BusyanbHoe
nporpamMmMupoBanue. ['padudeckue
SI3BIKH IPOTPaMMHUPOBAHHS
BusyansHoe mporpamMmMmupoBaHUeE.
BusyanbsHble cpenicTBa pa3paboTku

1.2 Knaccupukamma |4. Knaccuduxaunu SI3BIKOB
A3BIKOB [IPOrpaMMHUPOBAHUS
MIPOrpaMMHUPOBaHMUSL. 5. Bwuasl onepanuii 1 onepaTopos.

S3b1kM BBICOKOTO YpoBHS | [locaenoBaTenbHOCTE BBITOIHEHUS
6. sIBHOE mMpeobpazoBaHHUE THUIIOB
7. HesBHoe nmpeoOpa3oBaHue
tunoB KoMmusitop, TpaHCisaTop
WHTeppUTaTOPHBIC SA3BIKU

2. Bazoevie koncmpykyuu s3vika Python
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2.1 Tunm3zanus.
IIpumuTHBHBIE
(CKaNsIpHBIC) THITBI JAHHBIX
SI3IKOB BBICOKOT'O YPOBHSI

8. Tlonstne mnepemeHHOU. TuIbl
oOpareHus

9. CraTtnueckas TUITH3AIMA

10. SIBHAas 1 HesIBHASA TUITM3AIIHS

2.2 JIuneiinoe 11. [Tonstue nepemennoud. Twumsl |C KJIaBHATYPBI BBEJICHBI
MIPOrpaMMHUpPOBaHHE oOpareHus BEIECTBeHHbIE Uncia. BeiBecTH uncna,
12. JIuneiinbple onepaTopsl OKpyIJIEHHBIE J0 2 3HaKa Iocie
3amaTol  (IpW STOM  HCIIOJIB30BaTh
OKpYyTJIEHHE BBEPX, OKPYTJICHHE BHU3 U
OKpYTJIEHHE TIO TIpaBHIIaM, 10 BBIOOPY
MOJIL30BATEIS)
Haititu ypaBHeHue npsiMOil MO JBYM
TOYKaAM
2.3 CtpykTypHOE 13. Buns! iukinoB PeanuzoBate  pelieHue — CHUCTEMBI
MIPOTPaMMHUPOBAHHE 14. Jlorndeckuid  THI  JTAHHBIX. | AITEOPaAnIECKUX ypaBHEHUI
Omepartiu ¢ JJOTHIECKUMH TUTIaMU | (pa3MepHOCTE — 2). C  KIaBHATYpHI
JTAaHHBIX BBOJATCS KO3 (DUITUCHTEI.
15. BerBnenne
16. BiioxxeHHBIE ITUKITBI BriBecTr TaOMITY CIOKEHUS, TaOIHITY
17. ®opmanbHble U (PAKTHUECKUE | YMHOKEHHUS U TaOJIHIBI CTAaHAAPTHBIX
rapameTpbl jorudeckux (QyHKIMH B 2-MYHOH
18. IToanporpamma CHUCTEME MUCUHCIICHUS.
BriBectu Tabnumy yMmHOXEHHS B 6-
PUYHOI crCTEME UCUUCIIECHHS
Hanucatp MOJIIPOrpaMMmy,
pEeaIM3YIOUTYIO IOUCK IVIACHBIX B CIIOBE
2.4 ArperatHeie 19. Cratuueckue MacCUBBI PeanuzoBath CBEpPTKY TpEeXMEpPHOTO

(HecKamsIpHBIC) THIIBI
JTAHHBIX SI3BIKOB BBICOKOTO
YpOBHSA

20. JIunaMH4YeCcKHEe MaCCHBBI
21. Yka3zarenu

22. Cchlnku

23. Ykazarenau Ha yKa3aTeln

maccuBa (5x5X5) B OIHOMEPHBIH.
3HaueHUS BBECTH C KIaBHATYPHI.

PeanuzoBath AJITOPUTM  BBIYHCJIICHUA

24. CTpOKOBBIE THIIBI JAHHBIX CpEeTHHUX OTICHOK CITUCKA
25. BapuanTst peanu3anuy | 00yJaroIuxcs,  TIe  KOJUYECTBO
CTPOK 00yYaroIIIXCs 3a/1aeTCs
MOJIb30BaTeNIeM B Hadaie paboThl, a
KOJMYECTBO OICHOK Yy  KaKAOTO
00yJaroIerocst OTINIaeTCs.
3 OcHogbl 06beKMHO-0PUEHMUPOBAHHO20 NPOSPAMMUPOBAHUS
3.1 OOBeKTHO- 26. O0bEeKTHO-OpUEHTUPOBaHHas | Peain30BaTh KiacChl, OMPEACIISIONINE
OpUEHTUPOBAHHAS napaaurma CYITHOCTH EJHWHUI[ CTaTHCTUYECKOTO
napagurma 27. OOBEKTHO- Onpoca — aHKEThI, BOIPOCOB U T.1.
OpPHUEHTHPOBAHHBIE SA3BIKH
28. Hacnenosanmne

3.2 bubnmorexkn

29. ITousiTre OUOIIMOTEKH
30. CranmapTHas 6MOIHOTEKA
31. Jlunamudeckue OMOIHOTEKH

4 bubnuomerxu obpabomu dannvix a3vika Python

4.1 AnropuTMBI
00pabOTKHU TaHHBIX

32. CraamapTHbIC aJTOPUTMBI
00pabOTKHU TaHHBIX

33. AnropuT™mBI 00paboTKN
OO0JIBIIMX JaHHBIX

34, [IporpamMMHBIE TIPOTYKTHI

00pabOTKHU TaHHBIX

[MocTponTth cxemMy alropuTMa pacyera
XapaKTePUCTHUK BBIOOPOUHBIX JTAHHBIX

4.2 CranpapTHble

35. bubnuoreka Pandas
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Ooubnrorexu 0OpaboTKu 36. bubnuorexka NumPy
JTAHHBIX 37. bubnmuoteka SciPy

38. bubnuoreka Seaborn

39. bubnuoreka Statsmodels

4.3 I'pacprraeckue 40. I'padpmaeckue OMOINOTEeKH
OMOIHOTEKH si3pika Python
41. bubaunotexku Matplotlib

CocraBurenu: ITeiin6pexep O.A., KaH/. TEXH. HAYK, JOIEHT Kadeapbl HHHOPMATHKU U
BbIuncauTenpHOM TexHuku uM. B.K. bByropuna
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