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I. Heau u3axpaum IMCHUILTHHBI (MOTYJIs1)

Henmn paucrumiauHbl:  (OPMHPOBAHUWE TEOPETHUECKUX M IMPAKTHYECKUX OCHOB
IpOTrpaMMHUpPOBaHUs M 0a30Boe co3laHKe BeO-PpeiMBOPKOB I pemieHus MpodhecCHOHATBHBIX
3a71a4u B TUAPOJIOTHH.

3a1aun TUCUUTUINHBL:

e u3yueHHe 6a30BOT0O CHHTAKCHCA SI3BIKOB IporpamMMmupoBanus R u Python;

® DPACCMOTPEHHE OCHOBHBIX MAKETOB JUIsI CTATUCTHYECKOW OOpabOTKM MaHHBIX WU
co3nanus rpa¢uku B R;

® OCHOBBI MaTeMaTH4YeCKOW 00pabOTKHM NaHHBIX U rpadonocTpoenus B Python;

® u3yuyeHHE CHEIHMAIM3UPOBAHHBIX MAaKeTOB U (hpeiiMBopkoB B R 1 Python mist Hyxn
TUPOJIOTHH;

® paccMOTpEHHE OCHOBHBIX BeO-(ppeiimBopkoB B R u Python.
II. MecTto qucuunminnsl (MmoayJs) B ctpykrype OITIOIT

VYyeOHast AMCUUIUINHA OTHOCHUTCS K 00s3aT€IbHON YaCTH MPOTPaMMBI.

JUist u3ydeHus: JaHHOHM y4eOHOM NMUCIUIUINHBI (MOIYIIs) HEOOXOAMMBI 3HAHUS, YMEHHS U
HaBBIKM, (popMHUpyeMBbIE MPEAIISCTBYIONUMH JUCHUIITUHAMU: «DHU3UKa», «AHATUTHYECKas
reoMeTpHsl U BeicIas anredpa», «MaremaTnueckuit ananus», « Mapopmatukay.

[lepeyenp mocneayrOmUX Y4eOHBIX AWCHUIUINH, JUIS KOTOPBIX HEOOXOTUMBI 3HAHUS,
YMEHUST M HaBBIKM, (OpMHUpyeMble MaHHOW Y4eOHOW IUCIMIUIMHON: BCE MOCIeIyIoIne
TUCHMIUIMHBL  (IpeXae Bcero — uHpopManuoHHOro unukina: «l'mapomereoponoruueckue
MH(POPMALIMOHHBIE CUCTEMBI», «METOABI CTATUCTHYECKONH 00pabOTKU THIIPOMETEOPOIOTHIECKUX
JMaHHBIX», «['Wapomoruyeckue MPOrHo3bl», «[HIPONTOrHYecKre pacdeThbl»), s 00pabOTKU
JIAHHBIX M HAIIUCAHMS OTYETOB BO BPEMS O3HAKOMMTEIBHBIX, NPOCKTHO-TEXHOJIOTMYECKUX H

NPEAUTUIOMHBIX IPAKTUK, /17151 HAMTUCAHUS KyPCOBBIX M BBITYCKHBIX KBAIN(UKAITMOHHBIX padoT.
I11. TpeGoBaHus K pe3yJibTaTaM OCBOCHHUS AUCHHUIIIMHBI (MOXYJIsT)

[Iporiecc OCBOEHUS IUCLUMIUIMHBI HAampaBieH Ha (OPMHPOBAHHWE KOMIICTECHIMHA. B
cootBercTBUU ¢ ®I'OC BO u OII BO no ganHOMy HanpaBieHHIO IOATOTOBKH (CIELUAIBHOCTH)

05.03.04 «I'napoMeTeopOTOTHSD.




[lepeueHs MIIaHUPYEMBIX Pe3yIbTATOB O0YUEHUS O AUCHUTLIINHE (MOJIYIII0), COOTHECEHHBIX C

VMHJIUKATOPaMU JOCTUKEHHSI KOMIIETEH AN

WNHunukaTopel
Komnerennus . PesynbraTsl 00yueHus
KOMIIETEHIIU I
OIIK-4 HJ[Kork-4.2 3namo:
CrocobeH peuaTtb HpI/IMeHSIeT 3HAHUA B e [IpeIMET U 3ajadu, 0a30BLI
3a1a4u obnactu TIOHATUIHBIN anmapar
npohecCHoHaTbHON [IpOrpaMMHUpPOBaHUs U MporpaMMUPOBaHUS U BeO-

JeSITeIbHOCTH B 00J1aCTH
THIPOMETEOPOJIOTHH U
npuoOpeTaTh HOBBIC
3HAHUS C
UCTIOJIb30BaHUEM
MH()OPMAITMOHHBIX
TEXHOJIOT U

I'NC-TexHonorui,
MIOJIB3YETCS CTAaHJAPTHBIMHU
IPOTrPaMMHBIMH
POAYKTaMH ISt
00paboTKH U
BU3YyaJIM3aLUH
TUIPOMETEOPOIOTMUECKON
uHpOpMaIU

pOrpaMMHUPOBAHMUS;
OCHOBHBIC TaKeThbl/(PpeiMBOPKHU
JUIs TIpOrpaMMHON  00palboTKH,
aHaJM3a U BbIBOJIA JAHHBIX;

® METOHbI IIPOrPaMMHOM
00paboTku JIAHHBIX TUTS
peleHus 3amaq
TUIPOJIOTUYECKOU
HaIpaBJICHHOCTH.
Ymemn:
e paboraTh co CpelICTBaMU

IIPOrpaMMHPOBAHUS u
penakropamu koxa i R w
Python;

peliaTh CTAHAAPTHBIC 3aJa4u B

oOmacTtu THJIPOJIOTUN c
UCIIOJIb30BaHUEM
MaKeTOB/MO 1y e/ ppeiiMBOPKOB
R u Python.

® [OBBINIATH CBOIO
UH()OPMAIIMOHHOIO
IPaMOTHOCTb.

Bnaoemy:

® OCHOBHBIMH  TEPMHHAMU U
MOHSATUSMHU B obnactu
NporpaMMUPOBaHUSI M BeO-
POrpaMMHUPOBAHMUS;

e 0a30BbIMH IPAKTUYECKUMHU
METOAAMU U TEXHOJIOTUSMHU
POrPaMMHOTO coopa,
XpaHeHus, BBIYHCIICHUS,
00paboTKM ¥  TpPECTaBICHUS
uH(popMaIuy, BKJIIOYast
THIPOJIOTHYECKYIO.

IV. Conep:xanne u CTPyKTypa IMCHUILIHHBI (MOLYJI5)

O0BeM OUCIUILIMHEI COCTABIISIET 2 3a4E€THBIE €NMHULIBI, HIIM 72 Jaca.

dopma NpOMEKYTOYHOU aTTECTALIUN: 3a4ET.




KOJIN4Y€eCTBA aKaACMHUYE€CKHUX YaCoB

4.1 Conep:kanue JMCHUILIMHBI, CTPYKTYPHPOBAaHHOE IO TeMaM, € YKa3aHHeM BH/IO0B Y4eOHBIX 3aHSITHH W OTBEJACHHOr0 HAa HHUX

Bunsl yaeOHOM paboThI, BKIIOYAs

CaMOCTOSITENIbHYIO paboTy 00yJaronmxcs,

MIPaKTUYECKYIO IOArOTOBKY U TPYJOEMKOCTb (B

<
M
aa]
Qo
5 qacax)
ot
5 ®opMa TeKy11ero
a = E:> % KOHTPOJLA
=N
el g S g Q ycIieBaeMOCTH/
Ne 3 o | Konrakrnas paboTa mpernogaBaTess ¢ 8
Paspen qucrumuimeer/ Tema = o o @ = dopma
/11 5 = oo 00yYaIOMMUCS 3 .
@) 3 = g T IIPOMEKYTOUHOU
w0
M Z 9 5 arrecraruu (1o
£ & ceMecTpam)
% Cemunap/ g
T [TpakTrueckoe e
§ Jlextust P > | Koncynbranus =
nabopaTropHoe S
3aHsTHE/
1 OCHOBBI IIPOrpaMMUPOBAaHUS. AJNTOPUTMBI | 3 3 1 2 Belnostnenue
U CUHTAKCHC. MPAKTUYECKOU
paboTHI
2 OcHoBsl si3b1ka R. Mcionp3oBanue 6a30BbIx | 3 6 2 2 1 1 | Bemmonnenue
[IaKETOB. IIPAKTUYECKOU
paboThI; 3aUeT 1Mo
OTYETY
3 I'padomoctpoenne  u  cratucTuyeckass | 3 6 2 4 Beinonnenue
00paboTka 1aHHBIX B R IIPaKTUYECKON
paboTHI
4 Crneunanin3upoBaHHbIe TAKETHI B cpesie R 3 9 2 4 1 2 | BeimonHenue
IIPAKTUYECKOU
paboThI; 3aUeT 1Mo
OTYETY




Bunsl yaeOHOM paboThI, BKIIOYAs

CaMOCTOSITENIbHYIO paboTy 00ydaronuxcs,

MIPAKTUYECKYIO IOJrOTOBKY U TPYJOEMKOCTb (B

<
M
aa]
Qo
5 qacax)
ot
5 ®opMa TeKy1ero
8 = E:> % KOHTPOJIA
=N
el g S B Q ycIieBaeMOCTH/
Ne 3 o | Konrakrnas pabota mpernogaBaTens ¢ 8
Paznen qucnymimHel/Tema = o o 2 = dopma
/11 5 = oo 00yYaIOIMMUCS 3 .
&) 3 =g = POMEKYTOUHOU
w0
M 58 5 arrecraiu (1o
E & cemecTpam)
% Cemunap/ g
o [MpakTrdeckoe =4
§ Jlextust b > | Koncynbranus =
nabopaTtopHoe S
3aHsTHE/

5 Beb6-dpeiimBopku B cpene R 3 9 2 4 1 2 | BommonHeHnue
IIPAKTUYECKOU
paboThI; 3aUeT 1Mo
OTYETY

6 OcHoBbl si3pika Python. Hcnonbs3oBanue 3 5 1 2 1 1 Beinonnenue

0a30BbIX MTAKETOB/MOYJICH. IIPAKTUYECKON
paboThI; 3a4eT 1Mo
OTYETY
7 I'padomnocTpoerne  u  cratucTuyeckas | 3 7 2 4 1 Brimonnenue
o0paboTka naHHbIX Ha Python IIPaKTUYECKON
paboTHI

8 Crnenuanu3upoBaHHble nakeTs! 11t Python | 3 9 2 4 1 2 | Bomnonnenue
IIPAKTUYECKOU
paboThI; 3aUeT 1Mo
OTYETY

9 Be6-¢dpeiimBopku Ha Python 3 9 2 4 1 2 | BeimonHenue
IIPAKTUYECKOU




Bunsl yaeOHOM paboThI, BKIIOYAs
CaMOCTOSITENIbHYIO paboTy 00ydaronuxcs,

MIPAKTUYECKYIO IOJrOTOBKY U TPYJOEMKOCTb (B

<
M
aa]
Qo
5 qacax)
E[ dopma TeKyIIero
2| EZ X KOHTPOJIsI
o S w X o)
5| 8 S = Q ycreBaeMocTH/
Ne - 3 o 5 g Konrakrnas pabota mpernogaBaTens ¢ 8 Popwma
/n 21 2] 23 00yJarOIUMHCS = .
@) g =g = POMEKYTOUHOU
M é 9 5 arrecraruu (1o
= & cemecTpam)
% Cemunap/ g
o [MpakTrdeckoe =4
é’ Jlextust b > | Koncynbranus =
nabopaTtopHoe S
3aHsTHE/
paboThI; 3a4eT 1Mo
OTYETY
10 | Cneunanu3upoBaHHbIE W yHUBEpCalbHbIE | 3 8 1 4 1 2 | BeimonHenue
cpensl pazpaboTku Ha Python MPaKTUYECKOU
paboThI; 3a4eT 1Mo
OTYETY
KoHTpomas camocToaTenbHOM paboTh 3 1 3aueT no oT4eTy
IIpomexxyTouHas arrectanus 3 3auer
Bcero 3a nepuon 3 72 17 34 8 12 |1




4.2. I1;1aH BHeayAUTOPHOI CAMOCTOSATEJIBbHOM PadoThl 00y4ar0IMXCsl 10 TUCHHUIIIMHE

CamocrosrenbHas paboTa 00yJaromuxcs Vu4eGHo-
METOIUYECKOe
. OneHouHoe
Cemectp Ha3zBanue paszuena, TeMbl Bun camocTosTensHOM Cpoku |TpymoemkocThb CPEICTEO obecrieueHne
paboThI BBITIOJIHEHUS (uac.) p CaMOCTOSITEJIBHOU
paboThI
OtueTHas paboTa, u3yueHue 3a4eT 1o The R Manuals;
3 basoBble makeTsl B R . CEHTSIOpb 1
MpOrpaMMHOTO HHTEpdeiica OTYETY base
OtuetHas paboTa, H3yueHue 3a4er 1o Available CRAN
3 CrenmanusupoBaHHble TAaKeThl B R . CEHTSIOPb 2
IPOrpaMMHOTO HHTEpderica OTYETY packages by name
. OrtuetHas paboTa, 3yueHue 3a4eT Mo lumber
3 Be6-dpeiimBopku B R p > H3YTICH OKTSI0pb 2 p
MPOrpaMMHOTO HHTEpdeiica OTYeTy
OrtuetHas paboTa, 3yueHue 3a4eT 10 PyPI: unnekc
3 basoBeie nakets/Moaysu Ha Python p > H3YTICH OKTSI0pb 1 M !
MPOrpaMMHOTO HHTEpdeiica OTYETY naketoB Python
Crenuaan3upoBaHHbIE OtyeTHas paboTa, H3yUEHHE 3a4eT 110 PyPI: nunekc
3 . HOSIOpb 2 Y
nakeTsl/Moaynu Ha Python MporpaMMHOro uHTepdeiica OTYeT naketoB Python
y y
. OtuetHas paboTa, u3yueHue 3a4er 1o Django
3 Be6-dpeiimBopku Ha Python P ) MSYIET HOSIOpb 2 Jang
MporpaMMHOTO HHTEpdeiica 0TYeTy
Crnenuanu3upoBaHHbIE U Replit
OrtuetHas paboTa, H3yueHue 3a4eT Mo
3 YHHUBEpCaIbHBIC CPEIbI Pa3pabOTKH . nexabpb 2
Ha Python MporpaMMHOTO HHTEpdeiica 0TYeTy
OO0muii 00BeM caMOCTOATEIHLHON PAOOTHI MO AUCHHUTLINHE (Jac) 12




4.3 Copnepxxanue y4eOHOro MaTepuaJa

I. OcHOBBI IpOrpaMMUpPOBaHUS. AJITOPUTMBI U CHHTaKCHC.

Omnpenenenue mNporpaMMHpOBaHUST U BeO-miporpamMmupoBanusi. CHHTAaKCHC —s3bIKa
nporpammupoBanus. Krnaccudukanus u uepapxus S3bIKOB MPOTPAMMUPOBAHUS. TEXHOIOTHS
IIPOrpaMMHUpPOBaHMs.  ANrOopuTMbl U mOporpammsbl.  JKM3HEHHBIH LUK~ [POTPAMMBI.
[IpoexkTupoBaHue U peanu3anus IporpaMmM.

II. OcHoBBI porpammupoBanus B cpeze R.

Omnpenenenne R, obmactu mpuMeHeHHS UM OCOOCHHOCTH s3bIKa. ba3oBbI cHHTaKcHC.
[IpocTbie MaHUMYJIALNY, YKCTIa U BEKTOPBl. OOBEKThI, X PEKUMBI U aTpHOYTHI. YTIOPSI0UYCHHbIE
U HeymnopsgodeHHble (GakTopbl. MaccuBel U MaTpuubl. Cnucku U ¢pelmMbl TaHHBIX. UTeHue
naHHbIX M3 (ainoB. PacnpeneneHue BeposTHOCTEH. [pynnmupoBKa, LUKIBI M yCIOBHOE
BbinmonHeHue. Cratucrtuueckue mozaenu. I'paduueckue mponenypsl. Ilakerbi, 6a30BbI makeT
(base).

II1. OcHoBsI nporpammupoBanus Ha Python.

Omnpenenenue Python, obnmactu npumenenus szbika. [lepemennble. DyHKIMH U HX
npuMeHeHue. Peannzanus anroputmoB. CTpoku U onepanuu Haj ctpokaMu. CTPOKOBBIE METOABI.
Monynu u nakets! s3pika. Cricku M onepanuu Haa HUMH. Mtepanun. MHOXecTBa, KOPTEXH,
cioBapu. OOpabotka ¢aiinoB. OOBEKTHO-OPHEHTUPOBAHHOE MporpaMMupoBaHue. HTtepaTopsl,
reHepaTopsl U Jekoparopsl. IHTerpupoBaHHbie cpeasl pa3paboTku. PazpaboTka npuiokeHU 1

BEO-TIPUIIOKEHUH.

4.3.1 IlepeyeHb ceMUHAPCKUX, NPAKTHYECKHUX 3AaHATHIH M JIa0OPATOPHBIX padoT

~ TpynoeMkocTb
2 Jac.)
0] o]
= HaumeHoBaHue = 3
S| S < T @ dopmupyemsie
Ne © CEMHUHApPOB 2 2 g B
- = ’ o X 9’ S = KOMITETEHITUN
/i 3 IPAKTUYECKHUX U 28] 5¢°8 T o
¢ o o Z B )
A 6 6 3 2 o E° = & (MHOUKATOPBI)
8 | nmaboparopubixpabor | R § | % 5 3
ol
Z Sl
1 I CuHTakcuC  SI3BIKOB 2 — IIpakTryeckas OIIK-4
IPOrPaMMHUPOBAHHSI pabora. NTKork-4.2
2 II N3yueHne nakeros Ha 2 — IIpakTryeckas OIIK-4
y p
yposHe base B cpene R pabota. NIKork4.2
3 II Paccmorpenue nakera 4 — IIpakTryeckas OIIK-4
ggplot2 B cpee R pabora. N/IKorik-42
4 I N3yueHue  makeToB 4 - IIpakTryeckas OIIK-4
TUTS peau3anum pabora. NKork-4.2
3a1a4
THIPOMETEOPOJIOTHH
B cpene R




TpynoeMkocThb
§ (uac.)
& HanmeHnoBanue = 2
S| S < T @ dopmupyemsbie
Ne - CEMHHAPOB, . 5 2 z 5
S o m b5 = KOMIICTCHIINH
n/n g IIPAKTUYECKUX U 59 55 e = g [ ———
8 1abopaTOpHBIX paboT | R & 0 8 2 g° A p
S ~ %38
Z Sl
5 II Peanu3zanus 4 — IIpakTryeckas OIIK-4
dbpeliMBOpKa shiny paborta. WKonk-42
1utst BeO B cpene R
6 I | U3yuenne  6a30BBIX 2 — [IpakTnueckas OIIK-4
OCHOB M MOJyJisi math paborta. WKonk-42
Ha Python
7 III | PaccMoTpeHue 4 — IIpakTryeckas OIIK-4
Momyneit  matplotlib, paborta. WKonk-42
numpy u pandas Ha
Python
8 I | U3yyenne momyien 4 — [IpakTryeckas OIIK-4
TUIst peanu3anum paborta. W IKork-4.2
3a1a4
THIPOMETEOPOJIOTHH
Ha Python
9 III | PaccMoTpeHue 4 — [IpakTryeckas OIIK-4
¢peiimBopka  django pabora. WNKork-4.2
Ha Python
10 I | Peanmzanus web IDE 4 — [IpakTnueckas OIIK-4
Replit pabora. NTKorik-4.2

4.3.2. IlepeueHb TeM (BONMPOCOB), BHIHOCHMBIX HAa CAMOCTOSITeIbHOE H3y4YeHHE
CTYJA€HTAMM B PAMKaX caMOCToATebHOI padoTsl (CPC)

Ne dopmupyemas
i Tema 3anaHue KOMITETOHLIS NAK
1 W3yuyeHne nmakeToB Ha OIIK-4 N/IKorik-42
ba3zosseie makeTsl B R
ypoBHe base B cpene R
2 W3ydeHne  mMakeToB OIIK-4 N/1Korik-42
Cnennanu3upoBaHHbIE TUTSL peaTn3aluy 3a/1a4
nakeTsl B R TUAPOMETEOPOIOT U
B cpene R
3 Peanu3anust OIIK-4 N/IKorik-42
Be6-dpeiimBopku B R ¢peiimBopka plumber
11 BEO
4 | bazoBele maketb/Monyiu | M3yuenne — 6a30BBIX OIIK-4 NKornk-42
Ha Python ocHoB Python
5 CleIMAT3HPOBAHHbIC Wzyuenne  momyineit OIIK-4 N Kork-42
TUTSL peaTn3aluy 3a/1a4
MaKeThl/MOLyJTH Ha
Pvthon THPOMETEOPOSIOTHH
Y Ha Python
- N Kork-
6 Be6-(peiiMBopku a PaCCVMOTpeHI/Ie . OIIK-4 HKorik-4.2
Pvth ¢peiimBopka  django
ython Ha Python

10



Ne dopmupyemast
i Tema 3amanne KOMITETEHII WK

7 | CnenuanusupoBannubie u | Peamusanus web IDE OITK-4 NIKork-4.2
yHHBepcallbHble  cpenbl | Replit
pa3paboTku Ha Python

4.4. Metoan4yecKkue yKa3aHHs 110 OPraHU3ALMN CAMOCTOATEIbLHOMH Pa0OThI CTYICHTOB
Meronuueckie  peKOMEHJAIMM [0  OpraHW3allid  CaMOCTOSTENLHOH  paboThI
pacrionaratorcsi B DMMOC HpkyTckoro rocyaapcTBeHHOro yHuBepcurera («OOpa3zoBaTeIbHBIN

noptan MpKyTCKOTO rocynapcTBEHHOIO YHUBeEpcuTeTa») https://educa.isu.ru/login/index.php.

Ccbuika Ha Kype: https://educa.isu.ru/course/view.php?1d=43240.

4.5. IlpumepHasi TeMaTHKa KYPCOBBIX padoT (IPOeKTOB)

He npenycMoTpeHsl TEKyLEH IPOrpaMMOi.
V. Y4eOHO-MeTOAMYECKOE H HH(POPMALMOHHOE O0ecnevyeHue TUCHUILINHBI (MO1YJIs1)

a) nmepeYeHb JUTEPATYPbI

I'nunenko, W. I'. TexHojorMM M METOIBI MPOTPaMMHUPOBaHMA: ydeOHOE Mmocodue s
By30B / U. I'. 'aunenko, ®. @. IMasnos, [. 0. ®enopos. — M.: U3n-Bo FOpaiir, 2023. — 235 ¢. —
(Bricmiee obpazoBanue). — ISBN 978-5-534-02816-4. — Tekct: anexTpoHHbIH // OOpazoBaTenbHas
mwiar¢popma IOpaiir [caiit]. — URL: https:/urait.ru/bcode/511891. — Pexum pgoctyna:

HEOTpaHUYEHHBIH JIJIs1 aBTOPU30BAHHBIX TOJIH30BATENICH.

Tpodumos, B. B. Anropurmuszaius 1 nporpaMMupoBaHue: yueOHUK i1 By30B / B. B.
Tpodumos, T. A. IlaBnosckas; nox pexn. B. B. Tpopumosa. — 4-e uzn. — M.: Uzna-so FOpaiir,
2023. — 118 c. — (Bsiciiee oopazoBanue). — ISBN 978-5-534-17497-7. — TekcT: 3NeKTPOHHBIHN //

ObpazoBarenbHas mnatgopma FOpait [caiit]. — URL: https://urait.ru/bcode/533199. — Pexum

JOCTYTIA: HEOTPAaHUYCHHBIH 11 aBTOPH30BAHHBIX MOJIb30BATENEH.

®enopos, /. 0. IIporpammupoBanue Ha si3bIke BbICOKOTO ypoBHs Python: yueOnoe
nocobue s By3oB / JI. FO. @enopos. — 5-e uza., nepepad. u gom. — M.: U3n-Bo FOpaiit, 2023. —
227 c¢. — (Bwicmiee obpazoBanue). — ISBN 978-5-534-17323-9. — Tekcrt: 31eKTPOHHBIN //
ObpazoBarenbHas mnatgopma FOpait [caiit]. — URL: https://urait.ru/bcode/532868. — Pexum

JOCTYTIA: HEOTPAaHUYCHHBIH 11 aBTOPU30BAHHBIX M1OJIb30BATENEH.

Yepuspimes, C. A. OcHOBBI IporpammupoBanus Ha Python: yue6Hoe mocobue uis By30B /
C. A. YepHsies. — 2-e u3l., nepepad. u gomn. — M.: U3n-Bo HOpaiit, 2023. — 349 c¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-17139-6. — Tekcr: snextpoHHbI // OOpa3zoBarenbHas

mwiargpopma IOpaiir [caiit]. — URL: https:/urait.ru/bcode/532446. — Pexum pocTyna:

HGOFpaHquHHLIfI IJIs1 aBTOPHU30BAHHBIX MMOJIL30BaTeIICH.
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0) nepuoauvecKre N3IaAHUA
BectHuk MockoBckoro ynuBepcuteta. Cepus 15: BpluncnurenbHass MmMaTemMaTHka M

kubepreruka (1977-...). — URL: https://elibrary.ru/title_about.asp?id=8373. — Pexxum mocrymna:

HEOI'PaHUYEHHBIN U1 aBTOPU30BAHHBIX I10JIb30BATEIICH.
Bectauk HoBocubupckoro rocynapctseHHoro ynusepeutera. Cepusi: Mapopmannonssie

texaonoruu (2003-...). — URL: https://elibrary.ru/title about.asp?id=11926. — Pexxum moctymna:

HEOI'PaHUYEHHBIN U1 aBTOPU30BAHHBIX [10J1b30BATEIICH.
Bectauk  Cankt-IletepOyprckoro  yHuBepcurera.  IlpukmagHas — mareMaTHKa.
HNudopmaTuka. IIponecchr yIpaBJIeHUS (2005-...). — URL:

https://elibrary.ru/title_about new.asp?id=10570. — Pexum npocTyma: HEOrpaHUYEHHBIH IS

aBTOPH30BAHHBIX MOJIb30BATEICH.
HNudopmaTuka u ee IPUMEHEHMSI (2007-...). — URL:

https://elibrary.ru/title_about new.asp?id=26694. — Pexum npocTyma: HEOrpaHUYEHHBIH IS

ABTOPU30BAHHBIX II0JIb30BaTeICH.

[TpoGremsr UH(pOPMATUKU (2008-...). — URL:

https://elibrary.ru/title_about new.asp?id=30275. — Pexum npocTyma: HEOTpaHUYEHHBIH IS

ABTOPU30BAHHBIX II0JIb30BaTeICH.

B) CIIHCOK aBTOPCKHMX METOAUYECKHUX Pa3padoTokK

ABTOpPCKHE METOIMYECKUE Pa3padOTKH OTCYTCTBYIOT.

r) 6a3bI JAHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE U MOMCKOBbIE CHCTEMBI
Available CRAN packages by name [Dnektponnsiii pecypc] / CRAN [caiiT]. — URL:

https://cran.r-project.org/web/packages/available packages by name.html

base: all R language documentation [Dnextponssiii pecype] / R Package Documentation

[caitT]. — URL: https://rdrr.io/r/#base

Beginner's Guide to Python [Qnextponnsiii pecypc] / Python Software Foundation [caiit].

— URL: https://wiki.python.org/moin/BeginnersGuide/

Django: the web framework for perfectionists with deadlines [DnexrponHsIii pecypc] //

Django Software Foundation [caiit]. — URL: https://www.djangoproject.com/

math — mathematical functions [Onexrponnsiii pecypc] // Python Software Foundation

[caiiT]. — URL: https://docs.python.org/3/library/math.html

Matplotlib: visualization with Python [caiiT]. — URL: https://matplotlib.org/

NumPy [caiit]. — URL: https://numpy.org/

pandas [caiit]. — URL: https://pandas.pydata.org/

plumber: an API Generator for R [caiit]. — URL: https://www.rplumber.io/
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Python 3.11.5 documentation [DnektponHsiii pecypc] // Python Software Foundation

[caitT]. — URL: https://docs.python.org/3/

PyPI: unnexc makero Python [Dnextponnsiii pecypc] // Python Software Foundation

[caiiT]. — URL: https://pypi.org/

Replit [caiir]. — URL: https://replit.com/

Shiny [caiit]. — URL: https://shiny.posit.co/
The Comprehensive R Archive Network [Dnexkrponnsrtii pecypc] // CRAN [caiit]. — URL:

https://cran.r-project.org/web/packages/index.html

The R Manuals [DOnekrponnsiii pecypc] / CRAN [caiit]. — URL: https://cran.r-

project.org/manuals.html

VI. MarepuajabHO-TeXHH4YECKOe o0ecreyeHne TUCIHIIMHBI (MOIYJIs1)

6.1. YueOHo-1200paTopHoe 000py10BaHue

He mpenycMoTpeHO HacTOALIEH IPOrPaMMON.

6.2. IlporpammHoe o0ecnieueHue
Google Chrome (cBoOomHbII Opay3ep). YCIOBHS HCIOJB30BAHUS IO  CCHUIKE:

https://www.google.ru/chrome/browser/privacy/eula_text.html (6eccpodno).

Kaspersky Endpoint Security nist 6uzneca — Crangapthslii Russian Edition (exeronHo
obnosisiemoe [10). JIunensus Ne 1B081911180943145332406 ot 27.11.2019 (2 roga).
LibreOffice (cBOOOIHBII o(hucHbIA HIaKeT). VYcnosus HCIIOJIb30BAHU:

https://www.libreoffice.org/ (6eccpodHno).

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level. Homep
Jluien3un Microsoft 41059241 ot 07.09.2006 (6eccpouHo).
Mozilla Firefox (cBoOGommblii Opay3ep). VYCIOBUS HCIONB30BAHUS 10  CCBLUIKE:

https://www.mozilla.org/ru/about/legal/terms/firefox/ (6eccpodno).

Python (cBoO0HOE MTpUIIOKEHHE ISl TPOTPAMMHUPOBAHMS). Y CIIOBUS HCIIOJIB30BAHUS 10

cewlke: https://opensource.org/license/python-2-0/ (6eccpouHo).
R (cBOOOAHAST 006010UKa AJIsE MPOTPAMMHUPOBAHHUS). Y CIIOBUS UCIIOIH30BAHUS 110 CCHIIKE:

https://www.r-project.org/ (6eccpodHo).

6.3. TexHn4yeckne M JJIEKTPOHHbIE CPEACTBA 00yYCHHS
MynbTUMEIUIHBIA ~ KOMIUIEKC, JE€MOHCTPALMOHHBIA KOMIUIEKT IIPE3€HTAlUWd 110
mucuuiuinHe  «BeO-mporpaMmupoBaHue B THAPOMETEOPOJOTMM»;  TOMEIIEHUE s

CaMOCTOSITENIbHOU paboTHI CTYJICHTOB — KOMITBIOTEPHBIH Kiacce ¢ goctynoM B Mateprer u SUOC.
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VIIL.

3auaTHIX — 51 gac.

Oo0pa3oBaTe/bHbIE TEXHOJIOTHH

I/IH(l)OpMaI_[I/IOHHBIG TCXHOJIOTUHU HCTIOJB3YIOTCA Ha BCCX JICKIHMOHHBIX W MPAKTUYCCKHUX

HaumeHnoBaHue TeM 3aHATHIH ¢ ykazaHueMm (popM/ MeTO10B/ TEXHOIOTUN 00ydeHHS

®opma /
MeTopl//TeXHOIOTHH
No KonnuectBo
i Tema 3ansTUA Bun 3ansatus JUCTaHLIUOHHOTO, 4ACOB
MHTEPaKTUBHOI'O
o0yueHus

1 N3yueHne nakeToB Ha IIpaktnueckas | IIporpammupoBanue 2
ypoBHe base B cpene R pabota

2 Paccmorpenue nakera IIpaktnueckas | IIporpammupoBanue 4
ggplot2 B cpene R pabota

3 N3yueHne nmakeTos it IIpaktuyeckas | IIporpammupoBanue; 4
peann3anuy 3aaaq pabora METOJ KEHCOB
TUJIPOMETEOPOJIOTUH B
cpeae R

4 Peanmzanus IIpaktuyeckas | IIporpammupoBanue; 4
dbpeiimBopka shiny s pabota METOJ] KEHCOB
BeO B cpene R

5 N3yuenune 6a30BbIX IIpaktuyeckas | IIporpamMmmupoBanue 2
OCHOB M MoyJisl math Ha pabora
Python

6 Paccmorpenue monynenn | Ilpaktuyeckas | IIporpammupoBanue; 4
matplotlib, numpy u pabota METOJ] KEHCOB
pandas Ha Python

7 N3yuenne monynen niust | I[lpaktuyeckas | IIporpammupoBanue; 4
peann3anuy 3aaaq pabora METOJ KEHCOB
T'MJIPOMETEOPOJIOTUU Ha
Python

8 Paccmotpenue IIpaktuyeckas | IIporpammupoBanue; 4
dbpeiimBopka django Ha pabota METOJ] KEHCOB
Python

9 | Peanuzamus web IDE [Mpaktuyeckast | I[IporpammupoBanue 4
Replit pabora

Htoro yacos: 32

VIII. OneHo4Hble MaTEePHAJIBI IS TEKYLIEr0 KOHTPOJIS U MPOMEKYTOYHOM

aTTecTalnn
@OHJI OLIEHOYHBIX MAaTepUaOB IO JUCHUIUIMHE (MOJIYJII0) NpPEACTaBisieT coOoi

KOMIUICKT OIICHOYHBIX MAaTePUAIOB JUIsI TMPOBEACHHS TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOM
aTTecTaluu 00yYaroIIUXCsl.

OneHouyHbIE MaTepuaabl TEKYIIETO KOHTPOIS (OPMUPYIOTCS B COOTBETCTBUU C
MOJIOKEHUEM O OaJUTbHO-PEUTHUHTOBOM CHCTEME YHHBEPCUTETA: aHAJIN3 M OIIEHKA Pe3yJbTaTOB

BBIITOJIHCHHBIX
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MPAaKTUYECKUX padoT, 3a1aHUH ISl CAMOCTOSITEIbHOM PabOThI CTYAEHTOB (BBIOOPOUHAs IPOBEPKA
BO BpeMsl ayJUTOPHBIX 3aHATHH). POpMOIl NPOMEXYTOUHOM aTTECTallMM SBJSETCS 3auer.
KonTtponb 3HaHMI Ha 3aUeTe MOXKET ObITh OPraHW30BaH B IBYX BUAAX: YCTHO IO MPEASIOKEHHBIM
B HACTOSIIEH MTPOrpaMMe BOIPOCAM C MPEIBAPUTEIBHON MOATOTOBKON WIIM MUCBMEHHO B (hopme
Tecta. HasHaueHne OlleHOYHBIX CPEJCTB — BBIABUTH cpopMupoBaHHOCTH KoMmeTeHuuu OITK-4.

bannpHO-peHTHHrOBast cUCTEMa OLEHKH YCIEBAaEMOCTH CTYJCHTOB OCHOBaHA Ha OIICHKE
KaX/10TO BUa pabOTHI CTYACHTA MO TUCIMIUIMHE B peHTHHIOBBIX Oayutax. bamssl HabuparoTes B
TEUEHHUE BCEro IMepuoja U3yueHHs JAUCHUILIMHBI 32 Pa3IMYHbIe BUIbI YCIEIIHO BBITIOIHEHHBIX
pabot. 3akperieHre KoJu4ecTBa 0aJljIoB 3a ONpPECICHHBIME TEMaMU M BUJAaMU PabOT 3aBHUCHUT
OT 3HAUYMMOCTH OTJAEIBHBIX TeM W OTAEIbHBIX BUIOB PAa0OT sl OCBOEHHUS JUCIMILIHHBIL.
VYcBOeHHE CTY/IEHTOM M3y4aeMOW B CEMECTpe MUCUUILIMHBI MaKCUMalabHO oleHuBaercs B 100
0auioB. YKa3aHHOE€ MaKCHUMalbHOE KOJMUYECTBO 0ayuioB (Suror), KOTOPOE CTYICHT MOXET
HaOpaTh 3a CEeMeCTp, CKJIQABIBACTCA U3 CyMMBI OasIOB 3a TeKyIIyl0 paboTy B cemecTpe (Stk) U
0aIoB, OMYyYEHHBIX BO BpeMs 3adeta (Smk). [Ipu 3TOM MakcuManbHOE KOIWYECTBO OAIIIOB 3a
Tekymyto paboty B cemectpe (Stk) orpanmumBaercs 61 Oammom. PelTuHTOBO# cucTeMoit
MpeIyCcMaTpuBalOTCA «mpeMuanbubiey Oamibel (o1 0 go 10 GamioB), KOTOpbIE MOTYT OBITH
n00aBlIeHBl CTYJIEHTY 3a BBICOKOE KAdyeCTBO BBINOJHEHHBIX pabOT W HCIOJIb30BaHHUE B
CaMOCTOSITENIbHOW  paboTe MaTepualioB, BBIXOJAMIMX 3a pPAMKH Y4YeOHOM MpOrpaMMbl.
[IpemuanbHbie OamIbl BHICTABISIOTCS B BEJOMOCTh J0 Hadana 3adetra. Ha omenky 3aueta (Smk)
MaKCUMAaJIbHO TIpeycMaTpuBaeTcs 29 6aos.

Bannel 3a Tekyuryto paboTy CTyJeHTa MO AUCHUILIMHE HAYUCIAIOTCS MpenoaBaTeieM B
TeueHue cemectpa. HabpanHast cTyieHTOM cyMMa OalljioB BBICTABIISIETCS B BEIOMOCTb. CTyIeHTY
JI0JDKHA TIPEeIOCTaBIAThCA HHPOpMaLus 0 HaOpaHHOU UM cymme 6auioB. CTyneHT, HabpaBIuuii B
pesynbrare Tekyiei paboTel o auctumuinHe (Stk) MeHee 30 GaiioB, HE MOMyCKaeTcs K caadue
3ayeta. EMy BBICTaBIsieTCS aKajeMUYecKast OIICHKA «HE 3a4TEHO».

Ecnu Ha 3adere OTBET CTyJeHTa oOlLeHMBaeTcs MeHee ueM 20 OauiamMu, TO MpeaMeT
CUMTAETCs HEe CaHHBIM, B BE€JIOMOCTh BBICTABIISICTCS aKaJeMUUYeCKasi OI[eHKa «He 3a4TeHo». Ecnu
Ha 3ayeTe CcTyAeHT Habupaer 20 u Gojee OaIoB, TO OHM HPUOABIAIOTCS K CyMMe OallioB 3a
TEKyIIyl0 paboTy U MEepeBOAITCS B aKaJIeMHUYECKYIO OIEHKY (CM. TaOmuIly HUXKE), KOTopas

(duKcupyercs B 3a4€THON KHUXKKE CTY/ICHTA.

HTtorosriit
CEMECTPOBBIN
o AxageMudeckas OIeHKa Kpurepuu olieHMBaHUS HA YCTHOM 3a4eTe
pEeUTHHT
(Swuror)
<61 «HC 3a4TCHO» ® TIpeAIoaracTcs, 4TO CTYIEHT HE
pa3o0pancsi C OCHOBHBIMH H3YYCHHBIMH B
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Hrorosslii
CEMECTPOBBIN
PEUTUHT

(Suror)

AkaneMuyeckas OLleHKa Kputepun olieHNBaHNs HA YCTHOM 3a4eTe

mporecce oOydeHUs BOMPOCAMH, HE TMOHUMAET
CYILIHOCTH IIPOLIECCOB U SIBJICHUH;

e MaTepHuall M3Jaraercs Hemocyen0BaTeIbHO,
HE TPEJCTaBISAECT OINPEACICHHOM CUCTEMBI
3HaHUM;

® UMEIOTCS 3aMETHbIE HAPYIICHUS HOPM
JIUTEPaTypHOU peuu;

¢ OOHAPYKUBAIOTCS 3HAUYUTEILHBIC TPOOEITHI B
3HaHUSAX OCHOBHOI'O ITPOTPaMMHOTO MaTepHaia;

® JIOMYCKAIOTCS MPUHIMITHATLHBIC OITUOKU B
OTBETE Ha BOIPOCHI 3a4€Ta; JIEMOHCTPUPYETCA
HE3HaHUE TEOPUU U MPAKTUKH MPEIMETA.

>61 «3aYTEHO» ® KaK MHHUMYM, IPEANOAraeTcsi KpaTKui
OTBET B paMKaxX JEKIHMOHHOIO Kypca C
MOBBIIICHHEM pa3BepHYTOCTH,
CHCTEeMaTH3MPOBAaHHOCTH W  JIOTUYMHOCTH; B
OTBETaxX JOMYCKalOTCsl HETOUHOCTH;

® Kak MHHUMYM, JeMOHCTPHUPYIOTCS
MOBEPXHOCTHBIC 3HAHMUS BOIIPOCA C HApaCTaHHEM
rTyOMHBI OXBATa;

® JIOITyCKAIOTCS HapyILICHUS B
MOCTIeIOBATEIbHOCTH U3JI0KECHHUS;

® BO3MOXXHBI 3aTPYIHECHUSI C BHIBOIAMH;

® JIOITyCKAIOTCS HapyIICHHs HOPM
JIUTEPaTypHOU peuu;

® KaKk MHUHHMYM, IPOTPaMMHBII Marepua
U3BeCTEH B 00béMe, HEOOXOOMMOM I
MIPEICTOSIIEH pabOTHI.

B 3aueTHO# BegoMoCTH IpernojaBaTeieM MPOCTABISIETCS UTOTOBOE KOJUYECTBO OalljIoB
(Sutor) M COOTBETCTBYIOIIAsE UTOTOBOM cymMMme OaijioB akaJeMHuYecKas OlleHKa Mponuchio. B
3a4ETHYI0 KHIDKKY CTyJEHTa B BHJE JIpOOM BBICTABIISIETCS HTOTOBOE KOJMYECTBO OaJIOB U
aKaJieMuyeckas OLEHKa Mponuchio, Hampumep: 3adreno/80. Ilpum cmaye 3adera 110
VH/IMBUYaTbHOMY 9K3aMEHAIIMOHHOMY JIUCTY (HAIpaBJICHHIO) IPETIOAaBATENb B Tpade «OLeHKa
MIPOCTABISICT MTOTOBOE KOJMYECTBO OamiaoB (Suror) M COOTBETCTBYIOUIYIO HUTOTOBOM cymMme

0aJIOB aKaJIEMUYECKYIO OIIEHKY MPOMHCHIO B BUAE JPOOH.

Marepuansl 1J1 IPOBEACHUS TEKYLIETO U IIPOMEXYTOYHOI'O KOHTPOJIS 3HAHUU CTYIEHTOB

KOHTDOMIDYEMAIC KonTtponupyemsbie
Ne Bup xonTpOns TpOJMpY KOMIIETEHIIN/
TeMBbI (pa3zesibl) e —
1 3auer I-111 OIIK-4
NKonk42
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IIpumepHBIii IepeueHb BOIPOCOB U 3aaHuil K 3a4eTy:OmpenesacHue NporpaMMUpPOBaHUs

U BeO-IIpOrpaMMHUpOBaHHUSL.

2. CuHTakcuc s3bIKa NpOrpaMMHUPOBAHMSL.

3. Knaccudukanus u uepapxus s36IK0B IPOrpaMMUPOBAHUS.

4. TexHomorus NporpaMMHpPOBaHUSL.

5. ANropuTM™msl ¥ IPOrpaMMBbl.

6. JKu3HEHHBIN LMK IPOrpaMMBbl.

7. IIpoekTupOoBaHHE U peann3als IPOrpaMM.

8. Omnpenenenue R, ob6macT npuMeHEHUsI 1 0COOCHHOCTH SI3BIKA.

9. ba3zoBslii cunTakcuc R.

10. IIpocTble MaHUITYJISILIMK, YHCIIA U BEKTOPHI B R.

11. OOBEKTHI, UX PEKUMBI 1 aTPUOYTHI B R.

12. YnopsiioueHHbIE U HEYTIOpSAA0YEeHHBIE (haKkTOpHI B R.

13. MaccuBbl 1 MmaTpuiibl B R.

14. Cniucku u ppeiimbl 1aHHBIX B R.

15. Urenune nanHbIix u3 Qaiinos B R.

16. Pacnpenenenue BepositHocTel B R.

17. I'pynnupoBKa, [IUKJIIBI U YCIOBHOE BBINIOJIHEHKE B R.

18. Cratuctnueckue moaenu B R.

19. I'padmueckue npoueayps! B R.

20. ITaketsr, 6a30BbIi makeT (base) B R.

21. Onpenenenue Python, o6mactu mpuMeHeHUs SA3bIKA.

22. Ilepemennsie B Python.

23. dyHKIMHU ¥ UX npuMeHeHue B Python.

24. Peanuzanus anroputMos B Python.

25. Ctpoku u onepauuu Haj ctpokamu B Python.

26. CtpokoBbie MeTOIbI B Python.

27. Monynu 1 makeTsl si3pika B Python.

28. Criucku U onepanuu Haja HUMH B Python.

29. Ureparuu B Python.

30. MHoXxecTBa, KOPTEXkH, cinoBapu B Python.

31. O6paboTka (aiinos B Python.

32. O0BEKTHO-OpUEHTHPOBAHHOE ITporpaMmmupoBanue B Python.

33. UtepaTopsl, reHepaTopsl U 1ekopatops! B Python.

34. UnTerpupoBanHbie cpenbl pazpadotku B Python.
17



35. PazpaboTka nmpunoxeHuid 1 BeO-npuiiokeHuit B Python.

Paspabory HKH:

~

CT. Mperno/jasareib Jlonatuu M. H.

IIporokos Ne 3 ot «15» anpens 2025 r.
3aB. kadeapoii _c /~8#. B. Jlamvuuesa
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JIMCT coriacoBaHusi, JONMOJHEHUH U U3MEHEHUM
Ha 2026/2027 yyeOHbIi rojg

W3menenuit B paboueit mporpamme aucuuiuinabl Ha 2026/2027 yueOHbIi TO HET.

Jekan reorpaguueckoro (axkyibTeTa |:




