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I. Heau u 3axa4m AUCHUNIMHBI (MOIYJIA)

[lenn pucHMMIMHBL:  (QOPMUPOBAHME TEOPETUYECKMX M IPAKTUYECKUX  OCHOB
IporpaMMHpPOBaHUs M 6a30Boe cozgaHue BeO-(PpeiMBOPKOB Uisi pelieHus: MpodecCHOHATBHBIX
3a7a4 B TUAPOJIOTHH.
3amaun AUCIUILTUHBL:
e u3yudeHHe 6a30BOr0 CMHTAKCHUCA S3BIKOB MporpammupoBanus R u Python;
® DPACCMOTPEHHE OCHOBHBIX MAaKETOB JUII CTATUCTUYECKOH 0OpaOOTKH MJaHHBIX |
co3nanus rpa¢uku B R;

® OCHOBBI MaTeMaTHUYECKOW 00pabOTKU AaHHBIX U rpadornocTpoeHus B Python;

® u3yuYeHHE CIEIHATU3UPOBAHHBIX MakeToB U (peiMBOpkoB B R u Python mis Hyxnq
THJIPOJIOTUH;

® paccMOTpeHHE OCHOBHBIX BeO-(peiiMBopkoB B R u Python.
II. MecTto aucuunmiannbl (MoayJsi) B ctpykrype OIIOIT

YyeOHast TUCIUIUTMHA OTHOCUTCS K 0043aT€IbHON YaCTH MPOTrPaMMBI.

Jis u3ydeHus: JaHHOM y4eOHOW TUCIMIUIMHBI (MOYJIs) HEOOXOAUMBI 3HAHUS, YMEHUS U
HaBBIKH, (popMHUpyeMBble MPEAIISCTBYIOMUMH JUCHUIITUHAMU: «DH3HKa», «AHAIUTHYECKAs
reoMeTpHs U BeIciIas anredpa», «MaremaTruueckuii ananusy», « Tapopmarukay.

[lepedyenp mocnenyromuX Yy4eOHBIX MUCHMIUIMH, A KOTOPHIX HEOOXOAMMBI 3HAHUA,
YMEHUSI W HaBbIKH, (OpPMHpYEMble [IaHHOW y4eOHON AMCUMIUIMHOW: BCE IOCIEAYIOLIHNE
IUCLUMIUIMHBL (TIpeXJe Bcero — HH(OPMAIMOHHOTO IHKIA: «[ UAPOMETeOpOsIornyecKre
MH(POPMALMOHHBIE CUCTEMBI», «METOABI CTaTUCTUYECKON 00padOTKU THIPOMETEOPOTIOTHUECKUX
TaHHBIX», «['WApoIOrHuecKue MpPOTHO3BD», «['Haposoruyeckue pacyeTs»), Aas 00paboTKH
JAHHBIX YW HANMCAHMs OTYETOB BO BPEMS O3HAKOMMTEJBHBIX, IPOEKTHO-TEXHOJOTMYECKUX U

NPEJIUTUIOMHBIX MTPAKTHUK, JJIS1 HAMMCAHUS KYPCOBBIX U BBITYCKHBIX KBAJTU(PHKAIIMOHHBIX Pa0OT.
I1I. TpeGoBaHus K pe3yJabTaTaM OCBOCHHMS IMCIUILIHHBI (MOAYJIST)

[Tpomiecc oOCBOEHUS AMCUUIUIMHBI HampaBieH Ha (OpMUpOBaHME KOMIIETCHLUH. B
cootBeTcTBUM ¢ PI'OC BO n OIl BO no naHHOMy HallpaBJIEHHIO MOATOTOBKH (CHELMAIBHOCTH)

05.03.04 «'ugpoMeTeopoIOTHsD).




[lepeyens mIaHUPyEMbIX PE3yIbTaTOB 00yUEHUS 10 TUCIUIUTHHE (MOIYIII0), COOTHECEHHBIX C

WHIUKAaTOpaMU JTOCTHUKEHUS KOMIIETEHLINI

Komnerenmus Hruikarop o PesynbTars! 00yueHUs
KOMIIETEHIIHH
OIIK-4 HJ[Kornk-4.2 3namo:
Coocoben peuiaTb HpI/IMeHHeT 3HaHHUA B e IIpeAMET M 3aJayu, 0a30BBIN
3a7auu obnacTu MOHSATUIHBIN ammapar
npodeccuoHaTbHON IPOTPaMMHUPOBAHUS IpOrpaMMUPOBAaHUS U BeO-
nearenbHocTH B obnactu | 'C-texHonorui, IIPOrpaMMHUPOBAHMS;

THPOMETEOPOJIOTHH U
npuoOpeTaTh HOBBIE
3HAHUS C
UCTIOJIb30BaHUEM
MH(POPMALIMOHHBIX
TEXHOJIOT U1

MOJIB3YETCSl CTaHAAPTHBIMH
IPOTPaMMHBIMU
MPOAYKTaMH ISt
00paboTKu u
BU3YyaJIN3aIIH
TUAPOMETEOPOTIOTNYECKON
uHpopManuu

OCHOBHBIEC TaKeThl/PpeiiMBOPKHI
JUIs TIpOrpaMMHON  00palboTKH,
aHaJM3a ¥ BBHIBOJIA TAaHHBIX;

® METO/IbI IIPOrpaMMHOMN
00paboTku JTAHHBIX TUIS
peneHus 3aja4
TUAPOIOTUYECKON
HalpaBJICHHOCTH.
Ymemu:
e paboraTh co cpelcTBaMu

MIPOTPaMMHUPOBAHHUS H
penakrtopamu koma i R wm
Python;

pelarh CTaHIAapTHHIE 3aJauyd B

o0nactu TUIPOJIOTUN c
UCTIOJIb30BaHUEM
MaKeTOB/MO Ty eit/hpeiMBOPKOB
R u Python.

® [IOBBIIIATH CBOIO
UH(POPMALILOHHOIO
IPaMOTHOCTb.

Braoemy:

® OCHOBHBIMH  TE€PMHHAMH U
MOHSATUSAMHU B o0mactu
IporpaMMHPOBAaHUS U BeO-
POTPaMMUPOBAHUS;

e 0a30BBIMU IIPAKTUYECKUMHU
METOAaMHU M TEXHOJIOTUSIMHU
IPOTPaMMHOTO coopa,
XpaHEeHHUS, BBIYUCIICHHS,
00pabOTKM ¥ Tpe/CTaBICHUS
uHpOpManuy, BKJIIOUast
THJIPOJIOTUYECKYIO.

IV. Conep:kanue U CTPYKTypa AUCHHUILIMHBI (MOLYJI51)

O0BeEM IUCIUIUIMHEI COCTABIIAET 2 3a4eTHbIE €AMHULIBI, WUIH 72 Jaca.

®opMa IPOMEKYTOUHON aTTECTALUU: 3a4CT.




4.1 Coaep:kanue IMCHMILIMHBI, CTPYKTYPHMPOBAHHOE II0 TeMaM, ¢ YKa3aHMeM BH/I0B Y4YeOHBIX 3aHATHI M OTBEJCHHOI0 Ha HHUX
KOJINYeCTBA aKA/IeMHYeCKHX YaCOB

Bunapt yueOHoI paboThI, BKIIIOUAs
S CaMOCTOSITENIbHYIO paboTy 00yJarommxcs,
”é IIPAKTHUYECKYIO ITOATOTOBKY U TPYIOEMKOCTH (B
S yacax)
= dopma TeKyIero
t 3 :
& 3) = KOHTPOJIS
a, ] = X Qo
= 2 S = Q9 ycreBaeMocTu/
Ne 3 > 5 = KonrakrHas paboTa npemnoaaBarens ¢ S,
Paznen nucuuninuHel/Tema S o o 2 - dopma
n/n 5 = T 00yJaromuMucs 3 .
O o = g = MPOMEKYTOYHOU
M 39 5 arrecranu (1o
e
=] = ceMecTpam)
> o
< Cemunap/ 5
= IT
AKTUYECKOE g
§ Jlexknus P > | Koncynpranus §
n1abopaTtopHoe 3
3aHsATHe/
1 OcCHOBBI ITPOrpaMMHUPOBAHUS. AJTOPUTMBI | 3 3 1 2 Beinonnenue
U CUHTAKCHC. MPAKTUYECKOU
paboThI
2 OcHogsl s3b1ka R. Micnionp3oBanue 6a3oBbix | 3 6 2 2 1 1 Beinonnenue
ITAKETOB. MPAKTUYECKOU
paboThI; 3a4eT MO
OTYETY
3 I'padonocTpoenne u  craructudeckas | 3 6 2 4 Brinosninenue
00paboTka 1aHHBIX B R IIPaKTUYECKOU
paboThI
4 Crnennanu3upoBaHHbIE MMAKETHI B cpene R 3 9 2 4 1 2 | Boimonnenue
IIPaKTUYECKOU
paboThI; 3a4eT MO
OTYETY




Bunapt yueOHoli paboThl, BKIIIOUAs
CaMOCTOSITENIbHYIO paboTy 00ydaromuxcs,

IIPAKTUYECKYIO ITOATOTOBKY U TPYIOEMKOCTH (B

yacax)

®dopma TeKyIero

<
~
aa]
S
=
)
—
S
N <
2 =g & KOHTPOJISI
&l o | 8K S /
S g = yCIEBAEMOCTH
Ne 3 o 5 = KonrakrHas paboTa npernoaaBarens ¢ S,
Paznen nucuuninuzel/Tema S o o 9 - dopma
n/n 5 = T 00yJaromuMucs 3 .
O o =R = IIPOMEXYTOYHOU
aa) é 9 5 aTTecTanuu (1o
E = cemMecTpam)
X Cemunap/ g
= IT
AKTUYECKOE =]
§ Jlexknus P > | Koncynpranus =
n1abopaTopHoe S
3aHsATHe/

5 Beb6-dpeiimBopku B cpene R 3 9 2 4 1 2 | Bemonnaenue
[IPaKTUYECKOU
paboThI; 3a4eT MO
OTYeTy

6 OcHoBbl  si3pika Python. Wcnonws3zoBanue | 3 5 1 2 1 1 Brinosnnenue

0a30BbIX MAKETOB/MOYJICH. IIPaKTUYECKON
paboThI; 3a4eT MO
OTYeTy
7 I'padonocTpoenne u  craructudeckas | 3 7 2 4 1 Brinosnnenue
o0OpaboTka manHbIX Ha Python MPaKTUYECKOU
paboThI

8 Crnenuanu3upoBaHHble makeTs! A Python | 3 9 2 4 1 2 | Beimonnenue
[IPaKTUYECKOU
paboThI; 3a4eT MO
OTYeTy

9 Beb6-dpeiimBopku Ha Python 3 9 2 4 1 2 | Boimonnenue
IIPAKTUYECKOU




Bunapt yueOHoli paboThl, BKIIIOUAs
CaMOCTOSITENIbHYIO paboTy 00ydaromuxcs,

IIPAKTUYECKYIO ITOATOTOBKY U TPYIOEMKOCTH (B

yacax)

®dopma TeKyIero

<
~
aa]
S
=
)
—
S
N <
2 = Qo = KOHTPOJISI
a, ] = X Qo
s 8| €& Q crieBaeMoCTH/
(7 s y
Ne 3 o 5 = KonrakrHas paboTa npernoaaBarens ¢ S,
Paznen nucuuninuzel/Tema S o o 9 - dopma
n/n 5 = T 00yJaromuMucs 3 .
O o =R = IIPOMEXYTOYHOU
mES 5 arrectauuu (1o
a.
E = cemMecTpam)
X Cemunap/ g
= IT
AKTUYECKOE =]
§ Jlexknus P > | Koncynpranus =
n1abopaTopHoe S
3aHsATHe/
paboThI; 3a4eT MO
OTYETY
10 | Coneunanu3upoBaHHble M yHUBEpCaibHbIC | 3 8 1 4 1 2 | Boimonnenue
cpensl pazpaboTku Ha Python MPaKTUYECKOU
paboThI; 3a4eT MO
OTYETY
KoHTponb caMocTosiTenbHON paboThHI 3 1 3ader 1o oTyery
[IpomexxyTo4Has aTTecTanus 3 3auer
Bcero 3a nepuop 3 72 17 34 8 12 |1




4.2. I1;1an BHeayIMTOPHOM CaMOCTOSITEIbHON Pa0oThI 00y4aroIMXCsl 110 JUCHUIIIHHE

CamocrosTenbHas paboTa 00yJaomuxcs VYueGHo-
METOMYECKOE
. OnenouHoe
Cemectp Ha3zBanue paszena, TeMbl Bun camocrosiTensHOM Cpoxku  |TpynoemkocTb Cpe/ICTBO obecrieueHue
paboThI BBITIOJIHEHHUS (dac.) CaMOCTOATEIbHON
padoThI
OtuetHas paboTa, U3y4eHue 3a4er 1o The R Manuals;
3 basoBble makeTs B R . CEHTS0pb 1
IPOTPaMMHOTr0 HHTep(eiica OTYETy base
OrtuerHas paboTa, u3y4ueHue 3a4er 1o Available CRAN
3 CrenmanusupoBaHHble akeThl B R . CEHTS0pb 2
IPOTPaMMHOT0 HHTepdeiica OTYETY packages by name
. OtuetHas pabora, U3y4eHue 3a4er 1o lumber
3 Be6-dpeiimBopku B R P > M3YIEH OKTSIOpb 2 P
IPOTPaMMHOTr0 HHTepGeiica OTYETy
OtuetHas pabora, U3y4eHue 3a4€T 110 PyPI: nnnekc
3 basoBeie makeTsl/Mmoaynu Ha Python P > M3YIEH OKTSIOpb 1 Y !
MPOrpaMMHOTO HHTEpdeiica OTYETY nakeroB Python
3 Crienmanu3upoBaHHbIE OtuetHas pabora, U3y4eHue HOSIGDE > 3a4€T 110 PyPI: nnnekc
nakeTsl/Moayau Ha Python IPOTpaMMHOTr0 HHTepdeiica P OTYETY nakeToB Python
. OtuetHas pabora, U3ydeHue 3a4er 1o Django
3 Be6-¢dpeiimBopku Ha Python P > MYIEH HOAOPb 2 Jang
IPOTpaMMHOTr0 HHTepdeiica OTYETy
CrenmanusupoBaHHbIE U Replit
OtuetHas paboTa, U3ydeHue 3a4yer Mo
3 YHHBEpCallbHbIE Cpeibl pa3paboTKu . nexalpb 2
wa Python IIpOTpaMMHOT0 HHTep(eiica OTYETy
OO6muit 00beM caMOCTOATEIHLHON PAOOTHI IO JUCIHILTHHE (4ac) 12




4.3 ConepxxaHue y4eOHOr0 MaTepuasa

I. OcHOBBI TpOrpaMMUpOBaHUsl. AITOPUTMBI U CHHTAKCHUC.
OmnpezneneHue MporpaMMHpOBaHUS U BeO-mporpamMmupoBaHusi. CHHTAaKCHUC —S3bIKA
nporpammupoBanus. Knaccudukanus u mepapxusi si3bIKOB MPOrpaMMHUpPOBaHMs. TexHOIO0rHs
IIPOrpaMMHUpPOBaHUs.  AJNTOpUTMBI ¥ mporpaMMmbl. JKHW3HEHHBII LHKI — NIPOTrPaMMBl.
[IpoexkTupoBaHue U peanu3anus IporpaMM.

II. OcHoBBI IporpamMmmupoBanus B cpene R.

Onpenenenne R, obnacTu mpuMeHEHHS W OCOOEHHOCTH s3bIKa. ba3oBbIil cHHTaKcHC.
ITpocTble MaHUITYJIALNY, YUCTIA U BEKTOPbI. OOBEKTHI, X PEXKUMBI U aTPUOYTHL. YTIOPSAI0YCHHBIE
U HeymnopsiaodeHHble (akTopbl. MaccuBbsl U Marpulbl. Criucku U QpeiimMbl JaHHBIX. UTeHHE
maHHBIX W3 (aiioB. Pacnpenenenue BeposiTHOCTEH. ['pynmupoBKa, LUKIBI U YCIOBHOE
BbinmosiHeHne. Craructudeckue moxaenu. I'paduueckue mponenypsl. Ilakersi, 6a30BbIi makeT
(base).

II1. OcHoBbI mporpamMmmupoBanus Ha Python.

Onpenenenne Python, obmactu mpumenenus s3bika. Ilepemennble. DyHKIMM U HX
npuMeHenue. Peanuzanus anroputmoB. CTpoKH U onepanuy Haja cTpokaMu. CTPOKOBBIE METOIBI.
Monynu u nakets! s3plka. Clcky U onepauMy Haja HUMU. Mtepanuu. MHOXeCTBa, KOPTEXKH,
cioBapu. OOpabotka (aitnoB. OOBEKTHO-OPUEHTHPOBAHHOE MPOrpaMMHpoBaHue. Mteparopsl,
TeHepaTopsl U JAeKopaTopbl. IHTerpupoBaHHbIe cpefbl pa3padoTku. Pa3paboTka MpuiokeHun u

BEO-TTPHITIOKEHHIA.

4.3.1 IlepeyeHb ceMMHAPCKHUX, IPAKTHYECKUX 3AHATHI 1 JJa00PaTOPHBIX padoT

. TpynoemkocTs
= Jac.)
] o]
= HaumeHnoBanue = a4 <
S| S < = 2 dopmupyemble
Ne © CEMMHAPOB, 2 5
= o m 298 8 e = KOMIICTCHIHH
/o o IPAKTUYECKUX U 5 o = 2L 5T o
= AGona a6 33 o= S = (MHAUKATOPHI)
8 | naboparopHbix pabot | @ § | 2 % 5 3
ol
Z g =
1 I CuHTakcuc  SI3bIKOB 2 — IIpaxTueckas OIIK-4
IIPOrpPaMMHUPOBAHHUS pabora. NKormk-4.2
2 II N3yueHne nakeTroB Ha 2 — IIpaxTrueckas OIIK-4
ypoBHe base B cpenie R pabora. N 1Kormk-4.2
3 II Paccmorpenue nakera 4 — IIpaxTueckas OIIK-4
ggplot2 B cpene R pabora. NJIKonk-4.2
4 II N3yueHne  makeToB 4 — IIpaxTrueckas OIIK-4
TUISL peanuzanuu pabora. NKork-4.2
3aja4
THJIPOMETEOPOJIOTUH
B cpene R

10




_ TpynoemkocTsb
= yac.)
] o]
; Hanwenosaune S s E & dopmupyemble
Ne < CEMHUHAapOB, . B z S
n/m 0:)( NPaKTUYECKUX U g g = 2 2 = o KOMIICTCHINH
= 33 IR = & (MHAMKATOPHI)
s nab0paTOpPHBIX PaboT | A § 2 % E( 3
2 £ 2
5 II Peanuzanus 4 — IIpaxTueckas OIIK-4
¢petimBopka  shiny pabora. NKork-4.2
1uist BeO B cpene R
6 III | M3yyenune  6Ga30BBIX 2 — IIpaxTueckas OIIK-4
OCHOB M MOJyJisi math pabora. WJIKormk-4.2
Ha Python
7 III | PaccmoTpenue 4 — IIpaxTueckas OIIK-4
Moayneir  matplotlib, pabora. WJIKormk-4.2
numpy u pandas Ha
Python
8 III | U3yyenne mMonyien 4 — IIpaxTueckas OIIK-4
JUTSt peanu3anuu pabora. NKonk-4.2
3aja4
THJIPOMETEOPOIOTHH
Ha Python
9 III | PaccmoTpenue 4 — IIpaxTrueckas OIIK-4
¢bpeiimBopka  django pabora. NKonk-4.2
Ha Python
10 I | Peanuzamus web IDE 4 — [IpakTnueckas OIIK-4
Replit pabora. NKormk-4.2

4.3.2. IlepeueHb TeM (BONPOCOB), BHIHOCHMBIX Ha CaMOCTOSITEJIbHOE H3y4eHHe
CTYI€HTAMM B PAMKaX caMOCTosATebHOI padotsl (CPC)

Ne Tema 3anaHue PopmHpyemas NaK
/1 KOMIIETEHIIUS
1 FasoBbie HAKeThl B R N3yueHne nakeTroB Ha OIIK-4 NKork-4.2
ypoBHe base B cpeie R
2 N3yueHne  makeroB OIIK-4 NKork-4.2
Crnenanu3upoBaHHbIE IS peaTi3aiuy 3a1a4
nakeTsl B R THJIPOMETEOPOSIOTHH
B cpene R
3 Peanmaunﬁ OIIK-4 I/II[KOHK-4_2
Be6-dpeitmBopku B R ¢petimBopka plumber
11 BEO
4 | ba3oBble makerbl/mMmomynu | M3yuenue — 6a30BBIX OIIK-4 NKormk-4.2
Ha Python ocHoB Python
5 T s— N3yuenne Mopyien OIIK-4 N Konk-4.2
IS peai3aiuy 3a1a4
MaKeThl/MOTYIIH Ha FHAPOMETEOpOTOrHH
Python Ha Python
6 Be6-peiiMBopKH ua PaccvMOTpeHHe ' OIIK-4 N 1Kork-4.2
Pyvihon ¢petimBopka  django
Y Ha Python

11



Ne dopmupyemas
Tema 3aganue PMHPY
/1 KOMIIETEHIIUS

WK

7 | CnemmanusupoBanubie ¥ | Peanmuszanmst web IDE OIIK-4 N Konk-4.2
yHHBepcalibHble  cpensl | Replit
pa3pabotku Ha Python

4.4. MeTtoau4yecKkue yKa3aHHs 110 OPTraHU3alNH CAMOCTOSITeIbHOM padoThI CTYyAeHTOB
Mertoandyeckne  peKOMEHJAIlMM [0  OPraHM3alUU  CaMOCTOSATENBHOW  paboTHI
pacnionaratorcss B OMOC HpkyTckoro rocyaapctBeHHoro yHuBepcurera («OOpa3oBaTebHBIM

noptan VpKyTCKOrO TOCYIapCTBEHHOTO YyHHBepcUTeTa») https://educa.isu.ru/login/index.php.

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

4.5. IlpumepHasi TeMaTHKa KypPCOBBIX padoT (IIPOEKTOB)

He mpenycMoTpeHs! TEKyIIEH IPOrpaMMON.
V. Y4eOHO-MeTOoAUYecKOe U MHPOPMAIIMOHHOE o0ecTedeHne JUCHUIIIMHBI (MOTYJIS)

a) mepeveHb JUTEPATyPbI

I'nunenko, W. I'. TexHonoruu M METOIBI NMPOrpaMMHUpPOBaHUA: ydeOHOe MocoOue s
By30B / U. I'. l'nunenko, ®@. ®@. ITasnos, . FO. ®enopos. — M.: M3a-Bo KOpaiit, 2023. — 235 c. —
(Bricmiee obpazoBanue). — ISBN 978-5-534-02816-4. — Tekcr: anekrponnslii / Obpa3oBarenbHas

mwiargpopma HOpaiir [caiit]. — URL: https://urait.ru/becode/511891. — Pexxum npocryma:

HEOTpaHUYEHHBIH JIUIsI aBTOPU30BAHHBIX MOJIb30BATEIECH.

Tpodumos, B. B. AnropurMuzanust U nporpaMMHpoBaHue: yueOHUK ais By30B / B. B.
Tpodumos, T. A. I1aBnosckas; nox pea. B. B. Tpopumona. — 4-e uzn. — M.: M3na-Bo IOpaiir,
2023. — 118 c. — (Bricuiee oopazoBanue). — ISBN 978-5-534-17497-7. — TekcT: 3eKTPOHHBIH //

OopazoBarenbHas mnatgopma FOpait [caiit]. — URL: https://urait.ru/bcode/533199. — Pexxum

JOCTYTIa: HEOTPaHUUCHHBI JIJIs1 aBTOPH30BaHHBIX MTOJIb30BATEIICH.

®enopos, /. 0. IlporpaMmmupoBaHue Ha S3bIKe BBICOKOTO ypoBHA Python: yuebnoe
nocobue nms By3oB / J1. FO. @enopos. — 5-¢ u3zn., nepepad. u non. — M.: M3a-so KOpaiit, 2023. —
227 c¢. — (Bowicmiee obpazoBanme). — ISBN 978-5-534-17323-9. — TekcT: 31MEKTPOHHBIA //

OopazoBarenbHas mnatgopma FOpait [caiit]. — URL: https://urait.ru/bcode/532868. — Pexxum

JOCTYIIA: HEOTPAaHUYCHHBIN 11 aBTOPU30BAHHBIX MOJIb30BATENEH.

Yepusbies, C. A. OcHOBBI TporpammupoBanus Ha Python: yuebHoe nocobue ass By30B /
C. A. Yepnslmies. — 2-e u3., nepepad. u pom. — M.: U3a-Bo FOpaiit, 2023. — 349 c. — (Beicuee
obpazoBanue). — ISBN 978-5-534-17139-6. — Texkct: snextponHslii // OOpa3oBarenbHas
mwiargpopma HOpaiir [caiit]. — URL: https://urait.ru/bcode/532446. — Pexum pocryma:

HeOFpaHquHHBIﬁ JJIs1 aBTOPU30BAHHBIX MOJIb30BaTENICH.
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0) nepuogUYecKHe U3TAHUS
BectHuk MockoBckoro ynuBepcuteta. Cepus 15: BplumcnurensHass mareMaTuka U

kubepreruka (1977-...). — URL: https://elibrary.ru/title about.asp?id=8373. — Pexum moctyma:

HEOTI'PaHUYEHHBIN 1JI1 aBTOPU30BAHHBIX I10J1b30BATEIICH.
Bectauk HoBocubupckoro rocynapctseHHoro yausepcurera. Cepusi: Mndopmanmonssie

texHonoruu (2003-...). — URL: https://elibrary.ru/title_about.asp?id=11926. — Pexxum moctyma:

HEOT'PaHUYEHHBIN 1JI1 aBTOPU30BAHHBIX I10JIb30BATEIICH.
Bectauk  Cankt-IletepOyprckoro  yHuBepcuteTta.  llpuknamnas — Maremartuka.
HNudopmaruka. IIpoueccel yIpaBIEHUS (2005-...). — URL:

https://elibrary.ru/title_about new.asp?id=10570. — Pexum pgocTyma: HeOrpaHMYCHHBIN I

aBTOPHU30BAHHBIX MTOJIb30BATEICH.
HNudopmaruka u ee IIPUMEHEHHUS (2007-...). — URL:

https://elibrary.ru/title_about new.asp?id=26694. — Pexum nocTymna: HEOrpaHMYCHHBIN I

aBTOPHU30BAHHBIX MTOJIb30BATEICH.
[Tpobnembl UHPOPMATUKU (2008-...). — URL:

https://elibrary.ru/title_about new.asp?id=30275. — Pexum gocTymna: HeOrpaHMYCHHBIN I

ABTOPU30BAHHBIX IOJIb30BaTEICH.

B) CIIMCOK ABTOPCKUX METOAMYECKUX Pa3padoTok

ABTOpPCKHE METOAMYECKUE Pa3pabOTKH OTCYTCTBYIOT.

r) 0a3bl TaHHBIX, HHPOPMANIMOHHO-CIIPABOYHbIE H MOUCKOBbIE CHCTEMBI
Available CRAN packages by name [Dnextponnsiii pecypc] / CRAN [caiit]. — URL:

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

base: all R language documentation [Dnexrponnslii pecypc] // R Package Documentation

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

Beginner's Guide to Python [9nexTponnsiii pecypc] / Python Software Foundation [caiit].

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

Django: the web framework for perfectionists with deadlines [Dnexkrponsnsiit pecypce] //

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

math — mathematical functions [Onekrponnsiii pecype] // Python Software Foundation

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

Matplotlib: visualization with Python [caiir]. — 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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https://pandas.pydata.org/
https://www.rplumber.io/

Python 3.11.5 documentation [Dnekrponnsiii pecypc] // Python Software Foundation

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

PyPI: unnexc makeroB Python [Onekrponnsiii pecypc] // Python Software Foundation

[caiiT]. — URL: https://pypi.org/

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

Shiny [caiiT]. — URL: https://shiny.posit.co/

The Comprehensive R Archive Network [Dnexrponnsiii pecypc] / CRAN [caiiT]. — URL:

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

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

project.org/manuals.html

VL MartepuaibHO-TEXHHYECKOE o0ecnedeHne TUCHUIIIHHBI (MOTYJIA)

6.1. YueOHo-1200paTopHOE 000py10BaHueE

He nmpenycMoTpeHO HacTosAENR IPOrpaMMON.

6.2. IlporpammHoe o0ecnieueHune

Google Chrome (cBoOomHBIi Opay3ep). YcCIOBHUS HCIONB30BAaHUS IO CCBHUIKE:

https://www.google.ru/chrome/browser/privacy/eula_text.html (6eccpouno).
Kaspersky Endpoint Security mist Ouzneca — Cranmaptabiii Russian Edition (exxerogno
obHoBisiemoe [10). Jlunensus Ne 1B081911180943145332406 ot 27.11.2019 (2 rona).
LibreOffice (cBOOOAHBIIH oucHbIi MIAKET). VYcnosus HCIIOJIb30BAHUSA:

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

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level. Homep
Jlunensuu Microsoft 41059241 ot 07.09.2006 (6eccpodHo).
Mozilla Firefox (cBoOonmublii Opay3ep). VYcIOBHS UCIONB30BAaHUS 10  CCBHUIKE:

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

Python (cBOGOHOE TTpUIIOKEHUE [T IPOTPAMMHUPOBAHUSA). Y CIIOBUS MCIIOIB30BaHUS 110

cewUIKe: https://opensource.org/license/python-2-0/ (6eccpouHo).
R (cB0OOMHAs 000I0YKA AJIS TPOTPAMMHUPOBAHUS). Y CIIOBUS UCTIOJIB30BAaHUS IO CCHUIKE!

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

6.3. TexHnueckue M 3J1eKTPOHHbIE CpeaCcTBAa 00y4eHHs
MynbTUMEIUIHBIA ~ KOMIUIEKC, JEMOHCTPALMOHHBIA KOMIUIEKT IIPE3CHTaluud 10
mucuuiuinHe  «BeO-mporpamMmmupoBaHMe B THAPOMETEOPOJIOTHW»;  MOMENICHHE Ui

CaMOCTOSITENIbHOU pabOTHI CTYIEHTOB — KOMITBIOTEPHBIN Ki1acc ¢ goctynoMm B MaTepHet 1 SUOC.
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VIIL.

I/IH(I)OpMaI_[I/IOHHBIC TCXHOJIOTHU HCIHOJIB3YIOTCA Ha BCCX JICKIMOHHBIX W IMPAKTHYCCKUX

3aHATHIX — 51 gac.

OO0pa3oBaTe/ibHbIE TEXHOJIOTHH

HaunmeHoBaHMe TeM 3aHATHI ¢ ykazaHueM (opM/ METOJI0B/ TEXHOJIOTUI 00ydeHuUs

®opma /
MeTo1b1//TeXHOIOTUN
No KomuuecTBo
/i Tema 3angaTusa Bun 3anarus JUCTAHIIMOHHOTIO, 4ACOB
MHTEPAaKTUBHOI'O
o0y4eHus

1 N3yueHne nmakeToB Ha IIpaktnueckas | IIporpammupoBaHue 2
ypoBHe base B cpene R pabota

2 Paccmorpenue nakera IIpaktnueckas | IIporpammupoBaHue 4
ggplot2 B cpene R pabora

3 N3yueHune nakeToB 1 IIpaktnueckas | IIporpammupoBanue; 4
peanzanuu 3aaaq pabota METOJ1 KEHCOB
THUIPOMETEOPOJIOTUH B
cpene R

4 Peanuzanus IIpaktnueckas | IIporpammupoBanue; 4
¢bpeiimBopka shiny ams pabora METOJ] KEHCOB
BeO B cpene R

5 N3yuenue 6a30BbIX IIpaktnueckas | IIporpammupoBaHue 2
OCHOB U MOJyJsi math Ha pabora
Python

6 Paccmorpenue monynen | Ilpakruueckas | IIporpammupoBanue; 4
matplotlib, numpy u pabora METOJ1 KEHCOB
pandas Ha Python

7 N3yuenne mopynen misa | Ilpaktuueckas | IIporpammupoBanue; 4
peanzanuy 3aaaq pabora METOJ1 KEHCOB
TUIPOMETEOPOJIOTUH Ha
Python

8 Paccmorpenue IIpaktnueckas | IIporpammupoBanue; 4
¢bpeiimBopka django Ha pabora METOJ] KEHCOB
Python

9 Peanuzanus web IDE IIpaktnueckas | IIporpammupoBaHue 4
Replit pabota

HToro yacos: 32

VIII. OneHo4yHbIe MATEPHAJIBI VIl TEKYLEro KOHTPOJISI M IPOMEKYTOYHOM

aTrecTanyu

@DOoHJ] OIEHOYHBIX CPEACTB MO AUCHUIUIHHE (MOJYI0) MPEACTABISIeT COO0M KOMILIEKT
OLCHOYHBIX MATCPUAJIOB IJId HNPOBCACHUA TCKYLICTO KOHTPOJISA U HpOMC)I(yTO‘IHOﬁ arTecraluu
00yJaromuxcs.

O1ieHOYHBIE CpeICTBA TEKYILEro KOHTPOJIS (POPMUPYIOTCS B COOTBETCTBHH C MOJIOKEHUEM

0 0aJUIbHO-PEUTHHIOBON CHCTEME YHHBEPCUTETA: aHAJIU3 M OLIEHKA PEe3yJIbTaTOB BBHITOJHEHHBIX
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MPAaKTUYECKUX paldoT, 3aJaHH IJIs1 CAMOCTOSATENIbHOM pabOTHI CTYICHTOB (BEIOOpOYHASI IPOBEpPKA
BO BpeMsl ayAUTOPHBIX 3aHATUN). DPOpMON NPOMEKYTOUHOM aTTeCTAllUU SBIAETCA 3a4eT.
KoHTtpons 3HaHui Ha 3aueTe MOKET ObITh OPraHU30BaH B JIBYX BHJAX: YCTHO IO MPEII0KESHHBIM
B HACTOSIIEH POrpaMMe BOIPOCaM € MPeBapUTENLHON MOIrOTOBKOM WIIM MUCHBMEHHO B (Jopme
tecta. HazHaueHne OLIEHOYHBIX CPEJICTB — BBIIBUTH cpopMupoBaHHOCTH KoMreTeHunu OITK-4.

bannpHO-peHTHHrOBast CUCTEMa OLICHKH YCIEBAEMOCTH CTYJCHTOB OCHOBAaHA Ha OLICHKE
Ka)X/10TO BU/1a pabOThI CTyICHTA N0 JUCLUIUIMHE B pEHTUHTOBBIX Oayutax. bamnbl HaOupatorcs B
TEUYEHHE BCETO Nepuoja MU3yueHHs JAUCHUILIUHBI 332 pa3jIMyHble BUIBI YCIICHIHO BBIMOJIHEHHBIX
pabot. 3akperneHue KoJuuecTBa 0ayioB 3a ONpEAEICHHBIMUA TEMaMH U BHJIaMHU padOT 3aBUCHUT
OT 3HAUYMMOCTH OT/AEIBbHBIX TEM MU OTAEIbHBIX BUAOB pabOT Ui OCBOCHHS IHCLUIUIMHBL
VYcBOeHUE CTYJIEHTOM HM3y4aeMOW B CEMECTpPE AMCIMUIUIMHBI MaKCUMallbHO olieHuBaeTcs B 100
0ayuoB. YKazaHHOE€ MaKCHUMaJbHOE KOJMYECTBO 0amioB (Surtor), KOTOPOE CTYAEHT MOXET
HaOpaTh 3a CEMEeCTp, CKIIAAbIBACTCA M3 CyMMBI OAJJIOB 3a TEKYIIyI0 paboTy B cemecTpe (Stk) U
0ayI0B, OMYYEHHBIX BO BpeMs 3auera (Smk). [Ipy 5 ToM MakcHManbHOE KOJIHMYECTBO OAJLIOB 3a
TeKylytro paboty B cemectpe (Stk) orpanumumBaercs 61 Oammom. PeHTHHroBO# cucTeMoii
MpeIyCcMaTpuBalOTCa «mpemMuanbabiey Oamibl (ot 0 mo 10 GamnoB), KOTOpbIE MOTYT OBITh
n00aBlIeHBl CTYJIEHTY 3a BBICOKOE€ KAadyeCTBO BBIMIOJHEHHbIX pabOT M HCMOJb30BAHUE B
CaMOCTOSITENIbHOW  paboTe MaTepHalioB, BBIXOAIIMX 332 paMKU Y4eOHOW MPOrpaMMBI.
[IpemuanbHbie OaTbl BHICTABISIOTCS B BEJOMOCTH JI0 Hadajia 3adera. Ha onenky 3adeta (Smk)
MaKCUMAaJIbHO IpeaycMaTpuBaetcs 29 6aos.

Bannel 3a Tekyyo paboTy CTyAEHTA MO TUCIHMILIMHE HAYUCISAIOTCS MPErnoaaBaTeieM B
TeueHue cemectpa. HabpaHHas cTyieHTOM cyMMa 0alljloB BBICTaBIAETCS B BeZJOMOCTh. CTYACHTY
JOJDKHA TPEIOCTaBIAThCs HHPOpMalus 0 HabpaHHOU UM cymMme OatoB. CTyeHT, HaOpaBIIHii B
pe3ynbrare Tekymieil padboTsl o aucuuruinHe (Stk) MeHee 30 6ayUIoB, HE AOMYCKAETCs K caade
3ayeta. EMy BBICTaBIsieTCS akajeMUYecKast OIICHKA «HE 3a4TEHO».

Ecnu Ha 3adere OTBET CTyJeHTa OleHMBaeTcss MeHee yem 20 Oamnamu, TO HpeaMET
CUMTAeTCsl He CAAHHBIM, B BEIOMOCTh BBICTABIISICTCA aKaJeMUYecKas OIIeHKa «He 3auTeHoy». Ecin
Ha 3ayere cTyaeHT Habupaer 20 u Oosnee OaIOB, TO OHU NMPHOABIAIOTCS K CyMMe OaiioB 3a
TEKyIlyl0 paboTy M TMEepeBOIATCS B aKaJAEMUYECKYIO OLEHKY (CM. TaONHMIly HHUXKE), KOTOpas

¢duKcupyercs B 3a4€THON KHUKKE CTYJICHTA.

Wrorosslit
CEMECTPOBBIN
. AkazeMnyeckas OLleHKa Kputepun onieHMBaHMsI Ha yCTHOM 3a4eTe
PEUTHHT
(Suror)
<61 «HE 3aYTCHOY e mpeAanojaraercs,  4ro  CTYAEHT  He
pa3o0pajicsi ¢ OCHOBHBIMH M3yYCHHBIMH B
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Wrorosslit
CEMECTPOBBIN
pEUTUHT

(Suror)

AkazeMnyeckas OLleHKa Kputepun onieHMBaHMsI Ha yCTHOM 3a4eTe

nporecce OOydeHHs BONPOCAMH, HE MOHUMAET
CYILLHOCTH IIPOLIECCOB U SIBJICHUH;

e MaTepuall M3JlaraeTcs HENOCJIEI0BaTENbHO,
HE IIPEJCTaBISET OINPEAEICHHOW  CHUCTEMBI
3HAHUM;

® NMMEIOTCSI 3aMETHBIE HApyILIEHHS HOPM
JIUTEPaTypHOU peun;

e 00HapYXKMBAIOTCS 3HAYUTEIBHbIE POOEIIBI B
3HAaHUAX OCHOBHOTO ITPOTrPAMMHOI'0 MaTepuaia;

® JIOITyCKAIOTCS MPUHIMIHAIBHBIE OUIMOKU B
OTBETE€ HA BONIPOCHI 3aueTa; JAEMOHCTPUPYETCS
HE3HaHUE TEOPUH U NTPAKTUKU IIPEIMETA.

>61 «3aUTCHO» ® KaK MHHUMYM, IPEANOJIAraeTcsi KpaTKui
OTBET B paMKax JIGKIMOHHOTO Kypca C
MOBBIIICHUEM Pa3BEepHYTOCTH,
CHCTEeMaTH3MPOBAaHHOCTH W  JIOTUYHOCTH; B
OTBETax JOMYCKaIOTCS HETOUHOCTH;

® Kak MUHHMYM, JEMOHCTPUPYIOTCS
MOBEPXHOCTHBIC 3HAHUS BOIIPOCA C HAPACTAHUEM
riTyOUHBI OXBATa;

® JIOITyCKAIOTCA HapyUICHUS B
MOCTIeIOBATEIbHOCTH U3JI0KECHUS;

® BO3MOXXHBI 3aTPYJHECHUSI C BHIBOJJAMU;

® JIOITyCKAIOTCA HapyLICHUS HOPM
JIUTEPaTypHOU peuu;

® Kak MUHHMYM, IPOTPAMMHBIA MaTepuai
M3BECTEH B 00BEME, HEOOXOOMMOM A
npencTosimen padoThl.

B 3aueTHOl BeOMOCTH MpemnojaBareieM MPOCTaBIISAETCS UTOTOBOE KOJIMYECTBO OAIOB
(Sutor) M COOTBETCTBYIOIIAsh UTOTOBOM cymMMe OaylJIOB akaJeMHyecKas OLEHKa Mponuckio. B
3a4ETHYI0 KHIDKKY CTyJIEHTa B BUZAE ApOOM BBICTABIISETCS MTOTOBOE KOJHMYECTBO OAJUIOB H
aKajJieMu4ecKkas OIeHKa Npomuchio, Hampumep: 3aureHo/80. Ilpu cpaue 3auera 1o
VH/IMBUYaTbHOMY 9K3aMEHAIIMOHHOMY JIUCTY (HaIlPaBICHHIO) ITPETIOIaBaTelb B rpade «OLeHKa»
MPOCTABISICT UTOTOBOE KOJIUYECTBO OayioB (Sutor) M COOTBETCTBYIOIIYIO HTOTOBOM CymMMe

0aJI0B aKaJIEMUYECKYIO OIIEHKY MPOMHKCHIO B BUIE JPOOH.

Marepuans! Uit IPOBEAEHUS TEKYILEro U MIPOMEKYTOYHOIO KOHTPOJISL 3HAHUU CTYICHTOB

K KonTponupyemsie
OHTPOJIPYEMBIE
Ne Bun xonTpons KOMIIETEHITN/
TeMbI (pa3zelibl)
WHJUKATOPBI
1 3auer I-111 OIIK-4
NKomk-4.2
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[TpumepHBIi IepedeHb BONPOCOB U 3aAaHUN K 3aueTy:OnpeaeneHue nporpaMMUpOBAaHUS

U BeO-IIpOrpaMMUpPOBAHHUSL.
2. CuHTaKcuc s3bIKa IPOrpaMMUPOBaHUS.

Knaccugukarus u nepapxus si3pIKOB IPOrPaMMUPOBAHHUSL.
TexHonorust NporpaMMHpPOBaHUSL.
ANTOPUTMBI U IPOTPAMMBI.
JKv3HEeHHBII UK TPOrpaMMBI.
[IpoexkTupoBaHue U peanu3anus IpOrpaMM.

Onpenenenue R, o6nactu mpuMeHEHUS U OCOOCHHOCTH SI3bIKA.

o ® N kW

ba3zossii1 cunrakcuc R.

10. IIpocTble MaHUIYJIALMY, YUCIIa U BEKTOPHI B R.

11. O0BEKTHI, UX PEKUMBI K aTpUOYTHI B R.

12. YnopsiioueHHbIE M HEYTIOpsAJ0YeHHbIE (DakTOphI B R.
13. MaccuBbl u MmaTpuiisi B R.

14. Crnucku u ppeiimbl naHHBIX B R.

15. YUrenune naHubIxX u3 ¢aiinos B R.

16. Pacnpenenenue BepositHocTel B R.

17. I'pynnupoBKa, UKIIBI U YCIOBHOE BBIMOTHEHHUE B R.
18. Cratuctnueckue monenu B R.

19. I'padmueckue npouenypsl B R.

20. ITaketsl, 6a30BbIi akeT (base) B R.

21. Onpenenenune Python, o6nacTu mpuMeHeHUs S3bIKA.
22. Ilepemennsie B Python.

23. @yHKIMU ¥ UX npuMeHeHue B Python.

24. Peanuzanus anroputMoB B Python.

25. Ctpoku u onepanuu Haj ctpokamu B Python.

26. CtpokoBbie MeToibI B Python.

27. Monynu 1 akeTsl si3bika B Python.

28. Cniucku u onepanuu Haa HuMH B Python.

29. Ureparuu B Python.

30. MHoxecTBa, KOpTexkH, cinoBapu B Python.

31. O6paboTka daiinos B Python.

32. O0BeKTHO-OpUEHTHPOBAHHOE MTporpaMMupoBanue B Python.
33. UtepaTopsl, reHepaTopsl U Aekoparopsl B Python.

34. UnTerpupoBanHsbie cpeabl pazpadbotku B Python.
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35. Pazpabotka npunoxxeHuii U BeO-npuioxxenuii B Python.

Pazpaborank:
-4 oi/ Crapmmii mpenoaagarTens I1.A. Haiinesos
(moammcs) (3aEEMaemas JOTEHOCTE) (eEmoEaTm, dammmEs)

IIporpamma cocTar1eHa B COOTBeTCTBHH ¢ TpeboarrmME ©I'OC BO no HanpasieHH:O H Ipo-
o nmogrorox 05.03.04 'HapoMeTeOpOIOrHA.

ITporpamMma paccMOTpPeHA Ha 3aceJaHHH KadeIpsl METEOpPOIOTHH H (DH3HKH OKOJO3EMHOIO
KOCMHYECKOr0 IPOCTPAHCTBA

«15» mrons 2021 r.

IIporokon Ne 7 3aB. kadempor Shaat = H.B. Jlateimega

Hacmosawas npozpavma, He Moxcem Gblinb 60CNPOU3EEOEHA HU € KaKoll gopme 6e3 npedeapu-
METLHO20 MICLMEHHO20 PABPEUIEHUR KADeOPbl-pazpabom=uxa npozpammel.
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JICT coriacoBaHusi, 1ONOJHEHUH U U3MEHEHUH
Ha 2022/2023 yueOHbIH roj

W3menenuit B paboueit mporpamme aucuuiuinabl Ha 2022/2023 yueOHbIi TO HET.

Bomnorxunaa C.K.

Jekan reorpaguyeckoro akynprere /= /f /7/




