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. Ieau u 3apa4m JUCHUILTHHBI (MOXYJIA)

Henmn pucuumiauHbl:  (OPMHUPOBAHUE TEOPETUYECKHMX M NPAKTUYECKUX  OCHOB
IpOTpaMMHUpPOBaHUs M 6a30Boe co3faHue BeO-(HpeMBOPKOB ISl PeLICHUsT TPOPECCHOHATBHBIX
3a1a4 B METCOPOJIOTHH.

3amaun JUCIUILIMHEL:

e u3y4ycHUe 0a30BOr0 CHHTAKCHCA S3BIKOB IIporpammupoBanus R u Python;

® pAacCMOTPEHHE OCHOBHBIX IAKETOB JMJI CTAaTUCTHYECKOW OOpabOTKM IaHHBIX U

co3nanus rpaduku B R;
® OCHOBBI MaTeMaTU4ECKOW 00pabOTKU JNaHHBIX U rpadonocTpoeHus B Python;

® U3yYCHHE CICHUATN3UPOBAHHBIX MAKeTOB U (peiimBopkoB B R u Python mis Hyxn

METEOPOJIOTHUH,

® paccMOTpEHHE OCHOBHBIX BeO-(peiimBopkoB B R 1 Python.
Il. Mecto aucuuniaunsl (MoayJsi) B crpykrype OITIOIT

VYyeOHast AMCUUIIIMHA OTHOCUTCS K 00s13aTEIbHON YaCTH MPOTrPaMMBbl.

Jlnist u3ydeHus: JaHHOW y4eOHON JUCIUIUIMHBI (MOJTyJIsl) HEOOXOIUMBI 3HAHUS, YMEHUS U
HaBBIKH, (hopMUpyeMble NPEIIECTBYIOUIMMUA JUCHMITIMHAMU: «Du3nka», «AHaIUTHYECKas
reoMeTpHs U Bbiciias anredpa», «MaremaTnueckuit ananus», «IHpopmaTtukay.

[lepeuenp mocnenyomuUX Y4eOHBIX IUCUUIUIMH, Ui KOTOPBIX HEOOXOAMMBI 3HaHUS,
YMEHHUS W HaBBbIKM, (OpMHUpYEMBbI€ JaHHON y4eOHOW AMCUMIIMHOW: BCE€ IMOCIEAYIOIINe
JUCLHMIUIMHBL (Ipexae Bcero — HH(GOpMaMoHHOro uukia: «l'mapoMereopororuyeckue
UH(POPMALIMOHHBIE CUCTEMBD», «MeTO/1bl CTaTUCTUYECKOH 00pabOTKU THAPOMETEOPOTOTHYECKUX
JaHHBIX», «OCHOBBI YHUCIEHHBIX METOJOB MPOTHO3a MOroAbl M Kiaumara», «JluzaiiH BeO-
NPWIOKEHUHN B THPOMETEOPOITIOTUNY ), JUIsl 0OpaOOTKHU JAaHHBIX M HAIMCAHUS OTYETOB BO BpeMs
03HAKOMUTEIIBHBIX, MPOEKTHO-TEXHOJIOTMYECKUX M NPEAJUIIIIOMHBIX NMPAKTHK, JJs HAMCAHUSA

KYpPCOBBIX U BBIITYCKHBIX KBaJTH(PHUKAIIMOHHBIX PAOOT.
I11. TpeGoBanus k pe3yJibTaTaM OCBOCHUS JUCHUILINHBI (MOLYJIs1)

[Ipouiecc ocBoeHMsSI AMCUMILUIMHBI HalpaBieH Ha (OPMUPOBAHHE KOMIIETEHIUH. B
cootBercTBUU ¢ ®I'OC BO u OII BO no nanHoMy HampaBJIeHUIO MOATOTOBKH (CIIEUAIbHOCTH)

05.03.04 «'uapoMeTeopoIOTHs.




[lepeueHp TIaHUPYEMBIX PE3YJIBTATOB 00YUYEHHUS 10 IUCHUIUIMHE (MOYJII0), COOTHECEHHBIX C

WHJIMKATOPaMHU JTIOCTUKEHUST KOMIIETEHLIUI

Nunukaropel
Komnerenmus o Pe3ynbrarel oOy4eHus
KOMIETeHIINH
OIlIK-4 HJ[Kornk-4.2 3nams:
Crnoco0eH pemiarb [Ipumensiet 3HaHUS B e mpeaMeT H 3a4a4yd, 0a30BBIH
3a/1aun obnactu TOHSTHHHBIH anmapar
npodeccnoHanbHOM MIPOrpaMMHUPOBAHUS U MpOrpaMMUPOBaHKsI U BeO-
nestenbHOCTH B o0nmactu | [ MC-Ttexnonoruii, IpOrpaMMUPOBaHMS;

T'HJIPOMETEOPOJIOTUH U
npuoOpeTaTs HOBbIE
3HaHU C
WCTIOJIb30BaHUEM
MH(POPMAaLMOHHBIX
TEXHOJIOTMI

MOJIb3YETCSl CTAHIAPTHBIMH
IPOrpaMMHBIMU
MPOAYKTaAMH IS
00paboTKu 1
BU3YyaJIU3aI[UH
TUAPOMETEOPOTIOTNYECKON
nHpopmauu

OCHOBHBIC ITaKeThl/PPEHMBOPKHU
JUISE TIpPOrpaMMHOM  00paboTKH,
aHaJIM3a ¥ BBIBOJIA TAHHBIX;

® METOJbI MPOrPaMMHOI
00paboTku TAQHHBIX VIS
peleHus 3a1au
METEOPOJIOTUYECKOI
HAIPaBIECHHOCTH.
Ymems:
e paboraTh co CpeacTBaMu

IPOrpaMMHUPOBAHUS u
penakropamu kKoma i R wu
Python;

pemiaTh CTaHAApTHBIC 33/7a4d B

o0jgacTh  METEOPOJIOTHMH  C
UCIIOJIb30BaHUEM
MaKeToB/MOy e/ ppeiMBOPKOB
R u Python.

® [IOBBIIIATh CBOIO
UH(POPMALIMOHHOIO
IpPaMOTHOCTb.

Braoemy:

® OCHOBHBIMH  TEPMHHAMH U
MOHATUSIMHI B obnactu
OpOrpaMMHUpPOBaHUsI M BeO-
MPOrpaMMHPOBAHUS,

e (0a30BBEIMH NPaKTUYECKUMU
METOAaMHU ¥ TEXHOJIOTUSMHU
MIPOrPaMMHOT0 coopa,
XpaHEeHHUs, BBIUUCIICHUS,
00pabOTKH U TpPEJCTaBICHUS
uH(pOpMaIHH, BKJTIOYAs
METEOPOJIOTHIECKYIO.

IV. Conep:xanue U CTPYKTYPa AUCHUILINHBI (MOLYJIS1)

OO0beM IUCIUILINHEBI COCTABIISAET 2 3aUCTHHIC CAUHUIIBI, NN /2 Jaca.

dopma TpOMEKYTOUHOW ATTECTAI[MU: 3a4eET.




4.1 Copep:kaHue TUCHHUILUIMHBI, CTPYKTYPHPOBAHHOE MO TeMaM, ¢ YKa3aHHEM BHIAOB YYeOHBIX 3aHATHIl M OTBEIEHHOr0 Ha HHX
KOJINYECTBA aKaJeMHYECKHX YacoB (0uHAasn/3a04HAas)

Bunpt yueOHOI paboThI, BKITIOUAst
% CaMOCTOSITENIbHYIO paboTy 00yJarommxcs,
S MPaKTUYECKYIO TIOATOTOBKY U TPYJIOEMKOCTb (B
o gacax)**
« = g - dopma TeKyIIero
X *g ; E é KOHTPOJIS /
Ne & S = KonTakTHas paboTa OpernoaaBaress ¢ g | YerepacMoctd
Pasgen nucnuriummasl/Tema ) b o Q dopma
/1 = o 2 = o0y4JarImuMucs 3 "
3 5 S = MIPOMEKYTOUHOM
A é 8 5 arrectanuu (1o
= = ceMecTpam)
& Cemunap/ =
= 11 [IpaKkTHYECKOE, é
2 SKITUS naGopatopHoe Koncynprarpust =
@)
3aHsTHe/
1 OcCHOBBI TporpaMMHUpOBaHusl. AJIroput™sel | 3/6 3 1 2 Beinonnenune
WA CUHTAaKCHC. MPAKTUYECKOU
paboThI
2 OcuoBel  si3pika  R.  Hcnomnw3oBanwme | 3/6 | 6/9 2/1 2/1 1 1/7 | Beimostnenue
0a30BBIX TAKETOB. HPaKTHYECKON
paboThI; 3a4eT 1O
OTYETY
3 | I'padomoctpoenne u  cratuctuueckas | 3/6 | 6/1 2 4/1 BerimnosHenue
o0paboTka 1aHHBIX B R IPAKTUYECKON
paboThl
4 Crieninanu3upoBaHHBIE MTAKETHI B cpene R 3/6 | 9/10 2/1 4/1 1 2/8 | BrinonHenue
MIPAaKTUYECKOU
paboThI; 3a4eT 1o
OTYEeTY




Bunpt yueOHOI paboThI, BKITIOUAst

CaMOCTOSITENIbHYIO paboTy 00yUaroumxcs,

MIPaKTUYECKYIO ITOATOTOBKY U TPYI0EMKOCTb (B

yacax)**

dopma TeKyIIero

<
=
m
S
=
S
=
¢
B s 5 =
X s = ¥ 5 KOHTPOJIS /
Ne 3) 2 5 g KonTakTHas paboTa IIpernoiaBaresis ¢ g yCHepaeMoctH
Pasgen nucnuriummasl/Tema ) b o Q = dopma
/1 = o T o= o0y4JarImuMucs S "
3 & =5 = MIPOMEKYTOUHOM
A é 8 5 arrecTanyy (1o
= = ceMecTpam)
< Cemunap/ &
e II o
2 Jlexuus PAKTITHECKOE, Koncynpranus =
~ nabopaTtopHoe 3
3aHsTHe/

5 | Beb-dpeiimBopku B cpene R 3/6 | 9/10 2 4/1 1/1 2/8 | BoimonHeHue
MPAKTUYECKOU
paboThI; 3a4eT MO
0TYeTy

6 OcuoBbl s3pika Python. Hcmons3oBanue | 3/6 | 5/9 1/1 2/1 1 1/7 | BeimonHeHue

0a30BbIX MMaKETOB/MOIYJICH. MPaKTUYECKON
paboThI; 3a4eT MO
0TYETYy

7 I'padonoctpoerne u  cratuctudeckas | 3/6 | 7/1 2 4/1 1 Beinonnenne

00paboTka maHHbIX Ha Python MPAKTUYECKOU
paboThI

8 Crernanu3upoBaHHble makeTs! a1 Python | 3/6 | 9/10 2/1 4/1 1 2/8 | BeimosiHEHNE
[IPaKTUYECKON
paboTHI; 3a4eT 1O
0TYeTy

9 Be6-dpeitmBopku Ha Python 3/6 | 9/10 2 4/1 1/1 2/8 | BeimonHenue
[IPaKTUYECKON




Bunpt yueOHOI paboThI, BKITIOUAst

CaMOCTOSITENIbHYIO paboTy 00yJarommxcs,
MIPAKTUYECKYIO MMOATOTOBKY U TPYJAOEMKOCTH (B
yacax)**

dopma TeKyIIero

<
=
m
S
=
S
=
¢
B s 5 =
X s = & 5 KOHTPOJIS /
CIIEBaeMOCTH
Ne 3) 2 5 g KonTakTHas paboTa IIpernoiaBaresis ¢ g y
Pasgen nucnuriummasl/Tema ) b o Q = dopma
/1 = o T o= o0y4JarImuMucs S "
3 & =5 = MIPOMEKYTOUHOM
A = 'Q 5 arrecraiuu (1o
= =
= = cemMecTpam)
< Cemunap/ &
= [IpakTuueckoe S
§ Jlexknus P ’ | Koncynbranus §
nabopaTopHOe S
3aHsTHe/
paboThI; 3a4eT 1O
OTYETY
10 | CnenmanusupoBaHHble W yHUBepcanbHbie | 3/6 | 8/8 1 4 1 2/8 | BeinonHeHue
cpenbl pazpabotku Ha Python MPAKTHIECKON
paboThI; 3a4eT MO
OTYETy
KoHTposb caMocTosITenbHON paboThl 36| 1/2 3a4eT no oTveTy
[TpoMexkyTOUHasl aTTECTALUS 36| -I2 3auer
Bcero 3a nepuon 3/6 | 72/72 17/4 34/8 8/2 12/54 | 1/4

* ceMecTp JUIsl 3a04HOT0 00y4eHUs yKa3aH MOociIe KOCOH UepThl
** yacel AJ11 3a04HOT0 00yYEHHUs yKa3aHbl I1OCJIE€ KOCOU YepThI




4.2. Il;1an BHeayIMTOPHOI CaMOCTOSITeIbHON PadoThl 00y4aromuXcs M0 AUCHUTITIHHE

CamocrosiTenbHas paboTa 00yJaronuxcst YuebHo-
METOAMYECKOE
- . Onenounoe
Cemectp Ha3zBanue pa3zzaena, TeMbl Bun camocrositenbHOM Cpoku  |TpynoemkocTh CDEILCTEO oOecrieyeHne
paboThI BBITIOJIHEHMS|  (4ac.)*™* pesL CaMOCTOATENbHON
paboThl
3/6 bazoBsie nakeTsl B R OtuerHas paboTa, U3ydeHue| CeHTSIOpb 1/7 3a4eT 1o The R Manuals;
IpOrpaMMHOTr0 HHTepdeiica OTYeTy base
3/6 Crienmanu3upoBaHHble akeTsl B R |OTuerHas paboTa, u3yueHune| CEeHTIOph 2/8 3a4er 1o Available CRAN
IpOrpaMMHOTr0 HHTepdeiica OTYeTy packages by name
3/6 Be6-dpeiimBopku B R OtueTHas paboTta, u3y4yeHue| OKTIOPb 2/8 3a4er 10 plumber
IpOTrpaMMHOTr0 HHTepdeiica OTYETy
3/6 bazoBbie maketsl/Moy i Ha Python|OtueTHas paborta, u3yueHue| OKTSIOPb 1/7 3a4er 1o PyPI: unnexc
IpOTrpaMMHOT0 HHTepdeiica OTYETy nakeroB Python
3/6 Cnenuanu3upoBaHHbIE OtuerHas paboTa, U3ydeHHe| HOAOPb 2/8 3a4er 1o PyPI: uanexc
naketbl/Mo Ty Ha Python IpPOTpaMMHOTO WHTepdeiica OTYETy nakeroB Python
3/6 Be6-dpeiimBopku Ha Python OrtuerHas paboTa, u3ydyeHne| HOSIOpPb 2/8 3a4eT 1o Django
IpPOTpaMMHOTO WHTepdeiica OTYETy
3/6 Crienmanm3upoBaHHbIE U OtueTHas pabora, u3y4deHue| aeKadpb 2/8 3a4er 10 Replit
YHUBEpCAIBHBIE CPEAbl pa3paboTKH |IPOrpaMMHOTO HHTEepderica OTYETY
Ha Python
OO6muit 00beM caMOCTOATEIbHOM PaboThl O JUCHUILTHHE (Yac) 12/54

* ceMecTp ISl 3a09HOT0 00yUEHHUS yKa3aH MOCiie KOCOH 4epThI
** yacel A 3a04HOT0 00YUEHHUs YKa3aHbI MOCJIE KOCOU YepPThI




4.3 Conep:xaHue y4eOHOI0 MaTepuasa

|. OcHOBBI TpOrpaMMUpoOBaHusl. AITOPUTMBI U CHHTaKCHC.

OmnpeneneHue NporpaMMHpOBaHUS UM BeO-miporpamMmupoBaHusi. CHHTAaKCHC —s3bIKa
nporpamMmupoBanus. Knaccupukanus v uepapxusi s3bIKOB NpOrpaMMHUpoBaHus. TexHosorus
OpOTpaMMHUPOBaHUS.  ANTOPUTMBI M TporpamMmbl.  JKU3HEHHBIH IUKI ~ TPOTPAMMBIL.
[TpoexkTrupoBaHue 1 peanu3anus IporpaMm.

I1. OcHOBBI IpOrpamMmupoBanus B cpene R.

Omnpenenenue R, obimacTu nmpuMeHEHHMs U OCOOCHHOCTH si3blKa. ba3oBbIM cHUHTaKcuC.
[TpocTble MaHUITYJIALMH, YUCTA U BEKTOPbl. OOBEKTHI, UX PEKUMBI M aTPUOYTHL. YIOPSA0UEHHBIE
U HeymnopsigaodeHHbsle (akrtopbl. MaccuBbl U MaTpuipl. Crimcku u (peiiMbl manHbIX. UTeHue
naHHbIX M3 (ainoB. Pacnpenenenue BeposiTHOcTeH. ['pynmupoBka, LUKIBI U YCIOBHOE
BbInosiHeHue. Craructuueckue monenu. I'paduyeckue npouenypsl. [lakersl, 0a30BbIi Maker
(base).

[11. OcHoBBI IporpamMmupoBanus Ha Python.

Ompenenenne Python, oOnactu npumenenus: s3bika. [lepemenHbie. DYHKIUM U UX
npuMeHeHue. Peanuzanus anroputmoB. CTpoKH U oniepanuu HaJ cTpokaMu. CTpOKOBbIE METO/IBI.
Monynu u naketsl si3bika. CIUCKH B onepanuu Haj HUMH. Teparun. MHOXKECTBa, KOPTEXKH,
cnoBapu. OOpaboTka (¢aiinoB. OOBEKTHO-OPUEHTUPOBAHHOE MporpaMmupoBaHue. Mreparopsl,
reHepaTopsl U JAeKopaTtopsl. IHTerpupoBaHHbIe cpefbl pa3padoTku. Pa3paboTka mpuioxkeHui u

BEO-TIPUIIOKEHUH.

4.3.1 llepeyeHb ceMMHAPCKHUX, IPAKTHYECKUX 3aHATHII U J1a00PATOPHBIX padoT

. TpynoemMkocThb
= (dac.)*
O ]
. HaumenoBanue = g
= S < = A dopmMupyemble
Ne © CEeMHUHApOB, L 5 5 5
= o m £ 8 3 g X KOMIIETECHIIMH
n/n o PAaKTUYECKHUX U 5 9 552 T o
0 6 6 o 3 W 5 ©° = & (MHOUKATOPBHI)
8 | aboparopupix pabot | ; § | 9 % 5 3
2 2 g
1 I CuHTakcuc  SI3bIKOB 2 — [IpakTnueckas OIIK-4
IPOrPaMMHUPOBAHHUS pabora. NKork-4.2
2 I N3yyenue nakeroB Ha | 2/1 — [IpakTnueckas OIIK-4
ypoHe base B cpene R pabora. N IKork-4.2
3 I Paccmorpenue makera | 4/1 — [IpakTnueckas OIIK-4
ggplot2 B cpene R pabora. NJIKorik-4.2
4 I N3yyenne  maketoB | 4/1 — [IpakTnueckas OIIK-4
TUISt peanuzanuu pabora. N1Kork-4.2
3a1a4
THPOMETEOPOJIOTHH
B cpeae R




. TpynoemkocTsb
= (uac.)*
& Haunmenopanme = % <
No i CEMHUHAPOB, o % % E é Popmmpyembie
n/m E HPAKTUYIECKUX U g o =52 £ g KOMITCTCHIIHH
) S 2 5 o = & (MHIUKATOPBHI)
= 1a00paToOpHBIX PadoT | @ & 2 % % e
2 2 2
5 I Peanuzanus 4/1 - [IpakTuyeckas OIIK-4
dpeiimBopka  shiny pabora. NIKork-4.2
Juis BeO B cpene R
6 Il Wzyuenne  6a3zoBbix | 2/1 [IpakTrueckas OIIK-4
OCHOB W MojyJisi math pabora. NJIKornk-4.2
Ha Python
7 1l | Paccmotpenue 4/1 - [IpakTryeckas OIIK-4
mozynei  matplotlib, pabora. N IKork-4.2
numpy u pandas Ha
Python
8 I N3yyenne monmynei | 4/1 — [IpaxTnueckas OIIK-4
I peanu3anuu pabora. WJIKormk-4.2
3a1a4
THJIPOMETEOPOJIOTUI
Ha Python
9 Il PaccmoTpenue 4/1 — [IpakTuueckas OIIK-4
¢peiimBopka  django pabora. N/IKorik-4.2
Ha Python
10 1l | Peamu3zaus web IDE 4 - [IpakTryeckas OIIK-4
Replit pabora. NJKork-4.2

* qacel sl 3209HOT0 00YYEeHMsI YKa3aHbl IIOCIIE KOCOM uepThl

4.3.2. Ilepeyenb TeM (BONPOCOB), BBIHOCHMBIX Ha CaMOCTOSITeJIbHOE H3y4eHHe
CTYJIeHTAMM B paMKax caMocTosTe/bHoii padoTsl (CPC)

Ne Tema 3anaHue PopwmHpyemas NaK
n/n KOMIETESHIIHSI
1 N3yueHne nakeTroB Ha OIIK-4 NKonk-4.2
bazoBbie makeTsl B R
ypoBHe base B cpene R
2 N3yuenne  makeToB OIIK-4 N Konk-4.2
Criennanu3upoBaHHbIE JUTSL peaTu3aliiy 3a/1a4
naketsl B R TUAPOMETEOPOIOTUN
B cpene R
3 Peanmuzanus OIIK-4 N IKork-4.2
Beb-¢peiimBopku B R dbpetimBopka plumber
JU1s1 BeO
4 | bazoBeie makerbl/mMoaynu | M3yduenue  6a30BbBIX OIIK-4 NKonk-4.2
Ha Python ocHoB Python
5 N3yuenune wMopynei OIIK-4 NKonk-4.2
Criennanu3upoBaHHbIC
JUTSL peajTi3aliiy 3a/1a9
MaKeThl/MOTYJTH Ha
Python THJIPOMETEOPOJIOTUI
Ha Python
6 | Beb-dpeitmBopku Ha | PaccmoTrpenue OIIK-4 NIKormk-4.2
Python dpeiimBopka  django
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Ne dopmupyemas

Tema 3aganue NJK
/1 KOMIIETEHIINS
Ha Python
7 | CrnenmanusupoBanabie U | Peamusanus web IDE OIIK-4 NKonk-4.2

yHUBepcalibHble  cpensl | Replit
paspabotku Ha Python

4.4. MeToauueckue YKa3aHUus MO OpraHu3anum CaMOCTOAITEIbHOI paﬁoTbI CTYACHTOB
MCTO,Z[I/ILICCKI/IC PEKOMCHOAIUN 110 OopraHu3anuu CaMOCTOSITEILHOMI pa6OTI)I

pacnonaratorcss B OMOC HpkyTckoro rocynapcTBeHHOro yHuBepcurera («OOpa3oBaTenbHBIN

noptain MpkyTckoro rocymapcTBeHHOro yHuBepcurteTa») https://educa.isu.ru/login/index.php.

Ccouika Ha Kype: https://educa.isu.ru/course/view.php?id=43240.

4.5. IlpumepHasi TeMATHKA KYPCOBBIX padoT (IIPOEKTOB)

He npexycMoTpens! TeKyen mporpaMmmoi.
V. VYueGHo-MeToaUYecKoe U MHGOPMALMOHHOE 0O0ecrieyeHue JUCHUILIMHBI (MOTYJI51)

a) mepevyeHb JUTEPATYPhI

I'amnenko, U. I'. TexHomOorMu ¥ METONBI MPOrPaMMHUPOBAHUS: ydeOHOE TocoOme ais
By30B / U. I'. T'Hunenko, ®@. @. [TaBnos, /1. FO. ®enopos. — M.: M3xa-Bo KOpaiit, 2023. — 235 c. —
(Boiciiee oOpaszoBanue). — ISBN 978-5-534-02816-4. — Tekcr: anexkrponHslit // OOpa3oBarenbHas
wiatpopma HOpaiir [caiit]. — URL: https://urait.ru/bcode/511891. — Pexum npoctyna:

HEOrpaHUYEHHBIN I aBTOPHU30BAHHBIX MOJIb30BATENIEH.

Tpodumos, B. B. Anropurmusanus u nporpaMmmupoBaHue: yueOHUK 17 By30B / B. B.
Tpodumos, T. A. IlaBnosckas; nox pea. B. B. Tpopumosa. — 4-e uzn. — M.: U3na-Bo IOpaiit,
2023. — 118 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-17497-7. — TekcT: 3eKTpOHHBIH //
Oo6pasoBarenbHas mathopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/533199. — Pexum

AocTtyna: HeOl"paHI/I‘-IeHHI)II\/JI JJI aBTOPHU30BaHHBIX OJIL30BAaTENIEH.

denopos, /1. FO. TlporpamMMupoBaHie Ha SI3bIKE BBICOKOTO YpoBHs Python: yueOHOe
nocobue s By30B / JI. FO. @enopos. — 5-e u3zn., nepepad. u non. — M.: M3a-so FOpaiit, 2023. —
227 c¢. — (Boeicruee obpazoBanme). — ISBN 978-5-534-17323-9. — TekcT: 37eKTpOHHBIA //
Oo6pazoBarenpHas miatrdgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/532868. — Pexum

JIOCTYyTIa: HEOTPaHUYEHHBIH JJIs1 aBTOPH30BAaHHBIX MOJIb30BATEIICH .

Yepusbiies, C. A. OcHoBBI porpammupoBanus Ha Python: yaeOHoe mocobue amst By30B /
C. A. Yepnsimes. — 2-¢ u3., nepepad. u mpon. — M.: U3n-Bo FOpaiit, 2023. — 349 c¢. — (Bricuiee
obpazoBanme). — ISBN 978-5-534-17139-6. — Tekcr: osnextpoHHBIH // OOpa3oBarenbHas
mwiatpopma FOpaiit [caiitr]. — URL: https://urait.ru/bcode/532446. — Pexum pocryma:

HGOFpaHI/I‘IeHHblﬁ AJI1 aBTOPHU30BaAHHBIX MMOJIb30BaTeIICH.
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0) nepuoauYecKue N3TaHUSA
Bectauk MockoBckoro ynuBepcutera. Cepust 15: BoiuuciautenbHas mMaTreMaTuka M

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

HEOTPAHUYEHHBIN JUI1 aBTOPU30BAHHBIX II0JIb30BATENICH.
Bectauk HoBocubupckoro rocynapctBennoro yausepcurera. Cepusi: Mudopmarnmonasie

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

HEOTpaHUYEHHBIN I aBTOPU30BAHHBIX MOJIb30BATENICH.
Bectauk  Cankrt-IlerepOyprckoro — yHmBepcuteTra.  IIpukiagHas ~— MareMarwuka.
Nudopmaruka. [Ipoueccol yIpaBieHUs (2005-...). — URL:

https://elibrary.ru/title_about new.asp?id=10570. — Pexum nmocTyma: HEOTpaHHMYCHHBIA JUIs

ABTOPU30BAHHBIX IIOJIb30BaTEIICH.

HNudopmaruka u ee MIPUMEHCHUS (2007-...). — URL.:

https://elibrary.ru/title_about new.asp?id=26694. — Pexum nmocTyma: HEOTpaHHMYCHHBIA JUIs
ABTOPHM30BAHHBIX MOJIH30BATEIICH.
[TpoGaembr uH(pOpMaTUKH (2008-...). — URL.:

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

ABTOPU30BAHHBIX II0JIb30BaTEIICH.

B) CIIMCOK aBTOPCKUX METOAMYECKUX Pa3padoTok

ABTOpCKI/Ie MCTOAHUYCCKHEC p33pa60TKI/I OTCYTCTBYIOT.

r) 6a3bl JaHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE H MOMCKOBbIE CHCTEMBbI
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 [aexrponnsrii pecypc] // R Package Documentation
[caiiT]. — URL: https://rdrr.io/r/#base

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

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

Django: the web framework for perfectionists with deadlines [Dmnexrpounstii pecypc] //
Django Software Foundation [caiit]. — URL: https://www.djangoproject.com/

math — mathematical functions [Dnextponnsiii 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/

12


https://elibrary.ru/title_about.asp?id=8373
https://elibrary.ru/title_about.asp?id=11926
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Python 3.11.5 documentation [Dnekrtponnsiii pecypc] // Python Software Foundation
[caiiT]. — URL: https://docs.python.org/3/

PyPl: unnexc makeroB Python [Dnexrponnsiii pecype] // 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 [Dnexrponnsiit pecypc] // CRAN [caiit]. — URL:

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

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

project.org/manuals.html

VI. MartepuajbHO-TEXHHYECKOE o0ecriedeHne U CHUIIHHBI (MOIYJIs)

6.1. YueOHo-1a00paTopHOE 000py/10BaHHE

He npenycMmoTpeno HacTosen nporpaMmmoi.

6.2. [IporpamMHoe obecrieyenmne
Google Chrome (cBoGoamblii Opay3ep). YCIOBHS HCIOJNB30BaHUSA IO  CCBIIKE:

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

Kaspersky Endpoint Security mia Ousneca — Crangapthbiii Russian Edition (exeroano
obnossiemoe I10). JIumen3us Ne 1B081911180943145332406 ot 27.11.2019 (2 rona).
LibreOffice (cBOGOAHBII ouCHBII  Taker). YcnoBus UCTIOJIb30BaHUS:

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

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level. Homep
JIutiersuu Microsoft 41059241 ot 07.09.2006 (6eccpouno).
Mozilla Firefox (cBoGoxmubiii Opay3ep). VYcCIIOBHS HCIONB30BAaHUS IO  CCBHLIKE:

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

Python (cBo6oaHOE TIpHITOKEHHE ISl TPOrPAaMMHUPOBAHUS). Y CIIOBUS UCIIOIB30BAHUS 10

cepuike: hitps://opensource.org/license/python-2-0/ (6eccpouno).

R (CBOGOI[HEUI 000J10uKa JJIsA HpOTpaMMI/IPOBaHI/IH). Y ca0Bus UCIOIB30BAHUS MO CCHLIKE:

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

6.3. Texunueckue u YIEKTPOHHBIE CPEACTBA 00yUeHUS
MynpTUMEAUNAHBIA  KOMIUIEKC, JE€MOHCTPALlMOHHBIM KOMIUIEKT NPE3CHTaUUld IO
nucturinae  «BeO-mporpaMMupoBaHre B THAPOMETEOPOJIOTHH»;  TOMEIIEHHWE IS

CaMOCTOSITEIbHON PabOThI CTYIEHTOB — KOMIIBIOTEPHBIN Kitacc ¢ noctynom B Uatepuet u DMUOC.
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VII.

3aaaTugx — 51/12 gac/gacos*.

Oo0pa3oBaTte/ibHbIE TEXHOJIOTUH

I/IH(bOpMaL[I/IOHHLIC TCXHOJIOTHU HCIIOJB3YIOTCA Ha BCCX JICKIMOHHBIX W IMPAKTUYCCKUX

HaumenoBanue tem 3aHsATUl ¢ ykazanueMm (Gopm/ METO10B/ TEXHOJIOTHI 00y4YeHUs

dopma /
Mertoabl//TEXHOIOT NI
Ne KonunuectBo
i Tema 3anaTusa Bun 3angarusa JYCTAaHLIMOHHOTO, YACOB
MHTEPAKTUBHOTO
o0OydeHus

1 | U3yyeHue nakeToB Ha [Tpaktnueckas | IlporpammupoBanue 2/1
ypoBHe base B cpene R pabota

2 | Paccmotpenue makera [Mpaktnueckas | IlporpammupoBanue 4/1
ggplot2 B cpene R pabota

3 N3yueHne nakeToB s IIpaktnueckas | IIporpammupoBanue; 4/1
peanu3anuu 3aaaq pabora METO/]I KeHCOB
T'HPOMETEOPOJIOTHH B
cpene R

4 Peamuzanus [IpakTnueckas | IIporpammupoBaHue; 4/1
dpeiimBopka shiny ms pabora METO]I KeHCOB
BeO B cpene R

5 Nzyuenne 6a30BbIX [Ipaktnueckas | [IporpammupoBanue 2/1
OCHOB ¥ MojyJ1st math Ha pabota
Python

6 | Paccmorpenne momyneit | Ilpaktuueckas | [IporpammupoBanue; 4/1
matplotlib, numpy u pabota METOJ KeHCOB
pandas na Python

7 N3yuenne Mmopynen misa | Ilpaktuueckas | IIporpammupoBanue; 4/1
peanu3anu 3aaa4q pabora METOJ KeHCOB
THJIPOMETEOPOJIOTUH Ha
Python

8 | Paccmotpenue IIpaktnueckas | IIporpammupoBanue; 4/1
¢bpetimBopka django Ha pabota METOJ KEHCOB
Python

9 | Peaymzarus web IDE [Mpaktnyeckas | [IporpammmpoBaHue 4
Replit pabota

HToro yacos: 32/8

* qacel ISl 3209HOTO 00YYEeHHsI YKa3aHbl IIOCIIE KOCOM UepThl

VI1Il. OueHouynble MaTepHAIBI JAJsl TEKYIIET0 KOHTPOJISI M MPOMEKYTOYHOM

aTTrecTanu

@DOHJ OLIEHOYHBIX CPEICTB IO JUCHUIUIMHE (MOIYJI0) MpeIcTaBiIsieT coO00M KOMILUIEKT
OLICHOYHBIX MaTEepHAJIOB JUIsl MPOBEACHUS TEKYIEro KOHTPOJIS U MPOMEXYTOUHOM aTTecTalluu

00ydJaromuxcs.

14



O1eHOUHBIE CPEe/ICTBA TEKYILEr0 KOHTPOJIS (POPMUPYIOTCSI B COOTBETCTBHUHU C MOJIOKEHUEM
0 0aJUIbHO-PEUTUHTOBON CHCTEME YHUBEPCUTETA: aHAJN3 U OLIEHKA PE3yJIbTATOB BBHIIIOJHEHHBIX
MPAKTUYECKHUX padoT, 3aJaHUH TS CAMOCTOSITEIILHOW PabOTHI CTYIEHTOB (BRIOOpOYHAS TIPOBEPKA
BO BpEMsl ayJUTOPHBIX 3aHATHI). DOpMOI NPOMEKYTOUHOW aTTeCTalluu SBISETCA 3auer.
KoHTposb 3HaHUH Ha 3a4eTe MOXKET ObITh OPraHU30BaH B IBYX BUJAX: YCTHO IO IPEJIOKEHHBIM
B HACTOSIIEH POTrpaMMe BOIPOCcaM C IpeABAPUTEIbHON MOArOTOBKOM MM MHUCbMEHHO B (hopme
tecta. Ha3HaueHune OLleHOYHBIX CPEJCTB — BBIABUTH CPOpMUpOBaHHOCTH KoMmeTeHuuu OITK-4.

bannpHO-peHTHHIOBasl CUCTEMA OLIEHKH YCIIEBAEMOCTU CTYIEHTOB OCHOBAHA Ha OLEHKE
Ka)/10r0 BUa paboThl CTy/I€HTa MO JUCLUIUIMHE B PEUTHHIOBBIX Oamax. bamisl HaOupatorcs B
TEYEHUE BCETO Mepuoja M3yUeHHs AWCIHUILIMHBI 332 Pa3IMYHbIC BUBI YCIEIIHO BBITOJHEHHBIX
pabot. 3akperuieHre KoJW4YecTBa OAJIJIOB 3a ONPECICHHBIMA TEMaMU U BUJAaMU paOOT 3aBUCUT
OT 3HAYUMOCTU OTAEIbHBIX TEM M OTAEIbHBIX BHUAOB pabOT Uil OCBOCHMS JMCLUIUIMHBL
YcBOeHHE CTY/IEHTOM M3y4aeMOW B CeMecTpe IUCLMILIMHBI MaKCUMalbHO oleHuBaercs B 100
0autoB. YKa3aHHOE€ MaKCHUMalbHOE KOJIUYECTBO 0amuioB (Suror), KOTOPOE CTYIACHT MOXKET
HaOpaTh 3a CEMECTp, CKJIAAbIBAETCS U3 CyMMbI OaJlJIOB 3a TEKyLIyl0 paboTy B cemectpe (Stk) U
6ayu10B, MOJyYEHHBIX BO BpeMs 3adera (Smx). [Ipy 3TOM MakcuManbHOE KOJIMYECTBO OaJIIOB 3a
TeKylyro pabotry B cemectpe (Stk) orpaHunumBaercss 61 Oamiom. PeiliTuHroBoil cucremoit
pelycMaTpuBaloTCs «IpemuanbHbie» Oamibl (or 0 mo 10 6amioB), KOTOpble MOTYT OBITh
No0aBIIEHBl CTYNEHTY 3a BBICOKOE€ KAdeCTBO BBITOJHEHHBIX pabOT W HCIOJH30BAHHE B
CaMOCTOSITENIbHOW paboTe MaTepualioB, BBIXOJAIIMX 33 pPaMKU Y4YeOHOH MNpOrpaMMBbl.
[IpeMuanbHbie Oa/Tbl BHICTABISIOTCS B BEIOMOCTH 10 Hadana 3adeta. Ha onenky 3audera (Stk)
MaKCHMaJbHO IpeycMaTpuBaeTcs 29 0anios.

Baner 3a Tekymyo paboTy CTyAEHTa MO TUCIHIUITMHE HAYHCISIOTCS MPEToiaBaTesieM B
TedyeHue cemectpa. HaOpaHHas cTy1ieHTOM cyMMa GalljioB BBICTaBIIsI€TCS B BeZJIOMOCTh. CTYACHTY
JIOJDKHA TPEeIOCTaBIAThCA HHPOpMaLus 0 HaOpaHHOU UM cymMe OansioB. CTyieHT, HaOpaBIIHii B
pe3ysibTaTe TeKymied padboTsl o auciuininHe (Stk) MeHee 30 0a/UIoB, HE JOIMyCKaeTCs K caave
3agera. EMy BbICTaBmsieTcs akaieMudecKast OIIeHKA «HE 3a4TEHOY.

Ecnu Ha 3adere OTBeT CTyJeHTa oleHHBaeTcss MeHee yem 20 Oamnamu, TO HpeAMET
CUMTAeTCs HEe CAAHHBIM, B BEIOMOCTb BBICTABJISIETCS aKaJleMUYecKas OlleHKa «He 3auTeHo». Ecnu
Ha 3audeTe cTyaeHT HalOupaeT 20 u Oonee OamuioB, TO OHU MPHUOABIAIOTCS K CyMMe OajioB 3a
TEKYIIyl0 paboTy W TMEpeBOIATCS B aKaJIEMHYECKYIO OICHKY (CM. TaOIHIly HWKE), KOTopas

(I)I/IKCI/IpyeTCSI B 3a4ETHOM KHHXKKE CTYACHTA.
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Hroroseiit
CEMECTPOBBII
pEUTUHT
(Suror)

<61 «HE 3aYTCHO» e MpeAnojaraercs,  4TO  CTyJEHT  He
pazobpajicsi C OCHOBHBIMH HW3YYEHHBIMU B
npouecce 0O0y4deHHs] BOIPOCAMHU, HE NMOHHMAET
CYLIHOCTH ITPOLECCOB U SIBJIEHUN;

e MaTepuall U3JlaraeTcs HEINOCJIEI0BaTEIbHO,
HE TMPEJCTaBISIET OMNpPENeJICHHOW  CHUCTEMbI
3HAHUM;

® UMEIOTCS 3aMETHbIE HapYyUICHUs HOPM
JUTEPaTypHOU peun;

e 00HapyKUBAIOTCS 3HAYUTETIbHBIC TPOOEITHI B
3HaHHUSIX OCHOBHOTO IIPOrPaMMHOTO MaTepHaa;

® JIONYCKAIOTCSl MPUHIMIHAIIbHBIE OUIUOKU B
OTBETE Ha BOIPOCHI 3aueTa; JAEMOHCTPUPYETCS
HE3HaHUE TEOPHUH U MIPAKTHKHU IPeaMeTa.
>61 «3a4TCHO» e KaKk MHUHUMYM, IMPEAINoyiaraeTcsa KpaTKUid
OTBET B paMKax JIEKIIMOHHOTO Kypca C
MOBBILICHHUEM Pa3BepHYTOCTH,
CHUCTEMaTU3UPOBAHHOCTH U  JIOTHYHOCTH, B
OTBETAax JI0MYCKAIOTCS HETOYHOCTH;

® Kak MUHUMYM, JIE€MOHCTPUPYIOTCS
MOBEPXHOCTHBIE 3HAHMSI BOIIPOCA C HApACTaHHUEM
rITyOUHBI OXBaTa,

® JIONYCKAIOTCS HapyILIEHUs B
MOCJIEI0BATEIBHOCTH U3JI0XKEHUS;

® BO3MOXHBI 3aTPYIHEHUS C BHIBOJIAMH;

® JIOMYCKarOTCs HapyIIeHUs HOPM
JUTEPaTypHOU peuu;

® Kak MHHUMYM, MpPOTPAaMMHBIH MaTepHal
U3BECTEH B 00BEME, HEOOXOAMMOM  JJis
npecTosien padoThl.

AkazieMuyeckas OLEHKa Kpurepuu orieHuBaHUs Ha yCTHOM 3a4€Te

B 3adeTHOl BeOMOCTH TperogaBaTeseM MPOCTaBISIeTCS UTOrOBOE KOJIMYECTBO OalioB
(Sutor) M COOTBETCTBYIOIIAsi UTOTOBOM CyMMe Oa/UIOB aKaJeMUYecKas OIICHKa MpOmuchio. B
3aYETHYI0 KHIDKKY CTYJ€HTa B BHJE APOOM BBICTABISIETCS HWTOTOBOE KOJIMYECTBO OalsioB U
aKaJieMHuecKkasi OIIEHKa TPOMUChbio, Hampumep: 3auteHo/80. Ilpm cmadye 3adera 110
WHAWBUIYyATBHOMY 9K3aMEHAI[HOHHOMY JIUCTY (HAIMIPaBJICHHUIO) IPETOIaBaTENb B Tpade «OleHKa»
MPOCTABISIET MTOTOBOE KOJUYECTBO OaioB (Surtor) M COOTBETCTBYIOIIYIO HMTOTOBOM CyMMe

0aJUTOB aKaJIEeMUYECKYIO OIIEHKY MPOIMHUCHIO B BUJIE APOOH.

MaTepI/Iaan AJI TIPOBEACHU A TCKYLIETO U ITPOMEKYTOUYHOT'O KOHTPOJIA 3HAHUI CTYACHTOB

KonTpomupyemsie
KonTponupyemsie
Ne Bun xouTpons KOMIIETEHIINH/
TEMBI (pa3Iesbl)
WHIUKATOPBI
1 3auer I-111 OIIK-4
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KonTponupyemsie
KonTponupyembie
Ne Bun xouTpons KOMIIETEHIIH/
TEMBI (pa3ienbl)
WHJUKATOPBI
NJKorik-4.2

[IpumepHBIil nepedeHb BONPOCOB U 3a7aHui K 3aueTy:OnpeneneHue nporpaMMUpPOBAaHUS

U BEO-IIPOrpaMMUpPOBAHMSL.

2.

© o N o g B~ w

CuHTaKcuc sA3bIKa MPOrPaMMHUPOBAHHUS.

Krnaccudukanus u nepapxus S36IK0B IPOrpaMMHUPOBAHUS.
TexHoIOTHS TPOrPaMMUPOBAHHS.

AJNTOPUTMBI B TIPOTPAMMBEI.

JKU3HEHHBIN IUKII POrPAMMBI.

[IpoekTupoBaHue U peanu3anus MPorpaMmM.

Omnpenenenue R, o61acTu npUMEHEHHUS 1 OCOOCHHOCTH SI3bIKA.

ba3oBrrii cunTakcuc R.

. IlpocTble MaHUIYJISLIMY, YUCIAa U BEKTOPHI B R.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

OOBeKTHI, NX PEKUMBI U aTpuOyTHI B R.
VYnopsiioueHHbIe U HEYopsoueHHbIe (pakTopsl B R.
MaccuBsl u MmaTpulbl B R.

Criucku u ¢peiiMbl JaHHBIX B R.

Urenue naHHbIX U3 Qaiinos B R.

Pacnipenenenuie BepositHocTeil B R.

['pynmupoBka, IUKITBI U YCIIOBHOE BBITIOJHEHKE B R.
Cratuctuueckue mozenu B R.

I'padpuueckue npoueaypsl B R.

[Maketsr, 0a3oBbrit maker (base) B R.

Omnpenenenne Python, ob1actu mpuMeHeHUs S3bIKA.
[Tepemennsie B Python.

®ynkumu 1 ux npumeHenue B Python.

Peanusanus anropurmos B Python.

CTpok# U ornepanuu Haja cTpokamu B Python.
CtpoxoBsie MeTo bl B Python.

Mopnynu u naketsl si361ka B Python.

Crmcku M omepanuy Hax HUMU B Python.

Wreparuu B Python.

MHosxecTBa, KOpPTEXH, cioBapu B Python.
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31. O6paboTtka daitnos B Python.

32. OOBEKTHO-OPHEHTHPOBAHHOE ITpOrpaMmmMupoBanue B Python.
33. Uteparopsbl, reHepaTopsl U iekoparopsl B Python.

34. UuTerpupoBanHbie cpebl pa3paborku B Python.

35. PazpaboTka npuiIoKeHuid U BeO-puiioxenuii B Python.

Pazpaborumnkm:

Papad I.rql.uu:
. \-;,‘t\-
CT. IPENOAABATEND Jlonatun M. H.
[IporpamMMma cocraBneHa B cooTBeTcTBUM ¢ TpeboBanusiMu @I'OC BO no nHanpaBieHuio
noarotoku 05.03.04 I'mapoMeTeoposIorus.
[Iporpamma paccmoTpeHa Ha 3aceJaHud KadeIpbl METeOpOoJIoTHMH | (U3UKU
OKOJIO3EMHOT'0 KOCMUYECKOI'O MPOCTPAHCTBA

[Tporoxon Ne 3 ot «30» anpens 2024 r.

3aB. kad. - 8- W.B. Jlarblnesa

Hacmoswas npoepamma, ne moocem Ovimvb 80ocnpoussedena HU 6 Kaxou ¢hopme Oe3

npeosapumenbHo20 NUCbMEHHO20 paspeuteHus Kagheopvl-paspadbomyuuxa npozpammol.
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