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1. Heau u 3a1a4M 0CBOEHUS TUCUUILINHBI/MOAY IS

Heﬂb AUCHUIUIMHBIL 3aKJI0OYaCTCd B OBJIAJACHUU CTYJACHTAMU OCHOBAMHU paGOTLI C SA3BIKOM
Python B ananm3e naHHBIX, paCIIUPEHUH TEOPETHYECKOW M TMPAKTHYECKOW IMOATOTOBKH B 00IacTH
MaTeMaTHYECKOT0 aHAJIN3a, JIMHEHHOM aareOphl, METOIOB ONTHMU3ALIUN, TCOPHUH BEPOSTHOCTEH.

3anaun TUCHUTUTAHBL:

- OBIIJICHUE OCOOCHHOCTAMHU s3bika Python nns ananm3a AaHHBIX, NPUHOUIAMHA YTEHHS
Pa3JIMIHBIX JTaHHBIX,

- wu3yuenue Python-6ubnnorek, comepXammx OOJBIIOE KOJUYECTBO HHCTPYMEHTOB: OT
OBICTPBIX OIEepaluii ¢ MHOTOMEPHBIMH MacCHBaMH 70 BH3YyaJIM3allMd W peaU3alliH Pa3IHYHBIX
MAaTEMATHYCCKUX METOAOB, B TOM YHCIIC JIMHEHON aJIFC6pLI KaK OCHOBHOT'O MaTeMaTH4CCKOI'O
amnmapara st paboThI C TaHHBIMH;

- W3y4YCHHE METOJIOB ONTHUMHU3AIMK KaK HAWJIYYIIEero WHCTPYMEHTA Ui ONpPEICIICHHS
ONITUMAIILHBIX NTAPAMETPOB CUCTEMBI,

- 3HAKOMCTBO C MAaTPUYHBIMU PaA3JTOXKCHUAMU, KOTOPBIC HCIIOJIB3YIOTCA IpHU IMOCTPOCHUHN
PErpe€CCUOHHBIX MOIIGJIGI;'I, AJI1 YMCHBIICHUA pasMCPHOCTH JaHHBIX, B pPCKOMCHAATCIIbHBIX CUCTCMAaX U
B aHAJIN3¢ TEKCTOB,;

- pacuMpeHue 3HaHUK O 0a30BBIX KOHIICTIIUSAX TEOPUU BEPOSTHOCTEH U CTATUCTHKHU, KOTOPHIC

H€O6XOIII/IMI>I JUIA IIOHUMaHUuA MEXaHUu3Ma pa60T1)1 IMPAKTUYCCKU BCCX MCTOAOB aHAJIM3a JaHHBIX.

2. Mecto aucuuMmianHb/Moay.as B crpykrype OIIOII BO

JlucuuniauHa OTHOCHUTCS K JMCHMIUIMHAM dSJIeKTHBHOTO Monyis «Digital & IT. Mammnnoe
o0y4YeHMe U aHaJIW3 JIAHHBIX» YacTH y4eOHOro IjaHa, (GopMUpyeMoil ydacTHUKaMu 00pa30BaTeNIbHBIX
OTHOILIEHUH.

HCO6XOI[I/IMBIMI/I YCIOBUAMMU IJId OCBOCHUA JUCHUTIIIMHBI SIBJIAIOTCS.

— 3HaHME OCHOBHBIX MAaTpPUYHOM  anreOphl, MaTEeMaTUYEeCKOro aHaliu3a, TEOpUHu
BEPOATHOCTEW U MAaTEMATUUECKON CTaTUCTUKU;

— TIOHMMAaHHE€ OCHOBHBIX IPUHIMIIOB AJITOPUTMU3ALMH U IPOIrPAMMUPOBAHHS;

—  3HaHHE OCHOB sI3bIKa MPOrpamMmmupoBanus Python;

—  BJaJICHUE HaBbIKAMHU HCIIOJIb30BAHUS KOMIIBIOTEPHBIX TEXHOJOTUIN U CPelCTB 00paboTKU
uHpopMaluu.

CopepxaHue  OUCHMIUIMHBL  SBISETCS  JIOTUYECKMM  MPOJOJDKEHMEM  JUCLHMILIMHBI
«MatemaTrKka» 0a30BbIM AJISl U3YUEHHUS CIeAYIOUMX Tuciuruind monynsa «Digital & IT. Mammunnoe
oOyueHue M aHaIW3 JaHHBIX»: «MamuHHOe 0o0ydyeHHe M BOMPOCH MCKYCCTBEHHOTO WHTEIJIEKTa,

((HCﬁpOHHBIC CCTH», «HpI/IKJ'Ia,[[HBIe 3aJa4M aHaJIn3a JaHHBIX)).

3. Pe3yabTaThl 00yUeHHUsI 10 THCHHUIJIHHE/MOTY IO



[Ipomiecc wW3ydeHUs AMCUMIUIMHBI/MOAYJS HampaBieH Ha (QOpMHUpOBaHUE CIEAYIOIINX

KOMIIETEHIINN:

Tab6muna 3.1

Ko n HanmmeHoBanne
KOMIIETEHIIUU

Koxg u nammeHoBanue
HMHAMKATOpa TOCTIXKEHUS
komnereHmmu (MIAK)

Kon 1 HanmeHOBaHME pe3ynbTaTa 00ydIeHUs 110
JICLUIITHHE

VYK-1. CnocobeH ocyIecTBIATh
MOHCK, KPUTHICCKUI aHATIH3 U
CHHTE3 HH(POPMALUH,
MPUMEHSATH CUCTEMHBIN MOAXO/
JUTSL PEIICHHUS TOCTABICHHBIX
3amaq

VK-1.1. OcymiecTBisieT BEIOOD
AKTYyaJIbHBIX POCCHHCKUX U
3apyOeKHBIX UICTOYHUKOB, a TaK
JKe TIOUCK, cOop 1 00paboTKy
HHPOPMALUHU, HEOOXOTUMOM JIJIst
pelLICHNUs TOCTABJICHHOH 3a1auu

3HaTh: 31 aKkTyanbHblE HCTOYHUKH HH(OpMaLuK o
COBpeMeHHBIX OubnuoTekax Python mns ananmsa
JIAHHBIX

VYmers: Y1 ocymiecTBiasTh HOUCK, cOOp U
MIOJITOTOBKY JAHHBIX JJIs aHAJIHM3a

Brnaners: B1 HaBbIkaMu MOATOTOBKH U 00paOOTKH
JIaHHBIX cpencTBaMu Python

VYK-2. CnocobeH onpenensiTh
KpPYT 3a7a4 B paMKax
MIOCTaBJICHHOM 11eJIN U BEIOHPATH
ONTHMAJIbHBIE CIIOCOOBI UX
peLIeHHUs, UCXOI U3
JEUCTBYIOIINX MTPABOBBIX HOPM,
UMEIOIUXCS PECYPCOB U
OrpaHUYCHUN

YK-2.1. IlpoBout aHanu3
IMOCTaBJICHHOM ICITN 1
(hopMyIHpyeT COBOKYITHOCTH
B3aMMOCBSI3aHHBIX 3a7a4,
KOTOpBIe HE0OXOIUMO PEUIUTh
JIJISL €€ JOCTHOKEHHMS

3HaTh: 32 3Tamnsl HWHTCJUICKTYaJIbHOI'O aHaJIn3a
JAHHBIX, TUIIOBBIC 3aa4Yd aHaJIn3a JaHHBIX

Ymers: Y2 ¢hopMynupoBaTh 3a1aUN aHATI3a
JAHHBIX B paMKaXx IOCTABJICHHON LIeIH

Brnaners: B2 HaBeIikamMu aHa/IM3a JaHHBIX
cpeactBamu Python

YK-2.2. Beibupaet
OINITUMAJIBHBIH CIIOCO0 peIleHUs
3a/1a4, UCXOJS U3 HMEIOIIUXCS
PECYpPCOB M OTpaHHYCHHI

3HaTh: 33 cCOBpEeMEHHBIC OMOINOTEKN M METOIBI
Python s ananu3sa maHHBIX

Ymetb: Y3 BEHIOHpATh ONTHMANbHBIE OHOINOTEKN
1 METOZBI, UCXOAS M3 HMEIOLINXCS PECYPCOB U
OTrpaHHYEHUI

Brnanets: B3 HaBbIKaMu UCIIOJIB30BaHUS
pa3nu4HBIX OUOIHOTEK 1 MeTooB Python

ITKC-2. Criocoben
OCYLIECTBIIATh
OpraHU3aIOHHOE U
TEXHOJIOTHYECKOEe
obecrieueHne KOAUPOBAHUS Ha
SI3BIKaX IPOrPaMMHUPOBAHUS

IIKC-2.1. ITpoBogut
OPraHU3allOHHOE U
TEXHOJIOTUYECKOE
oOecrieyeHne KOTUPOBAHUS Ha
S3bIKaX IPOrpaMMUPOBAHUS

3HaTh: 34 MHCTPYMEHTHI ¥ METO/IbI BepH(UKALUN
CTPYKTYPBI IPOrPaMMHOTO KOJia

YmeTb: Y4 npuMeHATh HHCTPYMEHTHI U METOJIBI
BEpU(PHKAIIMH CTPYKTYPBI MPOrPaMMHOTO KOJia

Bnaners: B4 HaBbikamu BepuUKanum CTPYKTYPbI
IIPOrPaMMHOT0 KOJa

[TKC-2.2. OcymiecTBiaseT
BejieHHe 0a3bl TAaHHBIX U
MOJJIEPIKKY OPraHU3aIUOHHOTO U
TEXHOJIOTHYECKOTO

obecrieueHnst KOJUPOBaHUS Ha
SI3BIKAX MPOTPAMMHPOBAHUS

3HatTh: 35 periaMeHThl KOAUPOBAHUS Ha SI3bIKAX
IpOrpaMMHUPOBAHUS

YMerb: V5 NpUMEHATh periaMeHTbl KOAUPOBaHUS
HA SI3bIKax MPOrpaMMHPOBAHUS

Buagers: BS HaBbIKaMu KOHTPOJISE COOTBETCTBUS
pa3paboTaHHOTO KOJa U Tpoliecca KOIUPOBaHUSL
MIPUHSATBHIM B TIPOEKTE CTAHAAPTAM U TEXHOJIOTHUSIM

[TKC-2.3. Opranmsyet paboty 1mo
BEIOOpY Kitacca VC miis
aBTOMATH3aLUH NPEAIIPUSATHS B
COOTBETCTBHH C TPEOOBAHUSIMH K
NC n orpanndeHusIMHI

3Hate: 36 TpeboBanus k VMIC mms aBToMaTH3aIiu
MIPEIIPHUSATHS B COOTBETCTBUH C TPEOOBAHMSIMHU K
NC u orpanndeHusiMu

YmeTh: Y6 opraHu3oBBIBaTE paboTy 10 BEIOOPY
knacca VIC 1 aBTOMaTH3aMK IPEIPUSTHS B
COOTBETCTBHH ¢ TpeboBanusamu k IC u
OTPaHUYCHUSIMU

Brnaners: B6 HaBsikamu Bei6opa MIC B
COOTBETCTBHH ¢ TpeboBanusamu k IC u
OTPaHUYEHUSIMU

4. O0beM TUCHUNJIMHBI/MOTYJISA

OOmuit 00beM OUCHUIUIMHBI COCTABIISIET 3 3aUeTHRIX eauHuIbl, 108 gacos.

Tab6muna 4.1

AyTUTOpPHBIE 3aHATHS / KOHTAKTHAS
dopma
dopma Kypc/ pabora, Jac. CamocrosrensHas | KonTpons, N
MPOMEKYTOUHON
o0ydeHust | cemecTp [paktryeckue | JlabopaTopHbie pabora, Jac. yac
Jlexuun aTTeCTalun

3aHATHS 3aHATHS




3a04YHas

3/5 6 10

92

3aYer,

KOHTpPOJIbHAA

pabora

5. CTpyKTypa u coaep:kaHHe TUCHUIINHBI/ MO

5.1. CtpykTypa AUCIUTIINHBI.
ouHasi popma odyueHus (ODPO)
HE peann3yercs

3aouHasi popma o0yuenusi (3PO)

Tabmuma 5.1.1

CTpyKTypa JUCIHUILUTHHBI/ MO YIS

AynuTopHsble

Ne 3aHATHUSA, 9ac. CPC, | Bcero, OrLeHOYHBIE
n/m | Homep qac. qac. Kon HJIK cpezcTBa
HanmenoBanue pazaena JI. | Mp. | Jlab.
paszena
YK-1.1 KonTtponsHas
YK-2.1 pabota
1 1 Beenenue 1 1 22 24 HVIFC-?ZZI (11;Ip WIOKCHHE
ITIKC-2.2
ITIKC-2.3
VK-1.1 KonTtponsHas
YK-2.1 padora
bubnuorexu Python u nuHeiinas YK-2.2 (ITpunoxenue
2 2 anredpa 2 4 22 28 IKC-2.1 | 1)
IIKC-2.2
ITIKC-2.3
VK-1.1 KonTtponsHas
YK-2.1 pabota
OnTuMu3aus 1 MaTpUIHBIC YK-2.2 (ITpuno>xeHne
3 3 pasnoKeHust 2 4 22 28 IKC-2.1 | 1)
ITKC-2.2
ITIKC-2.3
YVK-1.1 KonTtponsHas
YK-2.1 pabota
4 4 CryuaifHOoCTh 1 1 22 24 I;IIFC-ZZI (1I)Ip HIOCHIE
ITKC-2.2
ITKC-2.3
YK-1.1 Bomnpocsr k
;’IIE'; ; 3a4eTy
5 | 3auer - - 4 4 O 1 (HpHHz(;iKeHHe
IIKC-2.2
ITKC-2.3
Uroro: | 6 10 - 92 108 - -

5.2. Coneprxanvie TUCIUTITUHBI/MOTYIISL.

5.2.1. Coneprkanue pa3aesoB AUCITUTUTMHBI/MOTYIIS (TAJAKTUUECKUE €IUHUIIBI ).

Pasnen 1. «Benenue». Python — onuH H3 ri1aBHBIX MHCTPYMEHTOB CIEIHUAIUCTA B HAYKE O

naHHbIX. [ukiel, ¢yHkuuu, reHepatopsl, list comprehension. dyuknuu u ux cpoiicta. [Ipenen u

IMpONU3BOJAHAs. reOMeTpI/I‘-ICCKI/Iﬁ CMBICJI HpOH3BOI[HOfI.




Paznen 2. «bubnuorexku Python u nuneiinas anre6pay». Pandas. Data Frame. NumPy, SciPy u

Matplotlib. Pemenne ontumuzanoHHbIXx 3agad B SciPy. Cucrembl JHHEHHBIX ypaBHEHMH.

Matpuunsie onepanuu. Panr u onpenenurens

Pa3/:[en 3. «OHTI/IMI/ISaHI/IH U MaTPpHUYHBIC PA3JIOKCHUS. YacTHbpie IIPOU3BOJHBIC U I'PAAWCHT.

KacatenpHast miaockocTh W JiMHeiHOe npubmmkeHne. OnNTUMU3anUs HErNMaAKuX (GyHKUMd. Merton

UMUTAIMN OTKUTa. | 'eHeTudeckne anropuT™Mbel U auddepeHnnanpHas sBomoonus. Hemmep-Mun.

[Tpubnmxenne MaTpuLel MEHBIIETO PaHra.

BCPOATHOCTH. VcaoBHas BCPOATHOCTD.

Paznen 4. «Cny4aitHocTh». Cily4allHOCTh B T€OPUH BEPOATHOCTEH M cratucTUKe. CBOMCTBA

OneHka

pacnpezeneHus

BhIOOpKE. BakHble

XapaKTEPUCTUKHU pacupenencHui. LlentpanbHas npenensHas teopeMa. JloBEpUTEIbHbIC HHTEPBAIIbI.

5.2.2. ConeprkaHue TUCIMIUIMHBI IO BUAaM YIEOHBIX 3aHITHH.

JleKIMOHHbBIE 3aHATUA

Tadmuma 5.2.1

Ne n/nt HoMmep paszaena quCHUIIHHEL Obbewm, uac. Tema nekuuu
O®0 | 300 | O3P0
1 1 - 1 - Baenenue
2 2 - 2 - bubnuoreku Python u nmuHeiinas anreGpa
3 3 - 2 - OnTuMHU3aLys 1 MATPHIHBIC PA3I0IKEHHS
4 4 - 1 - Ciy4aiiHOCTb
HUroro: - - -
IIpakTHyeckue 3aHATHS
Tabnuna 5.2.1
Ne /i | Homep pasgena AUCUMILIMHbL ObmeM, wac. HanMeHoBaHMe MPAKTHYECKUX 3aHATHI
OP0 | 300 | O3d0
1 1 - 1 - Bgenenue
2 2 - 4 - bubaunorexu Python n nuneitHas anarebpa
3 3 - 4 - OnTuMH3aLust 1 MaTPHUYHBIE PA3JI0KEHHS
4 4 - 1 - CiyyaiiHoCTb
HUroro: - 10 -

JlabopaTopHbie padoThl

Jlabopamophvie pabomul yueGnblM NIAHOM He NPe0yCMOMpPeHbl

CamocrosiTeabHas paﬁoTa CTyACHTA

Tabmnuma 5.2.4

Ne Howmep pasnena O0BewMm, yac.
P pa3n Tema Bun CPC
/1 JUCHUITIINHBI 0]0)0) 300 03d0
IloaroroBka k
MPAKTUUYECKUM 3aHSATHUSM,
1 1 - 22 - Baenenne p .
BBINIOJTHEHUE KOHTPOJIBHOM
paboThI
TloaroroBka k
2 2 } 292 ) bubnuoreku Python u nuneiinas MIPAKTUYECKUM 3aHATHSIM,

anrebpa

BBINOJTHEHUE KOHTPOJIbHOM
paboTHI




IToaroroBka k

3 3 ) 22 ) OnTuMHU3aIUs 1 MATPUYHBIC MPAKTUICCKUM 3aHSATHSIM,
pasiioxKeHust BBINOJHEHHE KOHTPOJIbHOU
paboThI

IloaroToBka k
MIPAKTHICCKAM 3aHATHSIM,

4 4 - 22 - Ciy4aiiHoCTb .
BBINIOJIHEHHIE KOHTPOJIBHON
paboThI

6 1-4 - 4 - 3auet IToaroToBka k 3a4eTy

HUroro: - 92 -

5.2.3. IlpenonaBanue IUCHUILIMHBI/MOIYIS BEAETCS C NPUMEHEHUEM CJEIYIOIIUX BHJIOB
00pa3oBaTEeNbHBIX TEXHOJIOTHI:

— BU3yaIM3alus ydeOHOTro MmaTepuajia B O(GHUCHOM TMaKeTe B JHAIOTOBOM PEXKHME
(JIEKITMOHHBIE 3aHATHS);

— pabota B MabIX rpymmnax (MPaKTHYECKUE 3a1aHHs);

—  UHAMBUIYyalbHbIC 3a1aHus (IPAKTHYECKUE 3aJaHUsA).

6. TemaTuka KypcoOBBIX paGoT/IIPOEKTOB
Kypcosvie pabomui/npoekmol y4eOHbIM NIAHOM He NPedyCcMOmpeHbsl
7. KoHTpoJibHBIE padoTHI

7.1. Meroaudeckue yka3aHusl JUIsl BRIMIOJTHEHUSI KOHTPOJIBHBIX padoT.

Kaxxaplit 00yuaronuiicss BBIMOMHIET BAPUAHT 3a/1aHNs, BbIIAHHBIN MTPEenojaBaTeieM.

PabGora momkHa OBITH BBITIOJIHEHA C HUCIIOJIH30BAHUEM KOMITBIOTEpA HA OJHOW CTOPOHE JINCTA
6emnoit Oymaru ¢popmata A4 uepe3 1 unrepsai, 14-m mpudrtom Times New Roman.

TekcT cienyer nmedarath, COOIIOIAs CIEMYIONIME pa3Mephl ToJieit: mpaBoe — 10, Bepxuee — 20,
neBoe — 25 u HuxkHee — 20 MM.

CTpyKTypa KOHTPOJIBHON pabOThI: TUTYIBHBIN JIUCT, COJACPKAHNE, BBEJACHIE, OCHOBHAS YacTh,
CIHUCOK HCIOJB30BAaHHBIX MCTOYHUKOB, MpPUJIOKEHHE. B OCHOBHOW YacTH [OJKHBI OBITH JaHbBI
pa3BepHYTHIC OTBETHI HA TCOPETHYECKHE BOMPOCHI CO CCHUIKAMH Ha WCIIOJh30BAaHHBIC HCTOYHUKH.
Pe3ynbTrar BBHIMONHEHHS] MPAKTHYECKOTO 3aJaHusl JOJDKEH COJIepP)KaTh OIMCAHUE HCIOJb3YEeMbIX
METOJIOB ¢ yKa3zaHueM Oubnoreku Python. Jluctunr koma ohopmiseTcs B BUIE MPUITOKEHHS.

C paboroii cmaercst AUCK ¢ mporpamMmoii Ha Python (wim B paboTe MOKeT OBITh yKa3aHa
CCBITKA Ha HOYTOYK C BBITTOJIHEHHBIM MTPAKTUICCKIM 33/ IaHUEM ).

3auTéHHas KOHTpOJIbHAas paboTa MOXKET HMeTh 3aMedaHus. Eciaum pabota He 3ayTeHa,
oOyyaromuiicst 00s13aH MPeIbSIBUTH €€ Ha IOBTOPHYIO PELIEH3UI0, YCTPAHUB BCE 3aMEYaHusl.

7.2. TemaTHKa KOHTPOJIBHBIX padoT.

KoHTtpomnbHbIe paboThI BKITFOUAIOT CIEIYIOIINE BOMIPOCHL:

1. OcnoBel Python. uknel, ¢yHkimu, renepatopsl, list comprehension. @yHkmMu U ux
CBOMCTBA.

2. bubnmorekm Python. Pandas. Data Frame. NumPy, SciPy u Matplotlib. Pemenue
ONTUMU3AIMOHHBIX 33/1a4 B SciPy.

3. OmeHka pacrpeneneHusi MO BbIOOpKe. BakHble XapakTepUCTHKHM pacIpeesIeHui.
JloBepUTEINbHBIE HHTEPBAIIBI.

8. OuneHka pe3yJibTaTOB OCBOCHHSI TUCIIUIIJIHHbBI/MOTYJIsI
8.1. Kpurepun OLEHMBAHUS CTENEHH MOJHOTHI M KadyeCcTBa OCBOEHUS KOMIIETEHIMI B
COOTBETCTBHH C IJIAHUPYEMBIMU pe3yibTaTaMu oOyueHus mpuBeneHs! B [Ipunoxennn 1.




8.2. PeifTuHroBas cucremMa OIEHUBAHUS CTETIEHH IOJHOTHI M KaU€CTBa OCBOECHUS KOMITETCHIIUI
o0yyaromuxcs 3a04H0M (hopMbl 00yUeHHS MpeacTaBiIeHa B Tabmmuie 8. 1.

Tabnuma 8.1
Ne i/ Buipl MEepOnpHUATHIA B paMKaX MPOMEKYTOYHOTO KOHTPOJISI KosunuecTBo 6amios
1. KonrposbHas pabora 0-100
BCEI'O 100

9. YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecnedeHne TUCIUIITHHBI/MOTYJIsI

9.1. [lepeueHb peKOMEHIyeEMOM JIUTEPATYpPHI NpeacTanieH B [Ipunoxkennn 2.

9.2. CoBpeMeHHble TpodeccHoHaTbHBIE 0a3bl JAHHBIX ¥ HH()OPMAIMOHHBIC CIPABOYHBIC
CUCTEMBI (nepeuuciums).

—  CoOctBennast nonHorekcroas 6asa (I16/1) BUK TUY http://elib.tyuiu.ru/

— Hayuno-texauueckas 6ubmmoreka ®I'AOY BO PI'Y Hedtu u raza (HUY) um. .M.
I'yoxkuna u ®I'6OY BO «TUY» http://elib.gubkin.ru/

—  Hayuno-texuunueckas oudmuoreka ®I'6OY BIIO YT'HTY http://bibl.rusoil.net

— Hayuno-texuunueckas Oubmmoreka @PI'BOY BIIO «YXTHUHCKUII TOCYdapCTBEHHBIH
TexHuueckuii yausepcuret» http://lib.ugtu.net/books

— baza pannbix KoHCynbTaHT cTyneHTa «ONEKTpOHHas OMOIMOTEKAa TEXHUYECKOTO BY3a»
http://www.studentlibrary.ru

—  DnektpoHHO-Onbmoreunas cucrema IPRbooks http://www.iprbookshop.ru/

— 000 «M3narensctBo JIAHD» http://e.lanbook.com

— 000 «AnekrporHoe u3garenbctBo FOPAMTY www.biblio-online.rux»

— 000 «PYHDBb» http://elibrary.ru/

—  DnekrporHo-0MOMoTeuHas cucrema BOOK.ru https://www.book.ru

— HanmonanbHas snexTpoHHas 6ubiaroTeka

9.3. JIuieH3noHHOE ¥ CBOOOTHO pacpoOCTpaHsIeMOe MPOrpaMMHOE O0ecTieueHue, B T.4.
OTEYECTBEHHOTO IIPOU3BO/ICTBA.

—  Microsoft Windows;

— Microsoft Office Professional Plus;

—  Python;

— Anaconda.

10. MarepuajbHO-TeXHHYECKOE oDecrevyeHne TUCHUIIMHbI/ MOIYJIs
[Tomemienust uid NMpPOBEAEHUS BCEX BHUJOB PAOOTHI, MPEIYCMOTPEHHBIX YUEOHBIM IJIAHOM,
YKOMIUIEKTOBaHbI HEOOXOIMMBIM 000PYJJOBaHUEM U TEXHUUYECKUMHU CPEJICTBAMU O0yUEHUSI.

O0ecne4eHHOCTh MATEPHAJIBHO-TeXHHYECKHUX ycaoBuil peanusanun OIIOII BO
Tabmuma 10.1

HaumeHnoBaHue yuaeOHBIX HaumeHnoBaHue noMeIleHuH JuIs IpoBeeHusT | Azpec (MECTOIOJIOKEHNUE) TOMEILCHUH
IpEIMETOB, KYPCOB, BCEX BHIOB yIeOHOI! TesATEIBHOCTH, JUTS IPOBEJICHHS BCEX BUJIOB yueOHOM
JUCIUIUINH IpeLyCMOTPEHHOH yueOHBIM INIAHOM, B TOM JIeATeIbHOCTH, IIPEyCMOTPEHHOI
(Momyneit), MPaKTHUKH, HHBIX YHCIIe TIOMEIEHHS JUI CaMOCTOSTEIIBHOI y4eOHBIM ITAHOM (B CIIydae peann3aliy
BUJIOB y4eOHOM paboThI, ¢ yKa3aHHEM NEPeuHsl OCHOBHOTO | 00pa30oBaTesIbHOM NPOrpaMMBl B CETEBOM
JeATENbHOCTH, 000pynoBaHMs, yIeOHO- HATIISIAHBIX TOCOOUH | opMe JOTIOTHUTEIBHO YKa3bIBACTCS
HPEeLyCMOTPEHHBIX Y4€OHBIM HAMMEHOBAaHHE OPraHU3aLUH, C KOTOPOi
IUIAaHOM 00pa30BaTeNIbHOMI 3aKJII0YEH JJOTOBOD)
IIPOrPaMMBI
2 3 4
Marematuka u Python nnst | JlekumoHHbIe 3aHATHS:




aHaJINU3a JaHHBIX VYuebOHast ay JuTOpHs AJIsl IPOBECHUS 625001, TromeHnckas oOmactb, T.
3aHATUM JEKIMOHHOTO TUNA; TPyNNoBeIX U |Tromens, yn. JlyHauapckoro, 1.2,
WHIUBHUIYaIbHBIX KOHCYIBTAlNi; TEKyIIero |kopm.l, (ayauropusi ompenensercs B
KOHTPOJISI U IPOMEKYTOYHOM aTTECTAllMM.  |COOTBETCTBHH C PACIHCAHHUEM)
OCHaIEHHOCTb:

VYueOHas MeOenb: CTOMBI, CTyNbs. MOHOOJIOK
- 1 wt., mpoekTop - 1 WT., IPOEKLIMOHHBIN
9KpaH - | mT., aKycTHYECKasi CHCTEMa
(xonoHkw) - 4 wrt., MUKpO(OH - 1 mWT.,
JOKyMEHT-Kamepa - | 1IT., TelxeBu3op - 2
IIT.

JlabopatopHble 3aHSITHSL:
VYueOHast ay JUTOpHS JJIsl IPOBECHUS 625001, TromeHckas oOmactb, T.
3aHATHH ceMUHapcKoro Tuma (JlabopaTtopHsle [Tromens, yi. JlyHauapckoro, .2,
3aHATHA); TPYNIOBBIX U HHAUBUIAYANbHBIX  |KOpi.l, (ayauTopusi OMpenensieTcs B
KOHCYJBTAINH; TEKYIIET0 KOHTPOIS U COOTBETCTBUHU C PACIHCAHUEM)
MIPOMEKYTOUHOM aTTecTalu,
OCHaIEHHOCTb:

YueOHas MeOeb: CTONBI, CTYIIbSL.
MoHo0:10KH, TpoekTop - 1 mrT.,
aKyCTHYecKas cucTeMa (KOJIOHKH) - 2 mT.,
MIPOEKIIMOHHBIHN 3KpaH - 1 mT.

11. Meroanueckue ykazanus no opranusanuu CPC
11.1. Meroguueckue yka3aHus 1O MOJATOTOBKE K MTPAKTUUECKUM 3aHATUSIM.

[IpakTuyeckue 3aHATHSA CIIOCOOCTBYIOT YINIyOJNEHHOMY H3YYEHHUIO IUCHMIUIMHBI U CIIy’KaT
OCHOBHOI (hOpMOI TMO/ABENEHUS MTOIOB CAMOCTOSATEIbHOW paboThl cTyaeHToB. OCHOBHas IiEJib
IIPAKTUYECKUX 3aHATUH 3aKIII0YAETCs HE TOJIBKO YIIIyOUTh U 3aKPENUTh TEOPETUYECKUE 3HAHUS, HO U
c(OpMHPOBATH MPAKTUIECKHE KOMITETCHIINU, HEOOXOAUMBIEC OYAYIINM CIIEIUAIACTAM.

Ha npakTudeckux 3aHATHSIX NPUBETCTBYETCS aKTUBHOE y4acTHE B OOCYXKIECHHU KOHKPETHBIX
CUTYyalui, CHOCOOHOCTh Ha OCHOBE MOJYYCHHBIX 3HAaHUH HAXOJIUTh Haubosee Y3PPeKTUBHBIE PEIICHUS
IIOCTaBJIEHHBIX MpOOJIeM, YMETh HAXOAWUTh IIOJIE3HBIM [JOMOJHUTEIbHBI MaTepuas IO TeMaTUKe
3aHATUNA. O0yYaromuUMes PpEKOMEHIYETCsl CIEAYIOasi CXeMa OJrOTOBKU K 3aHSTHIO:

1. IlpopaboTaTh KOHCIEKT JICKIIHIA,

2. VI3yunTh peKOMEH/IOBAaHHYIO JINTEPATYPY;

3. Ilpu 3aTpynHeHUsIX chOPMYIHPOBATH BOIIPOCH! K MPEINOIaBATEIIO

4. Tlocne BBINOTHEHUS MPAKTUYECKOH pabOThl OPOPMUT OTHET U MOATOTOBUTHCS K 3aIIUTE.

11.2. MeToauueckue ykazaHus 0 OpraHU3alMy CaMOCTOSTENIbHOM padoThI.

CamocrosTenbHass pabora sBISETCS OJHOW W3 BaXHEHIMX (opM H3Yy4YeHHs JH000M
aUcUUIUIHBL. OHa TO3BOJISIET CUCTEMATU3UPOBaTh M YINIYOUTh TEOPETUYECKHE 3HAHUS, 3aKPENHTh
YMEHHMS 1 HaBBIKH, CIIOCOOCTBYET Pa3BUTHIO YMEHUH MOJIb30BAaThCS HAYYHOU M y4eOHO-METOANYECKON
muteparypoil. [lo3HaBarenbHas NEATENBHOCTh B IPOLECCE CAMOCTOATENbHOM paboThl TpedyeT oT
MarucTpaHTa BHICOKOTO YPOBHS aKTUBHOCTH M CAaMOOPTaHU30BAHHOCTH.

B yuebHOM mpomecce BBIICNIAIOT [JBa BUAA CAMOCTOSATENBHOM pabOTHI. ayAuTOpHAs |
BHEay/IUTOpPHAS.

AynuTopHas caMmocTosiTeNbHas padoTa 1Mo JUCHUIUIMHE BBINOJIHIAETCS Ha YYEOHBIX 3aHATHIX
10J1 HEMOCPEACTBEHHBIM PYKOBOJICTBOM IPEMNOJIaBaTENsI U 110 €r0 3a/1aHHUIO.

BueaynuTtopHass camocTosiTenbHas paboTa CTYACHTOB IMpEJACTaBIsieT co00H Joruyeckoe
MPOJOJKEHHE ayIAUTOPHBIX 3aHATUH. 3aTpaThl BpPEMEHUM Ha BBIIIOJIHEHHWE JSTOM  paboThbI
periaMeHTHpYIOTCs pabo4YrM y4eOHBIM IUTaHOM. PexxuM paboThl BBIOMpaeT caM OO0ydaroluiics B
3aBHCHUMOCTH OT CBOMX CIIOCOOHOCTEM U KOHKPETHBIX YCIOBHUH.

CamocrosTenbHas paboTa MOXKET OCYIIECTBIATHCS HHIUBUAYAJbHO WIM TpYIIaMH
MarucTpaHTOB B 3aBUCHMOCTH OT L€, 00beMa, KOHKPETHONW TEeMAaTUKH CaMOCTOSITENIbHON padoThI,
YPOBHS CII0)KHOCTH, YPOBHSI YMEHHH 00yUarOMIMXCsl.

CamocTrosTenbHass paboTa BKJIIoYaeT B ceOs pabOTy C KOHCHEKTOM JIEKIUH, M3ydeHue H
KOHCIIEKTHPOBAaHHE PEKOMEHIYEeMOIl JIUTepaTyphl, MOArOTOBKA MYJIbTUMEANA-COOOIIEHUI/ T0KIa10B,



MOArOTOBKA pedepara, TECTUPOBAHME, pEIIEHUE 3a7ad W YIpaKHEHUH Mo o0paslly, pelieHHe
BapUATHBHBIX 3a/1ay, BBHIMOJHEHHE YEpTEXkKeW, cxeM, pacueToB (rpaduueckux paboT), peuieHue
CUTYallMOHHBIX (TMpOQecCHOHANbHBIX) 3afad, MOATOTOBKA K JEJIOBBIM WIrpaM, MPOEKTUPOBAHUE U
MOJICTTUPOBAHUE PA3HBIX BHJOB W  KOMIIOHCHTOB MPO(ECCHOHAIBHON ACSITENbHOCTH, HAYYHO-
UCCIIEIOBATENbCKYIO paboTy U Ap.

KoHTponb pe3yiabTaToB BHEAYAUTOPHOW CAMOCTOSATEIHHONW pabOThl MaruCTPaHTOB MOXKET
OCYILIECTBIIATHCS B IIpeleiax BpPEMEHH, OTBEJCHHOIO Ha oO0s3aTelbHble y4eOHBIE 3aHATHS IO
JUCHUIIMHE U BHEAYAUTOPHYIO CAMOCTOSITEIBHYIO pa0OTy MaruCTpaHTOB MO JAMCIHUIUIMHE, MOXET
MIPOXOJUThH B MUCHbMEHHOM, YCTHOW MJIM CMEUIaHHON (opMe.



Jucnurumna: Maremaruka u Python muis ananusa qaHHBIX

[Tpunoxxenue 1

IInanupyemsie pe3yabTaThbl 00y4eHHs 1Jis1 GOPMUPOBAHUA KOMIIETEHIMH U KPUTEPHH UX OLlCHMBAHUS

Hanpagnenue noarorosku: 27.03.03 CuctemMHblii aHaIU3 U YIPABJICHHUE
HamnpasieHHOCTB/IpOd1IIE: YTIpaBieHne SKOHOMUKOH MPEINPUSATHIA TOTLTMBHO-3HEPTETHYECKOTO KOMITJICKCA

KOZ[ KOMIICTCHIINH

KO}:{ 1 HAMMCHOBAHUC

KOZ( 1 HAMMCHOBAHUC

Kpurepun olileHHBaHMs pe3yIbTaTOB 00yUeHHUs

HHIUKATOpa pe3ynbTaTa o0ydeHus 1-2 3 4 5
JOCTHKEHHSA 10 AUCTUILTIHE
kommeTernmn (MJ1K)

YK-1 VYK-1.1. 3natb: 31 akryanbHble | He 3HaeT akryanbHble | 3HAET Ha HU3KOM 3HaeT Ha CpeHEM 3Haer B
OcymiecTBiseT BEIOOP | MCTOYHUKH WCTOYHHUKH YPOBHE aKTyalbHBIC YPOBHE aKTyaJIbHbIC COBEPIICHCTBE
aKTyaJbHBIX uHpopManuu o nHpopManuu o HCTOYHHKH HCTOYHHKH aKTyaJIbHbIC
POCCHICKUX H COBPEMCHHBIX COBPEMCHHBIX nHdopmanuu o nHpopManuu o HCTOYHHKH
3apyOeKHBIX 6ubamnorekax Python 6ubmnorekax Python COBPEMEHHBIX COBPEMEHHBIX uHpopmanuu o
HCTOYHHKOB, a TaK K€ | JUI aHAJIN3a JAHHBIX | JAJI aHAJIM3a JaHHBIX 6ubnunotekax Python 6ubnunotekax Python COBPEMEHHBIX
MIOUCK, cOOp U JUIs aHAJIM3a JaHHBIX JUIsl aHAJIU3a JaHHBIX 6ubnunorekax Python
00paboTKy JUTS aHAJTU3a TAaHHBIX
uHpOpMaIuH, VYMmeTn: V1 He ymeer YMeeT Ha HU3KOM Ywmeet Ha cpegHEM YmMmeeT B
HEOOXOIMMOM 1y1st OCYHICCTBJIATH IIOUCK, | OCYHICCTBIIATH MOUCK, | YPOBHE OCYLICCTBIIATL | YPOBHE OCYIICCTBIIATH COBCPIICHCTBE
pemeHus cOOp U TIOATOTOBKY cOOp ¥ IOATOTOBKY TIOUCK, COOp H HIOHUCK, cOOp 1 OCYILIECTBIIATH MOKCK,
MIOCTABJICHHOM 3a/]a4 | JAaHHBIX JUIS QHAINW3a | JAAaHHBIX JUIS aHAJIM3a | TOATOTOBKY JIaHHBIX TIOJITOTOBKY JaHHBIX ATl | cOOp M MOJTOTOBKY

JUISL aHaJIM3a aHaIM3a JIAHHBIX JUJIsI aHAJIM32
Bnanets: B1 He Bimageer HaBeikamu | BitageeT Ha HU3KOM Bunaneer Ha cpeniHemM Bnaneer B
HaBbIKAMHU MOJTOTOBKH U YPOBHE HaBBIKAMH YpPOBHE HaBBIKAMH COBEPIICHCTBE
MOATOTOBKH U 00paboTKN TaHHBIX MIOJITOTOBKU H TIOJITOTOBKU H HaBBIKAMHA
00pabOTKN JaHHBIX cpeacrBamu Python 00pabOTKN TaHHBIX 00pabOTKN TaHHBIX MOATOTOBKH K
cpencteamu Python cpencteamu Python cpenctBamu Python 00paboTKN TaHHBIX
cpencteamu Python
YK-2 VYK-2.1. [TpoBoaut 3HaTb: 32 JTaIbl He 3naer stamsr 3HaeT Ha HU3KOM 3HaeT Ha CpeTHEM 3HaeT B

aHaJIU3 II0CTABJICHHOMN
esu 1 GopMyIupyeT
COBOKYITHOCTb
B3aNMOCBSI3aHHBIX
3aj1a4, KOTOpbIE
HEOOXO0/MMO pPeITh
JUISL €€ TOCTHIKEHUS

WHTEJUIEKTYyaJIbHOTO
aHaM3a JTaHHBIX,
THIIOBBIE 3a7a91
aHaJIN3a JaHHBIX

WHTEJIEKTYaJIbHOTO
aHaIN3a JTaHHBIX,
THIIOBBIE 3a7a41
aHaJIN3a JTaHHBIX

YPOBHE 3Tarbl
HUHTEIJIEKTYaIbHOTO
aHaju3a JaHHBIX,
TUTIOBBIE 33a/1a4U1
aHaJIM3a JaHHBIX

YPOBHE 3TaIlbl
HWHTEJUIEKTYaJILHOTO
aHaju3a JaHHBIX,
TUIIOBBIE 3aJ1a41
aHaju3a JJaHHbBIX

COBEpPIICHCTBE ITAIbI
WHTEJUIEKTYyaJIbHOTO
aHaM3a JaHHBIX,
THIIOBBIE 337291
aHaJIN3a JaHHBIX

Ymers: Y2
(hopmympoBaTh
3a/1a4¥l QaHAJTN32a
JaHHBIX B paMKax
NOCTaBJICHHOM 1IN

He ymeer
(hopmynupoBaTh
3a/1a4¥ aHAITU3a
JaHHBIX B pAMKax
MOCTaBJICHHOM Lenn

YMeeT Ha HU3KOM
YpOBHE
(dbopMyIpoBaTh
3aJlaud aHajM3a
JIAHHBIX B paMKax
[TOCTABJIEHHOMU I€JIH

YMmeer Ha cpeiHEM
ypoBHE (hOpMyYIINpOBATH
3aJ[a4M aHaJIn3a JAHHBIX
B paMKax IOCTaBJICHHON
LeIH

Ymeer B
COBEPILICHCTBE
(opMynrpoBaTh
3aj1a4u aHaIn3a
JaHHBIX B paMKax
MOCTABJICHHOI LIeTIH




KO[[ KOMIICTCHIIMH

Kox u HanmeHoBaHME
UHIUKATOpa
JOCTHKEHHS

kommeTermn (1K)

KOZI 1 HAMMCHOBAHUC

Kpurepun onileHrBaHus pe3yIbTaTOB 00yYeHHUs

pe3yibTata O0y4eHus 1-2 3 4 5
110 TUCLUIIINHE

Bmaners: B2 He Bimageer naBeikamu | BitageeT Ha HU3KOM Bnageer Ha cpenHem Bnaneer B

HaBBIKAMH aHAJIN3a aHaJIM3a JaHHBIX YpOBHE HaBBIKAMU YpOBHE HaBBIKAMU COBEpILCHCTBE

JAHHBIX CPEICTBAMH

Python

cpencreamu Python

aHaJM3a JaHHbIX
cpencteamu Python

aHaJM3a JaHHbIX
cpencreamu Python

HaBBIKaAMH aHaJIU3a
HJAaHHBIX CPEACTBAMU

Python
VYK-2.2. Beibupaer 3nath: 33 He 3naer 3HaeT Ha HU3KOM 3HaeT Ha cpeHeM 3HaeT B
ONTUMAJILHBIN CIIOCOO | COBPEMEHHEIC COBpPEMCHHBIC YPOBHE COBPEMCHHBIC | YPOBHE COBPEMCHHBIC COBEPILCHCTBE
peuieHus 3auad, OUOIMOTEKH U OUOIMOTEKH 1 OHOJIMOTEKH ¥ METOALI | OMOIMOTEKH U METOILI COBPEMEHHBIE

HUCXO0s U3
HMEIOIUXCS PECYPCOB
W OTpaHUYEHUN

merosl Python ms
aHAIU3a JaHHBIX

merosl Python ms
aHAJIN3a JaHHBIX

Python mns ananmsa
JaHHBIX

Python mns ananuisa
JaHHBIX

OHOJINOTEKN U
merosl Python ms
aHaJIU3a JaHHBIX

Ymers: Y3 BeIOUpaTh
ONITHMaJIbHbIC
OubnmoTeKu u
METOJIBI, HCXOIS U3
MMEIOIINXCST PECYPCOB
Y OTPaHUYEHUI

He ymeer
OCYILECTBIIATH MOKCK,
cOOp ¥ IOATOTOBKY
JIaHHBIX 7S aHAJIA3a

YMeer Ha HU3KOM
YPOBHE OCYILECTBIATh
TTOUCK, cOop 1
MIOJTOTOBKY JAHHBIX
JUISL aHaIT|3a

YMeer Ha cpeiHEM
YPOBHE OCYLIECTBIIATH
TTOHCK, cOop 1
MOATOTOBKY JaHHBIX JJIS
aHaIM3a

YmMmeeT B
COBEpILCHCTBE
OCYILECTBIISTH TTOWCK,
c00p U MMOATOTOBKY
IaHHBIX I aHaIu3a

Bnaners: B3 He Bimageer HaBeikamu | BiageeT Ha HU3KOM Bnaneer Ha cpenHem Bnaneer B
HaBBIKAMU HCIIOJIb30BaHHMS YpOBHE HaBBIKAMU YpOBHE HaBBIKAMU COBEpILCHCTBE
HCIIOJIb30BaHMS Pa3ITUYHBIX HCITOJIb30BaHUS HCITOJIb30BaHHUS HaBBIKAMU
Pa3TUYHBIX OMOTUOTEK U METOJIOB | Pa3IMYHBIX Pa3IMYHBIX OMOIMOTEK HCITOJIb30BaHHUS
6ubanotek u meroz0B | Python 6ubIMoTeK U METOZOB | 1 MeTom0B Python Ppa3Iu4HbIX
Python Python OMOIMOTEK U METOJIOB
Python
TIKC-2 IIKC-2.1. ITpoBogut 3Hatb: 34 He 3naer 3HaeT Ha HU3KOM Ha xopormem ypoBHe 3HaeT B
OpraHU3aIMOHHOE U WHCTPYMEHTHI U WHCTPYMEHTHI U YpOBHE MHCTPYMEHTHI | 3Ha€T MHCTPYMEHTHI U COBEPIIIEHCTBE

TEXHOJOTUYECKOE
obecrnieueHue
KOJIMPOBaHHUs Ha
SI3BIKAX
MIPOTPaMMHPOBAHUS

METOZBI BEpUPHUKAIINN

CTPYKTYPBI
MPOTPaMMHOTO KoJa

METOZBI BEpUPHUKAIINN

CTPYKTYPBI
MPOTPaMMHOTO KoJa

U METOJIbI
Bepudukauu
CTPYKTYpBI
HPOrpaMMHOT0 KoJia

METOJIBI BepUpUKAIIH

CTPYKTYPBI
MIPOTPaMMHOTO KOJa

WHCTPYMEHTHI H
METOJIBI BepUPUKAIIH

CTPYKTYPBI
MIPOTPaMMHOT0 KOJia

Ymers: V4
HPUMEHSTh
WHCTPYMEHTHI U
METOABI BepUPHUKAINN

CTPYKTYPHI
MIPOTPaMMHOTO KO/Ia

He ymeer npumensarts
HUHCTPYMEHTHI U
METOZBI BepUPHUKAIINN

CTPYKTYPBI
MIPOTPaMMHOTO KO/1a

YMeeT Ha HU3KOM
YPOBHE MPUMEHSTH
HHCTPYMEHTHI U
METOJIBI BepUpHKAIH

CTPYKTYPHI
MIPOTPaAMMHOTO KO/Ia

VYMeer Ha xopoieM
YPOBHE MPUMEHSTH
HWHCTPYMEHTBI U METO/IbI
BepUpUKAIIH
CTPYKTYDBI
MIPOTrPaMMHOTO KOJia

Ymeer B
COBEpILEHCTBE
HNPUMEHSTh
WHCTPYMEHTHI U
METOABI BepUPHUKAIUN
CTPYKTYPHI
IPOTPaMMHOTO KOJ/a




KO[[ KOMIICTCHIIMH

Kox u HanmeHoBaHME
UHIUKATOpa
JOCTHKEHHS

kommeTermn (1K)

Kox u HaumeHOBaHUE
pe3yibTata O0y4eHus
0 AUCUHUILTHHE

Kpurepun onileHrBaHus pe3yIbTaTOB 00yYeHHUs

1-2

3

4

Bmaners: B4
HaBBIKAMH
Bepudukanuu

CTPYKTYPBHI
IPOrPaMMHOTO KoJa

He Bnageet HaBeIKaMu
BepupuKanuu

CTPYKTYPBHI
IPOrPaMMHOT0 KoJia

Brnaneer Ha HU3KOM
YpOBHE HaBBIKAMU
Bepudukaun
CTPYKTYPHI
MIPOTPaAMMHOTO KOJIa

Ha xopouem ypoBHe
BIIaZICET HaBBIKAMHU
BepuduKaun
CTPYKTYPBI
MIPOTPaMMHOT0 KOJa

B coBepiiencTBe
BIIaJICET HaBBIKAMHU
BepupuKauu
CTPYKTYPBI
MIPOTPaMMHOTO KOJa

TIKC-2.2.
Ocy1iecTBisieT
BefeHue 0a3bl JaHHBIX
U TIOAJICPHKKY
OpraHM3aIMOHHOTO U
TEXHOJIOTHYECKOTO
obecnieueHus
KOJIUPOBaHHUs Ha
SI3BIKAX
MPOrpaMMUPOBAHUSI

3Hatb: 35

He 3Haet persiiaMeHTsI

3HaeT Ha HU3KOM

Ha xopouem ypoBHe

3Haer B

peraamMeHThl KOJMPOBAHUS Ha YpOBHE PErJIaMeHThI 3HAET PETJIAMEHTHI COBEPIIEHCTBE
KOJMPOBaHUS Ha SI3BIKAX KOJUPOBaHUs Ha KOJUPOBAHUS Ha SI3bIKaX | perjaMeHThbI
SI3BIKAX MPOrpaMMUPOBAHUS SI3BIKAX MPOrpaMMHUPOBAHUS KOZMPOBaHUS HA
MPOrpaMMUPOBAHUS MIPOTPAMMHUPOBAHUS SI3BIKAX
MPOrPaMMHUPOBAHUS
Ywmerts: V5 He ymeer mpumeHnats | YMmeeT Ha HU3KOM YmeeT Ha xoporiieM Ywmeer B
MPUMEHSTD perjaMeHThbl YPOBHE IPUMEHATH YpOBHE IPUMEHSTh COBEPLIEHCTBE
peraaMeHThbl KOJUPOBaHUS Ha peryiaMeHThl peryiaMeHThI NIPUMEHSTH
KOJAUPOBaHUS HA SI3BIKAX KOJUPOBaHUs Ha KOJUPOBAHUS Ha SI3bIKaxX | periaaMeHThbl
SI3BIKAX MIPOrpaMMHUPOBAHHUS SI3BIKAX MIPOTPAMMHPOBAHUS KOJUpPOBaHUs Ha
MIPOrpaMMHUPOBAHUS MIPOTrPAMMHUPOBAHUS SI3BIKAX
NPOTrPaMMHPOBAHMS
Brnaners: B5 He Bnageer HaBeikamu | Brageer Ha HH3KOM Ha xopouem ypoBHe B coBepiencTBe
HaBbIKAMU KOHTPOJIS KOHTPOJIS YpOBHE HaBBIKAMHU BJIAJICET HaBbIKAMM BJIaJICCT HAaBBIKAMH
COOTBETCTBHUS COOTBETCTBHUS KOHTPOJIS KOHTPOJISI COOTBETCTBUSL | KOHTPOJIS
pa3paboTaHHOTO KOZa | pa3pabOTaHHOIO KOJa | COOTBETCTBHS pa3paboTaHHOTO KOJla U | COOTBETCTBUS
U mpoIriecca U Tporiecca pa3paboTaHHOTO KOJla | TMpoliecca KOJAUPOBaHUS | pa3pabOTaHHOTO KOJia
KOZMPOBAHUS KOJMPOBAHUS U Tporiecca MPUHATHIM B TIPOEKTE U Tporiecca
MPUHSTHIM B TIPOEKTE | TMPUHSATHIM B MMPOEKTE | KOJUPOBAHUS CTaHAapTaMm U KOZMPOBAHHUSI

CTa”HgapTaM U

CTaHJgapTaM U

MPUHATBIM B IPOCKTE

TECXHOJIOTUAM

MNPUHATBIM B IPOCKTE

TEXHOJIOTUSAM TEXHOJIOTUSIM CTaHIapTaM U CTaHIapTaM U
TEXHOJIOTHSAM TEXHOJIOTHSAM
[IKC-2.3. Opranmsyet | 3Hatb: 36 He 3naer tpeboBannst | 3HaeT Ha HU3KOM Ha xopouem ypoBHe 3Haer B
paboTy 1o BEIOOPY TpeboBanus k UC k UC st ypOBHE TpeOOBaHUs K | 3HaeT TpeOOBaHUSA K COBEpILCHCTBE
kinacca UC mis JIUISI aBTOMAaTU3aLuH aBTOMAaTHU3aIUH1 NC nmns UC nns aBromatuzanuu | TpeboBanus k UC s
aBTOMAaTH3AIUU MPEANPUSITHS B MPEATIPUATHS B aBTOMAaTH3AIUU MIPEATIPUSATHUS B aBTOMAaTH3alu1

MPEIIPHUSITHS B
COOTBETCTBHUH C
TpeboBanusmu k C
U OTPaHUYCHUSIMU

COOTBETCTBUH C
TpeboBanusmu k UC
Y OTPaHUYEHUSIMHU

COOTBETCTBHUHU C
TpeboBanusmu k UC
Y OTPaHUYEHUSIMU

MIPEATIPUSTHS B
COOTBETCTBHH C
tpeboBanusamu k UC u
OTpaHHYEHUSIMHU

COOTBETCTBUH C
tpeboBanusmu k UC u
OTpaHHYEHUSIMHU

MIPENPUSTHS B
COOTBETCTBUH C
tpeboBanusmu k UC u
OTpaHUYEHUSIMU




KO[[ KOMIICTCHIIMH

Kox u HanmeHoBaHME
UHIUKATOpa
JOCTHKEHHS

kommeTermn (1K)

KOZI 1 HAMMCHOBAHUC

Kpurepun onileHrBaHus pe3yIbTaTOB 00yYeHHUs

pe3yibTata O0y4eHus 1-2 3 4 5

10 AUCTUILTIHE
Ymers: Y6 He ymeer YMeer Ha HU3KOM YMeer Ha xopolem YwMmeer B
OpTaHU30BHIBAThH OpTaHU30BBIBATH YpOBHE YPOBHE OPTaHH30BBIBATh | COBEPIICHCTBE
paboty 1o BEIOOpPY paboty 1o BEIOOpPY OpPTraHU30BHIBATH paboty o BEIOOpY TIPUMEHSATH
kiacca C mns kiacca IC mns paboTy mo BEIOOPY kmacca UC ms OpTaHMU30BHIBATH
aBTOMAaTH3ALNN aBTOMATH3AIUN kmacca UC ms aBTOMATH3AIHN paboty 1o BEIOOpY
NpeANPUSITHS B NPEANPUSITHS B ABTOMATH3ALUH TIPEATIPUATHS B knacca UC s
COOTBETCTBHH C COOTBETCTBHH C TIPEATIPUATHS B COOTBETCTBHH C aBTOMATH3aLUH

TpeboBanusmu k UC
U OTpaHUYCHUSIMHU

TpeboBanusmu k UC
U OTPaHUYCHUSIMHU

COOTBETCTBUH C
tpeboBanusimu k UC u
OrpaHUYCHUAMU

tpeboBanusmu k UC u
OrpaHUYCHUAMU

MPEIPUATHS B
COOTBETCTBHUH C
TpeboBanusmu k UC u
OTpaHUYCHUSIMU

Bnanets: B6
HaBBIKaMH BBHIOODA
HC B cooTBeTCTBHH C
TpeboBanusMu k UC
U OTpaHHICHUSIMHU

He Bnaneer HaBbIKaMH
BbIOOpa VIC B
COOTBETCTBHH C
TpeboBanusamME k UC
Y OTpaHUYCHUSIMHU

Brnaneer Ha HU3KOM
ypoBHe BbiOopa VIC B
COOTBETCTBHU C
TpeboBarusmu k UC u
OTpaHWYEHUSIMHU

Ha xopomem ypoBHe
Bianeer BeiOopa UC B
COOTBETCTBUU C
tpedoBanusmu k IC u
OTpaHUICHUSIMH

B coBepuiencTBe
BJIaJICET HaBBIKAMH
BeIOOpa VIC B
COOTBETCTBHH C
tpeboBanusmu k UC u
OTPaHWYCHUSIMU




KAPTA

IIpunoxenune 2

o0ecre4eHHOCTH TUCHUTIIMHBI (MOXYJIs) y4eOHOI M y4eOHO-MeTOANYeCKOM JINTepaTypoil
Jucnurminna: Matematuka u Python ais ananu3sa qaHHBIX

Hanpagsnenue noaroroku: 27.03.03 CuctemMHblii aHaIU3 U YIPABJICHHUE

HampaBnenHoCTB/IpoIIH:

OHCPICTUUCCKOTO KOMIIJICKCA

VYnpasienue

SKOHOMUKOH

NpeINpUITUI

TOIIJIMBHO-

Ne
n/n

HasBanue yue6HOTO, yueOHO-
METOANYECKOTO H3/IaHHs,
aBTOP, U3JATEIBCTBO, BH]] U3AaHHUs, TOT
H3/IaHUS

KoanuectBo
SK3EMILISIPOB B
BUK

KonTuHrent
o0yJaroImuxcs,
HCTIOJTB3YIOIIIX

YKa3aHHYIO

JATEPATYPY

O0ecrieueHHOCTh
00yJaroIuxcs
JIUTEPaTypoi,

%

Hannune
3JIEKTPOHHOTO
BapuanTa B ObC

(+1)

bospuinaos, M. I'. BeluucnurenbHble
METOJIbl anreOphl W aHamu3a: ydeOHOe
mocobne / M. TI. BospmuHOB. -
CaparoB: BysoBckoe o00pazoBanue,
2020. - 225 c.
http://www.iprbookshop.ru/93065.html

OP*

30

100%

Tponun, M. I1. OcHOBBI IPUKIIaTHON
anreOpsl: yueoHoe mocoodue / M. I1.
TporuH. - 2-e u3n., crep. - CaHKT-
[erepOypr: Jlans, 2020. - 288 c.
https://e.lanbook.com/book/139282

OP*

30

100

Kpamep, Tapanbn MartemaTuueckue
Metonsl cratuctuky / I'apansn Kpamep;
nep.: A. C. Monun, A. A. Iletpos; pen.
A. H. KoamoropoBa. - Mocksa,
Wxesck: PerynsapHas u XaoTHyecKas
JUHAMUKa, MHCTUTYT KOMIIBIOTEPHBIX
uccaenopanuii, 2019. - 648 c.
http://www.iprbookshop.ru/92046.html

OpP*

30

100%

Makkunny, Yac Python u ananuz
naHHbIX / Yac Makkunnu. - Python u
aHanu3 AaHHbIX, 2024-10-28. - Caparos:
[podobpazosanwue, 2019. - 482 c.
http://www.iprbookshop.ru/88752.html

op*

30

100

MeTonpl  ONTHMH3ALWHU: TEOpUi U
ATOPUTMBL:  y4eOHOe Tmocobme it
BysoB / A. A. UYepmix, C. A.
borpanosuu, XK. A. Yepnsx, 0. M.
MertenbCkuid. - 2-¢ U31., UCTIP. U JOI. -
Mocksa: HOpaiir, 2020. - 357 c.
https://urait.ru/bcode/453567

OP*

30

100

lenynpko B.M. SI3BIK
IIPOrPaMMHPOBAHUS BBICOKOTO yPOBHSA
Python. ®yHKUMHU, CTPYKTYpHI JaHHBIX,
JIOTIOJTHUTEIIbHbIE MOJLyJTH
[OnexTponHBIi  pecypc]:  yuebHOe
nocobue/ Ulenyapko B.M. - DnektpoH.
TEKCTOBbIE JaHHbIE. - PocTroB-Ha-/[onHy,
Taranpor:  MsparensctBo  FOxHOrO
¢enepanbHoro  yHuBepcutera, 2017.-
107 C.- Pexum Jloctyna:
http://www.iprbookshop.ru

OP*

30

100
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