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1. Ileau m 3aga4YH OCBOECHUS JUCIHUILIHHBI

]_IGJIB JAUCHUIIIMHBL 3aKJII0YAaCTCd B OBJIAACHHUU CTYACHTAMH OCHOBAMH pa6OTBI C A3BIKOM
Python B aHanm3e maHHBIX, PACHIMPEHUN TEOPETUYCCKON M MPAKTHUYECKON TMOJATOTOBKU B OOJIACTH
MaTeMaTHYECKOTO aHAJIN3a, INHEHHOH aareOphl, METOI0B ONTHMH3AIINN, TEOPUH BEPOSITHOCTEH.

3amaun TUCIUTUINHBL

- OBJaJieHHEe OCOOCHHOCTSIMHM si3blka Python st ananusa maHHBIX, TPUHIMIIAMHU YTEHUS
Pa3InYHbIX JTAaHHBIX,

- m3ydenue Python-6ubimoTek, comepkamux OOJBIIOE KOJIUYECTBO HHCTPYMEHTOB: OT
OBICTPBIX OIEpalii ¢ MHOTOMEPHBIMH MAacCCHBAMHU 0 BU3YaJIHW3allMH U PEaTH3AIUU PA3TUIHBIX
MaTEMAaTUYCCKUX METOAOB, B TOM YHCIIC JIMHENHOU anre6pLI KaK OCHOBHOI'O MAaTE€MaTHYCCKOI'O
anmapara Jiyisi paboThl ¢ JaHHBIMU;

- W3YYEHHE METOJIOB ONTHMH3ALMU KAaK HAWIY4IIero WHCTPYMEHTA I OIpEIeIICHUS
ONTUMAJILHBIX ITAPAMETPOB CHCTEMBI,

- 3HAKOMCTBO C MAaTpUYHBIMU PaA3JI0KCHUAMHU, KOTOPBIC HUCIOJL3YIOTCA IMPU IMOCTPOCHUU
PErpeCCHOHHBIX MOIIGJICfI, A1 YMCHBIICHUA PasMCPHOCTU HOAHHBIX, B PCKOMCHAATCIBbHBIX
CHCTEMaxX U B aHAJIM3€ TEKCTOB;

- pacuiMpeHHe 3HaHUK O 0a30BBIX KOHIICMIHUSAX TEOPHH BEPOSTHOCTEH M CTAaTHCTHUKH,
KOTOPBIC H€O6XO)II/IMI>I 11 IIOHUMAHUA MEXaHU3Ma pa6OTBI MPAKTUYCCKU BCEX MCTOAOB aHaInM3a

JTAHHBIX.

2. Mecto aucuuminnsl B crpykrype OITIOII BO

JlucuumirHa OTHOCUTCS K JUCHMITIMHAM 3JeKTHUBHOro moayins «Digital & IT. Mammunoe
oOyyeHHMe W aHaJdu3 JaHHBIX» YacTH YydeOHOro IuiaHa, (opMuUpyeMoil ydacTHHUKaMH
00pa3oBaTeNbHBIX OTHOIICHUI.

HeO6XOIII/IMBIMI/I YCIIOBUAMU IJid OCBOCHUA NUCHUIIIIMHBI ABJIAIOTCA:

— 3HaHME OCHOBHBIX MAaTPUYHOM anreOpbl, MaTeMaTHMYecKOro aHajiu3a, TEOpUHu
BEPOSITHOCTEN M MATEMAaTUYECKOM CTATUCTHUKH;

— TIOHMMaHUE€ OCHOBHBIX MPUHIUIIOB AJTOPUTMHU3ALMU U IPOIPAMMUPOBAHNS;

— 3HaHHE OCHOB s3bIKa MporpaMMupoBanus Python;

— BJAJIEHUE HaBbIKaMM MCIOJIb30BAaHUS KOMIIBIOTEPHBIX TEXHOJOTMM M CpENCTB
00paboTKK HHPOPMALIUH.

CopepxaHve  TUCHUIUIMHBI  SIBJISIETCS  JIOTUYECKUM  MPOJOJDKEHUEM  JAMCLUILIMHBI
«MaremaTtuka» 0a30BBIM A W3y4YeHUs cieAyommx aucrurminH moxayns «Digital & IT.
MaimmHHOe 0o0yueHHe M aHalIW3 JaHHBIX»: «MalMHHOe 00y4eHHEe M BOIPOCHI HCKYCCTBEHHOI'O

MHTEIUIEKTay, «HelipoHHsble cetny, «lIpukiagHble 3a/1a4un aHAIN3a TaHHBIXY.



3. Pe3yabTaThl 00yUeHHs] 10 TUCHHMIJIHHE

[Iporniecc wm3ydeHUs AUCHUIUIMHBI/MOIYJS HampaBieH Ha (OPMHPOBAHUE CIEAYIOIIUX

KOMIIETEHIIUN:

Tab6muna 3.1

Konx n nanmenoBanue
KOMITETEHIIUN

Kox n HanmeHOBaHUE
WHINKATOPa JOCTIKEHHS
kommeTermyn (1K)

Kon n HanmeHOBaHME pe3ynbTaTa 00yUeHUs 110
JVCIUTIINHE

VK-1. Ciocoben
OCYILIECTBIIATH MOKCK,
KPUTHYCCKHUN aHATN3 U CUHTE3
HHPOPMALIUH, TPUMCHSTh
CHCTEMHBIN IMOIXO, IJIsk
pellIcHHS TOCTABJICHHBIX 3a]1a4

YK-1.1. OcymecTBsieT BEIOOD
AKTyalbHBIX POCCHUCKHUX U
3apyOeKHBIX HCTOUYHHUKOB, a
TaK ke TIOUCK, cOop u
00pabotky nudopmanny,
HEOO0XOIMMO¥ ISl PeIICHHUSI
MOCTaBJIECHHON 3a1a4n

3nath: 31 aKkTyaabHBIC HCTOYHUKH
nH(OopMaLnK 0 COBPEMEHHBIX OHOJIIMOTEKAX
Python st ananu3a maHHBIX

Ymetb: Y1 oCyIIeCTBIATH TOKCK, COOp U
MOATOTOBKY JaHHBIX JIJIs aHAIH3a

Brazmets: B1 HaBbIKaMu IOATOTOBKU K
00paboTKK JaHHBIX cpeacTBamu Python

VK-1.3. Ucnone3yeT METOAUKH
CHCTEMHOT'0 IOJIX0/1a MpH
pELICHUH MOCTaBJICHHBIX 33124

3HaTh 32: METOAUKHU UCIIOIL30BAHU
CHUCTEMHOTI0 MOIX0/Ia TIPU PEIICHUN
IMOCTaBJIECHHON 3a0a4H.

YMmets Y2: PaccmatpuBaTh BO3MOYKHEIC
BapUaHTHI PEIICHNUS 3a]a9H, OLCHUBAs UX
JIOCTOMHCTBA U HEIOCTATKH, NCIIOJIb30BATh
OCHOBHBIC ITPHUHIIMIIBI CHCTEMHOTO MOX0/a
IIPU pEeNICHNH OCTABICHHOH 3aJa4M.

Bmanets B2: MeToankoil CHCTEMHOTO I10IXO0 1B
TIPH PEIICHUH TTOCTEICHHON 3a1a4M.

YK-2. CnocobeH onpenemsTh
KpYT 3aJa4 B paMKax
MMOCTaBJICHHON LIENIH U
BBIOUPATH ONTHMAJBHBIC
CIOCOOBI UX PEIIeHUs, UCXOS
13 JEHCTBYIOIUX IPAaBOBBIX
HOPM, UMEIOIINXCS PECYPCOB
Y OTpaHUYEHUI

VYK-2.1. IlpoBogut aHamu3
IIOCTABJICHHOM L€ U
(bOopMyIHpYET COBOKYITHOCTh
B3aUMOCBSI3aHHBIX 337134,
KOTOpPBIE HEOOXOAUMO PEIIUTh
JUISL €€ JTOCTHIKESHUSI

3Hath: 33 9Tamnsl HWHTCJUICKTYAJIbHOI'O aHaJIn3a
JaHHBIX, TUIIOBBIC 3aJa4l aHaJIn3a JaHHbBIX

Ymetb: Y3 GpopMyaupoBaTh 3a/1a4u aHATU3a
JIAHHBIX B paMKaX MOCTABICHHON IIEITH

BHa}IeTL: B3 HaBbIKaMM aHAaJIN3a JaHHbIX
cpeacreamu Python

YK-2.2. Beibupaer
ONITUMAJIBHBIHN CIIOCO0
peleHus 3a1a4, UCXOsl U3
UMEIOIINXCS PECYPCOB U
OrpaHUYEHUI

3Hatb: 34 coBpeMeHHbIe OMOIIMOTEKH i METO IbI
Python s anann3a qaHHBIX

YMets: V4 BBIOHpaTh ONTHMANbHBIE
OMOJMOTEKU U METOJIBI, KCXOS U3 UMEIOLIHUXCS
PECYpPCOB U OTpaHUYCHUH

Bnanets: B4 HaBpIKaMH HCIIOIB30BaAHUS
pa3nuuHbIX OubIHoTEK 1 MeTo10B Python

VK-2.3. Ananuzupyer
JefcTByIOILEE
3aKOHOJIATEIbCTBO U IIPAaBOBBIE
HOPMBI, PeryIUpyIOIIne
o0acTh npodeccuoHamTbHOH
JIeSTeIbHOCTH

3nate 35: BUIBI TUIICH3UPOBAHUS
KOMIBIOTEPHBIX IPOTPaMM U HAKJIaJbIBAEMBIX
JUICH3UIMH OTpPaHICHUAN

Ymets V5: opopMIISITE IPOTpaMMHBIH KOJT B
COOTBETCTBHH C TPEOOBAHUSIMH, IPUHATHIMA
JUIS COOTBETCTBYIOIIETO S3bIKA
MPOTPAMMHUPOBAHHUS.

Bnagets B5: crmocoOHOCTBIO OTIPENENATh HEH
M 3aJ1a4¥ [IpY [IPOrPaMMHOM PEIIEHUHA
MIPOEKTHOH MPOQeCCHOHANTBHON 3a]]a4u C
Y4ETOM PECYpPCHBIX: BPEMEHHBIX, ((MHAHCOBBIX
— OFpaHI/I‘{eHI/Iﬁ B COOTBCTCTBUHU C HOpMaTI/IBHO-
[IpaBOBOM JOKYMEHTalUeH

TIKC-1 Criocoben obecnieunTs
(hyHKIIMOHHPOBAaHUE CUCTEMBI
yIpaBJICHUS OXpaHOH Tpy/a B
OpTaHU3aAIIH

ITIKC-1.1 Pa3paboTka
HOPMaTHBHO-IIPABOBOM
JIOKYMCHTAIMH B O0JIACTH
o0ecriedeHHsT OXpaHBI TPYIa

3Hath: 38 3Tansl U TUIIOBBIE 3aa4d aHAJIN3A
JIaHHBIX

YMers: Y8 pemarh NpakTHYeCKHE 3a/lauu
aHaJIM3a JIaHHBIX

BJ'Ia)ICTLZ B8 HnaBbIkamu aHamu3a JAaHHBIX IIPpU
peuIeHuM 3a/1a4 B HpO(i)CCCHOHaHBHOﬁ
JACATCIbHOCTHU

4. O0beM TUCHUNINHBI

OO0t 00beEM IUCHUILIMHEL COCTABIIAET 3 3aUueTHBIX equHulbl, 108 yacos.



Tab6nuna 4.1

AyIUTOpHBIC 3aHATHA / KOHTAaKTHas pabora, o
opma
dopma Kypc/ qac. CamocrosiTensHas p .
MIPOMEKYTOUHOH
o0y4yeHust | cemectp [Mpaktnyeckue | JlabopaTopHbie paboTa, Jac.
Jlexnun aTTeCcTalluu
3aHATHS 3aHATHS
OYHast 3/5 18 34 - 56 3a4eT
3a04Hast 3/5 6 10 - 92 3a4eT

5. CTpyKTypa M coJep:KaHue JUCHUNIHHBI

5.1. CtpykTypa JUCHUIUIMHBI.

ouyHas popma o0yuyenus (OPO)
Ta6mmma 5.1.1

CrpyKTypa AMCUMIUINHBL/MOIYJIS AYAHUTOpHbIE B
Ne PyKTypa Auct Ay 3aHATHS, Yac. CPC, ce O1eHOYHBIE
wo | H qac. | Kon /K cpencrea’
oMe .
P Haumenosanue pazzaeina JI. | Hp. | JIab. yac. bt
pasnena
Komnoksuy
M, Pabora
1 1 BBerenue 2 8 14 | 24 Ha
VK-1.1 MPaKTHYECK
VK13 | ™
VK21 3aHATHAX
VK-2.2 Konnoksuy
VK-2.3 M, Pabora
i - Ha
2 2 Bubmmorexu Python u nuneitHas 6 10 14 30 IKC-1.1
anrebpa MPaKTHIECK
ux
3aHATHAX
Komnoksuy
M, PabGora
3 3 OnrumMu3anys 1 MAaTpUIHbBIE 6 8 14 28 Ha
PpasyioKeHus VK-1.1 MIPaKTHYECK
VK-1.3 ux
VK-2.1 3aHATHAX
YK-2.2 Komnoksuy
YK-2.3 M, PaGora
IKC-1.1 Ha
4 4 CnyuaitHocTh 4 8 14 26
HpPaKTHIECK
ux
3aHATHAX
5 | 3auer - - - - - - -
Uroro: | 18 34 56 108 - -
3a04yHas popma o0yuenus (3PO)
Tabnuma 5.1.1
AynuTopHble
C / B
Ne TPYITYPa AHCHHILIHHEIMOAYIA 3aHATHS, Yac. CPC, e OuenouHble
wn | H qac, | > Kon M/IK cpencraa’
omMe .
P HaumenoBanwue pazaena JI. | Ip. | JIa6. qac. pest
paznena
YK-1.1 Kontponsn
1 24
1 Baenenue 1 1 22 VK-13 as pabota
2 2 bubnnorexu Python u nunelinas 2 4 29 8 YK-2.1 KonTponba
anre6pa YK-2.2 ast pabora




Ontumu3anus 1 MaTpUYHBIE VK-2.3 Kontponsn
3 3 Pa3noXKeHust 2 4 22 28 IIKC-1.1 | as pabota
4 4 Ciry4aitHOCTB 1 1 22 24 Kontposbn
as pabora
5 | 3auer - - - 4 4 - -
Hroro: | 18 10 - 92 | 108 - -

5.2. ConeprxaHue TUCHUTIITUHBI.

5.2.1. Coneprkanue pa3nesoB AUCIUIUTHHBI/MOIYIIS (TUIAKTUUECKHUE SIUMHHULIBI ).
Pasnen 1. «Beenenue». Python — oauH U3 riIaBHBIX HHCTPYMEHTOB CIICIIMAINCTA B HAYKE O

nansbIX. Lukiel, pyHKum, reneparopsl, list comprehension. @ynkuuu U ux cBoiictsa. [Ipenen u
IIPOU3BO/HAS. ['€OMETPUYECKUI CMBICII IIPOU3BOJHOM.

Paznen 2. «bubmuoreku Python u nuneitnas anre6pay». Pandas. Data Frame. NumPy, SciPy
u Matplotlib. Pemenne ontummzanuoHHbIx 33mad B SciPy. Cucrembl JHMHEHHBIX ypaBHEHUH.
Marpuunsle onepanuu. Panr u onpenenuTens

Paznen 3. «OnTuMuzanus ¥ MaTprUUHbIC PA3JIOKEHUs». YacTHBIE TPOU3BOAHBIE U TPATUCHT.
KacarenpHast IIIOCKOCTh ¥ JIMHEIHOE npubOmmkenue. OnTuMu3anus Heriaagkux GyHKuuid. Meron
UMHUTaLUU OTxuUra. ['eHeTnueckue anroputMel U auddepeHuuanbHas ssomouus. Henpep-Mun.
[TpubnnxeHne MaTpuLieit MEHBLIETO paHra.

Paznen 4. «CnyudaitHocTh». Cily4aifHOCTh B TEOPUH BEPOSITHOCTEHN U craTucThke. CBOMCTBA
BEPOSTHOCTH. YCJOBHas BeposTHOCTh. OIeHKa pachpenesneHus 1o BbeiOOpke. Baxnbie
XapakTepUCTUKN  pacrpeneneHuil. LleHTtpanpHas mpenenbHas Teopema. JloBepuTelbHBIE

HWHTCPBAJIbI.

5.2.2. ConepxaHue AUCIUIUIMHBI TIO BUAAM YUEOHBIX 3aHITHIA.

JleKIInoHHbIE 3aHATHA
Tabmuua 5.2.1

Nen/n | Homep pasmena IUCHMILIAHEL Obwem, wac. TeMa neKIuu
OP0 | 300 | O30
1 1 2 1 - Bgenenue
2 2 6 2 - Bubauoreku Python u nuneiinas anreGpa
3 3 6 2 - OnTUMHU3aIMs U MATPHYHBIE PA3JI0KEHHST
4 4 4 1 - CitygaiiHOCTB
HUroro: 18 6 -
IMpakTuyeckue 3aHATHSA
Tabnuna 5.2.1
Nen/m | Homep pasziena qUCHMILTAHBL Obre, wac. HaumeHOBaHME NPAKTHIECKUX 3aHSITHI
OP0 | 300 | 0300
1 1 8 1 - Beenenue
2 2 10 4 - Bubnuorexn Python u nuneiinas anredpa
3 3 8 4 - ONTUMU3aLMS U MATPHYHBIE PA3IOKEHHS
4 4 8 1 - CnyuaiiHOCTB
HUroro: 34 10 -




JlabopaTopHbie padoThI
Jlabopamopnvie pabomul yuebHbiM NIAHOM He BPEOYCMOMPEHbl

CamocTosiTe;IbHAasi paboTa CTyJeHTa
Tabmuma 5.2.4

No Howmep paznena O06nbemM, yac.
PP Tema Bux CPC
n/n JTHUCUHIIIAHBI 0D0 300 | 0390
IloxroroBska x
1 1 3 22 - Beenenue OATOTO
MIPAKTUYECKUM 3aHITHIM
2 2 10 22 ) Bubmuoreku Python u nuneiinas IloxroroBska x
anrebpa MIPAKTUYECKUM 3aHITHIM
3 3 10 29 ) OnTumMu3zanus 1 MaTpUYHbIE IToaroToBka k
pasioxKeHus MIPAKTUYECKUM 3aHITHIM
. I1 Ka K
4 4 10 22 - Cry4aiiHOCTB oAroToBia
MPaKTUYECKUM 3aHIATHIM
ITonroroBka K KOJJIOKBUyMaM IloxroroBska x
5 1-4 23 - - A y A
KOJUIOKBUYMam
6 1-4 4 3auer
Hroro: 56 92 -

5.2.3. IlpenogaBaHue IUCHUIUIMHBI BENETCS C MPUMEHEHHUEM CIEYIOIUX BHJIOB
00pa3oBaTebHBIX TEXHOJIOTHI:
— BH3yaJu3anus ydyeOHOro marepuaia B O(PHUCHOM TIAKeT€ B JMAIIOTOBOM pPEXUME

(JIGKITMOHHBIC 3aHATHS);
— paboTa B MaJIbIX Tpymmnax (MpaKTHYECKUE 3a1aHHs);
—  WHIWBHIYyaJbHbIC 3aaHUs (IPAKTHUYCCKHUE 3aJaHHs).

6. TemaTHKa KypCOBBIX pa0OT/IPOEKTOB
Kypcosvie pabomwi/npoexmul yuebHbiM NIAHOM He NPeodyCMOmMpeHbl
7. KoHTpoJibHBbIe padoThI

7.1. Meroaudeckue yka3aHusl Il BBITIOJTHEHUS! KOHTPOJIBHBIX PadoT.

Kaxxprit oOyJaromiuiics: BEITIOJHSIET BAPUAHT 3a1aHMS, BBIIAHHBIN TIPETIOIaBaTeIIeEM.

PaGorta momxkHa OBITH BHITIOJHEHA C UCHOJIB30BAaHUEM KOMMBIOTEpPA HA OJHOW CTOPOHE JIHCTa
oenoit 6ymaru hopmata A4 uepe3 1 uarepai, 14-m mpudrtom Times New Roman.

TekcT cnenyer nedaraTth, coOIrOAas ClenyIOIMe pa3Mepsl moneit: mpaBoe — 10, Bepxuaee — 20,
neBoe — 25 u HkHEee — 20 MM.

CTpyKTypa KOHTPOJBHON pabOThI: TUTYIBHBIN JIUCT, COACPIKAHNE, BBEICHHE, OCHOBHAS YacTh,
CIIMCOK HKCTOJB30BAHHBIX MCTOYHHUKOB, MPHJIOKEHHE. B OCHOBHOW YacTH JOJKHBI OBITH JaHBI
pa3BEpHYThIE OTBETHl HA TEOPETUUYECKUE BOMPOCHI CO CCHUIKAMU Ha UCIOJIb30BAHHBIE MCTOYHUKH.
Pe3ynbTaT BBITIOJHEHHSI MPAKTHYECKOTO 3aJaHUs JOJKEH COJIEpPKaTh OMHUCAHHUE HCIIOIh3YEMBIX
METOJIOB C yKazaHuem OuoaroTeku Python. JIuctuar kona oopmMitsieTcsi B BUJIE PUIIOKEHHS.

C paboroii chaercst Auck ¢ mporpamMmoii Ha Python (wim B paboTe MOXKeT OBITh yKa3zaHa
CCBIJIKAa Ha HOYTOYK C BBITTOJIHEHHBIM MPAKTUYECKUM 3a/IaHUEM ).

3auTéHHAs KOHTpOJbHas paboTa MOXeT HMeTh 3ameuanus. Ecnm pabora He 3aureHa,
oOyuaromuiicsi 00s13aH NMPEABbIBUTH €€ Ha MOBTOPHYIO PELEH3UI0, YCTPAHUB BCE 3aMEYaHMUs.




7.2. TemaTHKa KOHTPOJIBHBIX padoOT.
KoHTponbHbBIE pabOThI BKIIOYAIOT CIEAYIONINE BOIIPOCH:
1. Ocuoswr Python. Iukisl, ¢yukuuu, reaeparopsl, list comprehension. ®yHKIMH 1 UX
CBOMCTBA.
2. bubmuoreku Python. Pandas. Data Frame. NumPy, SciPy u Matplotlib. Perienue
ONTHUMM3AIMOHHBIX 3a7a4 B SciPy.
3. Ouenka pacmpeneneHusi Mo BbIOOpKE. BakHble XapaKTEPHCTUKU pacIpeesieHui.

I[OBepI/ITeJ'IBHBIe HHTCPBAJIBI.

8. OueHka pe3yJibTATOB OCBOCHHS THCIUIIHHBI
8.1. Kputepuu oIreHMBaHUS CTENEHM IOJHOTHI U KaueCcTBa OCBOCHUS KOMIICTCHIUN B
COOTBETCTBUU C TUIAHUPYEMBIMH pe3yJbTaTaMu 00y4deHus npuBeeHsl B [Ipmioxenun 1.
8.2. PeliTuHroBas cHmcTeMa OICHMBAHUS CTEIICHW IIOJHOTHI M KadecTBa OCBOCHHUS
KOMIIETEHIINH 00yJaromuxcsi ouHor (hopMbl 00yueHus npejcTabieHa B Tadmuie 8.1.

Tabmuua 8.1
Ne i/mt | Buiel MeponpusTHiA B paMKax TEKYILETo KOHTPOJIS | KomnwndectBo 6amnos
1 Texymas aTTecTanus
Pabora Ha IpaKTHYECKUX 3aHATHIX 0-10
KomnokBuym 0-10
HTOT'O 3a nepByr0 TEKYIIYIO aTTECTAIMIO 0-20
2 TekyIas aTTecTalnys
Pabora Ha IpaKTHYECKUX 3aHATHIX 0-20
KomnokBuym 0-20
HTOI'O 3a BTOPYIO TEKYIIYIO aTTECTAIHIO 0-40
3 TekyIas aTTectanus
Pabora Ha IpaKTHYECKUX 3aHATHIX 0-20
KomnokBuym 0-20
HTOI'O 3a TpeThIO TEKYIIYIO aTTECTALIUIO 0-40
BCEI'O 0-100

8.3. PelitaroBas cucrema OLCHUBaHUA CTCIICHU ITOJIHOTHI 1 KAQYECTBA OCBOCHU A KOMHGTGHHI/Iﬁ

o0yyaromuxcst 3a04HOM (hopMbl 00yueHHs MTpeIcTaBlIeHa B Tabiuie 8.2.

Tabmuma 8.2
Ne /i Bunbl meponpusTuil B paMKax TEKYLEro KOHTPOJIS KomngectBo 6aytoB
1. KonrposnbHast pabota 0-40
2. 3auer 0-60
BCET'O 100

9. YuebHO-MeTOAMUYECKOE U HH(POPMALIMOHHOE 00ecnedeHne TUCIHIIHHbI
9.1. [lepeueHp peKOMEHIyeMOH JIUTEpaTyphl npeacTaBieH B [Ipunoxenuu 2.
9.2. CoBpemennble mpodeccuoHanbHble 0a3bl NaHHBIX U HMH(POPMAIIMOHHBIE CIPaBOYHBIE
CHUCTEMBI (nepeuuciumsn).
— CobctBennas nmonnorekcroBas 6a3a (I16/1) BUK TUY http://elib.tyuiu.ru/




Hayuno-texandeckas oubnmorexka ®I'AOY BO PI'Y Hedtu u raza (HUY) um. U.M.

I'yokuna u ®I'BOY BO «TUY» http://elib.gubkin.ru/

Hayuno-texamnueckas 6udanorexka ®I'bOY BITIO YI'HTY http://bibl.rusoil.net

Hayuno-texumnueckas Oubmuoreka ®PI'BOY BIIO «YXTHHCKHMI TocCynapCTBEHHBIN

TexHu4YecKkui yausepcuter» http://lib.ugtu.net/books

baza JaHHBIX KOHCYJ'IBTaHT CTyACHTa «BJ'ICKTpOHHaH OMOJINOTEKA TEXHUYECKOTO By3a»

http://www.studentlibrary.ru

DexTponHo-6ubaroTeuHas cuctema IPRbooks http://www.iprbookshop.ru/
000 «M3narensctBo JIAHD» http://e.lanbook.com

000 «dnekrporHoe u3marensctBo FOPAMTY www.biblio-online.ru»

000 «PYHDBb» http://elibrary.ru/

DnekrpoHHO-6MbMoTeuHast cucrema BOOK.ru https://www.book.ru

HamuonannHas QJICKTPOHHAs OubIMoTEKA

9.3. JIuueH3noHHOE U CBOOOIHO PACIPOCTPaHIEMOe IIPOrpaMMHOE 00eCIieueHHe, B T.U.

OTCYCCTBCHHOT'O ITPOU3BOACTBA.

Microsoft Windows;

Microsoft Office Professional Plus;
Python;

Anaconda;

GIMP

10. MarepuaabHO-TeXHHYECKOe o0ecnieyeHne TUCIUIIHHbI

Ilomemenus ans IMPOBEACHUA BCCX BHUIOB pa6OTBI, MpEeAYCMOTPCHHBIX y‘le6HBIM IJIaHOM,

YKOMITJICKTOBAHBI HCO6XOI[I/IMI>IM O6OPYI[OBaHI/IeM U TCXHUYCCKUMU CPEACTBAMU 06y‘-IeHI/I$I.

Tab6muna 10.1

[epeyens obopynoBaHUs, [lepeyeHb TEXHIYECKUX CPEACTB O0YUCHHUS, HEOOXOIMMBIX JIISI OCBOCHUS
Ne i/t HEOOXO0UMOTIO ISt JACLMILINHBI
OCBOCHHUS JUCIUILINHEI (IeMOHCTpaIMOHHOE 000PYIOBaHHE)
KoMIIekT My IbTUMETUITHOTO 000PYIOBaHHS: IPOCKTOP, IKPaH, KOJIOHKH,
1 - WHTEPAKTUBHAS JOCKA, IEPCOHATBHBIC KOMIIBIOTEPHI. JIoKampHas U

KOpIIOpaTUBHAs CETh.

11. Meroanueckue ykazanus no opranusanuu CPC

11.1. Meroauueckue yka3zaHus O MOJATOTOBKE K MPAKTUYECKUM 3aHATHSIM.

HpaKTI/I‘-ICCKI/IC 3aHATUA CHOCO6CTBYIOT yl"J'Iy'6J'IéHHOMy HU3YUYCHUIO NUCHUIUIMHBI U CIIY’KaT
OCHOBHOH (I)OpMOﬁ MOABEACHUS HTOTOB CaMOCTOSTEIbHOM paGOTLI CTYACHTOB. OcHoBHas O CJIb

MPAKTUYCCKUX 3aHATHH 3aKIIIOYAETCSA HE TOJBKO YT J'Iy'6I/ITL H 3aKPCIIUTh TCOPCTUUCCKUEC 3HAHUA, HO

1 cOpMUPOBATH MPAKTHUECKUE KOMIETCHIINH, HEOOXOUMbIE OYAYIIINM CIICIIAATHCTAM.

Ha mnpakTuueckux 3aHATHUAX TNPUBETCTBYETCS AKTUBHOE Yy4yacThe B OOCYXJACHUU

KOHKPETHBIX CHUTYyalllif, CIOCOOHOCTh Ha OCHOBE TOJYYEHHBIX 3HAHUN HAXOAWUTh Haumbosee
3¢ (exTUBHBIE pelIeHUs] MOCTABIEHHBIX MPOOJIEM, YMETh HAXOJIUTh MOJIE3HBIN JOMOJHUTEIbHBIH




MaTepuai 1o TeMaTuke 3aHsaTHii. OOyJaronmMcs PeKOMEHIyeTC s CIeAYIOas CXeMa MOArOTOBKH K
3aHATHIO:
1. IIpopaboTaTh KOHCIEKT JICKIU;

2. I3yunTh peKOMEH0BaHHYIO JINTEPATYPY;

3. Ilpu 3aTpyaHeHUAX cPOPMYINPOBATH BOIIPOCH! K IIPENOIaBaTEIIO0

4. ITocne BBIMONHEHUS MPAKTHYECKONW PaOOTHI OPOPMHUT OTUET M IMOATOTOBUTHCS K 3aILUTE.
11.2. MeTtoauueckue yKa3aHusl 10 OPraHUu3aliy CaMOCTOSITENIbHOM paOOTHI.

CamocrosTenbHass paboTa sBISETCS OJHOM W3 BaXKHEHIMMX (GOPM H3ydCHHS JHOOOH
qucuuruiHbl. OHA TO3BOJIIET CUCTEMATU3UPOBATh M YIIIYOUTh TEOPETHUECKUE 3HAHUS, 3aKPEIHUTh
YMEHHUSI M HaBBIKH, CHOCOOCTBYET pa3BUTHIO YMEHHH IIOJIb30BaThCs HAYYHOH H  ydeOHO-
METOAMYECKOU JmrTeparypol. Ilo3HaBaTenbHas HAEATENIBHOCTH B IIPOLIECCE CAMOCTOSTEIBHOU
paboThI TpeOyeT OT MaruCTPaHTa BHICOKOTO YPOBHS aKTUBHOCTH M CAMOOPTaHU30BaHHOCTH.

B yuyeOHOoM mporecce BBIACHSIOT [BAa BHJA CAMOCTOSITEIBHOH pabOTHI. ayauTOpHas M
BHEAYJUTOPHASI.

AyIuTOpHas CaMOCTOSTENbHAS padoTa 10 AUCHUILINHE BBITIOIHIETCS Ha YU€OHBIX 3aHATHIX
I0JT HETIOCPE/ICTBEHHBIM PYKOBOJICTBOM ITPEIIOIABATENIS U 110 €T0 33aJJaHHIO.

BreaynutopHasi camocTosiTenbHas padoTa CTYIEHTOB IPEACTABISCT COO0O0M Jormueckoe
POJODKEHUE AayTUTOPHBIX 3aHATHI. 3arpaThl BPEMEHHM Ha BBINOJHEHHE 3TOH paboThl
periaMeHTHPYIOTCS pabodynM y4eOHBIM IIaHOM. PeskxuM paboThl BeIOMpaeT cam OOydaromuiics B
3aBUCUMOCTH OT CBOMX CIIOCOOHOCTEH U KOHKPETHBIX YCIOBUH.

CamocrosaTenbHass paboTa MOXKET OCYHIECTBISATHCS WHAMBHAYATbHO WM TPYIIIaMU
MarucTpaHTOB B 3aBUCHUMOCTH OT IIEJIH, 00beMa, KOHKPETHOM TEMaTHKH CAMOCTOSITEIILHON PabOTHI,
YPOBHSI CIIO)KHOCTH, YPOBHSI YMEHHH 00yUJaIOIIHXCSI.

CamocrosarenbHas pa0oTa BKIIOYaeT B ceOst pabOTy ¢ KOHCIEKTOM JIEKLUH, MU3ydeHHE U
KOHCIIEKTHPOBaHHE pEKOMEHIyeMOH JUTEPATypPHI, MOJITOTOBKA MYJIbTHME A~
COOOLIeHNI/IOKIIa/I0B, OArOTOBKA pedepara, TECTUPOBAHUE, PELICHUE 3a/ad M YNpPaKHEHUH Mo
o0pa3ily, pelieHre BapHaTUBHBIX 33/a4, BHIMIOJIHEHUE UYepTekKel, cxeMm, pacueToB (Tpaduueckux
paboT), pelieHre CUTYallMOHHBIX (MpO(ecCHOHANbHBIX) 3a/lad, MOATOTOBKA K JIEJIOBBIM HUIpaM,
NPOSKTHPOBAHWE ¥ MOJEITHPOBAHWE pA3HBIX BUAOB M KOMIIOHEHTOB MPO()ECCHOHAIBHOU
JeSITebHOCTH, HAYYHO-HCCIIE0BATENIbCKYIO paboTy U JIp.

KoHTponbs pe3ynbTaToB BHEAYJUTOPHOH CaMOCTOSTENFHONW PaOOThI MarmCTPaHTOB MOXKET
OCYILECTBIIAATBCSL B Tpejesax BpPEMEHM, OTBEIEHHOI0 Ha o0s3aTelbHble yueOHble 3aHATHS IO
JTUCIATUTMHE W BHEAYAUTOPHYIO CAMOCTOSTENIbHYIO paboTy MaruCTpaHTOB MO JAUCIUIUINHE, MOXKET
IPOXOJUTh B MHCbMEHHOM, YCTHON WM CMELIaHHOM (opme.



[Tpunoxxenue 1

IInanupyembie pe3yabTaThl 00y4eHHs 1Jis1 GOPMHUPOBAHMA KOMIIETEHIMU U KPUTEPHH X OLleHUBAHUS

Jucnuminna: Matemaruka u Python ans ananu3za qaHHbIX

Hamnpasnenue noarorosku: 20.03.01 Texnochepnas 6e30nacHOCTh
Hampasnennocts/mpoduiib: be30macHOCTh TEXHOIOTHYECKUX MPOIIECCOB U MTPOU3BOJICTB

Ko xomnereHninu

Ko n nanmmeHoBanne

Kox n HanmeHOBaHUE

Kpurepun onieHnBaHMS pe3yabTaTOB 00yUESHNUS

WHANKATOpa pe3ynbpTaTa o0y4eHus 1-2 3 4 5
JOCTHKEHHA 0 IUCTIUIUTIHE
komnereHumu (MIAK)

YK-1. Cnocoben YK-1.1. 3Hats: 31 He 3naer 3HaeT Ha HU3KOM 3HaeT Ha CpeHEM 3Haer B
OCYILIECTBIISITh OcylecTBiseT BEIOOp | aKTyajbHbIC aKTyaJIbHbIC YPOBHE aKTyaJlbHbIE YPOBHE aKTyaJIbHbIC COBEPIICHCTBE
TIOUCK, aKTyallbHbIX WCTOYHHKHU WCTOYHHKHU WUCTOYHHMKH UCTOYHHKHU aKTyaJIbHbIe
KPUTHYECKUH POCCHIICKUX U undopmanuu o nundopmanuu o nHdopmanuu o uH(bOpMaLUH O UCTOYHUKU
aHaJIM3 U CUHTE3 3apyOeKHBIX COBPEMEHHBIX COBPEMEHHBIX COBPEMEHHBIX COBPEMEHHBIX uHbopmanuu o
UHpOpMAaINH, HCTOYHHUKOB, a Tak k¢ | Ombimorekax Python | 6mbiamorekax Python | 6ubamorekax Python oubimorexax Python COBPEMEHHBIX
HPUMEHSTH TIOUCK, cOOp 1 JUIS aHANIM3a JaHHBIX | ZUIS aHalM3a JaHHBIX | A7 aHAJIW3a JAHHBIX | JUIS aHAIW3a JaHHBIX oubnmorekax Python

CHCTEMHBIN MTOAXO.
IUTSL PELICHUS
MMOCTaBJCHHBIX
3a7a4

00paboTKky
nHpOpMAaLNH,
HEOOXOIUMOM I
petieHust
IMOCTaBJICHHON 3a7aun

JUIA aHaJIn3a JaHHBIX

Vwmers: V1
OCYILIECTBIIATH TTOWCK,
cOOp U IIOATOTOBKY
JIaHHBIX JIJI aHAJIu3a

He ymeer
OCYIIECTBIISITH MOUCK,
cOOp ¥ IOATOTOBKY
JIAHHBIX 71 aHATHM32a

YMeeT Ha HU3KOM
YPOBHE OCYILIECTBIIATH
TIOWCK, cOop H
MOJITOTOBKY JTaHHBIX
IIUI aHaIu3a

YMeer Ha cpeiHeM
YPOBHE OCYLIECTBIIATH
TTOHCK, cOop 1
MOATOTOBKY JaHHBIX
JUIsL aHAJIN3a

YMmeeT B
COBEpILICHCTBE
OCYILIECTBIISTH TTOWCK,
cO0p U MOATOTOBKY
MAHHBIX U aHAJIH3a

Bnagets: Bl
HaBBIKAMU
MOJITOTOBKH U
00pabOTKU JAHHBIX
cpenctBamu Python

He Bnaneer
HaBbIKaAMH
IIOATOTOBKH U
00pabOTKU JAHHBIX
cpenctBamu Python

Bnaneer Ha HU3KOM
YPOBHE HaBBIKAMU
MOJITOTOBKH U
00pabOTKU JAHHBIX
cpencteamu Python

Bnaneer Ha cpegHem
YPOBHE HaBBIKAMU
IIOATOTOBKH U
00paboTKN JaHHBIX
cpenctBamu Python

Bunapgeer B
COBEPIICHCTBE
HaBBIKAMU
MOJITOTOBKU U
00paboOTKN JaHHBIX
cpencreamu Python

VK-1.3. Ucnons3yer
METOAUKH
CHUCTEMHOr0 OAX0/1a
IpU pEHICHUN
MOCTaBJICHHBIX 3aJja4

3HaTh 32: METOIUKH
HCIOJIb30BAHUS
CHCTEMHOI0 IIOAX01a
MIpU PEIICHUU
IIOCTaBJICHHOM 3aJa4yu

He 3naeT meToguku
HCIIOJIB30BAHUS
CUCTEMHOTIO IOAX01a
MU PEIICHUU
MOCTABJICHHON 3a1auu

3HaeT Ha HU3KOM
YPOBHE METOUKH
HCIIOJIb30BaHMS
CHCTEMHOIO IMOX0/1a
TIPH PEIICHUN
[TOCTaBJICHHON 3aJauu

3HaeT Ha CpeTHEM
YPOBHE METOJIUKH
HCIIONIb30BAHUS
CHCTEMHOT'0 I10JIX0/1a
TIPY pEeIICHUH
TIOCTABJICHHOH 3ajauu

3Haer B
COBEpILCHCTBE
METOJIMKH
HCITOJIb30BaHUSA
CHCTEMHOTIO0 IOJIX0/1a
MIpY pelIeHun
MMOCTaBJIEHHOM 3aJ1a4u




KO[[ KOMIICTCHIIMH

Kox u HaumeHOBaHUE
WHIUKaTOpa
JOCTHKEHHS

kommeTermn (1K)

KOII 1 HAMMCHOBAHUC

Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUYECHUS

pe3ynbrara 00ydeHus 1-2 3 4 5
0 JUCIUTUTIHE
VMmers V2! He ymeer YMeer Ha HU3KOM VYMeeT Ha cpenHeM VwMmeeT B
paccMaTpuBarh paccmMaTpuBaTh YpOBHE YpOBHE pacCMaTpUBaTh | COBEPIICHCTBE
BOSMOYKHBIC BO3MOJKHBIE paccMaTpuBaTh BO3MOJKHBIE BAPHAHTHI paccMaTpuBaTh
BapHaHTHI PEIICHUS BO3MOJKHBIE permeHus 3a1a4m, BO3MOJKHBIE

BapUaHTHI PEIICHUS
3aJjauy, OLICHUBAs UX
JIOCTOMHCTBA U
HEIOCTaTKH,
UCTIONB30BaTh
OCHOBHBIE ITPHUHIIMITBI
CHUCTEMHOTI'0 IIOJX0/1a
TIPU PELICHUH
MIOCTaBJICHHOH 3a1a4n

3aJa4d, OLICHUBAsT UX
JIOCTOMHCTBA U
HEIOCTaTKH,
UCTIONB30BaTh
OCHOBHBIE ITPHUHIIMITBI
CHUCTEMHOTI'0 IIOJX0/1a
TIPU PELICHUH
MIOCTaBJICHHOH 3a1a4n

BapUaHTHI PEIICHNS
3aJauu, OLICHUBAs UX
JIOCTOMHCTBA U
HEIOCTaTKHY,
HCTIONb30BaTh
OCHOBHBIE ITPHHIIMITBI
CHCTEMHOTO TT0IX0/1a
IIPU PELICHUH
MIOCTABJICHHOH 3a1a4n

OLICHMBASI UX
JIOCTOUHCTBA U
HEO0CTaTKH,
HCIIOJIb30BaTh
OCHOBHBbIE MIPUHINTIBI
CHCTEMHOT0 M0JIX0/1a
TIPY PEIICHUH
TIOCTABIICHHOH 3aa4u

BapHaHTHI PEIICHHS
3a]1auu, OLICHUBAs UX
JIOCTOUHCTBA U
HEJI0CTaTKU,
UCIIOJIb30BaTh
OCHOBHbIE MTPHUHIIUTIBI
CHCTEMHOT'0 ITOJIX0/1a
TIPY PEIICHUH
TIOCTABJICHHOH 3aJa4H

Bmaners B2:
METOIUKON
CHCTEMHOTI'O IOIXO0IBI
TIPH peIICHUHN
MMOCTEJICHHOM 3aJa4u

He Bmageer
METOIUKON
CHCTEMHOTI'O ITOIXO0IBI
TIPH peIICHUHN
MMOCTEJICHHOM 3aJa4yu

Bnaneer Ha HU3KOM
YpOBHE METOAMKOMH
CHCTEMHOT'O ITOIXOIBI
TIPH peIICHUN
MOCTEICHHON 3a1auu

Brnanmeet Ha cpenHEM
YpOBHE METOAHUKOI
CHCTEMHOIO IIOIXO0IbI
TIPH PELICHUN
MOCTEJICHHOM 3a1a4yu

Bnaneer B
COBEpILCHCTBE
METOIUKOMN
CHCTEMHOTIO IOIXO0IbI
MIPH PEIICHUN
MOCTEJICHHOM 3a1a4yu

VK-2. Cnocoben
OTIPEJICNIATH KPYT
3a/1a4 B paMKax
IMOCTaBJICHHON LIETH
U BBIOMPATh
OIITUMaJIbHEIE
CII0COOBI UX
peeHns, UCXOs
U3 JeHCTBYIOIUX
MPaBOBBIX HOPM,
HMEIOIIMXCS
PECYPCOB H
OrpaHUYEHUN

YK-2.1. IIpoBour
aHaJIu3 MOCTaBJICHHOMN
ey u Gopmynupyer
COBOKYITHOCTb
B3aMMOCBS3aHHBIX
3aj1a4, KOTOPbIE
HEOOXOAUMO PEIIUTh
IUISL €€ TOCTHXKEHHUS

3HaTh: 33 oTansl
HHTEJUIEKTYaIbHOTO
aHaJlM3a JAHHBIX,
THUIIOBEIE 3aa491
aHaJIn3a JaHHBIX

He 3naer sramsl
HMHTEJJIEKTYalIbHOTO
aHaJlu3a JAHHBIX,
THIIOBEIE 3aa4K
aHaJIn3a JaHHBIX

3HaeT HA HU3KOM
YPOBHE STAIbI
HHTEJUIEKTYaIbHOTO
aHaau3a JaHHBIX,
TUIIOBBIE 334U
aHaJau3a JaHHBIX

3HaeT Ha cpeTHEM
YPOBHE 3TaIIbI
UHTEJUIEKTYaIbHOTO
aHaJIu3a JAHHBIX,
THUIIOBBIC 3a7a4YH
aHaIM3a JJAHHBIX

3Haer B
COBEPILICHCTBE ITAIIBI
HHTEJUICKTYaIbHOTO
aHaJIu3a JAaHHBIX,
TUIOBLIE 3374l
aHaJau3a JaHHBIX

Ymers: V3
(hopMynHIpoBaTh
3a/1a4¥ aHAJIN3a
JaHHBIX B paMKax
MOCTaBJICHHOM LIen

He ymeer
(hopMynrpoBaTh
3a7a4M aHaIn3a
JTAaHHBIX B paMKax
MOCTaBJIEHHOH LIenn

VYMeeT Ha HU3KOM
YpOBHE
(dbopMynHupoBaTh
3aJa4d aHaJIM3a
JTAHHBIX B paMKaX
IMOCTaBJICHHOM LEIH

YMmeeT Ha cpeaHeM
ypoBHE (hOpMYIINPOBATH
3aJ[a4M aHaJIN3a JTAHHBIX
B PaMKax ITOCTaBJICHHON
Lenu

YMmeeT B
COBEpILCHCTBE
(hopmyHEpOBaTH
3aJla4y aHaJIM3a
JAHHBIX B paMKax
MMOCTaBJIEHHOH 1IEJTH

Brnaners: B3
HaBbIKAMHU aHAJIHU3a
JAHHBIX Cpe}ICTBaMI/I
Python

He Bmageer
HaBbIKAMHU aHAJINU3a
JAHHBIX Cpe}ICTBaMI/I
Python

Bnageer Ha HU3KOM
ypOBHe HaBbIKAMHA
aHaJIn3a JaHHBIX
cpeacreamu Python

Bnaneer Ha cpegHem
ypOBHe HaBbBIKAMH
aHaJIM3a JAHHbBIX
cpencteamu Python

Bnaneer B
COBEPIIECHCTBE
HaBBIKAMU aHAJIHU3a
JAaHHBIX CPGHCTBaMI/I
Python




KO[[ KOMIICTCHIIMH

KOZI 1 HAMMCHOBAHUC

KOII 1 HAMMCHOBAHUC

Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUYECHUS

UHUKaTOpa pe3ynbrara 00ydeHus 1-2 3 4 5
JOCTHKEHHS MO JMCIHUTUTAHE
kommeTermyn (1K)
YK-2.2. Beibupaet 3uath: 34 He 3naer 3HaeT Ha HU3KOM 3HaeT Ha cpenHeM 3HaeT B
ONTUMAJIBHBIH CIIOCOO | COBPEMEHHbIE COBPEMEHHBIE YPOBHE COBPEMEHHBIE | YPOBHE COBPEMCHHBIC COBEPIICHCTBE
pemeHns 3anad, OHMOJIMOTEKN U OHMOJIMOTEKN U OHMOJIIMOTEKN U OHMOJIMOTEKN Y METOIBI COBpPEMCHHBIC

UCXO U3
UMEFOIIUXCS
pecypcoB u
OrpaHU4YEeHU

mertonsl Python ms
aHaIn3a NaHHBIX

mertoasl Python ms
aHaIn3a JaHHBIX

Mmetonsl Python ms
aHaln3a JaHHBIX

Python mis ananusa
JTAHHBIX

OMOINOTEKHU U
MeToasl Python s
aHaJIN3a JAHHBIX

Ymets: Y4 BHIOUpATH
ONTHMAaJIbHBIC
6ubnuoTeKku u
METO/IbI, HCXOJIS U3

He ymeer
OCYIIIECTBIISATD TTOUCK,
cOOp ¥ TIOATOTOBKY
JaHHBIX IJIs1 aHaJIu3a

YMeeT Ha HU3KOM
YPOBHE OCYIIECTBIISITh
MIOUCK, cOOp U
MMOATOTOBKY JIaHHBIX

YMeer Ha cpenHEM
YPOBHE OCYILECTBIIATh
HIOUCK, cOOp 1
IMOATOTOBKY JaHHBIX

YmMmeer B
COBEPIIICHCTBE
OCYIIIECTBIISTh TTOUCK,
cOOp U TIOATOTOBKY

HMEIOIIMXCS NI aHaIu3a IIJISL aHAJIK3a JIaHHBIX JIJI aHaIu3a

pecypcoB u

OTrpaHUyYEHUI

Bmaners: B4 He Bmageet Bnageet Ha HU3KOM Bnaneer Ha cpenHeM Bnaneer B

HaBBIKAMU HaBBIKAMU YpOBHE HaBBIKAMU YpOBHE HaBBIKAMHU COBEpILCHCTBE

HCIIOJIB30BaHUS HCIIOJIb30BaHUS HCIIOJIB30BaHUS HCIIOJIB30BAHUS HaBBIKAMU

pa3IMIHBIX pa3IMIHBIX pa3IMIHBIX Pa3IHYHBIX OHOIHOTEK HCIOJIb30BAHUS

OMOIMOTEK U METOIOB | OMOJIMOTEK M METOIOB | OHOJIHOTEK M METOAOB | U MeTomoB Python Pa3IHIHBIX

Python Python Python OUOIMOTEK U METOJ/IOB

Python
. He 3naet Bup! 3HaeT Ha HU3KOM 3HaeT Ha cpeTHEM 3HaeT B
3nats 35: B! JIMLEH3UPOBAHUS OBHE BHUJIBI OBHE BHUJIBI COBEPILEHCTBE BUJIBI
JUTEH3UPOBAHUS P P yP A P A
KOMITBIOTEPHBIX JIUIICH3UPOBAHHSI JIMIICH3UPOBAHUS JIMIICH3UPOBAHHS
KOMITBIOTEPHBIX
DOIDAMM 1 porpaMm u KOMIIBIOTEPHBIX KOMITBIOTEPHBIX KOMITBIOTEPHBIX
porp HaKJIa{bIBAEMBIX porpamMm u nporpaMM U nporpaMM U

HaKJIaIbIBAEMBIX
YK-2.3. Amammupyer T — JIULEH3USIMHA HaKJIabIBAEMBIX HAaKJIaJ{bIBAEMBIX HaKJIaJ{bIBAEMBIX
JIeHCcTBYIOIICE JRRN - OTpaHUYCHUH JIALIEH3USIMU JINLIEH3UAMH JIALIEH3USMH
3aKOHOJIATENILCTBO U P OTpaHUYCHUH OTpaHUYCHUH OTpaHUYCHUH
MPaBOBBIC HOPMBEL, Vaers V5: He ymeer opopmisate | YMmeer Ha HU3KOM YmMeer Ha cpenHeM VYmeer B
peryIupyromume odpo MJ'I}IT.L MIPOTPAMMHBIN KOJT B YpOBHE 0QOPMIISATH ypOBHE 0POPMIIATH COBEpILCHCTBE
00I1acThb 0 orp AMMHBIH KO B COOTBETCTBHH C MPOTPaAMMHBIN KOJT B MIPOTPaMMHEIA KOJI B 0QOpMIIATH
npodeccnoHaTLHOM C(I:OTEGTCTBI/II/I c TpeOOBaHUAMH, COOTBETCTBMH C COOTBETCTBUU C POTPaMMHBIN KO B
IESITEILHOCTH TDeGOBAHMSIMI MPUHATHIMH TSI TpeOOBaAHUSIMH, TpeOOBaHUSIMH, COOTBETCTBUH C

np HSTEIMIL H’ﬂ COOTBETCTBYIOIICTO MPUHATHIMH IS MIPUHATHIMH TSI TpeOOBaHUSIMH,

p A SI3bIKA COOTBETCTBYIOIIETO COOTBETCTBYIOIIETO TPUHATBIMH TSI
COOTBETCTBYIOIIETO
a3b1Kca MPOTPaMMHUPOBAHHUS A3BIKA sI3BIKA COOTBETCTBYIOIIETO
MPOrPaMMHUPOBAHHUS MIPOrpaMMHPOBAHHSI SI3bIKa
MIPOTrPaMMHUPOBAHHUS

IIPOrpaMMHPOBaHUS




KO[[ KOMIICTCHIIMH

Kox u HaumeHOBaHUE
WHIUKaTOpa
JOCTHKEHHS

kommeTermn (1K)

KOII 1 HAMMCHOBAHUC

Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUYECHUS

pe3ynabpTaTta 00y4eHuUs 1-2 3 4 5
10 AUCIUILTHHE
Bnazets B5: He Brnageer Bnaneer Ha HU3KOM Bnaneer Ha cpenHeM Bnaneer B
CIIOCOBHOCTEIO CIIOCOOHOCTBIO YpOBHE YPOBHE CIIOCOOHOCTHIO COBEpILCHCTBE
OTIPEIEIATh LEITH 1 ONPEACTATE LEIN K CIIOCOOHOCTBIO ONpEAeNsATh UENU U CIIOCOOHOCTBIO
3471291 IPH 3a/1a4qu npu ONPECIATh LETH 1 3aJ1a4u IIpU OIPEACTATh LCIH U
POrpaMMHOM TpOTPaMMHOM | 3a/a4l TpH TPOrPaMMHOM PEIICHAN | 3a7a1H NpH
pEIIEHHH TPOCKTHOM peleHIH npoeKTH?n MPOTPaMMHOM § MPOCKTHOMN ) MPOTPaMMHOM }
poeCCUOHATBHOM npoeccHonanbHO PCLICHUH HPOCKTHON npodeccuoHanbHOM PCILICHHH NPOCKTHO
331a4K C y4eTOM 3a/la4u € ydeTOM npodeccuonanbHOM 3a/1a4M C yU4ETOM 1poeCCHOHAIBHOI
PECYPCHBIX: PECYPCHBIX: 3ajladu ¢ yueToM PECYPCHBIX: 3a/1a4u C y4eTOM
BPEMEHHBIX, BPECMCHHBIX, PECYPCHBIX: BPCMCHHBIX, PECYPCHBIX!
(PMHAHCOBBIX — (uancoBEIX — BPCMCHHBIX, (prHAHCOBBIX — BPEMCHHBIX,
OTpaHHUYCHUI B (MHAHCOBBIX — OTpaHUYCHUI B (hMHAHCOBBIX —

OrpaHUyEeHuil B
COOTBETCTBHH C

COOTBECTCTBHU C

OorpaHUyeHuil B

COOTBETCTBUU C

OTrpaHUYEHUl B

HOpMATHBHO- HOPMATHBHO- COOTBETCTBHUH C HOpMaTI/IBHO-HpUaBOBOP'I COOTBETCTBHUH C
HpaBOBOii TIpaBOBOU § HOPMATHBHO- JOKYMEHTAIUCH HOpMaTHBHO-
. JIOKYMEHTAIHeH TIPaBOBOU TIPaBOBOM
JIOKYMEHTAIHeH . .
JOKYMCHTaIMCHU JOKYMCHTAallUCH
ITIKC-1 Cnocoben ITKC-1.1 Pa3paborka 3nars: 36 CHOCO6LI He 3naer cioco651 3HaeT Ha HU3KOM 3HaeT Ha CpeHEM 3Haer B
obecrieuuThb HOPMaTHBHO- 6 - pa3paboTku YPOBHE CHIOCOOBI YPOBHE CIOCOOBI COBEPIICHCTBE
(hYHKIIMOHMPOBAHHUE | MPABOBOM Eiﬁ?aﬁ:mo_ HOPMATHUBHO- pa3paboTku pa3paboTku Croco0bI pa3paboOTKH
CHCTEMBbI JOKYMEHTalluu B o IIpaBOBOU HOpPMAaTHUBHO- HOpMAaTHUBHO-TIPABOBOU HOpPMAaTHUBHO-
yIpaBIeHUS o6nactu obecrieuerms | PororoN JIOKyMEHTaIX B MpaBOBOM JOKYMEHTAIUH B NpaBOBOU
OXpaHoH TpyJa B OXpaHbl TpyJa ggiiﬁe;z%glg;l;elmﬂ o0sacTu obecrieueHus | JOKYMEHTAIMH B obnactu obecreueHus JIOKYMEHTallU1 B
OpTaHU3aAIIH OXpaHBI TPy oOyactu obecnieueHNs | OXpaHBI TpyIa obiactu obecrieueHMs

OXpaHbl TpyJia

OXpaHbl Tpya OXpaHbl TpyJa
Vvers: V6 He ymeer YMeeT Ha HU3KOM YMmeeT Ha cpeaHeM VMeer B
paspabaThBaTh paspabarsiBaTh YpOBHE YpOBHE pa3pabaTeIBaTh COBEPIIEHCTBE
HOPMAaTHBHO- HOPMaTHBHO- paspabarbiBaTh HOPMAaTUBHO-IIPABOBYIO | paspadaThiBaTh
IIPaBOBYIO HPaBOBYIO HOPMaTHBHO- JOKYMEHTAIUIO B HOPMaTHBHO-
JIOKYMEHTAIHIO B IIPaBOBYIO oOnactu obecrieueHUs MPaBOBYIO

}IOKyMeHTaHI/IIO B
oOiacTi o0ecrieueHust
OXpaHBbI TPya

oOiacTi o0ecrieueHust
OXpaHBbI TPya

JIOKyMeHTaHI/I}O B
o0iacTi o0ecIieueHust
OXpaHbl Tpyaa

OXpaHbl TPyAa

JIOKyMeHTaHI/I}O B
oOiacTi o0ecrieueHust
OXpaHkel TpyJ1a
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pe3ynbrara 00ydeHus 1-2 3 4 5
10 JUCLMIUIMHE

Bnazets: B6 He Bnaneer Brnaneer Ha HE3KOM Bnaneer Ha cpenHeM Bnageer B

HABBIKAMIL HaBBIKAMH YPOBHE HAaBBIKAMHU YPOBHE HaBBIKAMH COBEPIICHCTBE

paspaGoTKu paspaborku paspaboTku pa3paboTKu _ | nasbikavn

HOPMaTHBHO- HOpMATHBHO- HOpMaTHBHO- HOPMAaTHBHO-TIPaBOBOH | pa3paboTKH

TPABOBOIA [paBOBOH TpaBOBOH JOKYMEHTAIUK B HOPMAaTHBHO-
JIOKyMEHTaIH B JIOKyMEHTaIH B obsactu obecrieueHus MIPaBOBOM

JIOKYMEHTAIH B
obOnactu obecrieueHus
OXpaHbl Tpy1a

obOnactu obecrieueHus
OXpaHbl Tpy1a

obnactu obecrieueHus
OXpaHbl TpyIa

OXpaHBbI TpyJia

JIOKyMEHTAI[UHU B
obactu obecrieueHus
OXpaHbl Tpya
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JncnunuuHaa: Martematuka 1 Python juid anasnu3a JaHHBIX
Hanpasnenne nogrotoBku: 20.03.01 Texnochepnas Ge30macHoCTh
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No
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BosipuinioB, M. I'. BbIYHCIHTENbHBIE METO/bI
anrebpel M aHanuza : yueGHoe mocobue / M. T.
Bosipiuntos. — Capatos : By3osckoe oOpasoBaHnue,
2020. — 225 c¢. — ISBN 978-5-4487-0687-5. —
Texer 3NIEKTPOHHBI H Ludporoit
ofpasosaresnbHblii pecype [PR BOOKS : [caiit]. —
URL;: https://www.iprbookshop.ru/93065.html

op*

139

100%

Tpormun, M. T1. OcHOBBI TpuKIaHOi anreGpsl :
yueGHoe nocodue / M. Il. Tponun. — 2-e M3l
crep. — Canxr-Tletep6Gypr : Jlans, 2020. — 288 c.
— ISBN 978-5-8114-5327-6.—  Tekcr:
3NEKTPOHHBIN // JIaHb : 3MeKTPOHHO-OHOIHOTe HAS
cucrema. URL:
https://e.lanbook.com/book/139282

OP*

139

100

lapansn, Kpamep Maremaruueckue — METO/BI
cratnctiku / Kpamep TIapanba ; mepesoa A. C.
Momnun, A. A. TletpoB ; moa pemakuueit A. H.
Konmoroposa. — Mocksa, Mxesck : PerynspHas u
XaoTvyeckas AMHaMHKa, MHCTHTYT KOMMbIOTEPHBIX
ucenenosaunuii, 2019. — 648 ¢. — ISBN 978-5-
4344-0670-3. Teker SNEKTPOHHBIH  //
Lingposoii oOpaszosaresbHblit pecypc IPR BOOKS :
[caiit]. URL:
https://www.iprbookshop.ru/92046.html

9P

139

100%

Maxkunnu, Vac Python u aHanms mauHbiX / Yac
Makkuany ; nepesox A. CIMHKMHA. — 2-€ M3 —
Caparos : IIpodobpasosanne, 2019. — 482 ¢. —
ISBN 978-5-4488-0046-7. — TeKCT : 37€KTPOHHBI
// Lludposoii oGpasosarensHblit pecypc IPR BOOKS :
[caiir]. URL:
https://www.iprbookshop.ru/88752.html

oP*

139

100

MeToabl ONTHMH3ALMH: TEOPHA M ANTOPHTMEI @
yueGHoe mocobue ana By3oB/ A. A, Uephsk,
K. A. UepHsik, 10. M. Merenbckuii,
C. A. BornaHoBu4. — 2-¢ HW34., MCOpP. W JOM. —
Mocksa : U3parenbcTBo FOpaiit, 2020. — 357 ¢. —
(Buiciee  obpasosanne). —  ISBN 978-5-534-
04103-3. Texer SNEKTPOHHBIH  //
Ob6pazosarenbHas miardopma IOpaiit [caiit]. —

URL: httgs://urait.ru/bcode/453567

P

139

100




6 |llenymbko, B. M. SI3bik nporpamMMupoBaHus
BBICOKOTO ypoBHA Python. ®yHKLHH, CTPYKTYpbI
J@HHBIX, [OTIOJIHHTENbHbIE MOLYIH @ yueOHoe
nocoGne / B. M. Illenyaeko. — PocroB-Ha-/lony,
Taranpor : W3narensctBo FOskHOro (enepanabHOro

*
ynusepcurera, 2017. — 107 ¢. — ISBN 978-5- oP 139 100 N

9275-2648-2. — TekcT : DNEKTPOHHbIH //
Liudposoii oﬁpasosa'renbmm pecypc IPR BOOKS :
[caiit]. URL:

https://www.iprbookshop. m/87530 html

DP* — 31eKTPOHHBIHN pecypc [J1sl aBTOP. M0J1b30BaTeseH J0CTyNeH yepes DNeKTPOHHbIH KaTanor/DleKTPOHHYI0
6ubnuoreky TUY http://webirbis.tsogu.ru/
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