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1. He.]]l/l " 3aJa49YM1 0CBOCHUS JUCHUIIJIMHBI

[lens MUCHMITIMHBI 3aKIIOYAaeTCs B OBIAJCHUHM CTYACHTAMH OCHOBaMH pabOTHI ¢
s3pikOM  Python B ananm3e [MaHHBIX, PACHIMPECHHH TEOPETHUCCKOW M IMPAKTHYSCKOU
NOJArOTOBKM B OOJIACTH MaTeMaTHYeCKOTO aHaiu3a, JIMHEHHOW anreOpbl, METO/I0B
ONITHUMM3AIINH, TCOPUU BEPOSTHOCTEH.

3anaun TUCHUTLTUHBL:

- OBJIAZICHUE OCOOCHHOCTSAMHU si3bika Python st aHanm3a JaHHBIX, TPUHIUIIAMHA
YTEHUS Pa3IHYHBIX TAaHHBIX;

- wusydenue Python-oubGmnorek, comepskaiiux OOJBIIOE KOJUYECTBO MHCTPYMEHTOB:
OT OBICTPBIX OMEpanuii ¢ MHOTOMEPHBIMA MacCCHBaMH J0 BU3YAIH3allUUd U peaTu3aiuu
Pa3IMYHBIX MATEMaTHYECKUX METOOB, B TOM YHCJC JHHEHHOW aireOpbl KaK OCHOBHOTO
MaTEeMaTHUYECKOTO anmapara Jjis padoThl ¢ JaHHBIMU;

- W3y4YEHHUE METOJIOB ONTUMH3AIMH KaK HAMITY4IIIero HHCTPYMEHTA JIJIsl ONIPEICIICHUS
ONTHMAJILHBIX TTAPAMETPOB CHCTEMEI;

- 3HAKOMCTBO C MATPHYHBIMH DPa3JIOKCHUSIMH, KOTOPBIC HCIOIB3YIOTCS MPH
MOCTPOCHUH PErPECCHOHHBIX MOJENeH, JUIsi yMEHBIICHHS pPa3MEPHOCTH JaHHBIX, B
PEKOMEH/IATEIIbHBIX CHCTEMAaX M B aHAJIN3€ TCKCTOB;

- pacmmpeHue 3HaHWH 0 0A30BBIX KOHIEHIIUSAX TCOPHH BEPOSITHOCTEH M CTATUCTHKH,
KOTOPbIC HEOOXOIMMBI JIIi TIOHUMaHUs MEXaHU3Ma pPa0OThl MPAKTHYECKU BCEX METOOB
aHaJIN3a TaHHBIX.

2. MecTo AucuMILUINHBI/MOAY s B cTpykType OIIOIT BO

JlMcuMIIMHA OTHOCUTCS K JMCIMIUIMHAM 3JeKTuBHOro Mmonyns «Digital & IT.
MamuHHOe O00y4YeHHWe | aHaJUM3 JaHHBIX» 4YacTH Y4eOHOro IuiaHa, (opMupyemoit
y4acTHUKaMH 00pa30BaTEIIbHBIX OTHOIIICHHM.

Heo0X0oIMMBbIMU YCITOBUSIMH JUISI OCBOSHHSI TUCIIUTUTMHBI SIBIISTFOTCSI:

- 3HAHWEC OCHOBHBIX MATPUYHOW anreOphl, MAaTEeMATHYECKOTO aHalli3a, TEOpUHU
BEPOSITHOCTEH U MaTEMAaTHYECKOW CTATUCTHKH,

- NOHMMaHWE OCHOBHBIX MIPHUHIIUIIOB AJITOPUTMHU3AIIUH U TIPOTPAMMHUPOBAHHS,

- 3HAHHWE OCHOB sI3bIKa MporpaMmmupoBanus Python;

- BJaJicHHE HaBBIKAMH HCIIOIB30BAHUS KOMIBIOTEPHBIX TEXHOJOTHHA M CPEJICTB
00paboTKH HHPOpPMALIKH.

ConepxkaHue JAMCHUIUIMHBI SBJISIETCS JIOTHYECKAM  TMPOOHKEHUEM  TUCIUTUIAHBI
«Marematnkay» 0a30BBIM I M3YUCHHs CICIYIONMX MUCIUILIMH moayias «Digital & IT.
MamwuHHOe 00y4eHUE W aHAIN3 JTAHHBIX): «MammuHHOe 00ydeHHe U BOIIPOCH
UCKYCCTBEHHOTO WHTe/UIeKTa», «Helponusle cetn», «[IpukiagHple 3aaud  aHaiu3a
JTAHHBIX.

3. Pe3yabTaThl 00y4eHHUsI 10 JUCHHUIJIHHE

[Ipomecc wu3ydeHUsT OUCHUIUIMHBI HampaBieH Ha (QopMUpOBaHUE CIEAYIOIINX
KOMIIETEHIINH.

Tabmua 3.1
Kon u HaumeHoBaHue Kon n HanMeHOBaHME MHANKATOPA Kon v HanmeHOBaHUE pe3yibTaTa
KOMITETEHITUH JIOCTHKEHUS] KOMIIETCHITUN 00y4eHHS 110 TUCITUTUIHHE
3HaTh: 31 CHHTaKCHC U YIIPABJISIFOIIHAE
YK-1. Cnocoben VK-1.1. Amnamusupyer mpoOGleMHYyI0 | KOHCTPYKIMH si3bIka Python
OCYIIECTBIISATh cuTyanuio (3amady) W BbIAenseT ee | YMeTh: Y1 pa3zpabareiBaTh
KPUTHUYECKHIA aHATH3 6a3oBbIC COCTaBJIAIONINE. | TIPHUKJIATHBIC TPOrPAMMBI Ha S3BIKE
MpOOJIEMHBIX CHTYyallnil Ha PaccmarpuBaer pasnmudHbBIC BapHaHTHI | Tporpammuposanus Python
OCHOBE CUCTEMHOT'0 pemeHus — npoOineMHOM — cutyauuu | Brmagers: Bl HaBbikamu paspaGoTkm
MOJIX0/1a, BRIPA0ATHIBATh (3agaun), pa3paOaTbIBacT AITOPUTMBL | MPUIIOKEHUHN C BHELTHUMHM
CTpaTeruio AelCcTBUN UX peasli3alni. HUCTOYHUKAMHU JAHHBIX (TEKCTOBBIMU
¢aiinamu, Xml-aitnamu




VYK-1.2. Omnpenensier M OLIEHUBAET
MpaKTHIECKUE MOCIIE/ICTBHS
BO3MOJXKHBIX PEIICHUI 3aa4uH.

3HaTh: 32 OCHOBHBIE CTaHJAPTHHIE
Moaynu 1 6ubnuorteku B Python

VYMeTh: Y2 HCcnonn30BaTh Kak
CTaHIapTHBIE, TAK U JOTIOJTHUTEIHHBIC
MOJTyJTH, PACITAPEHUS U TaKETHI

Braners: B2 TexHOMOrMSIMH TTOMCKA
IAHHBIX M OLIEHKH MX Ka4yeCTBa

VYK-1.3. OcymiecTBisieT
CHCTEMATH3aIHAI0 nHpOPMAIUU
pa3NUYHBIX ~ THUIOB  JJsl  aHANW3a
MPOOJIEMHBIX CUTYyAIHH.

BrlpabaTbiBaeT cTpaTeruio JeWCTBHIA
JUIsl IOCTPOEHUS allTOPUTMOB PELICHUS
IIOCTABJICHHBIX 3aJad.

3HaTh: 33 0COOCHHOCTH pa3padOTKH
MPUKJIAHBIX TPOTPAMM Ha SI3bIKE

Python

VYMmeTs: Y3 co3maBaTh COOCTBEHHBIE
MOJTyJTU M UMIIOPTUPOBATH UX

Brnanets: B3 npaktuueckumu
HaBBIKaMH HCIIOJIb30BaHUs Habopa
6ubnnoTek s3pika Python ms
MIPUKJIaAHBIX 33724 B 00JIaCTH aHAIU3a
JTAaHHBIX

YK-1.4. Bnaneer HaBBIKAMHU
MIPOTPaMMHUPOBAHHS pa3paboTaHHBIX
ANTOPUTMOB M KPUTHYCCKOTO aHAJIHM3a
MIOJTYYCHHBIX PE3yIbTATOB.

3Hath: 34 NPUHIUIIBI pa3pabOTKU
COOCTBEHHBIX MOy U OMOIHOTEK

VMmeTh: Y4 co3naBaTh COOCTBEHHBIE
TIPUJIOKCHUS 1 OUOTHOTEKH

Bnaners: B4 npumenenuem
MTOJTYYCHHBIX 3HAHUS B CBOCH
JATbHEHIIEeH mpodeccHoHaATbHON
NEITENLHOCTH C MCITOIb30BaHUEM
CPEIICTB IPOrpaMMHUPOBAHHUS Ha
Python u cienmanu3upoBaHHBIX
OHOJIMOTEK aHAIM3a JaHHBIX

VYK-2 CriocobeHn
YIPaBIATh MPOSKTOM Ha
BCEX DTaIax ero
>KM3HEHHOIO IIHKJIa

VK-2.1. ®opmynupyeT B paMKax
[IOCTABJICHHOW LIEJIM [IPOEKTa
COBOKYITHOCTb B3aHMOCBSI3aHHBIX
3ajJ1a4, 00ECIICUYNBAIOIIMNX €€
noctikeHue. OnpenesnseT oKuiaeMble
PE3yJIBbTAThl PEIICHHS BBIACIEHHbBIX
3aj1ad.

3Hath: 35 crenuaan3upoBaHHbIE
OMOIHOTEKH JIs aHAJIKM3a JaHHBIX

Ymetb: Y5 pa3pabaTeiBaTh MPUITOKCHHS
U COOCTBEHHBIX OMOJMOTEK Ha S3bIKE

Python

Bunagets: B5  BBICOKOYpOBHEBBIMH
SI3bIKAMH  [IporpammupoBanust  Python,
COOTBETCTBYOLTUMH OubIHOTEKAMHU
(NumPy Pandas, SciPy) u
cnenuanuzupoBaHisM [10

VK-2.2. Ilpoektupyer perieHue
KOHKPETHOH 3a1auu poeKTa, BEIOUpast
ONTHMAJIBHBIN CIIOCO0 ee pelleHus,
UCXOAS U3 JEHCTBYIOMIUX IPaBOBBIX

3HaTh: 36 METOABI MHTEJIEKTYaJIbHOTO
aHaJIn3a JaHHBIX, UMETH
MPEJCTaBICHHE O THITaX 3a1ad,
AMEIOIINX OTHOIICHNE K aHATU3Y
MAaHHBIX JTHOO MOTEHIIHAI IS
pelieHns ¢ MOMOIIbIO YKa3aHHBIX
METOJIOB

YmeTh: Y6 IpuMEeHATh METOBI
HMHTEJUIEKTYaJIbHOIO aHaJIn3a JaHHBIX
JUTS 337124 B CBOEH Mpo(heCcCHOHATTLHOM
obnacTH, IPOBOJANUTH JEKOMITO3HITHIO
CJIOKHBIX 3a]1a4 Ha 0oJiee MPOCTHIC U
MTOIIAOIUECS PEIICHUIO U3yYCHHBIMH
METOJJAMH, COIIOCTABIISATH HAOOPHI
JAHHBIX, OCYIICCTBIIATH Pa3IYHbIC
THUIIBI aHAJIM3a U TIPOTHO3a C IIOMOIIIBIO
METOJIOB HHTEJUICKTYa IbHOTO aHAIIN3a
JAaHHBIX

Brnanets: B6 Texnonorusmu
IPOEKTUPOBAHUS U pa3paboTKu 6a3 U
XPaHUIUL JAHHBIX M UCIIOJIb30BaHUS
o0yyaromux HabopoB TaHHBIX

YK-2.3. Pemmaet KOHKpETHBIC 3a7a4
MPOCKTA 3asBJCHHOTO Ka4eCTBa U 3a
YCTaHOBJICHHOE BPEMSI

3Hatk: 37 3HaTh CIOCOOBI cOopa u
AHAITN3a UCXOIHBIX TaHHBIX ISt
MOCTAHOBKH 3a/1a4, PEIIaeMbIX C
TTOMOIIIBI0 METOIOB
MHTEIUICKTYAIFHOTO aHAITH3a TAaHHBIX.




VYmers: Y7 [loHuMaTh Kak U3ydEeHHBIE
B Kypce METOAbl pEalu30BaHbl B

ucnosszyemom [10.

Brnanets: B7 cnocobamu
Pa3sHOPOAHBIX HAOOpPOB
€IMHOM XPaHUIIHUIIE.

HWHTCTPpAINN
JaHHBIX B

I[IKC-4 Cnioco6GHOCTB
HCCIIeIoBaTh U 0000maTh
OTIBIT HH)XEHEPHO-
re0/Ie3UUECKUX U3bICKAHHH,
Ka4eCTBO
UH(POPMAMOHHBIX CUCTEM
obecrieueHust HHpoOpMarmei
rpajoCTPOUTENIBHON
JICSITeTbHOCTH

[IKC-4.3. OcymiecTBIeHHE TIONCKA,
XpaHeHHe, 00pabOTKY 1 aHAJI3a
UHGOPMALUH U3 EYATHBIX U
9JIEKTPOHHBIX HCTOYHUKOB,
UH(POPMALMOHHBIX CHCTEM
obecrieueHus rpaoCTPOUTENHHOM
JIeITeIIbHOCTH, PE/ICTABIATh €€ B
TpebyeMoM (opmare ¢
HCIIONB30BaHUEM HH(POPMALMOHHBIX,
KOMIIBIOTEPHBIX TEXHOJIOTHI

3HaTh: 38 BUABL, CTPYKTYDY,
NPUHIUIBL 1 METOIBI CHCTEMHOM
OpraHu3aly HEHPOHHBIX CETEM;

VYmers: Y8 ucrons30BaTh OCHOBHEIE
HEHpOHHBIE CeTH AT 00paboTKH

nH}popManuy;

Bnagers: B8 meTomamu ananusa u
CHHTE3a NPHU CO3JJaHUH, NCCIIEIOBAHUN

u

JKCIUIyaTaluyd HEMPOHHBIX CETEHl

4. O0beM JUCHHUIINHBI

OO0muit 00beM TUCHUILIMHEBL COCTABIAET 3 3aueTHbIe equHuIb], 108 yacos.

1 p

Jlekum | [paktudecku | JlabopaTopHEI

)4 € 3aHATHA € 3aHATHA

st paborta, yac.

M aTTecTaluu

Tabnuua 4.1
AyIUTOpHBIC 3aHATHS / KOHTAKTHAS
dopma | Kypce/ Y P dopma
pabora, yac. CamocTosTenbpHa
o0ydueHH | cemecT POMEKYTOYHO

oyHas 3/5

18 34 -

56

3a4CT

5. CTpyKTypa u coJep:KaHue TUCHUILIMHBI

5.1. CTpykTypa IUCUUIUIMHBIL.

o4yHas popma o

oyuenus (ODPO)

Tabmuua 5.1.1

CrpyKTypa JUCIUIIINHBI

AynutopHsble
3aHsTHS, Jac.

n/n | Howmep
pasjena

HanmenoBanue paznena JI. | Hp. | JIab.

Bce
ro, Koxg UJIK
yac.

CPC,
qac.

OreHOYHBIE
cpencrea

111 Beenenue

YK-1.1.
YK-1.2.
YK-1.3.
YK-1.4.
YK-2.1.
YK-2.2.

14 26

bubaunorexu Python u
TMHeHHas anreOpa

YK-2.3.
I[IKC-4.1

14 30

OHTI/IMI/I?,aHI/IS[ U MaTpUYHBIC
PasoKEHS

14 28

4 4 Cny4aitHOCTh 4 8 -

14 26

Komnnoksu
y M,
PaGora Ha
naboparop
HBIX
3aHATHIX

Kommoksu
y M,
PaGora Ha
naboparop
HBIX
3AHATHAX

Kommoxsu
y M,
PaGora Ha
mabopaTtop
HBIX
3aHATHIX

Konnoksu
y M,
Pabora Ha
mabopaTtop




HBbIX
3aHATHUAX
S 3a4er - - B i 3 Bompocst
K 3a4eTy
Uroro: | 18 | 34 - 56 | 108
5.2.1. CopepxaHue pa3aesioB TUCITUTUTHHB/ MOIYIIS (IUIaKTHYECKUE STMHUIIBI).

Paznen 1. «BBeaenue». Python — ojiH U3 ri1aBHBIX HHCTPYMEHTOB CIICIIHAIMCTA B
Hayke o qaHHbIX. [{ukibl, GyHkiun, reaepatopsl, list comprehension. ®yukuuu u ux
cBoiicTBa. [Ipenen u npousBoaHas. ['eomeTpuyeckuil CMbICI IPOU3BOIHOM.

Paznen 2. «bubnaunorexu Python u nuneiinas anre6pa». Pandas. Data Frame. NumPy,
SciPy u Matplotlib. Pemenne ontumusannonnsix 3aaad B SCiPY. CucTeMbl THHEHHBIX
ypaBHeHUil. MatpuuHbie onepauuu. Panr u onpegenuresns

Paznen 3. «OnTuMusanys 1 MaTpUYHBIE PA3JIOKEHU». YacTHBIE IPOU3BOAHBIE U
rpaaveHT. KacarenbpHas IIIOCKOCTh U JIMHEHHOe npubmkenne. ONTUMHU3AIMs HeTIaIKuX
¢bynkuuii. Metox umurtanuu otxkura. [ eHeTnueckue anroputMel U auddepeHuaibaas
spomonus. Hemnep-Mug. [TpuOnrkeHue MaTpuIiei MEHBIIIETO paHTa.

Paznen 4. «CnyyaitHocTh». CilyyaliHOCTh B TEOPHH BEPOSITHOCTEH U CTAaTHCTHUKE.
CBoiicTBa BEpOSITHOCTH. Y CIIOBHAsA BEPOSTHOCTh. OlieHKa pacrpeieeHus 10 BEIOOPKeE.
Baxxuble xapakTepucTuku pacnpezneneHuil. LlenTpanbHas npenenbHas Teopema.
JloBepuTENbHBIE HHTEPBAJIBI.

5.2.2. ConeprkaHue AUCIUILIMHBI 110 BUJaM Y4€OHBIX 3aHATHH.

JIeKIInOHHbIE 3aHATHA
Tabmuma 5.2.1

No Howmep O6mbem, gac.
I /IT paszeina 000 | 300 | 0300 Tema nekuuun
JHCIUTUIAHB
1 1 2 - - BBenenue
2 2 6 - - bubnuotexu Python u nuneliHas anredpa
3 3 6 - - OntuMu3anys ¥ MaTpU4HBIC Pa3JIOKESHUS
4 4 4 - - CiryyallHOCTB
HUroro: 18 - -
IIpakTHYecKkue 3aHATHSA
Tabmuna 5.2.2
No Howmep O6mbewm, uac.
- pasnena Tema npakTHYeCKOTO 3aHATHS
n/m S — OdO | 300 | 0300
1 1 8 - - Beenenue
2 2 10 - - Bbubnmorexu Python u nuneiinas anrebpa
3 3 8 - - OnruMu3aiys 1 MaTpU4HbIC Pa3I0KEHHS
4 4 8 - - Ciy4altHOCTb
Hroro: Uroro: | 34 - -
JlaGopaTopHbie padoThI
Jlaboparopubie pabOThl Y4€OHBIM MIJIAHOM HE MPEAYCMOTPEHBI.
CamocrosiTesibHast padoTa CTy/AeHTa
Tabnuua 5.2.3
No Homep O6mbem, gac.

/i paszzena Tema Bux CPC
muctumas | OPO | 300 | O3®0

IToaroroska k
1 1 12 - - Beenenue 71a00PaTOPHBIM
paboTam

2 2 12 - - bubmuorexu Python u [MoaroroBka k




TuHEeHHas anredpa 1a60paTOPHBIM
paboTam
IToaroroBka k
OntuMu3anus u
3 3 12 - - 71a00PaTOPHBIM
MaTpUYHBIC PA3JIOKEHUS
paboTam
IToaroroBka k
4 4 12 - - Cry4aifHOCTh 71a60paTOPHBIM
paboTam
5 1-4 8 ) ) TTonroTorka ¥ ITonroroBka k
KOJJIOKBHYMaM KOJJIOKBUYMaM
HUroro: 60 - -
5.2.3. [TpenogaBanme TUCIMILTNHBI/MOIYJIS BEACTCS ¢ IPUMECHEHUEM

CIICAYIOIINX BUAOB 00pa30BaTEIbHBIX TEXHOIOTHH:

- BU3yaJin3anus yqe6Horo Marcpuaiia B Oq)I/ICHOM IMaKeTE B 1UAJIOTOBOM PCIKUME

(JIeKIIMOHHBIE 3aHATHS);
- pabota B MasbIX rpymnmnax (JadopatopHbie paboThl);

- WHIWMBUAYaJbHBIE 3a7aHus (1abopaTopHbIe PabOTHI).

6. TemaTuka KypcoOBBIX paGoT/IIPOEKTOB

KypcoBbie paboThl/pOeK Tl yUeOHBIM IUIAHOM HE MPEAYCMOTPEHBHI.

7. KontpoJibHble padoThl
Konmponvhvie pabomvi yueOHbiM NIAHOM He NPEOYCMOMPEHb

8. OneHka pe3yJibTATOB OCBOCHHS THCIUIJIUHBI

7.1. Kputepun OlieHHBAaHHUS CTENIEHH TOJHOTHI M Ka4eCTBA OCBOCHUSI KOMITETCHIINH B
COOTBETCTBUM C IUIAHUPYEMBIMH pe3yiibTaTaMK 00yueHus npuBeseHs! B [Ipunoxenun 1.

7.2. PediTUHrOBas cHUCTeMa OIICHWBAHUS CTEIEHU TOJHOTHl M KadecTBA OCBOCHUS
KOMIIETEHIIMH O0OydarolMxcsi OYHOM, OYHO-3a04YHON (mpu Hanuyuu) GOpMbl 00ydeHHUs

npecraBicHa B Tadmuie 8.1.

Tab6muna 8.1
No Buael MeponpusaTU B paMKax TEKYILIEro KOHTPOJIS KornuuecTpo
/1 0a/mIoB
1 Texymias aTTecTalys
Pabora Ha mabopaTopHbIX paboTax 0-10
Konoksuym 0-10
HNTOTI'O 3a nepByro TEKYIIYIO aTTECTALIAIO 0-20
2 TEKyllas aTTecTalus
Pa0bora Ha 1abopaTopHBIX paboTax 0-20
Komnoxksuym 0-20
HWTOI'O 3a BTOpYIO TEKYILIYIO aTTECTALIUIO 0-40
3 Tekyias aTTecTanus
Pabora Ha mabopaTopHbIX paboTax 0-20
KomokBuym 0-20
HNTOTI'O 3a TpeThI0 TEKYLIYIO aTTECTAIIAIO 0-40
BCEI'O 0-100




9. YueOHO-MeTOoqMYecKOe M MHGOPMALMOHHOE O0ecnedeHrue AU CHMIIMHBI/ MOAYJIS

9.1 Ilepeuenb peKOMEHAYEMOM JIUTEPATYPHI IpeAcTaBiicH B [Ipunoxenun 2.
9.2. CoBpemeHnHbIe poheccuoHaNbHbIe 0a3bl JaHHBIX U UH(POPMALIMOHHBIE

crp

ABOYHBIC CUCTEMBI (nepeuuciums):
Coo6ctBennas nmoHoTekcToBas 6asa (I1b1) BUK TV http://elib.tyuiu.ru/

Hayuno-texanueckas 6udmuoreka ®I'AOY BO PI'Y Hedtu u raza (HUY) nwm.

.M. I'yoxuna u ®I'BOY BO «TUY» http://elib.qubkin.ru/

Hayuno-rexaudeckas oudmuoreka ®I'6OY BITO YI'HTY http://bibl.rusoil.net

Hayuno-texandeckas 6udimoreka ®I'bOY BIIO «YXTuHCKUH

rOCy/IapCTBeHHBIN TeXHUYECKUi yHuBepcuteT» http://lib.ugtu.net/books

baza nannpix KoHcynbpTaHnt cTyenTa « QNeKTpoHHas OMOIMOTEKa TEXHHYECKOTO

By3a» http://www.studentlibrary.ru

9.3.

DnekTponHo-0uOMoTeuHast cuctema IPRbooks http://www.iprbookshop.ru/
000 «M3narensctBo JIAHB» http://elanbook.com

000 «dnextporHoe u3gatenbctso FOPAUT» www.biblio-online.ruy
000 «PYHDBby http://elibrary.ru/

DnekTpoHHO-0nOaMoTeuHas cuctema BOOK.ru https://www.book.ru

HamuonannHas QJICKTPOHHAsA 6ubInoTexa

JIniieH3MOHHOE U CBO60I[HO pacnpocTpaHiaeMO€C NPOrpaMMHOC

O6CCHC‘ICHI/I6, B T.4. OTCYCCTBCHHOI'O IIPOU3BOACTBA.

Microsoft Windows;
Microsoft Office Professional Plus;

Python;
Anaconda;
GIMP

10. MaTepuajbHO-TeXHHYECKOe o0ecneyeHre JUCHHILINHBI/ MOLY IS

IIo

MCIICHUA I MPOBCACHUA BCEX BUIOB pa6OTLI, npeaAyCMOTPCHHBIX Y'-IC6HLIM

IJIaHOM, YKOMIIJICKTOBAHBI HCO6XO,Z[I/IMHM O60pyI[OBaHI/ICM U TCXHUYCCKUMU CPCACTBAMHA

o0yueHusl.

Tabmauua 10.1

New/n [[Tepeuenn 06opynosanus,| IlepedeHb TEXHHUECKUX CPEACTB 00YUEHHS, HEOOXOUMBIX JJIs

OCBOCHMA JUCIUITINHBI

HCO6XOI[I/IMOI‘O JJIsA OCBOCHUA JUCIHHUITIIMHBI (}_ICMOHCTpaLII/IOHHOG O60py[LOBaHI/IC)

- Kommiext MyJ'IBTPIMCZ[PIﬁHOI‘ (8} 060py,I[OBaHI/I$IZ IIPOCKTOP, OKpaH,
KOJIOHKH, HWHTCPAKTHBHAA [JOCKa, IICPCOHAIIbHBIC KOMIIBIOTCPEI.
JlokanbHas u KOpriopaTrhBHasA CCThb.



http://elib.tyuiu.ru/
http://elib.gubkin.ru/
http://bibl.rusoil.net/
http://lib.ugtu.net/books
http://www.studentlibrary.ru/
http://www.iprbookshop.ru/
http://elanbook.com/
http://elibrary.ru/
https://www.book.ru/

11. Meroauyeckue yka3anus no opranuzanuu CPC

1.1. Meroauyeckue yKa3aHus 10 HOJATOTOBKE K JJa0OPaTOPHBIM 3aHATHSIM.

JlaGopaTopHbIe 3aHATHUS CIIOCOOCTBYIOT YIITYOJIEHHOMY M3YUYEHUIO AUCLUTUTUHBI U
CJIy’)KaT OCHOBHOM (OpPMOH IOJBEACHUS MTOTOB CaMOCTOSATEIBHOM pabOThl CTYIEHTOB.
OcHoOBHas 1elb J1a0OPATOPHBIX 3aHATUN 3aKIIOYACTCs HE TOJBKO YIIIYOUTh M 3aKPENUTh
TEOpPETUYECKHE 3HAHMSA, HO M CHOPMHPOBATH MPAKTHUECKUE KOMIIETEHIIMH, HEOOXOANMBIE
OyIyIIMM CHEIUATUCTaM.

Ha naGopaTopHbIX 3aHATUSAX INPUBETCTBYETCS AKTHMBHOE YYacTHE B OOCYXICHHU
KOHKPETHBIX CHUTYallUi, CIOCOOHOCTh Ha OCHOBE INOJYYEHHBIX 3HAHWN HAaXOAMTh Hamboiee
3¢ ¢eKTUBHBIE  pElIeHHs  IOCTaBIEHHBIX MNpoOJIEeM, YMETb  HAXOAUTh  IOJIE3HBIN
JOTIOJTHUTENIBHBIN MaTepuaia 1O TeMmMaTuke 3aHiATuid. OOyyarommMmcs peKOMEHAyeTcs
CJIeAyIoNIas CXeMa MOATrOTOBKU K 3aHATHIO:

1. TIpopaboTaTh KOHCHEKT JCKIIUA;

2. M3y4uuTh peKOMEHJIOBaHHYIO JIUTEPATYPY;

3. Tlpm 3aTpynHeHusx chopMyarpoBaTh BOMPOCH K MPETOAaBATEIIO

4. Tlocne BbIMOMHEHUS J1AOOPAaTOPHON pabOTHl OPOPMHUT OTUET U MOATOTOBUTHCS K
3alIuTe.

1.2. Meroauyeckue yKa3aHus IO OpraHU3allK CaMOCTOATEIbHOM padoThI.

CamocrosiTenpHass paboTa SBISETCS OAHON M3 BaKHEHIIUX (HOpM H3ydeHHS OO0
JucuuIuIMHEL. OHa TMO3BOJIAET CHCTEMAaTU3MpOBATh U YIIIyOUTh TEOPETHYECKUE 3HAHMS,
3aKpeNnuTh YMEHMSI U HABBIKU, CIIOCOOCTBYET Pa3BUTHUIO YMEHHI MOJIb30BaTbCSl HAYYHOU U
yuyeOHO-MeToquuecKkoil  nureparypoil. [lo3HaBarenbHas  JeATENBHOCTH B IIpoLEcce
CaMOCTOSITENIbHOM paboThl TpeOdyeT OT MarucTpaHTa BBICOKOTO YPOBHS aKTHMBHOCTH U
CaMOOPraHU30BaHHOCTH.

B yueGHOM mpoliecce BBIIEISIOT /IBa BHJIa CAMOCTOSITENIbHOM paboThl: ayIUTOpHAs U
BHEAYyJAUTOPHAs.

AynutopHas camoOCTOsITeNIbHas paboTa MO JUCIUIUIMHE BBINOJHSAETCS Ha y4eOHBIX
3aHSTHSIX TI0J HEMOCPEICTBEHHBIM PYKOBOICTBOM IIPETIOAABATENs U 10 €r0 3aJaHMIo.

BueayautopHast ~ camocTosITeNnbHas paboTa CTyAE€HTOB IIPEJICTaBIsIET COOOM
JIOTMYECKOE MPOJOJDKEHHE ayAUTOPHBIX 3aHATUH. 3aTpaThl BPEMEHHU HA BBINOJHEHHE STOU
paboThl periaMeHTHPYIOTCsT paboduM y4eOHbIM TUIaHOM. Pexxum paboThl BBHIOMpAeT cam
00yyaroImuiicsl B 3aBUCUMOCTH OT CBOMX CIIOCOOHOCTEHM U KOHKPETHBIX YCIOBUH.

CamocTrosTenbHass padoTa MOXKET OCYIIECTBISATHCS MHIMBUIYaIbHO WM TPYIIaMu
MarucTpaHTOB B 3aBUCHUMOCTH OT L€JIM, 00beéMa, KOHKPETHOW TEMAaTUKU CaMOCTOSITEIbHON
paboThl, YPOBHSI CJIO)KHOCTH, YPOBHSI YMEHUIN 00yUYaIOLIUXCS.

CamocrosTenbHas paloTa BKIOYaeT B ceOst paboTy ¢ KOHCIEKTOM JIEKLIUH, H3yYeHue
U KOHCHEKTHPOBAaHHUE  PEKOMEHIyeMoun JUTEPaTyphl, HOJATOTOBKA MYJIbTUMEANA
COOOLIEeHNI/IOKIIa/10B, OATOTOBKA pedepara, TECTUPOBAHKE, PELICHUE 331a4 U YIPaKHEHUH
no oO0pasily, peleHNeBapUuaTUBHBIX 3a/1a4, BHIIOJHEHUE YepTEexell, CXeM, pacueToB
(rpadmyeckux paboT), pelieHne CUTYallMOHHBIX (MpoQecCHoHaIbHbBIX) 3a1a4, MOATOTOBKA K
JEIOBBIM WIpaM, MPOEKTHUPOBAaHHE W MOJEIUPOBAHUE Pa3HBIX BUAOB U KOMIIOHEHTOB
npodecCHOHATIBLHOMN 1eSTeTbHOCTH, HAyYHO-HCCIIEI0BATENbCKYIO paboTy U JIp.

KoHTposib pe3ynbTaToB BHEAYJUTOPHOW CaMOCTOSITENIBHONM pabOThl MarucTpaHTOB
MOYET OCYUIECTBIAThCA B Ipejaeiax BPEMEHH, OTBEIACHHOTO Ha o00s3aTelbHble ydeOHbIE
3aHATHSA TO AMCLUUIIMHE U BHEAYAUTOPHYIO CaMOCTOSITENIbHYIO pabOTy MarucTpaHTOB IO
JUCLUTUIMHE, MOKET MPOXOUTh B TUCbMEHHOMN, YCTHOM MM CMEIaHHOH Gopme.



[Tpunoxenue 1

HJ'[aHI/IpyeMbIe pe3yJbTaThbl Oﬁy‘lelﬂ/lﬂ AJIsA q)OpMI/IPOBaHI/Iﬂ KOMIICTEHIUMHA U KPUTEPUHU UX OLICHUBAHUSA

Hucnummnaa: Maremarrka u Python s ananmsa qaHHBIX
Kon, cnermmanprocTs: 21.05.01 [IpuknagHas reoge3us
Cnenuanuzanusi: THXKEHEpHO-T€0I€3UNUECKUE U3BICKAHUS

KOZ[ KOMIICTCHIUHU

Kon, naumenoBanune /1K

Kon u HauMeHoBaHue
pe3ynbTaTa 00y4eHUs Mo
JUCIIMITIIHE

Kpurepuu orieHuBaHus pe3yabTaToB 00ydeHHS

1-2

3

4

5

VK-1. Cnocoben
OCYILECTBIIATH
KPUTHUYECKUH aHann3
MpOOIEMHBIX
CUTYalMil Ha OCHOBE
CHCTEMHOTO TTOIX0/a,
BBIpabaTHIBATH
CTpaTeruto JercTBuit

VK-1.1. Ananusupyer
MPOOJIEMHYIO CUTYAIHIO
(3amady) u BBIOCISET e¢
0a30BbIC COCTABIIIOLINE.
PaccmatpuBaer
pa3IuYHbBIC BAPHAHTHI
peuieHus IpooIeMHON
cUTyanuy (3a1adn),
paspabatbiBacT
AITOPUTMBI UX
peanu3anuu.

3Hath: 31 CHHTaKCHUC U
YIPaBISIOMNE KOHCTPYKIIHN

He 3naet cunTakcuc u
yIpaBisIomue

3HaeT Ha HU3KOM
YPOBHE CHUHTAKCHUC U

3HaeT Ha Cp€aHEM
YPOBHE CUHTAaKCHUC U

3HaeT B COBCPUICHCTBE
CHUHTAKCHC U

si3p1ka Python KOHCTPYKIIMH S3bIKa YTIPABIISIOIIHE YTIPABIISIOIINE YTIPaBIISIOIINE
Python KOHCTPYKIIMH S3bIKa KOHCTPYKIIMH S3bIKa KOHCTPYKIIMH S3bIKa
Python Python Python
Ymers: V1 He ymeer YMeeT Ha HU3KOM YMeeT Ha cpegHEM Ymeer B
pa3zpabarsIBaTh pa3zpabarsIBaTh YpOBHE YpOBHE pa3pabaTbIBaTh COBEpILICHCTBE
TIPUKIIaTHBIE TIPUKIIaTHBIE pa3pabaTbIBaTh MIPUKJIaTHBIE BBIOHPATH
IIPOrpaMMBI Ha SI3bIKE IIPOrpaMMBI Ha sI3bIKE TIPUKIIaTHBIE MIPOTpaMMBI Ha sI3bIKEe pa3pabarbIBaTh
MIPOrpPaMMHPOBAHHS MIPOrpaMMHPOBAHHS MIPOTPaMMBI Ha S3bIKE MIPOrPaMMHPOBAHHS MIPUKIIaTHBIE
Python Python MPOrpaMMHPOBAHHSI Python [POrPaMMBI Ha SI3bIKE
Python POrpaMMHPOBaHHS
Python
Bnagers: Bl HaBbikamu He Bnaneer HaBbikamMu Bnageer Ha HU3KOM Bnageer Ha cpennem Bnaneer B
pa3pabOTKH NPUIOKEHHH C pa3paboTku YPOBHE HaBBIKAMHU YPOBHE HaBBIKaMU COBEpILICHCTBE
BHELTHUMU TIPWIIOKEHHH C pa3paboTKH pa3paboTKH HaBBIKaMH
HUCTOYHUKAMH JJAHHBIX BHELTHUMU NPUIIOXKEHHH ¢ MIPUIIOKEHHH ¢ pa3paboTKH
(TexcToBBIMH (aiimamu, XmMl- | MCTOYHMKAMH JaHHBIX BHEIITHUMU BHEITHUMU TIPUIIOKEHHH ¢
Gaiinamn (TexcToBBIMH (aliTamu, HNCTOYHHKAMH JAHHBIX HCTOYHUKAMH JAHHBIX BHEITHUMU

xml- daitnamu

(TekcTOBBIMU (paitmamu,
xml- daitnamu

(TekcTOBBIMU (aiimamu,
xml-daiinamu

HCTOYHHUKAMH JTaHHBIX
(TekcTOBBIMH (aiimamu,
xml- paitnamu

YK-1.2. Onpenenser u
OLICHHBAET MPAKTUYECKHE
TIOCIIE/ICTBHUS BO3MOXKHBIX
pelieHunit 3aaa4n.

3HaTh: 32 OCHOBHBIC
CTaHJapTHBIC MOAYJIH U
6ubmmorexu B Python

He 3HaeT ocHOBHBIC
CTaHJapTHBIC MOAYJIH U
6ubmmorexu B Python

3HaeT Ha HU3KOM
YPOBHE OCHOBHBIC
CTaHIapPTHBIC MOIYJIH 1
6ubmmorexu B Python

3HaeT Ha cpeHeM
YPOBHE OCHOBHBIE
CTAQHJAPTHBIC MOYJIH
6ubmmorexu B Python

3HaeT B

COBEpPLICHCTBE
OCHOBHBIE
CTaHIapTHBIE MOy H
6ubanorexu B Python

VYmets: V2
HCIIOJIB30BaTh Kak
CTaH/apTHBIE, TaK U
JIOTIOJTHUTEIBLHBIE
MOJYJIH, PaclIMpeHUs]
M [TAKETHI

He ymeer
UCTIONIb30BAaTh KaK
CTaHJAPTHBIE, TaK U
JIOTIOJTHUTEIIbHbIE
MOJYJIH, PaclIMpeHUs]
1 TIAKETHI

‘VMeeT Ha HU3KOM
YPOBHE HCIIOJIb30BaTh
KaK CTaHJapTHBIE, TaK
1 JIOITOJTHUTEIbHEIE
MOJYJH, PacUIMPEHUs
M [TAKETHI

VYMeer Ha cpenHeM
YPOBHE UCIOJIb30BaTh
KaK CTaHJapTHBIC, TaK
7

JIOTIOJTHUTENIbHBIE
MOJYJIH, PaCIIUPEHUS U
MaKeTHI

VYmeer B

COBEPILICHCTBE

BBIOMpPATh

UCTIONIb30BAaTh KaK
CTaHJapTHBIE, TaK U
JIOTIOJTHUTENIBHBIC MOYIIH,
PACIINPEHNUS] U TTAKETHI




KOZ[ KOMIICTCHIUHU

Kon, naumenoBanue /1K

Kon u HauMeHoBaHue
pe3ynbTaTa 00y4YeHUs Mo

Kpurepuu orieHuBaHus pe3yabTaToB 00ydeHHs

JTUCIHMILIIMHE 1-2 3 4 5
Binanets: B2 He Bnageer Bianeer Ha HU3KOM Bnazneer Ha cpennem Bianeer B
TEXHOJIOTHUSMH IIOUCKA TEXHOJIOTHUSMH IIOUCKA YPOBHE TEXHOJIOTUSIMU YPOBHE TEXHOJIOTHSIMU COBEpUICHCTBE

JAaHHBIX U OLICHKH HUX
KaduecCTBa

JaHHBIX U OLICHKH UX
KadueCTBa

IIOMCKa TaHHbIX U
OIICHKH X Ka4CCTBa

IIOMCKa JaHHBIX U
OIICHKH UX Ka4ycCTBa

TEXHOJIOTUAMHA ITOHUCKa
JaHHBIX U OLICHKH UX
KadycCTBa

VK-1.3.
OcymecTBisieT
CHCTEMaTU3ALHUIO
nHdopmarmn
Pa3IMYHBIX THIIOB JUIS
aHaJ3a MmpoOJIeMHBIX
cUTyanuil.
BripabaTeiBaet
CTpaTeruio neicTBUi
JUISL TIOCTPOCHUS
AITOPUTMOB PEIICHHS
MIOCTaBJICHHBIX 3a1a4.

3Hatb: 33

0COOCHHOCTH

pa3paboTKu

MPUKIIATHBIX

nporpamm Ha si3bike Python

He 3naet
0COOEHHOCTH
pa3paboTku
MIPUKJIATHBIX
MPOrpaMM Ha SI3BIKE

Python

3HaeT Ha HU3KOM
YPOBHE OCOOCHHOCTH
pa3paboTku
MIPUKJIATHBIX
MPOTpaMM Ha sI3bIKe

Python

3HaeT Ha cpefHeM
YPOBHE OCOOEHHOCTH
pa3paboTKi
HPHKIIAIHBIX TIPOrpaMm
Ha s3bike Python

3HaeT B

COBEPILCHCTBE
0COOCHHOCTH

pa3paboTKi

MPUKJIATHBIX TPOTPAMM Ha
SI3BIKE

Python
Ymets: Y3 co3naBath He ymeer coznaBath ‘VYMeeT Ha HU3KOM VYMeer Ha cpeiHEM VYmeer B
COOCTBEHHbIE MOYJIH COOCTBEHHbIE MOYJIH YPOBHE CO3/1aBaTh YPOBHE CO3/1aBaTh COBEPILEHCTBE

U UMIIOPTUPOBATH UX

U UMIIOPTUPOBATH UX

COOCTBEHHBIE MOJTYIIN
U UMIIOPTHPOBATH UX

COOCTBEHHBIE MOJYIIU U
HUMIOPTUPOBATh UX

BBIOMpATh CO3/1aBaTh
COOCTBEHHBIE MOJYJIN
W UMIOPTHPOBATh UX

Brnaners: B3
MPAKTUYIECKUMH
HaBBIKAMH
HCIIOJIb30BaHUS
Habopa OMbIMoTEK
si3pika Python st
MIPUKJIAHBIX 337184 B
obnacTu aHaIHM3a
JAHHBIX

He Bnaneer
MPAKTUIECKUMH
HaBBIKAMH
HCIIOJIb30BaHUS
Habopa OubIMoTEK
si3pika Python st
MIPUKJIAHBIX 337184 B
oOnacTu aHaIHM3a
JAHHBIX

Bnageer Ha HU3KOM
ypOBHE
MPAKTUIECKUMH
HaBBIKAMH
HCIIOJIb30BaHUS
Habopa OMOIHOTEK
s3p1ka Python st
MPUKIIATHBIX 33139 B
o0acTy aHanmza
JIAHHBIX

Bnaneer Ha cpeqnem
YPOBHE IIPAKTHIECKUMH
HaBBIKAMH
WCIOJIb30BaHUS Habopa
OHOJIHOTEK SI3bIKA
Python mst
MPUKJIATHBIX 3a/1a4 B
o0J1acTy aHanIM3a
JIAHHBIX

Bnaneer B

COBEpILICHCTBE
MPAKTUYECKAMHU
HaBbIKAMH
HCIIOJIb30BaAHHSI

Habopa GHOIHOTEK
si3pika Python st
MPUKIIAHBIX 337139 B
oOnacTv aHaIM3a JaHHBIX

YK-1.4. Bnaneer
HABBIKAMH
MPOrpaMMHUpPOBAHHSI
pa3paboTaHHBIX
AIITOPUTMOB U
KPUTHYECKOTO aHaJIn3a
MOJTYYEHHBIX PE3YIHTATOB.

3HaTh: 34 TPUHLIUIIBI
pa3paboTKu
COOCTBEHHBIX
MOJyJiel 1 OMOITHOTEK

He 3naeT npuHIMIIBI
pa3paboTK
COOCTBEHHBIX
MOJyJiel 1 OMOITHOTEK

3HaeT Ha HU3KOM
YPOBHE TIPHHIIATIBI
pa3paboTKu
COOCTBEHHBIX
MOJyJieit u OMOIHOTEeK

3HaeT Ha cpeJHEeM
YPOBHE TPUHIHITBI
pa3paboTku
COOCTBEHHBIX MOZyJIeH
n 6ubIMoTEK

3HaeT B
COBEpILICHCTBE
MIPUHIAITBI
pa3paboTku
COOCTBEHHBIX
MoJyned 1 OuOINOTEK

VYwmers: Y4 co3gaBath
COOCTBEHHBIE
TIPUJIOKEHHS U
OuOIMOTEKN

He ymeer coznaBath
COOCTBEHHBIE
TIPUJIOKEHHS U
OHOIHOTEKH

‘VMeeT Ha HU3KOM
YPOBHE CO3/1aBaTh
CcOOCTBEHHBIE
l'lpI/IJ'IO)KeHI/IH u
OUOIHOTEKH

‘YMeet Ha cpeiHEM
YpOBHE CO31aBaTh
COOCTBEHHBIC
npvmonceﬂvm u
OubIIMoTEKH

VYmeer B
COBEPILECHCTBE
BBIOMPATH CO3/1aBaTh
COOCTBEHHBIC
TPHITOKCHUS U
OubIIMOTEKH




KOZ[ KOMIICTCHIUHU

Kon, naumenoBanue /1K

Kon u HauMeHoBaHue
pe3ynbTaTa 00y4YeHUs Mo

Kpurepuu orieHuBaHus pe3yabTaToB 00ydeHHs

JTUCIHMILIIMHE 1-2 3 4 5
Bnaners: B4 He Bnageer Bianeer Ha HU3KOM Bnazneer Ha cpennem Bianeer B
NIPUMEHEHUEM NIPUMEHEHUEM YpOBHE IIPUMEHEHUEM YPOBHE NPUMEHEHUEM COBEpUICHCTBE
TOJIy4YE€HHBIX 3HAHUS B TOJIy4YE€HHBIX 3HaHUS B TOJy4YEHHBIX 3HaHUA B MOTYYEHHBIX 3HAHUS B MIPpUMEHEHUEM

CBOCH JanbHEHIIeH

CBOCH JanbHEHIIeH

CBOCH malbHEHIIeH

CBOCH manpHenen

IIOJIY4YCHHBIX 3HAHUA B

npogeccuoHaIbHOM npo¢eccuoHaTBHOM npodeccuoHaTBHOM npodecCHOHATBHOM CBOEH ManpHenIIei
JESATENBHOCTH C JESATENBHOCTH C JEATENBHOCTH C JEATEIBLHOCTH C npoecCHOHABHO
HCTIONIb30BaHUEM HCTIONIb30BaHUEM HCTIONIb30BaHUEM HCTIOIb30BaHHEM JIeITeITBHOCTH C
CpelcTB CpesCcTB CpeIncTB CpencTB HCTIOTIb30BaHHEM
POrpaMMHPOBaHUS POrpaMMHpPOBaHHS MIPOrpaMMHPOBAHHS MIPOrpaMMHPOBAHNS HA | CPEICTB
Ha Python u Ha Python u Ha Python u Python u MIPOrpaMMHPOBAHHS
CIeNUaIN3HPOBAHHBIX CIeNUaIN3HPOBAHHBIX CIIeMANTN3UPOBAHHBIX CIICHUATN3UPOBAHHBIX Ha Python u
OMOIMOTEK aHaIM3a OMOIMOTEK aHaIKM3a OMOIMOTEK aHaTIM3a OMOIMOTEK aHATU3a CIIEIMATU3UPOBAHHBIX
JaHHBIX JaHHBIX JaHHBIX JTAHHBIX O6uONHOTEK aHANM3a
JTAHHBIX
VK-2. Cnocoben VK-2.1. 3Hath: 35 He 3naer 3HaeT Ha HU3KOM 3HaeT Ha cpeJHeM 3HaeT B
YIIPaBISATh dopMyUpyer B CIICIUAIN3UPOBAHHbIC CIICLUATN3UPOBAHHbIE | YPOBHE YPOBHE COBEPLICHCTBE
HPOEKTOM Ha BCex PAMKAX MOCTABIEHHOR OubIMOTEeKN LIS OubIMOTeKN LIS CIICIMAIII3UPOBAHHbIE CIEIMATN3POBAHHbIC CIEIMAITU3NPOBAHHbIC
aHaJIM3a JaHHBIX aHaJIM3a JAaHHBIX OMOIMOTEKH 11 ONOIIMOTEKH IUIA OUOIIMOTEKH IJIsL
oTanax ero Le HpOoeKTa aHaJIN3a JaHHBIX aHanm3a JaHHbBIX aHanm3a JaHHbBIX
KUSHCHHOTO COBOKYIHOCTD Ymers: V5 He ymeer YMeeT Ha HU3KOM YMeeT Ha cpeHEM Ymeer B
HHUKIIa B3aUMOCBA3aHHBIX pa3pabaThIBaTh pa3pabaThIBaTh YPOBHE YPOBHE pa3pabaTbIBaTh | COBEPILICHCTBE
3ajad, MIPHIOKECHHS 1 TIPYIIOKEHHS U pa3pabaThIBaTh TIPWIIOKEHHS U BBIOMPATH
00€eCIIeYNBAOIINX €€ COOCTBEHHBIX COOCTBEHHBIX TIPUIIOKEHHS U COOCTBEHHBIX pa3pabaThIBaTh
JIOCTHIKEHME. OuOIMOTEK Ha SA3BIKE OuOIMOTEK Ha A3BIKE COOCTBEHHBIX 6ubIMOTEK Ha A3BIKE NPHUIIOKEHUS U
Onpesensier Python Python OMOIMOTEK Ha sI3bIKE Python COOCTBEHHBIX
Python O6ubIMOTEK Ha S3BIKE
0XXHMJIaeMbIe Python
Pe3yIBTATBI PCIICHIS Bnagers: BS He Bnaneer Bnageer Ha HU3KOM Brnazneer Ha cpennem Bnaneer B
BBIACJICHHBIX 337181, BBICOKOYPOBHEBBIMH BBICOKOYPOBHEBBIMH YpOBHE ypOBHE COBEpILICHCTBE
SI3BIKAMH SI3BIKAMH BBICOKOYPOBHEBBIMU BBICOKOYPOBHEBBIMH BBICOKOYPOBHEBBIMH
MIPOrpaMMHUPOBAHHS MIPOrpaMMHUPOBAHHS SI3BIKAMH SI3BIKaMH SI3BIKaMH
Python, Python, HpOrPaMMHPOBAHHS MPOrpaMMHPOBAHUS MPOrpaMMHPOBAHUS
COOTBETCTBYOIINMU COOTBETCTBYIOIINMU Python, Python, Python,
OnbnmoTexaMu OnbnmoTexamMu COOTBETCTBYIOMINMHA COOTBETCTBYIOMNMU COOTBETCTBYIOMNMU
(NumPy Pandas, (NumPy Pandas, O6ubImoTeKaMu 6ubmmorexamu (NUMPY | GubnroTexamu
SciPy) u SciPy) u (NumPy Pandas, Pandas, SciPy) u (NumPy Pandas,
CHEeNUATN3UPOBAHHBIM CHEeNUATN3UPOBAHHBIM SciPy) u CHeNHATN3UPOBAHHBIM SciPy) u
1o 1o CHEeNMATM3UPOBAHHBIM I1o CHEUATU3NPOBAHHBIM

110

I10




KOZ[ KOMIICTCHIUHU

Kon, naumenoBanue /1K

Kon u HauMeHoBaHue
pe3ynbTaTa 00y4YeHUs Mo

Kpurepuu orieHuBaHus pe3yabTaToB 00ydeHHs

OUCLUILUIAHE 1-2 3 4 5

VK-2.2. IInoexkTtupver 3HaTh: 36 METOIBI He 3naeT MmeTons! 3HaeT HAa HU3KOM 3HaeT Ha cpeaHEM 3Haer B
pelreHne KOHKDETHOM HHTEIUICKTVAIBHOTO HHTEJUICKTYaAJILHOTO VDOBHE METOIBI VDOBHE METOIBI COBEDIIIEHCTBE
3a/1a4d MPOeKTa, aHaJn3a JaHHBIX, aHaJIn3a JaHHBIX, HHTEIICKTYAIBHOTO HHTEIUICKTYAJILHOTO METOIBI
BBIOHDAS HMETh MIPEACTaBICHUE HMETh MPEICTABICHUE aHaJIn3a JaHHbBIX. aHaJln3a JaHHbIX, HHTEJUIEKTYAJIBLHOIO
ONTUMAJIBHBIN CII0CO0 0 THUIIax 3ajad. 0 THUIIaX 3ajad. HUMETH MPENCTABICHUE HMETh aHaJnM3a JTaHHBIX.

€€ DEIIEHUS, UCXOs HMMEIOIIMX OTHOILIEHHE HMEIOIIMX OTHOIIEHHE 0 THUIIax 3ajad. MIpEJCTaBICHUE O HMETH MDPEIICTaBICHUE
M3 ICHCTBVIOLINX K aHaJIM3V aHHBIX K aHaJI3V TaHHBIX HMMEIOIIMX OTHOILIEHHE THIIAX 0 THUIIaX 3ajad.

IIPaBOBBIX HODM U
HMEIOIIHNXCS DECYPCOB
Y OTPaHUYCHHUH

1100 TTOTEHIMAI IS
pELICHUS ¢ TTOMOIIBIO
YKa3aHHBIX METOJIOB.

00 TTOTEHIMAI IS
pELICHUS ¢ TTOMOIIBIO
YKa3aHHBIX METOJIOB.

K aHaJIM3V JTaHHBIX
OO0 MOTEHIUAT IS
PEIIEHHUS C IIOMOIIBIO
YKa3aHHBIX METOJIOB.

3a7a4, HMEIOIIUX
OTHOIIIEHHE K
aHaIn3y

JIaHHBIX JTHOO
TTOTEHITHAN JIJIS
DEIIEHHS C TOMOIIBIO
YKa3aHHBIX METOIOB.

HMMEOIINX OTHOILIEHHE
K aHAJIM3V TaHHBIX
00 TMOTEHIINAT IS
PELIEHNS C TIOMOIIBIO
yKa3aHHBIX METOJIOB.

Ymets: Y6
MIPUMEHSTH METOIbI
HHTEIUICKTYaIbHOTO
aHaM3a JaHHBIX IS
3a/1a4 B CBOEH
po¢ecCHOHATBEHOM
0071aCcTH, IPOBOIUTH
JICKOMITO3HUIIHIO
CIIOXHBIX 3a/1a4 Ha
OoJtee mpocThie U
TTO/ITAFOTIIAECS
PpeLIeHuIO
U3yYEHHBIMU
METOAaMH,
COIOCTaBIISITh HAOOPHI
JIAHHBIX,
OCYIIECTBIIATH
Ppa3MYHbIE TUITBI
aHaAIIM3a U POTHO3a C
MTOMOIIIBIO METOI0B
HMHTEJUICKTYaIIbHOTO
aHanu3a JaHHBIX

He ymeer npumensTsb
METO/IbI
HHTEIUICKTYaIbHOTO
aHaIM3a JaHHBIX IS
3ajau B CBOeH
podecCHOHATHHOM
007aCcTH, IPOBOIUTH
JEKOMIIO3UIIUIO
CIIOXHBIX 3a/1a4 Ha
Oouee MpocThie U
TTO/ITAFOTIIHAECS
PpelIeHuIo
H3y4YEeHHBIMU
METOJIaMH,
COIOCTaBIISITh HAOOPHI
JIaHHBIX,
OCYIIECTBIIATH
Ppa3YHbIE TUITBI
aHaAIIM3a U POTHO3a C
MTOMOIIIBIO METOI0B
HHTEJUICKTYaJIbHOTO
aHaJIM3a JAHHBIX

YMeer Ha HU3KOM
YPOBHE PUMEHSThH
METO/IbI
HHTEIUICKTYaIbHOTO
aHaJM3a JaHHBIX JIJIS
3a/1a4 B CBOEH
po¢ecCHOHATHEHOMN
00J1aCTH, MPOBOTUTH
JIEKOMITO3HUIIUIO
CITOXHBIX 3a/1a4 Ha
Oosee MpocThie U
TTO/ITAFOTIIHAECS
PELICHUIO
M3yYCHHBIMHU
METOJIaMH,
COIOCTaBIISITH HAOOPHI
JIAHHBIX,
OCYIIIECTBISITh
Ppa3YHbIE TUIIBI
aHaIIN3a U POTHO3a C
MOMOIIHEO METO/IOB
HHTEIICKTYaIbHOTO
aHaJIM3a JAHHBIX

YwMeer Ha cpetHEM
YPOBHE IIPHMEHSTh
METO/IbI
HHTEIUICKTYalTbHOTO
aHam3a JaHHBIX JJIS
3a/1a4 B CBOEH
MpodecCUOHATTBHOM
001acTH, TIPOBOIUTH
JIEKOMITO3HULIHIO
CIIOXHBIX 3a/1a4 Ha
0oJee MPOCTHIE U
MOTAIOIIHECS
PEIICHUIO U3YYCHHBIMU
METOIaMH,
COMNOCTABIISITH HAOOPHI
JTAaHHBIX, OCYIIECTRIIATH
Ppa3IMYHbIE THITBI
aHanM3a M MporHo3a ¢
MOMOIIBIO METOIOB
HHTEIUICKTYaIbHOTO
aHamM3a JaHHBIX

VYmeer B
COBEPILECHCTBE
BEIOMpATh IPUMEHATH
METOBI
HHTEIUICKTYaIbHOTO
aHanm3a JaHHbIX JUIST
3aJa4 B CBOEH
MpodecCUOHATTBHOM
00J1aCTH, IPOBOUTH
JIEKOMIIO3HITHIO
CIIO’KHBIX 33/1a4 Ha
0oJee MPOCTHIE U
MOTAI0IINECS
peLIeHHIO
H3yYCHHBIMHU
METOJIAMH,
COTIOCTABIISITH HAOOPHI
JTaHHBIX,
OCYIIECTBIAThH
pa3IU9HBIC THITBI
aHanm3a 1 IporHosa ¢
HOMOII[bIO METOOB
MHTEJUICKTYalbHOTO
aHaJIM3a JaHHBIX




KOZ[ KOMIICTCHIUHU

Kon, naumenoBanue /1K

Kon u HauMeHoBaHue
pe3ynbTaTa 00y4YeHUs Mo

Kpurepuu orieHuBaHus pe3yabTaToB 00ydeHHs

JTUCIHMILIIMHE 1-2 3 4 5
Binaners: B6 He Bnageer Bianeer Ha HU3KOM Bnazneer Ha cpennem Bianeer B
TEXHOJIOTHSIMH TCXHOJIOTHSIMH YPOBHE TEXHOJIOTUSIMU YPOBHE TEXHOJIOTHSIMU COBEpUICHCTBE
MPOEKTUPOBAHUS U MPOEKTUPOBAHUS U MPOEKTUPOBAHUS U MPOEKTUPOBAHUS U TEXHOJIOT UMM

pa3zpaboTku 0a3 u
XPaHUIHILL JaHHBIX U

pa3zpaboTku 0a3 u
XPaHUIHILL JaHHBIX U

pa3paboTku 6a3 u
XPaHUIHILL JaHHBIX U

pa3paboTku 6a3 u
XPaHUIHIIL JaHHBIX U

MPOCKTHPOBAHHS U
pa3zpaboTku 6a3 u

VK-2.3. Pemaer
KOHKpETHBIE 3aj1a4
MIPOEKTA 3asBICHHOTO
KavecTBa M 3a
YCTaHOBJICHHOE BpEeMsI

HCIIOJIb30BAHUS HCIIOJIb30BAHUS HCIIOJI30BAHUS HCIOJIb30BAHUS XPaHWINLL IAHHBIX U

oOydaronx HabopoB oOydaronx HabopoB o0yJaronux HabopoB o0ydaronux HabopoB HCIIO0JIb30BAHUS

JaHHBIX JTAHHBIX JTAHHBIX JTaHHBIX o0ydaronux HabopoB
JIAHHBIX

3Harb: 37 He 3HaeT 3HaTh ciocoObl | 3HACT HA HU3KOM 3HaeT Ha cpeiHEM 3Haer B

3HaTh COCOOBI cOOpa u
aHAIIN3a UCXO/IHBIX TaHHBIX
JUTSL TOCTaHOBKH 337124,
PEIIaeMBbIX ¢ TIOMOIIIBIO
METO/IOB HHTEIUICKTYaIbHOTO
aHaJM3a JaHHbIX.

cOopa u aHaIU3a
HCXOAHBIX JAHHBIX JUTS
MOCTaHOBKH 33714,
PEIIaeMBbIX ¢ TIOMOIIIBIO
METOJIOB
HMHTEJUICKTYaIIbHOTO
aHaJM3a JaHHbIX.

YPOBHE 3HATh CIIOCOOBI
cOopa 1 aHanmm3a
HCXOMHBIX JAHHBIX JUTS
TIOCTaHOBKH 33714,
pelaeMbIX ¢ MOMOIIBIO
METOJIOB
HWHTEJUICKTYaIIbHOTO
aHaIN3a JaHHBIX.

YPOBHE 3HATh CIIOCOOBI
cbopa 1 aHaM3a
HCXOMHBIX JAHHBIX IS
MIOCTAHOBKH 3a/1ad,
PEIIaeMBbIX C TIOMOIIIBIO
METOJIOB
MHTEJUICKTYaJIbHOTO
aHann3a JaHHbIX.

COBEPILICHCTBE 3HATH
crocoObI cOopa 1 aHaIM3a
HCXOMHBIX JaHHBIX IS
MIOCTAHOBKH 3a/1ad,
peIIaeMbIX ¢ TIOMOIIIBIO
METOJIOB
MHTEJUICKTYaJIbHOTO
aHanM3a JaHHbIX.

VYwMmerts: Y7 Ilonumars kak
H3y4IEHHbIE B KypCce METO/BI
peanu3oBaHbI B
ucnonszyemoM I10.

He ymeer [lornmats kak
H3ydeHHbIE B Kypce
METO/IBI PEATN30BaHbI B
ucnonszyemoM I10.

‘VYMeeT Ha HU3KOM
ypoBae [TonnMats kak
H3y4YeHHBIE B Kypce
METOJbI PeaTU30BaHbl B
ucnosbszyemoM I10.

YwMeer Ha cpetHEM
yposHe [loHnMaTth kak
H3y4YeHHBIC B Kypce
METO/Ibl PEaln30BaHbl B
ucnosuszyemom I10.

YMeer B COBEpIICHCTBE
BeIOMpaTh [loHNMATh Kak
n3y4eHHBIE B Kypce
METO/IbI PEATH30BaHbI B
ucnosuszyemom I10.

Bnagets: B7 cnocobamu
HHTETPAIMH PA3HOPOIHBIX
HaOOPOB JAHHBIX B €JMHOM
XpaHUITHIIIE.

He Bnageer cocodamu
HHTErpaLyu
Pa3HOPOAHBIX HAOOPOB
JIaHHBIX B €JIMHOM
XpaHUITHILIE.

Bnaneer Ha HU3KOM
YpPOBHE criocobamu
HHTETrpaIuu
Ppa3HOPOAHBEIX HaOOPOB
JaHHBIX B SJIMHOM
XpaHUITHIIE.

Bnaneer Ha cpenHem
YpOBHE CTIOCOOaMH
HHTErpaluu
Ppa3HOPOAHBIX HAOOPOB
JTAHHBIX B JMHOM
XpaHUIHILIE.

Bnaneer B
COBEpILICHCTBE
criocobamu
HHTETPAINU
Pa3HOPOAHBIX
HAOOPOB JTaHHBIX B
SIMHOM XPaHIIHIIE.

TIKC-4
CriocoOHOCTB
HCCIIEIOBATE U
000011aTk OITBIT
HH)KEHEPHO-
reoIE3NYECKHUX
HU3BICKaHUH,
Ka4eCTBO
MHPOPMALTMOHHBIX
CHCTEM
obecrneueHus

[IKC-4.3.
OcyiecTBieHue
MTOWCKa, XpaHEHHE,
00paboTKH U aHATH32a
nHPOPMALINH U3
[EYaTHBIX U
AIEKTPOHHBIX
HACTOYHUKOB,
“H(HOPMAITMOHHBIX
CHCTEM O0eCTIeYeHNUS
IpajoCTPOUTENLHON

3Hath: 35 BUIBL, CTPYKTYPY,
TIPUHIIUITBL ¥ METOMABI
CHUCTEMHOI OpraHu3aiu
HEHUPOHHBIX CeTeH;

He 3naeT Buapl,
CTPYKTYpY,

TIPUHIUITEL ¥ METOMBI
CHUCTEMHOI OpraHu3aiu
HEHUPOHHBIX ceTel

3HaeT Ha HU3KOM
YpOBHE BH/IbI,
CTPYKTYpY,
TIPUHIIAITEL ¥ METOBI
CHCTEMHOM
OpraHM3anul
HENPOHHBIX CETEH

3HaeT Ha cpeHeM
YPOBHE BH/IbI,
CTPYKTYDPY,
MIPUHIUITEL © METOBI
CUCTEMHOM
OpTaHM3aINH
HEeHPOHHBIX ceTel

3HaeT B COBEPLICHCTBE
BUJIBI, CTPYKTYDY,
MIPUHIUITEL © METOBI
CHUCTEMHOI opraHu3au
HEHUPOHHBIX CeTel

VYmMeTs: Y5 ucnonb3oBaTh
OCHOBHBIC

HEHPOHHBIE CETH IS
00paboTKH
HHPOPMAITHIH;

He ymeer ucnomnb3oBartb
OCHOBHBIC

HEHPOHHBIE CETH IS
00paboTKH
“HPOPMAIHH

‘YMeeT Ha HU3KOM
YPOBHE HCIOJB30BaTh
OCHOBHEIE
HEWPOHHBIE CETH IS
00paboTKH
HHPOPMAIIH

YMeeT Ha cpeHeM
YPOBHE HCIIOJIb30BaTh
OCHOBHbIE
HEHPOHHBIEC CETH IS
00paboTKH
“HpOpMaIHH

YMeeT B COBEPIIEHCTBE
BBIOMPATH HCIIOIb30BATh
OCHOBHEBIE

HEWPOHHBIE CETH IS
00paboTKH
“HpOpMaIHH
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uHpOopManmei
TrpaloCTPOUTEIBHOM
JESATEIBHOCTH

Kon, naumenoBanue /1K

JeATETbHOCTH,
MIPEACTABIATH €€ B
TpebyeMom hopmaTe ¢
HCTIONIb30BaHUEM
WHPOPMALNOHHBIX,
KOMITBIOTEPHBIX
TEXHOJIOTUH

Kon u HauMeHoBaHue
pe3ynbTaTa 00y4YeHUs Mo
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Bnaners: B5 meTomamu
aHali3a u

CHHTE3a NP CO3/1aHHH,
HCCICAOBAaHNH U
9KCIUTyaTallui HEHPOHHBIX
ceTeit

He Bnaneer meronamu
aHanu3a u

CHHTE3a IIPH CO3/1aHUH,
HCCIE0BAaHUHU U
9KCIUTyaTalluH
HEHPOHHBIX CETEN

Brnaneer Ha HU3KOM
YPOBHE METOJaMU
aHaNM3a u

CHHTE3a IIPU CO3/aHUH,
HCCIEA0BAHUHU U
9KCIUTyaTalluH
HeHpOoHHBIX ceTeil

Bnageer Ha cpennem
YpOBHE METOJJaMU
aHanu3a u

CHHTE3a IIPU CO3/1aHUH,
HCCIeI0BaHUH U
9KCIUTyaTalUH
HEHPOHHBIX ceTei

Bnazneer B coBepiieHCTBE
METOJaMH aHaIu3a u
CHHTE3a IIPH CO3JIaHUH,
HCCJICIOBAHUN U
9KCIUTyaTallul HEMPOHHBIX
cereit




KAPTA

[Tpunoxenue 2

00ecre4eHHOCTH M CUMIIMHBI y4e0HOM ¥ Yy4eOHO-MeToAuYeCKO JTuTepaTypoi

JucnuminHa: Matematuka u Python ais ananu3sa qaHHBIX
Kon, cnermansiocts: 21.05.01 [puknagnas reoaes3ust
Criernanu3anysi: THXEHEepHO-Te01e3nYeCKUe N3bICKaHUS

/1

KonTuarent
oOygaromuxcs,
HCTIONB3YIOIIIX

YKa3aHHYIO

JIUTEPATYpy

KomndgecTBo
9K3EMIUIPOB
B BUK

Hazpanue yuebHOTO, yueOHO-
METOANYECKOrO H3aHMs,
aBTOP, M3ATEIHCTBO, BU]

W3JIaHUS, TOJ U3IAHNSA

O06ecIeYeHHOCTh
o0yJaromuxcs
JUTEPATYpO,

%

Hamnuue
3JIEKTPOHHOTO
BapuanTa B ObC

(+1)

OcHOBHasl TUTEpaTypa

Bospuruos, M. I'. BeraucnurensHble
MeTOAbI anreOpbl U aHamu3a: yueOHoe
mocobue / M. I'. BospmmuOB. -
CaparoB: By3oBckoe 00pa3oBaHue,
2020. - 225 c.
http://www.iprbookshop.ru/93
065.html

opP* 15

100

Tponun, M. I1. OcHOBBI IpUKIaTHON
anreOpsl: yueObHoe mocobue / M. I1.
TponuH. - 2-¢ u3x., crep. - CaHkT-
IletepOypr: Jlans, 2020. - 288 c.
https://e. lanbook.com/book/13
9282

JpP* 15

100

Kpamep, I'apansn Marematnueckue
METOIbI CTaTUCTUKY / ["apaiby
Kpamep; mep.: A. C. Monum, A. A.
ITerpos; pen. A. H. Koamoropoga. -
Mocksa, MxeBck: PerynspHas u
XaoTHUecKasi JUHaMuKa, THCTUTYT
KOMIBIOTEPHBIX UCCIIEI0BAHMH,
2019. - 648 c.
http://www.iprbookshop.ru/9
2046.html

op* 15

100

Maxkkunay, Y. Python wu anamms op*
naHueiX / Y. Makkugeu. - 2-0e u3f.,
ucrnp. u gon. - Mocksa : IMK IIpecc,
2020. - 540 c¢. - URL:
https://e.lanbook.c

om/book/131721

15

100

MeToasl  ONTUMH3ALMN: DOPp*
aNrOpUTMBI : y4eOHOe MOocoOHe st
By3oB / A. A. Uepmix, C. A.

bormanosuu, XK. A. Yepnsak, 0. M.

Teopus |

MertenbekHil. - 2-¢ U31., UCIIp. U O, - 15
IOpaiir, 2021. - 357 c. -
(Beicee  obOpasoBanme). - URL:
https://urait.ru/bc
ode/472431

Mocksa :

100



http://www.iprbookshop.ru/93065.html
http://www.iprbookshop.ru/93065.html
https://e/
http://www.iprbookshop.ru/92046.html
http://www.iprbookshop.ru/92046.html
https://e.lanbook.com/book/131721
https://e.lanbook.com/book/131721
https://urait.ru/bcode/47243
https://urait.ru/bcode/47243

enynsxo B.M. SA3pIk
MPOrpaMMHPOBAHHUS BEICOKOTO YPOBHS
Python. OynkIimy, CTPYKTYPHI
JTaHHBIX, JIOTIOJHUTENBHBIE MOJYIH
[Onextponnslii  pecypc]:  ydeOHOe
mocobue/  Ilenyapko  B.M. -
DJeKTpOH, TEKCTOBBIE JaHHBIE. -

PoctoB-Ha-/lony, Taraupor:
WznarenscTBo OxHOTO
¢enepansHoro yHuBepcutera, 2017.-
107 C.- Pexxum JIOCTyTIA:

http://www.iprbooks
hop.ru

Op*

15

100

3aBenyromumi kaeapoit
«3(b>aBryCTa-2021r}>::TM7

o 1
]

O.M. bap6akos

—972%3]. X, Katokosa

OP* - 3IeKTpOHHBIN pecypc s aBTOP, MOJIb30BaTENIeH JOCTYIIEH Yepe3 DICKTPOHHBIN
Kartayor/JjekTponnyto oubnmuoreky TUY http://webirbis.tsogu.ru/
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