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1. Ilesu ¥ 327244 OCBOECHHS AW CLHILTHHBI/MOIYJISI

Ilenp AMCUMIUIMHBI 3aKIIOYAETCS B OBIAIEHHH CTYASHTAMH OCHOBaMH paboTHl ¢
aseikoM  Python B amanmse [aHHBIX, PpacIIMpeHHH TEOPETHYECKOH M IIPAKTHYECKOH
IOArOTOBKA B 00JacTH MAaTeMaTH4YeCKOro aHajk3a, JHHEHHOH anrebphl, METOHOB
OITHMH3ALHHU, TEOPHH BEPOSITHOCTEH.

3anaud JUCHUILIHHBL

- OBIJicHUE OCOOEHHOCTAMM sA3blka Python mma aHammza MaHHBIX, [PHHIMIAME
YTEHUS Pa3/IMYHbIX JAHHBIX;

- m3ydenne Python-Ombmmotek, comepkammx GoJbIIOe KOTHYECTBO HHCTPYMEHTOB:
OT OBICTPEIX omepanuii ¢ MHOTOMEDHBIMH MacCHBAMH [0 BH3YIH3ALUH W DEaU3allH
pa3IHYHBIX MaTeMaTHYeCKHX METOJIOB, B TOM YHCIE JIHHEHHOH anreOphl KaKk OCHOBHOI'O
MaTeMaTHYeCKOro amnmapara Jyisi paboTeI ¢ JaHHBIMH;

- M3y4EeHHEe METOJO0B ONTHMH3AINH KaK HAWIYIIIET0 WHCTPYMEHTA IS ONPEAEIICHHAs
OITUMAJIBHBIX IAPAMETPOB CHCTEMBI;

- 3HaKOMCTBO C MAaTPHYHBIMH pAa3]IOXKEHHSMH, KOTOpPEIE HCIONB3YIOTCA IIPH
[IOCTPOCHHH PErPeCCHOHHBIX MOJeNei, Ui yMEHBINEHHS pasMEPHOCTH [aHHBIX, B
PEKOMEH/IaTE/IFHBIX CHCTEMAX H'B AHAIH3E TEKCTOB;

- pacumMpeHHe 3HaHMI 0 6a30BBIX KOHILEIIHAX TEOPHH BEPOSTHOCTEH M CTATHCTHKH,
KOTOpBIE HEOOXOIMMBI I NMOHHMMAHHS MeXaHH3Ma PaboThl IPAKTHYECKH BCEX METOIOB

aHaIHh3a JaHHBIX.

2. MecTo AHcUMIUIMHBI/MOIYId B cTpykType OIIOII BO

HucnuniamHa OTHOCHTCS K IHUCHUILUIMHAM OJeKTHBHOTO Momyns «Digital & IT.
MamunHOoe o0O0ydeHHe M aHaIM3 JaHHBIX» dYacTH yd4eOHOro IUtaHa, (GopMHpPyeMoil
YYaCTHHKaMH 06pa30BaTENbHBIX OTHOIECHHH.

Heo6X0IUMEIME YCTIOBHSMH Ui OCBOCHHS IHCLIMIUTHHBI SBJISIOTCS:

— 3HAHHE OCHOBHBIX MAaTpHYHOH anreOphl, MaTeMaTHUCCKOTO aHalu3a, TEOpPHH
BEPOATHOCTEH M MaTeMaTHUECKOH CTATHCTUKHY;

— [OHMMaHHEe OCHOBHBIX IPHHIIUIIOB &JITOPUTMH3ALIH H IPOTPAMMHADPOBAHHSL;

—  3HaHHE OCHOB SI3bIKa IIporpaMmupoBanus Python;

— BIaJIcHHC HABBIKAMH HCIIONH30BAHHA KOMILIOTEPHEIX TEXHOIOTHH W CpEJCTB
00paboTku HHHOPMAITHH.

CogmepkaHWe MWCIHMIUIMHB! SIBISIETCS JIOTHYECKMM IIPOJODKEHHEM JMCIUILIHHEL

«MatemaTuka» 0a30BBIM JUIS HM3yHeHHsS Cleayromux mucumiuman momyns «Digital & IT.

MammnHoe oO0yueHHe W aHamM3 JaHHBIX» «MamuHHOe oO0ydeHHMe M BOIPOCH



HCKYCCTBECHHOI'0O HHTECIIIICKTA,

JaHHBIX .

«HeiipoHHBIE CceTHY,

3. PesyanTaTel 00y4eHHs 110 THCIHILTHHE/ MO/TY/TI0

IIponecc H3ydeHHs NHCHMITMHEY/MOIY/S HAIIpaBlIeH Ha GOPMHPOBAHHE CIEMYIOMAX

KOMIICTCHITHI:

Tabmuna 3.1

Kopn n sanmMeHOBaHEE
KOMIICTCHIITHH

Kon 1 HanMeHnoBaHue
HHIMKATOPa JOCTHKEHHS
xommereHnun (MIK)

Koz u ranMeHOBaHMe pe3yibTaTa 00ydeHns
0 JHCIHTIIHHE

VK-1. Cocoben
OCYIIECTBIATE [IOUCK,
KPHTHYECKUH aHAIH3 1
CHHTE3 HH(OpMalliH,
MPUMEHATh CHCTeMHBIH
MOJXOM JUIS peINeHUs
TIOCTABIIEHHBIX 3a1ad

VK-1.1. OcymecTBIgeT
BEIOOD aKTyalNbHBIX
poccHiicKUX H 3apy0emHbIX
HCTOYHHKOB, & TaK JKe IOHCK,
cbop m 06paboTky
uH(OopMaK, HeEOOXOAUMO
JUIA PEIICHUS TIOCTaBJIeHHOMH
3a/a9H.

3HaTk: 31 CHATaKCHC ¥ YIpaBIIsIONIHe
KOHCTPYKIMH 351Ka Python

Ymets: Y1 pazpabarteiats NpuKiIaLHbe
IPOrpaMMEl Ha I3EIKE IIPOTrPAMMHPOBAHHS

Python

Bnazners: B1 HaBbIkamu paspaboTku
TPHITOKEHAH C BHEIITHIME HCTOYHHKAMH
JAHHLIX (TEKCTOBRIMHE (haiinamu, xml-aiinamu

YK-1.2. CacreMarusupyer 1
KPUTHUECKH AHATH3HPYET
HH(OPMAIHIO, TOIYISHHYFO
W3 Pa3HBIX HCTOYHHKOR, B
COOTBETCTBHH C
TpeOOBAHIAMHE H YCIOBHAMHE
3a1a49y

3Hath: 32 OCHOBHEIE CTAHIAPTHEIE MOLYIH K
H6ubmnotexkn 8 Python

VmeTh: V2 HCMOJIB30BaTh KAK CTaHAapTHEIE,
TaK M JONOJHHTEIbHBIE MOIYJIIH,
PacIIHPEeHHA U NaKeThl

Branmets: B2 TeXHONOIMAME MOKUCKA JAHHBIX
H OILIEHKH HX Ka4ecTBa

VK-1.3. Hcnomnsayer
METOJIHKH CHCTEMHOTO
HOIX0Ja IIPH pelleHHH
TIOCTABNIEHHBIX 38434

3uate: 33 ocobeHHOCTH paspaboTkH
MPUKNIHBIX TporpaMM Ha si3bike Python

Vmets: V3 co3naBate cOGCTREHHEIE MOIYIIH
U UMIIOPTHPOBATE HX

Brnagers: B3 nmpakTHYeCKHMH HABBIKAMH
HCTIONB30BaHuA Habopa OubIHOTEK A35IKA
Python mns mpukiagHex 3aaa4 B 001acTH
aHaK3a JaHHBIX

YK-2. Cnocoben
OTIpe/IeNIATE KpYT 3a1ad B
paMKax II0CTaBIeHHOH LemH
H BEIOHPATE ONTHMANEHEIE
croco0bl MX pelIeHs,
HACXOIS A3 IeHCTBYOMIX
TIPABOBEIX HOPM,
HMEIOIHMXCA PECYPCOB U
OrpaHHYEHHH

VK-2.1. IIpoBoauT aHamH3
IIOCTABIICHHOM LIeNH |
(hOpMYITHPYET COBOKYITHOCTh
B3aMMOCBSA3aHHEBIX 3a/1a4,
KOTOpble He0OX0IHMO
PEeINNTE /IS €€ IOCTH/KEHUS.

3Hate: 35 CHeIHANA3HPOBAHHEIE
OMONHOTEKH 711 aHAIH3a JAaHHBIX

VYmeTe: V5 paspabaTeIBaTh OPHIOKEHHA 1
cobCTBeHHEIX OubmioTek Ha A3s1Ke Python

Bragers: B5 BEICOKOYPOBHEBBIMH SI3BIKAMHA
nporpamMMupoBaHus Python,
COOTBETCTBYIOIIHMH OHOIHOTEKAMU
(NumPy Pandas, SciPy) u
crenuanH3uposarHeM [10

VK-2.2. Beibupaer
ONTUMAJIBHBIH CIIOC00
pelIeHnsa 3a1ay, HCXOIA 13
HMMEHOIINXCS PECYPCOB H
OrpaHMYeHHH

3Hath: 36 METOMIE! HHTEIUIEKTYAIbHOTO
aHanKu3a JaHHBIX, HMETh [IPEACTABICHHE O
THIIAX 3a/1a4, MMEIOIIHX OTHOIIEHHE K
aHaNK3y JaHHBIX JM00 NOTEHIHAN 1T
SIIEHUA ¢ IOMOINBIO YKa3aHHBIX METOIOB.

Ymets: Y6

[IPUMEHATE METOAB! HHTEIIEKTYaIbHOTO
aHa/IH3a JaHHBIX UL 33124 B CBOeH
npodeccrorabHON 001acTH, MPOBOIKUTE
INEKOMIIO3HLIMIO CIOXKHBIX 3a/1a4d Ha Gonee
HPOCTHIE U NOJJAIIIHECH PEHICHHMIO
H3y9eHHBIMHE METO/IJaMH, COTIOCTABIIAT
HaOOpEI JaHHEIX, OCYIMIECTBIIATH Pa3IAYHEIE
THIIB! AHAJIH3a H IPOTHO3a ¢ TOMOIIBEO
METOZIOB HHTEIIIEKTYAIBHOTO aHATH3a
JAaHHBIX

Bnapnets: B6
TEXHOIOTHAMH POEKTHPOBAHMSA

«[TpuknanHele 3agagm  aHATH3A




pa3paboTky 6a3 M XpaHWIHUIL JAHHBIX W
HCTONB30BaHN 00ydatomux Habopos
JaHHBIX

VK-2.3 AHanuzupyet
JIeHCTBYIOMES
3aKOHOJIATENLCTRO U
IIPABOBbLIE HOPMBI,

3uats: 37

3HATh CII0CO0B! cOOpa 1 aHATH3a HCXOIHBIX
JaHHBIX [JI1 IOCTAHOBKH 3a/1ad, PEIIaeMEIX
C TIOMOTIBI0 METON0B HHTEIUIEKTYaILHOTO

perynupyroiHse obnacTs aHAIH3a JaHHBIX.
npodeccHOHATBHOM VYmets: V7 [ToHMMATE KaK H3Y9EHHEIE B
[EATENEHOCTH Kypce METO/Ib] PEalH30BaHEI B

Henonszyemom I10.

Brmagers: B7

croco0aMy HHTeTPaLiK Pa3sHOPOIHEIX
Ha0OpPOB TaHHEIX B &IHHOM XPaAHHIIHIIE.

ITKC-8 crmocobHOCTE K
IUIaHUPOBaHHIO ¥
OpraHH3alHi
JIOTHCTHYECKOH
IEATEIbHOCTH B LIEIAX
IIOCTABOK C HCIOIE30BAHHEM
COBPEMEHHBIX
HH(OpPMAIHOHHEIX
TEXHOJIOTHH

TIKC-8.2 [Inarupyer u
OPraHu3yeT JOTHCTHIECKYIO
JeATeTBHOCTE B HMEIAX
TIOCTaBOK C MCTIONb30BAHHEM
COBPEMEHHBIX
HH()OPMATHOHHBIX
TEXHOJIOTHH

3HaTh: 34 NpUHIMNEL pa3paboTKH
co0CTBeHHBIX MoIynelt u 6ubnrorex
YMeth: V4 co3naBath cOOCTBEHHBIE
TIPHIOKEHHS ¥ 6UOIHOTEKH

Brnanets: B4 npuMeHeHUEM MOITY9YeHHBIX
3HaHMA B CBOEH HanpHeHImeH
npoecCHOHANBHOM IeATeTEHOCTH C
HCIIONB30BaHHEM CPEICTB
nporpaMmMupoBasm Ha Python u
CHeHMaNM3UpOBaHHEIX OHOIHOTEK aHATH3a
JIAHHBIX

4. O0beM JUCUMILIHHBI/ MOLY IS

Ob6mumit 00BeM JIMCIHITUIHMHBI COCTABRISET 3 3aUeTHRIX equHuInl, 108 gacos.

Tabnuua 4.1
AyputopHsle 3aHATHS / KOHTAaKTHasg paboTa,
Dopma
dopma Kype/ gac. CamocrodTenpHas -
o0ydeHus | cemecTp TIpaxTiaeckne | JlaGopaTopHEIe paborta, 9ac S
Jleximn o aTTecTalu
3AHATHS 3aHATHA
ouHas 3/5 18 34 - 56 3ayer
3a04Hasd 3/6 4 8 - 96 3auer
5. CTpykTypa u coaeprkaHHe THCHUIIHHBLI/MOTYJIsS
5.1. CrpyxTypa JUCHHILIHHEL
ognas opma odyqenns (ODPO)
Tabmuma 5.1.1
AynuropHsie
Ne Crpyxrypa e VmoRy A 3aHATHSA, JaC, CPC, B OnerovHEIE
wn | H Tac. | Kon encTBal
oMep Haumenopanue pasziena JI. | IIp. | JIa6. " | =ac, s
paszena
VYK-1.1. | Kommoxsuy
VK-1.2. M, PaGoTa
VK-13. | Ha
1 1 Beenenue 2 8 - 14 24 VK-2.1. | mabopatop
VK-2.2. | BBIX
VK-2.3. | zaHaTmax
IIKC-8.2
VK-1.1. Konnoxkeuy
o YK-1.2. M, Pabota
5 ’ BHGJ(ISHDTSKH Python u nuaeiinas 6 10 ) 14 30 VK-13. -
arebpa VK-2.1. 5
VK-2.2. | TPOPATOP




YK-2.3. HBIX
[KC-8.2 RAHATHAX
YK-1.1. Komnoxsuy
YK-1.2. M, PaGota
0 VK-1.3. 45
3 3 NTAMH3AIAS H MATPHIHEIE 6 g ) 14 28 VK21,
pasNoKeHHsT VK29, naboparop
VK-2.3. HBIX
IIKC-8.2 SAHATHAX
VK-1.1. Komnoxsry
YK-1.2. M, Pa6ota
VK-1.3. Ha
4 4 Cry4aiiHOCTB 4 8 - 14 26 VK-2.1. &
VK22, naboparop
VK-2.3. HBIX
TIKC-8.2 3aHATHAX
6 | 3auer - - - - - - -
Hroro: | 18 34 - 56 108 - -
- 3a04Has popma obyuenus (3P0)
Tabmuma 5.1.2
AyIUTOpHEIE
Ne Crpyerypa s LADIIE 3aHATHA, Jac. CPC, ]:;:a Kox VK OneHoYHBIE
1/ H ; ’ )
. . Hawmenosanue pasnena J. | TIp. | JIab. Hac 9ac. cpeAcTEa
pasmena
VK-1.1. Komnoxsny
VK-1.2. M, PaGoTa
VYK-13. | ma
1 1 Brenenue 1 2 - 24 27 YK-2.1. | mabGopatop
YK-2.2. HEIX
VK-2.3. 3aHATHAX
TIKC-8.2
YK-1.1. Komnoxsuy
YK-1.2. M, PaGora
- P . VYK-1.3. -
2 2 H J:I-HOTBKI/I ython u nuHelHas 1 5 ) 24 77 VK21, s
anrebpa VK22, naboparop
VK-2.3. HBIX
ITKC-8.2 SaHATHAX
VK-1.1. Konnoxeuy
VK-1.2. M, PaGota
0 VK-1.3. i
3 3 TITHMEHSATIS H MATPHAHRIC 1| 2 | - | 24 | 27 | VK2l
pazJIoKeHus VK22, nabopatop
VK-2.3. HEIX
[IKC-8.2 3AHATHAX
VK-1.1. Komnoxsuy
VK-1.2, M, PaGora
VK-1.3. i
4 4 CirygalfHOCTB 1 2 - 24 27 VK-2.1.
VK29 mabopatop
VK-2.3. HBE
[KC-8.2 32HATHAX
6 | 3ager - - - - - - -
Hroro: | 4 8 - 96 108 - -

- 09HO0-3209Haf (popma oGyqenus (0O3PO) He peaymzyercs

5.2. ComeprkaHue TUCHUILTHHEY/MO/TY L.




5.2.1. Conep:xanue pas/eoB TUCIUIUIMHEYMOIYIIA (HHIaKTHIECKHE CIHHAIIBI).
Paznienn 1. «Beenenuey». Python — oamn M3 riaBHEIX WHCTPYMEHTOB CHIEHAINCTA B

Hayke O JgaHHbIX. kel ¢yskmum, resepartopsl, list comprehension. QyHKIM W HX
cBoiicTBa. [Ipenen u npoussoaHas. ['eoMeTpudeckuii CMBICIT IIPOU3BOTHOH.

Paznen 2. «buGmuoreku Python m muneiinas anreGpa». Pandas. Data Frame. NumPy,
SciPy u Matplotlib. Pemenne onTuMu3anMOHHBIX 3amad B SciPy. CHCTeMBI THHEHHBIX
ypaBHeHu#. Matpuunsie onepanuu. Paur u onpenenurens

Pazmen 3. «OnTumu3ands ¥ MaTpUuHBIE PaA3IOXKEHHS», UacTHBIE NMPOM3BOAHBIE H
rpaguent. KacareneHas mIOCKOCTE M JHHEHHOe mpuOmmkenne. ONTUMH3ANAS HETJIATKHX
¢yuxumi. MeTox MMHUTAIMH OTKHTa. ['eHeTHYecKme anroput™mel ¥ IupdepeHNHaNT-HAS
ssorronust. Henmep-Mun. Ilprbmmkendne MaTpuieif MEHBIIETO paHra.

Paspen 4. «CnyuaiiHocTb». CrmydalfHOCTE B TEOPHH BEPOATHOCTEH M CTATHCTHKE.
CBOiiCTBa BEPOSTHOCTH. YCIIOBHas BeposATHOCTh. OIEHKa paclpeleNeHus 10 BEIOOpKE.
Baxuble  xapakrepucTHKHM  pacnpesencHmi.  LleHTpanbHas — IpefenbHAs — TeOpeMa.

JloBepHTEIbHEIE HHTEPBAIIEL

5.2.2. ConepixaHue QUCIHILTHHEL [I0 BHAM YIeOHBIX 3aHITHIA,

JleKIIHOHHBIE 3aHATHH
Tabmuna 5.2.1

O6nemM, gac,
Ne n/n | Homep paspiena quCLUIUIHHEL 030 1390 1 0330 Tema nexkuun
1 1 2 1 - Beenenwe
2 2 6 1 - bubnunorexu Python u nuneiinas anre6pa
3 3 6 1 - OnTEMU3alMs U MATPHYHEIE PA3OKEHHS
4 4 4 1 - CiyuaifHocTs
Hroro: 18 4 -

JlaGopaTopHbie padoTsl
Jlabopamopnvie 3anamus yuebHbIM RIAHOM He NPedYCMOMpeHbl

IpakTHYecKHe 3aHATHS
Tabmuna 5.2.3

O0BeM, gac.

500 1300 [ 0380 Hammenosanne naGoparoproii paboTel

Ne i/t | Homep pazmena QUCITHIDIHHEL

- Baenenue

- Bubnrorexu Python u nuHeitnas anrebpa

- ONTHMH3aNNI H MATPUYHEIE PA3IOKEHM

1
2
3 8
4

o W R =

# CryqattHocTs

Co| RN

Hroro: 34




CamocrosTebHas paboTa cTyqeHTa
Tabmuua 5.2.4

No Homep O6seMm, gac.
o paszgena Tema Bug CPC
B micimaer | OPO | 300 | 03900
1 1 12 20 - Brenenne Wororosgi x
nabopaTopHEIM paboTam
2 ’ 12 19 } bubnuorexu Python u IMToaroroeka k
IIMHelHas anrebpa nmabopaTopHbiM padoTam
3 3 12 19 _ OnTUMHU3aIHa H MaTpHIHEIE IMoaroToBka K
PazIoKEeHAA naGopaTopHEIM pafoTam
4 4 12 | 19 - | Caywaimocts Hoptoraska ¢
nabopaTopHM pabotam
5 14 g 19 i Tonroroska k komnoksuymam | IloarotoBka k
KOJUTOKBHyMam
Hroro: 56 96 -

5.2.3. Tlpenonasanve [MCUMILTHHEY/MONYIIS BEIETCS C [PHUMEHEHHEM ClIeIyFOLIHX
BHI0B 00pa30BaTEbHBIX TEXHOIOTHIA:
—  BH3yajusalus y4eOHOTO MaTepuana B O(ICHOM [aKeTe B JMATOTOBOM DEXKHMeE

(JIEKITUOHHBIE 3aHATHSA);
— pabora B MaJBIX Tpymnax (1abopaTopHsie paGoThl);
—  HHJIUBHIyallbHEBIC 3amanus (1abopaTopHbie paboTe).

6. TemaTnka KypcoBBIX paboT/mpPoeKTOB
Kypcoswie pabomei/npoexmut yueGHbIM NIAHOM HE RPeQYCMOMpeHD
7. KoHTpo/bHbIE padoThI
Konmponvnwie pabomut yuebHbim nianom ne npedycmompeni
8. Ouenka pe3y1bTaTOB 0CBOCHHS JHCIHILIAHLY/MOTYJIs
8.1. KpuTepun ONEHHBAHHS CTENEHH MONHOTH M KA4€CTBA OCBOEHHS KOMIIETEHIHIL B
COOTBETCTBHHY C IUTAHHPYEMbIMH Pe3yJIbTaTaMH 00yueHus IpUBeAeHE! B [Ipuioxkennn 1.

8.2. Pefitunrosas cucreMa OLCHHBAHMS CTENEHH IIONHOTHI M KAYECTBA OCBOEHHS
KOMIIETeHIME 00ydaromuxcs 04Hoi hopMbr 06ydenus nmpencrasncHa B Tabmume 8.1.

Tabmuna 8.1
Ne n/mt Bujsl MeponpHATHI B paMKaX TEKYLIEro KOHTPOIs | Kommaectso Gannos
1 Texymas aTTecTaIms
Pabota Ha naboparopHsix padoTax 0-10
Konnoksuym 0-10
HTOI'O 3a nepByI0 TEKYIIYO aTTECTALHIO 0-20
2 Texymas arrecTanus
Pabota Ha nma6opaTopHbIx paborax 0-20
Komnoksuym 0-20
HTOI'O 3a BTOpYrO TEKYIIYIO aTTECTALAIO 0-40

3 TeKyIas aTTecTallds

PaGota Ha nabopatopHsIx paboTax 0-20




Komnoxsmym 0-20

HUTOI'O 3a TpeThI0 TEKYIIYIO ATTECTALIHIO 0-40
BCET'O 0-100

9. YuebHo-meToanuecKkoe H HHGOPMANHOHHOE 0ecneydeHHe U CUHILTHHEL/ MOy Jist
9.1. Ilepeuens pexoMeHIyeMOii TUTepaTyphl peacTasied B [Ipumoxennn 2.
9.2. Cospemennsle mnpodeccHOHaNbHBIE 0a3bl JaHHBIX M HMH()OPMAIHOHHBIE
CIIPABOYHBIE CHCTEMEI (RepeyUCIUmMD):
—  Cobcrsennas nonnorexcrosas 6asa (II6/]) BUK THUY http://elib.tyuiu.ru/

— Hayuno-texmmueckas 6ubmuorexa ®IAOY BO PI'Y Hedru u raza (HUY) um.
WUM. T'y6xuna u @50V BO « TNV » http://elib.gubkin.ru/

—  Hayuno-texunyeckas 6ubmuorexa ®I'BOY BIIO YI'HTY http://bibl.rusoil.net

— Hayuno-texunueckas 6ubnmmotexa ®I'BOY BIIO « VXTHHCKHI rocyIapcTBEHHBI
TeXHU4IecKu# ynusepcutery http:/lib.ugtu.net/books

— Dbasa mamnpx KoHcymeranT cryjeHTa «DNeKTpoHHAs OHOIHMOTEKA TEXHHYECKOTO
By3a» http://www.studentlibrary.ru

—  OnektponHo-6ubmmoTeunas cuctema IPRbooks http://www.iprbookshop.ru/

— 000 «Mzparenscrso JIAHB» http://e.lanbook.com

— 000 «dnexrponnoe u3natenberso FOPAUT» www.biblio-online.ruy»

— 000 «PYH3B» http://elibrary.ru/

—  OnexkTpoHHO-OmbmHoTedrias cuctemMa BOOK.ru https://www.book.ru

— Hanwmownansnas snexkrponHas 6ubiamoTexa

9.3. JInnen3nonHOe H CBOOOIHO PACTIPOCTPAHAEMOE IPOIrPAMMHOE 0OeCIIEUeHHE, B
T.4. OTEYECTBEHHOI'0 IPOU3BOACTBA

—  Microsoft Windows;

—  Microsoft Office Professional Plus;

—  Python;

— Anaconda;

- GIMP

10. MarepnanbHO-TeXHHYIECKOE ofecredeHHEe JHCHHITAHLL/MO/TYJIsI
[Tomemenns O/ NPOBENEHHS BCEX BHAOB DPabOTEHL, NPEAYCMOTPEHHBIX YUeOHBIM
IJIAHOM, YKOMILJIEKTOBaHbl HEOOXOJMMBIM O0OpPYIOBAHHEM H TEXHHYSCKHMH CpEICTBAMHE

o0yueHus.
Tabmumna 10.1
Ilepeuens obopynosanus, [Tepeqens TeXHHYECKUX CPEICTB 00yueHHs, HeOOXOUMEIX LA
No /o He00XO0IMMOTo 111 OCBOSHHSA THCIHILUIMHEI
OCBOEGHHS JHCLHIUIHHEI (nemoHCTparmoHHOE 060OpYI0BAHHE)
KoMImekT MyIbTUMEIHHHOr0 060pyA0BaHIA: IPOESKTOP, SKpaH,
1 - KOIIOHKH, HHTEPAaKTHBHAS JOCKA, IIePCOHALHEIE KOMIBIOTEPEL.
JloxanpHas U KOPIOpPaTHBHAS CETE.




11. Metoguueckue ykazanus no opranusanua CPC

11.1. Meroguueckue yka3aHHS 110 TTOATOTOBKE K JIaOOpaTOPHEIM 3aHATHSM.

JIaGopaTopHBEIE 3aHATHA CIOCOOCTBYIOT YIITyOJEHHOMY M3YYEHHIO IMCIMIUIMHBI H
CIyXaT OCHOBHOM (opMOoH TOIBeNeHHS MTOTOB CAMOCTOSTENBEHONH pabOoTHI CTYIEHTOB.
OcHoBHas memb MabOpaTOPHBIX 3aHATHH 3aKTIOYAETCA HE TONBKO YIUIYOUTh M 3aKPEIHThH
TEOPETHUECKHE 3HAHUA, HO H cHOPMHUPOBATH IPAKTHYECKHE KOMIETEHIIHH, HEOOXOIUMEIE
OyIoymuM crenuasucTaM,

Ha nabopaTOpHBIX 3aHATHAX NPHBETCTBYETCS AKTHBHOE Y4YacTHE B OOCYKICHHH
KOHKPETHBIX CHTYyalHi, cllocOOHOCTh Ha OCHOBE TIONYYCHHBIX 3HAHHH HaXOIWTH Hamboiee
>pdexTHBHEIE pemeHMs IIOCTaBICHHBIX  mpoOJleM, YMETh HAxOOUTh  IOJIE3HBIH
JONOJHUTENbHEIM MaTepHal 10 TeMaThke 3aHatuil. OOydarommMcs peKOMeHIyeTcs
CJIeyIoNIas CXeMa IIOATOTOBKH K 3aHITHIO:

1. IIpopaboTaTh KOHCIEKT JESKI[Hii;

2. 3y4anTs peKOMEHI0BaHHYIO JIUTEPATYPY;

3. Ilpu 3aTpynHeHHAX cOpPMYIHPOBATE BOIPOCH! K IIPETOaBATEIII0

4. Tlocne BemonHeHus: nabopatopHoit paboTel 0HOPMHT OTYET M MOATOTOBHTHCS K
3aIIuTe.

11.2. MeToaudeckue yka3aHHS 110 OpraHU3allMH CAMOCTOATEIBHOM PaboTEL.

CamocTosTensHas paboTa gBIgeTCS OOHOHM M3 BaxkHeHimmx GopM H3ydeHHS FO00H
maciMIiuiuEbL. OHa [O3BOJIAET CHCTEMATH3HPOBATL W YIIyOWUThH TEOPETHUYECKHE 3HAHHIA,
3aKpENUTh YMEHHS M HABBIKH, CIIOCOOCTBYET PasBHTHIO YMEHHH I10JIb30BATHCS HAYUHOM H
yduebHO-MeTOquIecKOM JmTepaTypoil. llo3HaBaTesnbHass [eATENBPHOCTH B IIPOIECCE
CaMoCTOATENEHON paboTel TpedyeT OT MarucTpaHTa BBICOKOTO YPOBHS AKTHBHOCTH H
CaMOOPTraHU30BAHHOCTH.

B yuebnoMm mporiecce BRIIEIAIOT OBa BHAA CAaMOCTOSTENIBHON pabOTEL: ayIHTOpHAS H
BHEAyIUTOpPHAS.

AyIUTOpHas caMOCTosATellbHas paboTa IO NHUCHUIUIHHE BBEINONHSIETCA HA Y4eGHBIX
3aHATHAX 1101 HETIOCPEACTBEHHBIM PYKOBOJICTBOM IPEMOIaBATEN | II0 €I'0 3aJaHHIO.

BreaynuTopHas camocrodTenpHas —paboTa  CTYIEHTOB IIPENCTABIsSeT coboit
JIOTHYECKOE IIPOAQIDKEHHE ayIWTOPHBIX 3aHATHH. 3aTpaThl BPeMEHH Ha BBIIIOIHEHHE JTON
paboTel periaMeHTHpYIOTCA paboumM y4eOHBIM IutaHoM. Pexum paGoThl BEIOHpaeT cam
oOyJaromuiics B 3aBHCHMOCTH OT CBOMX CITOCOOHOCTEH ¥ KOHKPETHBIX YCIOBHIA.

CamocrosTenpHas paboTa MOXKET OCYLIECTBIITHCS HWHIWBHAYATEHO WIIH TPYIHAMH
MarucTpaHTOB B 3aBHCHMOCTH OT LenH, o0bema, KOHKPETHOM TeMaTHKH CaMOCTOSTEIbHOMH
paboTEI, YPOBHS CIIOKHOCTH, YPOBHS YMEHUH 00y4arOIuxcsl.

CamocrosrensHas paboTta BKIOYaeT B cebs paboTy ¢ KOHCIIEKTOM JIEKIHH, H3YUYEHHE
H  KOHCIIEKTHDOBaHHE DPEKOMEHIYEMOH  JHMTepaTypbl, IIOArOTOBKA  MYJIbTHMEIHA-
COOOIIeHUH/OKIAI0B, TIOTOTOBKA pedepaTa, TECTHPOBAHKE, PEINEHHE 38189 H YIPAKHCHHH
mo ofpasmy, pelIeHHe BapHATHBHBIX 3a7ad, BBIIOJHEHHE 4YepTeKel, CXeM, pacdeToB
(rpadmueckux pabot), pelmeHne CHTYAIHOHHEIX (IpodeCCHOHANBHBIX) 3aay, IIOATOTOBKA K
IEJIOBBIM HIpaM, IPOCKTHPOBAHWE M MOJCITUPOBAHHE PAa3sHBIX BHIOB H  KOMIIOHEHTOB
npodeccHOHATEHOR NIeATeNEHOCTH, HAy9IHO-HCCIIEI0BATENLCKYIO paboTy | JIp.

KonTpone pe3ynsTaroB BHEAyIHMTOPHOH CaMOCTOSTENLHOH pabOTHI MarHCTPaHTOB
MOJKET OCYIIECTBIATECS B NpefleNax BPEMEHH, OTBEICHHOTO Ha o0s3arelbHblEe ydeOHBIE
3aHATHS [0 IWUCHMIUIMHE M BHEAYIUTODHYIO CaMOCTOSTENbHYI0 paboTy MarucTpaHTOB II0
IOUCIUILIMHE, MOXKET IIPOXOIUTH B THCHhMEHHOH, YCTHOH HITH CMeITanHOH GopMe.



[Mpunoxenue 1

ILtanupyemeie pe3yabTaThl 00y4eHus: NJIsi JOPMHPOBAHHS KOMIIETEHIHA H KPATEPHH HX ONCHHBAHHS

Jucnunmna: Maremarnka u Python nng ananuza nassex

Kop, nanpasnenue noarorosky : 23.03.01 TexHoMOrHA TPaHCIIOPTHBIX IPOLECCOR
HanpasnensocT: JIorHcTHKA 1 yIpaBlieHHE HEMAME IIOCTaBOK

Kon xoMneTeHiaun

Kon u nanMeHoBaHHE

Kon 1 HaumeHnoBauue

KpHTepHH ONCHMBAHMS PE3yJIbTATOR 00YYEHHS

HHIUKaTOpa pe3ynsTara o0y4YeHusn 1-2 3 4 35
JOCTHXXEHUS [0 JUCIHIUTHHE
xomneteHuu (UIK)
VK-1. Criocoben VK-1.1. 3nHarte: 31 cHHTaKCHC He 3HaeT cHHTaKcHC M | 3HaeT Ha HU3KOM 3HaeT Ha cpeHeEM 3HaeT B
OCYLIECTBIATE OcymecTsiseT BRIGOpP | M YIpaBIsiOIye YIPaBILIO e YPOBHE CHHTAKCHC H YPOBHE CHHTaKCHC U COBEPLICHCTBE
TIOMCK, aKTyalbHBIX KOHCTPYKIIMH A3BIKa KOHCTPYKLIHH A3BIKA YIpPaBIAIOIIHE YIPaBIAIOLIHE CHHTAKCHC H
KPUTHYECKHIE POCCHICKUX H Python Python KOHCTPYKIIHH A3BIKA KOHCTPYKUIHH A3BIKA YOPaBISIOIIHE
aHAIU3 U CHHTE3 3apy0exHEIX Python Python KOHCTPYKLMH A3bIKa
uH(pOpMaIHH, HCTOYHUKOB, & TAK Xe Python
HPUMEHATH NoHCK, cOop U Vmers: V1 He ymeet VMeer Ha HU3KOM Vmeer Ha cpemHeM Ymeert B
CUCTEMHBLI 0bpaboTky pa3pabaThiBaTh pa3pabaTbeiBaTh YPOBHE YpoBHE pa3pabaTeIBaTh | COBEPILEHCTBE
TIOJTXO/T ISt uH(pOpMAaLHH, IpPUKJIa (HEIE MIpHUKJIaIHBIE pa3pabaTeIBaTh MIPUKIATHEIE BHIOHpATE
perieHus HeoOXoxuMoit ans NPOrpaMMEI HA A3bIKE | TPOTPAMMBEI Ha A3bIKE | NPUKIATHBIE [pOrpaMMBl Ha A3EIKE pa3pabareiBaTh
MOCTaBICHHBIX pelnIeHusa MPOrpaMMHPOBAHUAL NIPOTpPaMMHPOBAHUS OpOrpaMMBL Ha A3bIKE€ | MPOrPaMMHPOBAHHA IpHKJIAIHbIE
3agay [OCTABIIEHHOH Python Python MporpaMMHpOBaHUA Python [IPOrpaMMBbI Ha A3BIKE
3aavi.. Python TPOrpaMMHPOBaHHA
Python
Bnaners: Bl He Bnageer HaBbikamu | Bnajeer Ha HH3KOM Brnageer Ha cpenneM Bnapgeer B
HaBBIKaMHK pa3paboTki YPpOBHE HAaBBIKAMH YPOBHE HaBbIKaMH COBEpPINEHCTRE
pa3pabotku HPHIOMKEHHI ¢ pa3paboTku pa3paboTku HaBBIKAMH
NIPHIOKEHN ¢ BHEINHUMH IIPHIIOKEHUI © TIPHITOKEHUH C© Ppa3paboTKH
BHEIITHUMHU HMCTOYHHKAMY JAHHBIX | BHEIIHHME BHEITHAMH TPIIOXKEHUI C
HCTOTHHKAMH JAHHBIX | (TEKCTOBBIMH HCTOYHUKAMH JAHHLIX | HCTOUYHMKAMHE JaHHEIX BHEITHHMH
(TeKCTOBBIMHE (aiinamu, xml- (TeKCTOBEIME (TexcTOBEIMHE aiinamu, | HCTOYHHKAMH JaHHBIX
¢aitnamu, xml- (aiinamu taitiamu, xml- xml-gaitmamMu {TeKCTOBBIMH
datinamu taitmamu (aiinamu, xml-
(haitnamu
VK-1.2. 3naTh: 32 OCHOBHEIE He 3naet ocHOBHEIE 3HaeT Ha HU3KOM 3Haer Ha cpeliHeM 3HaeT B
CucrematusupyeT 0 CTAHIAPTHBIE MOAYNH | CTAHTAPTHBIE MOIYNH | YPOBHE OCHOBHBIE YPOBHE OCHOBHBIE COBEpIIEHCTRE
KPHTHYECKH u 6ubnmorexu B U bubnuorexy B CTaHJapTHRIE MOXYIH | CTaHIapTHBIE MOOYJIH H | OCHOBHEIE
aHaNM3HpyeT Python Python u OHOHOTEKH B OubmuorexH B Python CTaHJAPTHLIE MOTYJIH
HH(pOpPMALHIO, Python 1 OHOJIHOTEKH B
MOIYYEHHYIO H3 Python




Kopn xomnereHImH

Kon u HanmMeBoBanue
HHIMKATOpa
JOCTHKEHHA

kommetenpn (MJTK)

PA3HBIX HCTOMHUKOB,

B COOTBETCTBHH C

TpeOOBaHMIAMH U

YCIIOBMAMHE 3a0a4H

Kopn 1 HanMeHOBaHME

KpHrepnu oneHHUBaHMA pe3yJIbTaTOB 00ydIeHN

pesyneTaTa o0ydeHHA 1-2 3 4 5
0 JHCUMILTHHE

Vmerb: V2 He ymeet YMeeT Ha HH3KOM VYMeer Ha cpenieM Ymeer B

HCITOJIB30BATh KaK UCTIONB30BATh KAK YPOBHE UCIONB30BATh | YPOBHE MCIOJB30BATh COBEPIICHCTBE

CTaHJapTHBIE, TaK H CTaHJapTHBIE, TAK U KaK CTAHJAPTHBIE, TAK | KaK CTaHJAPTHHIE, TAK B | BHIOMPATH

JIOTIOJTHUTENbHBIE
MOJIYJIH, PacIIupeHus
1 MaKeThI

JOTOJTHATEBHBIE
MOIYJH, PACIIHPEHH
H NaKEThI

H IOTIONHUTENBHEIE
MOIYJTH, PACHIHPEHHS
H TTaKeTHl

JOTIONHUATENbHBIE
MOJIYJIH, PACHIMPEHHA U
MIAKeThI

HCIIONB30BaTh KaK
CTaHJAPTHEIE, TAK H
JOMOJTHHUTENLHEIE
MO/, PacIIHpeHHs
U MaKeTHl

Bnagets: B2
TEXHOJIOIUAMH MOUCKA
HaHHBIX B OLEHKH HX
KaJecTBa

He Bnameert
TEXHOIOTHAMH MTOHCKA
JaHHBIX U OLEHKH HX
KadecTBa

Brageer na HH3KOM
YPOBHE TEXHOJIOTHAMM
MMOMCKA JAaHHBIX H
OLIEHKH UX Ka4ecTBa

Bnaneer Ha CpeaHeM
YPOBHE TEXHOJIOTHAMHA
IMOHCKa HaHHBIX H
OILIEHKH X KaveCcTBa

Bnapgeer B
COBEpIIeHCTRE
TEXHOJIOIr'WIMHU IMOHCKA
JaHHBIX H OLEHKH HX
Ka4yecTsa

VK-1.3. Hcnonszyet
METOIHMKH
CHCTEMHOTO TIoIX0ja
TIPH peIeHHH
MIOCTABJICHHEIX 33134

3uate: 33 He 3naer 3HaeT Ha HU3KOM 3HaeT Ha cpeHeM 3Haer B
0c00eHHOCTH 0COBEHHOCTH YPOBHE OCOOEHHOCTH | YPOBHE OCOOEHHOCTH COREpPLIEHCTRE
pa3paboTku pazpadoTKH pazpaboTku pa3paboTKu 0CODEHHOCTH
NPHKNIAHBIX NPHKTaIHBIX MPHKIaIHBIX OPUKIANHBIX IporpaMM | pa3paboTKH
MpOrpaMM Ha A3bIKEe IPOrpamMM Ha A3BIKe IpOrpaMM Ha A3BIKE Ha s3sike Python TIPHKIAJHBIX
Python Python Python IporpaMM Ha fA3bIKE
Python
Vmers: Y3 cozpaBates | He ymeer cozmaraTh YMeeT Ha HU3KOM VYMeer Ha cpeiHeM Ymeer B
coOCTBeHHbIE MOAYNH | COOCTBEHHBIE MOIYJIM | YPOBHE CO3/1aBaTh YPOBHE CO3/1aBaTh COBEpIIEHCTBE

H HMIIOPTAPOBATE HX

H AIMIIOPTHPOBATE MX

cOOCTBEHHBIE MOTYJIH
H MMIIOPTHPOBATE HX

cOOCTBEHHBIE MOAYIIH H
HMIIOPTHPOBATh KX

BBIOHpATE CO3/1aBaTh
coOCTBEHHBIE MOTYIH
1 MIMIIOPTHPOBATh HX

Braaners: B3
TpaKTHICCKIMH
HABHIKAMH
HCIIOJIE30BaHHA
nabopa 6ubdIHOTEK
a3eika Python s
IPUKIIAIHBIX 33134 B
00JIaCTH aHalM3a

He Bnapeer
[PaKTHISCKHMHE
HaBBIKaMH
HCIIONB30BaHHA
Habopa 6ubIHOTEK
s3pika Python mms
NPHKITAIHBIX 337124 B
o0nacTH aHanmM3a

Brnaneer Ha HH3KOM
YPOBHE
MPaKTHYECKHMHK
HAaBBIKAMH
HCIIOJBE30BaHI
Habopa 6ubnoTex
a3pika Python mns
NPUKIATHBIX 33739 B

Bnageer Ha cpexnem
YPOBHE MPaKTHIECKUMHU
HaBbIKAMH
HCIIONBb30BaHusA Habopa
OHOIIHOTEK A3bIKA
Python nus
TIPHKNATHBIX 38134 B
obracTH aHaH3a

Bnaneer B
COBEPIICHCTEE
NIPaKTHYECKUMH
HaBBIKaMHU
HCIOJIF30BaHHA
HabGopa 6u0IHOTEK
s3b1ka Python s
NPHKJIaJHBIX 33734 B

JAHHBIX AAHHBIX obnactu aHami3a JAHHBIX obnacTH aHamH3a
JAHHEIX JAHHBIX
VK-2. Cniocoben VK-2.1. Ilporogut 3nate: 34 He 3Haer 3HaeT Ha HU3KOM 3HaeT Ha cpelHeM 3HaeT B
onpenenATh KPyr | aHaJaH3 IOCTABIEHHOU | CIIENHMATH3HPOBAHHELIE | CHELHAIH3HPOBAHHEIE | YPORHE YpOBHE COBEPILICHCTBE
3a7a4 B paMKax uend H GopMynupyeT | GHOMHOTEKH IIA OubnuoTeKH NI CHEeNUANM3UPOBaHHBIE | CHEIHATH3HPOBAHHEIE CclieNHaT3HpOBAaHHbIE
TIOCTABJIEHHOH COBOKYITHOCTh aHaIIH3a JaHHBIX aHallW3a JAHHEIX OubnuoTeKH 1 6ubnnoTeKH s oubnuoTeKy 1Ist
einu 1 Bl:[ﬁﬂpa’[l: B3aHMMOCBA3ZAHHBIX aHalli3a JaHHBIX aHalln3a JaHHBIX aHaJu3a JaHHBIX




Kon xoMmrieTeHIpH

ONTUMAaJILHEIE
croco0Bl X
peuIeHust, UCXOOA
M3 JeHCTBYIOIIHX
[IPABOBLIX HOPM,
UMEHOIIHXCH
PeCYpPCOB H
OrpaHH4YCHHHA

Kon 1 HamMmeHoBanue
HHIHKATOpa
TOCTHXESHHS

koMmmetenuun (MIK)

33734, KOTOpEIe

HEOOXOIHMO PELIHTh

[T €€ JOCTHKESHHS.

VK-2.2. Boibupaet
ONTHMaJIbHBIH cII0cO0
penieHHs 3anadq,
HCXOIA H3
MMEIOIHXCSA PECYPCOB
H OrpaHUYeHHuit

Kopx v HauMeHOBaHME

Kpurepuu onieHUBaHYs pe3yIETATOB 00YIEeHMA

pesynpTara 00y4eHust 1-2 3 4 5
Mo JUCIHUILTHHE

Ymern: Y4 He ymeer YMeeT HAa HU3KOM VYMeer Ha cpegHeM VYmeer B

paspabaTbIBaTh pa3pabaTbIBaTh YpOBHE YpoBHE pa3padaTelBaTh | COBEPIICHCTBE

TIPUITOXKEHUA U NPHIOKEHHA H paspabaTsIBaThe HPHIOKEHHUS H BEIOMpATh

coOCTBEHHBIX COOCTBEHHEBIX TPHIIOKEHHA 1 CODCTREHHBIX paspabaTsIBaTh

OHOIHOTEK Ha A3bIKE OHOTHOTEK Ha A3BIKE COOCTBEHHBIX OubNHOTEK Ha SA3BIKE TIPRIOIKEHHS M

Python Python OnbNHoTEK HA A3BIKE Python CcOOCTBEHHEIX
Python OuOMHMOTEK Ha A3BIKE

Python

Bnapers: B4 He Bnageer BrameeTr Ha HU3KOM Buiageer Ha cpenHeM Brnapneer B

BBICOKOYPOBHEBBIMH BBICOKOYPOBHEBBIMH YpOBHE YpOBHE COBEpINEHCTEE

A3BIKAMH A3IBIKAMH BBICOKOYPOBHEBBIMH BBICOKOYPOBHEBBIMH BBICOKOYPOBHEBBIMH

MPOrpaMMHpPOBaHUS HpOrpaMMHUpPOBaHHS A3BIKAMH A3BIKAMH SA3BIKAMH

Python, Python, TIPOTPaMMHUPOBAHMS NIPOrpaMMHPOBaHUA NPOrpaMMHPOBAHUA

COOTBETCTBYOIIHMH COOTBETCTRYIOLMMH Python, Python, Python,

OubnHOTEKAMH OubnuoTeKaMu COOTBETCTRYIOIIMMH COOTBETCTBYIOITHMH COOTBETCTBYIOLIHME

(NumPy Pandas, (NumPy Pandas, OudmroTekaMu oubnrorexkamu (NumPy | GuGnHOTEKaMM

SciPy) u SciPy) u (NumPy Pandas, Pandas, SciPy) u (NumPy Pandas,

CIEIHANKM3UPOBAHHEIM | CHELHANH3UPOBAHHEIM | SciPy) u CHEHATH3UPOBAHHBIM SciPy) u

[10 o crenHanusupoBalueiM | [10 CIIEIHATH3UPOBAHHBIM
110 110

3nate: 35 MeTOIBI He 3naet MeTomst 3HaeT Ha HU3KOM 3HaeT Ha cpeHeM 3Haer B

UHTEIUIEKTYANBHOTO MHTEJUIEKTYalIbHOTO YPOBHE METO.BI YPOBHE METOIbL COBEPUICHCTRE

aHanu3a JaHHbIX, aHany3a JaHHBIX, HHTEJUIEKTYaBHOTO UHTEJUIEKTYaJIbHOTO METOBI

UMETh HpeCTaBeHHe | UMETh IPEACTABICHHE | aHANM3A NAHHBIX, aHANH3a JAHHBIX, HMETh | MHTE/IIEKTYANLHOTO

O THIIAX 3a/1a4,
HMEIOIHX OTHOIIEHHE
K aHAJH3Y JaHHBIX
00 MIOTeHIHA 1T
PELICHHA C MOMOIIBIO
YKA3aHHBIX METOJIOB.

0 TUMNAaXxX 3a1a4,
HMEIOIINX OTHOIIIEHHUE
K aHaJmsy JaHHBIX
00 MOTeHLHMAN MUK
PEMeHHS C IOMOIIBIO
YKa3aHHbIX METOHOB.

HUMETh TIpeICTABJICEHHE
0 THIaX 3a1aY,
HMEIOIIHX OTHOIIEHHE
K aHATH3Y JaHHBIX
JIU00 MOTEHIHAN A4
peLIeH s ¢ MOMOIIEIO
YKa3aHHBIX METOIOB.

HpB)ICTaBJISHIfIE 0 THIIax
3a1a4, IMEIOIHX
OTHOLIEHHE K aHa:may
MaHHBIX THOO0
TOTEHIHAT I
PELISHHS C MOMOIINBI0
YKa3aHHBIX METOJIOB.

aHanu3a JaHHGBIX,
HMETB IIPEeACTaBICHHE
0 THIIaX 3a/Ja4,
HMEIIHX OTHOIIEHHE
K aHAIH3y JaHHBIX
MO0 MOTEeHLMAT I
PELIEHHS C MOMOIIBIO
YKa3aHHEIX METOJIOB.




Kon xoMmnereHmuu

Kopn v HauMeHORaHuUE
HMHIHKATOpa
JOCTHKEHUS

kommereHIEH (MJIK)

Koxa 1 HanMeHoBaHve

KpuTepun oLeHHBAHUS Pe3yNLTATOB 00YUeHHs

pesynsTaTa 00yueHHs 1-2 3 4 5
IO AHCIUIUIHHE
VYmers: V5 He ymeer npumenats | YMeeT Ha HU3KOM YMeer Ha cpegaeM YmMmeer B
[IPUMEHATH METO/IBI METOBI YPOBHE NPUMEHATH YPOBHE IPUMEHATE COBEpPIIEHCTRE
HHTEJIEKTYaIbHOTO HHTEJLIEKTYaIbHOTO METOIEI METOJBI BEIOHpATE NPUMEHSTE

aHanu3a JaHHBIX AJIS
3aj1a4 B CBOEIH
npodeccHOHaNBHOM
06acTH, IIPOBOIHTE
IDEeKOMITO3HLIHIO
CJIOYKHBIX 3229 Ha
Oormee mpocThIe K
HOANAOIIHECS
PEIIECHHIO
H3Y4ECHHBIMH
METOIaMH,
COTIOCTABIIATH HAOOPEI
JIaHHBIX,
OCYIIECTRIATH
PasIHYHBIE THITBI
aHaIH3a M POrHo3a C
HOMOILBI0 METO/IOB
HHTEIUIEKTYaNBEHOTO
aHaIM3a JaHHBIX

aHau3a JAHHBIX AN
32134 B CBOEH
npodeccHOHANBEHOM
obnacT, MPOBOJUTE
JEKOMITO3HLIHIO
CIIOXKHBIX 33134 Ha
fonee npocTeie u

O IAIOIIHECS
PeLIeHHIO
H3Y4YEHHBIMH
METOJAMH,
COTOCTABIIATE HAOOPEI
JaHHBIX,
OCYILIECTRIIATh
Pa3IIHIHbLIE THITBI
aHaIM3a i NporHo3a ¢
OMOIIBIO METOJ0B
HHTEIIEKTYaBHOTO
aHanu3a JaHHBIX

HHTEIEKTYanbHOrO
aHaIM3a JAHHBIX JJIS
3a/1a4 B cBoeil
npodecCHOHATBHOI
o0macTH, POBOIUTE
JEKOMTIO3ZHITHIO
CJIOJKHBIX 3a/1au Ha
boee mpocTele |

O IA0NIHECS
PELICHHIO
H3y9IEeHHBIMU
METOJaMH,
COTIOCTaBNATE HAOOPEI
IAHHBIX,
OCYIIECTRIATh
Pa3sNUYHEIS THIIEI
aHaIM3a H IPOTHO3a C
MOMOIIBIO METO/IOB
HHTEJUIEKTYaIBHOIO
aHaM3a JaHHBIX

HHTEJLIEKTYaTBHOTO
aHa/N3a JaHHBIX UTA
3aga4 B CBOEH
npodeCcCHOHALHOI
0bnacTy, MpOBOUTE
JEKOMIIO3HLIHFO
CJIOXKHBIX 3a/1a4 Ha
Ooree npocThie |
HOAIOLITHECS
pEeIIEeHHIO H3Y4YEeHHBIMH
METOJIaMH,
COIOCTARIIATE HAOOPBI
JAaHHBIX, OCYIIECTBIATE
pasnHyYHEIE THITE!
aHANH3A H POTHO3a C
MOMOIIBIO METOJ0B
HHTEJIEKTYANEHOTO
aHaIHA3a NaHHBIX

MeTOJEI
HMHTEJUIEKTYaNEHOTO
aHaKu3a JAHHBIX IS
3a7a4 B CBOEii
npodecCHOHANBHOI
00IacTH, IPOBOAUTE
JIEKOMITOZHIIHIO
CJIOXHBIX 3a1a4 Ha
0oree mpocTeie H
MOAIAIOTIHECH
pEeIIeHHUIO
HM3YYEHHBIMU
METOaMH,
COTIOCTABIIATE HAOOPEI
JIAHHBIX,
OCYIECTBIATh
Pa3IMYHbIC THIBI
aHan3a | MPOTHO3a ¢
[IOMOIIBI0 METOJI0B
HHTEIIIEKTYaIEHOT0
AHAIU3a JAHHBIX

Bnagets: BS
TEXHOJIOTHAMU
MPOEKTHPOBAHMS 1
paspabotku 6a3 1
XPaHIIHI JAHHBIX H
HCIOJIb30BAHUS
o0yuaromux Habopos
JAHHBIX

He Bnageer
TEXHOJOTHAMHE
TPOEKTHPOBAHMA H
pa3paboTkH 6a3 u
XPaHUIUIT JaHHBIX H
HCIOJB30BAHAA
o0yvaromux Habopos
JAHHBIX

Bnageer Ha HU3KOM
YPOBHE TEXHOJOTHAME
MPOEKTHPOBAHUA H
paspabotku 6az u
XPaHMIHIL JAHHBIX U
HCIIOJIF30BAHHA
obyuaromux HabopoB
JTAHHBIX

Brnageer na cpegnem
YPOBHE TEeXHOJIOTHAMH
IPOEKTUPOBAHMS W
pazpaboTku 6a3 1
XpaHWIHOI JaHHBIX H
HCIOIB30BaHHS
obyuaromux Habopos
JaHHBIX

Brageer B
COBEPILIECHCTRE
TEXHOIOTHAMH
MIPOEKTHPOBAHUA U
paspabotku 6a3 u
XPaHUIHI JAHHBIX H
HCIIOJIb30BAHHA
o0yualomux HaGopos
JaHHBIX




Kopa koMmnieTeHIun

Kopn u sanMeHoBanue
HHAMKATOpa
JTOCTHIKEHMS

kommeteHIuH (MJIK)

VK-2.3 AHammzupyet

JleiicTRryiomiee

3aKOHOIaTENBCTBO U

NIPaBOBBIE HOPMEI,

peryaupyiomue

obnacts
npogeccHoHATEHOM

IesTeNbHOCTH

Kon u HamMeHOBaHHE
pesyneTarta o0ydeHus
MO JUCITUIUTHHE

KprTepun oueHHBAHIA Pe3yIsTaToB 00ydeHus

1-2

3

4

3uate: 36

3HaTh criocobsl cbopa
H aHaNK3a HCXOIHBIX
JAHHBIX JUTA
[MIOCTAHOBKH 3a1a4,
peIIaeMbIX C
TIOMOIIBIO0 METOHOB

He 3maeT sHats
croco0k! cbopa 1
aHAJIM32 HCXOAHBIX
JAHHBIX IS
TIOCTAHOBKH 33,134,
penIaeMEIX ¢
MOMOIIBIO METOJ0B

3HaeT Ha HH3KOM
YPOBHE 3HATH
crocoObl cbopa u
aHAJIH3a HCXOIHBIX
JaHHBIX I
MOCTAaHOBKH 3a/1a4,
pelaeMbIX ¢

3HaeT Ha cpemHeM
YPOBHE 3HATh CIOCOOLI
cOopa u aHanmH3a
HCXOJHBIX JAHHBIX IS
TIOCTAHOBKH 3a]1ad,
PEIIAEMBIX C TIOMOLIBIO
METOI0B

3Haer B
COBEpIIEHCTBE 3HATH
criocodsl cOopa 1
aHaJH3a HCXOIHBIX
JIAHHBIX T
IOCTAHOBKH 3a4a4,
pelaeMeIX ¢

HHTEJUIEKTYaIEHOTO HHTENIEKTYaIBHOTO HOMOIIBIO METONOB HHTEJIEKTYaTbHOTO TIOMOILBIO METOJI0B

aHAIH3A TaHHEIX. aHaTM3a JaHHBIX. HHTEIUIEKTYAIBHOTO aHaIK3a JAHHLIX. HHTEJUIEKTYAILHOrO
aHANTH3A JAHHBIX. aHaIu3a JTaHHbIX.

VYmets: V6 [lonumars | He ymeer [ToHMMaTs VMeer HAa HU3KOM YMeer Ha cpeHeM VmMmeer B

KaK W3y4yeHHbIE B KaK H3yYeHHEIE B yposHe [loanmars kak | ypoeHe [ToHHMAaTh Kak COBEpIICHCTBE

KypCe MeTOIbI
peau30BaHbI B
ucronszyemom [10.

Kypce MeTOIEL
peanH30BaHEl B
ucnonezyemom I10.

H3yUYEHHEIE B Kypce
METO/JBI PEallH30BaAHEI
B HcnonszyemoM [10.

H3Y4EHHBIE B Kypce
METO/Ibl pEaTH30BaHEI B
ucnonbzyeMom I10.

BeIOupath [ToHnMaTs
KaK U3yYeHHBIE B
Kypce METOEI
peanu30BaHbI B
ucnoaszyemom [10.

Brnangers: B6
crrocobaMu
HHTErpanyu
Pa3HOPOAHBIX
HabOpPOR JaHHBIX B
€/lHHOM XpaHHTHIIE.

He Bnaneer
crmocobamMu
HHTEerpalny
PazHOPOJHEIX
HabOpOB IAHHBIX B
€IMHOM XPaHWITHIIE,

Brnageet Ha HH3KOM
YpoBHE criocobaMu
HHTErpanuu
Pa3HOPOJHBIX
HaOOpPOR JAHHEIX B
€IMHOM XpaHUIIUILE.

Bnageer Ha cpexnem
YpOBHE crocobamMu
HHTErpaluy
Pa3HOPOIHBIX HAOOpPOB
JAHHBIX B SIUHOM
XPaHHITHIIE.

Bnageet B
COBEPILEHCTBE
crnocobamMu
VHTEeTpaIyy
Pa3sHOPOIHBIX
HalOpOR TAaHHEIX B
€HHOM XpaHIIHIIE.

IIKC-8
COCcO0HOCTE K
[UIAHHPOBAHHIO H
Opra"usaluu
JIOTUCTHYECKOMH
NeATEILHOCTH B
LEMAX MOCTABOK C
HMCIIOJIb30BAHHEM
COBPEMEHHBIX
HH(OPMALMOHHEIX
TEXHOJIOTHH

ITKC-8.2 TInanupyet
H OpraHusyeT
TIOTHCTHYECKYIO
JeATENBHOCTE B LEIIX
TIOCTABOK C
HCIIOJIE30BAHHEM
COBPEMEHHBIX
uH(pOPMALMOHHEIX
TEXHOJIOTHi

3nate: 37 NpUHIKAITEL
paspaboTku
CcOOCTBEHHEIX
Mojyneti H OHOIHOTEK

He 3naeT npuHIpmIIs!
pa3paboTku
cOOCTBEHHEBIX
Mopyieit u OubnHoTeK

3HaeT Ha HH3KOM
YPOBHE IIPUHIIHIILL
paszpaboTku
CODCTBEHHBIX
Moyneil u 6ubnuorex

3HaeT Ha cpegHeM
YPOBHE IIPHHLIUITLL
paspaboTku
cOOCTBEHHBIX MOJYJIeit
i bubnuorek

3HaeT B
COBEPIICHCTBE
TIPHHLMIIBL
pa3paboTku
COOCTBEHHEIX
MomIyJeH H OHOIHOTEK

Vmers: V7 co3pasath
coOcTBEHHEIE
MPUIOKEHAS 0
OHONIHOTEKH

He ymeet co3nasats
coOCTBEHHBIE
TIPHIOKEHHA 1
OubnuoTeKH

VMeeT HAa HHZKOM
YPOBHE CO3/[aBaTh
coOCTBEHHEIE
MPHIOKEHHA K
6ubiHoTEKH

Vmeer Ha cpegHeM
YPOBHE CO3/aBaTh
coOCTBEHHbBIE
TIPHITOMKEHUS U
oubnuorexu

VYmeer B
COBEpIICHCTRE
BEIOHMpATh CO3/1aBATh
coOCcTBEHHBIE
TIPHIIOKEHUA 1
OubimoTexku




Ko koMrnieTe HupH

Kop u HauMeHOBaHHE
HHAMKATOpa
JOCTHKEHUA

kommneteHun (MJTK)

Kon 1 HauMeHOBaHHE

Kpurepun onleHHBaHKA pe3yIETaTOB 00ydeHHS

pesynbTaTa 00ydeHus 1-2 3 4 5
MO JHCIHILIHHE

Bnapers: B7 He Bnangeer Bnageer Ha HHU3KOM Bnageer Ha cpenreM Bnapgeer B

[IPUMEHEHHEM MpHMEeHeHHEM YPOBHE NIDUMEHEHHNEM | YPOBHE IPHMEHEHHEM COBEPLICHCTRE

MOJTy9€HHBIX 3HAHUA B | TOJMYYEeHHBIX 3HAHKWA B | [OJYYSHHBIX 3HAHUA B | ITOJYYEHHBIX 3HAHKSA B MIpHMEeHEeHHEM

cBoeil JansHeHmei
npodecCHOHANBHOM
JIeATEJIEHOCTH C
HCITOJIB30BAHHEM
CpEnNCTB
MpOTpaMMHPOBAHHSA
Ha Python u
CIIeHATH3HPOBAHHEIX
61bnuoTek aHanm3a
JaHHBIX

cBoel nansHeHmeH
npodiecCHOHATBHOM
JeATeIbHOCTH C
HCIIONh30BaAHHEM
cpencTs
NPOTPaMMUPOBAHMA
Ha Python u
CHeMATH3UPOBAHHBIX
OuOIHOTEK aHaIH3a
JAHHBIX

CBOei manepHeHme
npodeccHOHABHOH
JACATEIBHOCTH C
HCIICJIE30BAHHUEM
CpeficTB
MIPOrpaMMHpPOBAHHSA
Ha Python u
CHGHH&JIHBHPOBHHHHX
OubmuoTek aHanmia
JAHHBIX

CBOEH JanpHeHmei
npodeccHOHANBHO
EeATEIIBHOCTH C
HUCIONB30BaHHEM
CpeacTs
nporpaMMHpOBaHHA Ha
Python n
CIleuHaIM3HPOBAHHBIX
OubnuoTex aHanM3a
IOAHHBIX

MOJIYYeHHEIX 3HAHUA B
cBOCH nanbHelimeit
npodecCHOHANBHOM
JEATENBHOCTH C
HCIIOJIBE30BaHHEM
Cpe/cTB
[IPOrpaMMHPOBAHUS
Ha Python u
CIIEITHANTH3HPOBAHHEIX
OuOIHOTEK aHAM3a
AaHHBIX




KAPTA

Kon, manpaenerse noarorosky : 23.03.01 Texuonorus TPaHCHOPTHEIX TIPOLIECCOB
Tpoduns: JIorucTrKa U yIpassieHue IEMIMH I0CTABOK

Ipunoxenwue 2

ofecnedeHHOCTH TUCOHILIAHLI (MOTYJI5) yaeGHOlM | Y4eGHO-MeToaHIeCKOi IATEpaTypOii
Hucnummaa: Maremarwka u Python s anamisa qagHbx

No
wn

Hazpanue yge6Horo, yae6HO-MeTOIMYECKOTO
H3/IaHus,
4BTOP, U3NATENECTEO, BUI H3MAHMUS, [0 H3IaHH:

Kommuectro

3K3EMILIAPOB
B BHK

Kontuarent
obyaromuxcs,
HCTIONB3YIOMIHX

YKa3aHHYIO

THATEpaTypy

O6ecnieuenHoc
Th
ofygaromuxcs
JIUTEPATYpOii,
%

Hamuane

ITEKTPOHHC

BapHaHTA |
3BC (+-)

Bosprmmos, M. I'. BEMHCIHTCIBHEIE METOMIBI
anreOpsl W aHamA3a: ydeGHoe nocobme / M. T.
Bospmmsos. - Capartos: Bysosckoe o6pasopanme,
2020. - 225 c.

http.//www.iprbookshop.ru/93065.html

Ip*

16/19

100%

Tpomus, M. I1. OcHOBEI IPHKIIaAHOM anTe6phr:
yae6moe nocobue / M. I1. Tpomws. - 2-e u3[., cTep.
- Cankr-ITetepGypr: Jlaus, 2020. - 288 c.
https://e.lanbook.com/book/139282

op*

16/19

100

Kpamep, l'apansy MareMaTHIeckie MeTO b
craTucTHKH / apansy Kpamep; niep.: A. C. Monus,
A. A. Tletpog; pen. A. H. Konmoroposa. - Mocksa,
Wkesck: PerynapHas v XaoTHaeckas THHAMHKA,
HHCTHTYT KOMITBIOTEPHBIX MCCIenoBaHuit, 2019. -
6438 c. hitp://www.iprbookshop.ru/92046.html

Ip*

16/19

100%

Maxxkuany, Vac Python u ananus gagssix / Vac
Maxxusm. - Python u ananus fasmeix, 2024-10-28.
- Caparos: IIpodo6pasosanue, 2019. - 482 c.
http://www.iprbookshop.ru/88752 html

Ip*

16/19

100

MeTo/s1 ONTHME3AIMA: TEOPHS M AITOPHTMEL
yaeGHoe nocobue mms By308 / A. A. Yepnsk, C. A.
Borpanmosiy, JK. A. Yepnsk, 10. M. MeTtensckuii, -
2-e m3]1., MiCTIp. H JOIL - Mocksa: IOpatiir, 2020. -
357 c.

https://urait.ru/beode/453567

oP*

16/19

100

Hlemynsko B.M. f3bIx nporpaMMupoBanms
BBICOKOTO YpoBHa Python. @yHKumy, CTpyKTYpsI
JaHHBIX, JOTIONIHATENBHAIE MOLYIH [D1eKTpOHHEI
pecype]: yaebroe nocobue/ Illenyanko B.M. -
DNIEKTDOH. TEKCTOBBIE NaHHEIE. - PocToB-Ha-JloRy,
Taranpor: Usparenscto IOxHoro deaepansHoro
yHuBepcuTeTa, 2017.- 107 c.- Peskum noctyma:
http://www.iprbookshop.ru/87530.html

op*

16/19

100

IP — DNEKTPOHHBIA pecypc NSl aBTop. INONb3OBATENeit JIOCTYIIEH dYepe3 JNEeKTPOHHBIH

Karanor/JiekrponHyo 6ubnuorexy TUY hitp://webirbis.tsogu.ru/
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