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Pabouast mporpamMmma pa3paboTaHa B COOTBETCTBHH C YTBEP)KICHHBIM yUE€OHBIM TUIAHOM OT
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oOcity>)kxuBaHre OOBEKTOB JOOBIUM Ta3a, Ta30KOHAEHCAaTa W MOJ3EMHBIX XPaHWIHIDY,
«OKcIuTyatanusi ¥ OOCIy)KMBaHUE OOBEKTOB 10OBMM HepTH», «IKCILTyaTanus u
00CITy’)KUBaHHE TEXHOJIOTHYECKUX OOBEKTOB HE(PTEra3oBOro MpoM3BOJCTBA» K pe3yibTaraM
OCBOCHHS JUCIUIUIMHBI «Martematuka u Python juis aHanmm3a n1aHHBIX».
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1. Henau u 321241 0CBOEHUSA IMCUMILIUHBI/ MOTLYJIS

Llenp OUCHMIUIMHBI 3aKIIOYACTCS B OBIAJCHUHM CTYIEHTAMH OCHOBaMH pPalOTHI C
s3pIkOM  Python B aHamm3e [aHHBIX, PACIIMPEHHH TEOPETHYECKOW M IMPAKTHYECKOU
NOJArOTOBKM B OOJIACTH MaTeMaTHYeCKOTO aHaiu3a, JIMHEHHOW anreOphl, METO/I0B
ONTUMU3AIMH, TEOPUU BEPOSTHOCTEH.

3ajaud JUCHUTLIIUHBIL:

- OBJIaJieHUE OCOOCHHOCTSIMH si3bika Python nnsi aHanu3a JaHHBIX, MPUHIMIIAMU
YTEHUS Pa3IIUYHBIX TaHHBIX;

- m3ydenue Python-6ubiamoTeK, comepkaimux OOJbIIOE KOJIMYECTBO HMHCTPYMEHTOB:
OT OBICTPBIX OMEpanuii ¢ MHOTOMEPHBIMA MAacCHBAaMH 10 BHU3YAIH3allUUd U peaTu3aiuu
pa3IMYHBIX MATEeMATHYECKUX METOJOB, B TOM 4YHCIIe JIMHEWHOH anreOpbhl Kak OCHOBHOTO
MaTeMaTHYECKOTO anmnapara Juis padoThI C IaHHBIMU,

- U3yYEHHE METOJOB ONTHUMH3AIMY KaK HAMIYYIIEro MHCTPYMEHTA VIS ONPEIeIICHUS
ONTHMAJILHBIX TIAPAMETPOB CUCTEMBI,

- 3HAKOMCTBO C MATPUYHBIMH PAa3JIOKCHUSIMHU, KOTOPBIC HCIIOJIB3YIOTCS IPHU
MIOCTPOCHHM PETPECCHOHHBIX MOJENCH, JUIsi YMCHBIICHHS pa3MEPHOCTH JIaHHBIX, B
PEKOMEH/IATEIIbHBIX CHCTEMAaX M B aHAJIN3€ TCKCTOB,;

- pacuMpeHue 3HaAHUK O 0A30BBIX KOHIICMIIHSIX TCOPHH BEPOSTHOCTEH M CTATUCTHKH,
KOTOpBbIC HEOOXOJWMBI I MOHUMAaHMsS MEXaHHW3Ma pabOThl MPAKTHUYECKH BCEX METOJOB

aHaJIM3a JaHHBIX.

2. MecTo aucuuminHb/Moay s B crpyktype OIIOII BO

JlucuuruiiHa OTHOCHUTCS K JUCHMIUIMHAM 3ieKkTuBHoro wmoxyns «Digital & IT.
MamuaHoe oOyueHHWe U aHaJW3 JIaHHBIX» YacTH Y4yeOHOro IuiaHa, GopMupyeMoit
y4acCTHUKaMU 00pa30BaTebHBIX OTHOIICHUH.

HCO6XOI[I/IMLIMPI YCIOBUAMU AJI1 OCBOCHUA NUCHUIIIIMHBI ABJIAFOTCA:

— 3HaHUE OCHOBHBIX MATPUYHOHN anredOpbl, MaTeMaTHYECKOrOo aHalu3a, TEOpUHU
BEPOSITHOCTEN M MATEMATUYECKOM CTATUCTHUKU;

— TIOHMMaHUE€ OCHOBHBIX MPUHIUIIOB AJTOPUTMHU3ALMU U IPOIPAaMMUPOBAHNS;

—  3HaAHHE OCHOB sI3bIKa MporpaMMupoBanus Python;

—  BJAJICHUE HABBIKAMU HCIOJb30BAaHUS KOMIBIOTEPHBIX TEXHOJIOTUH M CPEICTB
00paboTku nHpopmaIuu.

CopepxaHue IUCHUIUIMHBL SBISETCS JIOTUYECKUM MPOAOKEHHUEM JUCHUILIMHBI
«Matemaruka» 0a30BBIM Ul M3y4YeHHs cileayrommx auciuriuH moxyis «Digital & IT.

MammHHOe 06yquI/Ie M aHalIM3 JaHHBIX»: «MallnHHOe O6y‘-ICHI/IC U BOIIPOCHI



HMCKYCCTBEHHOTO MHTeIUIeKTay, «Heliponnsle cern», «lIpukinangnele 3amauu  aHanusa

JAHHBIX).

3. Pe3yabTaThbl 00y4eHHsI MO M CHUILIHHE/ MOTYJIIO

[Iporniecc n3ydeHus: TUCHUIUIMHBI/MOTYJIS HalpaBiieH Ha ()OPMUPOBAHKE CIICTYFOIINX
KOMIIETECHIINH:
Tabmuma 3.1

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHIIMH

Kox 1 HanMeHOBaHNE HHINKATOPa
noctiskenust komnerenyu (MJK)

KOZ[ 1 HAMMCHOBAaHUEC pE3yJibTaTa 06y‘{eHI/Iﬂ
110 JUCIHUIIIINHEC

VYK-1. Cnocoben
OCYILLECTBIIATD MOUCK,
KPUTHUYECKUH aHATIHU3 U
cuHTe3 HHpOPMALIUH,
HNPUMEHSTh CHCTEMHbIN
HOJXO ISl PELICHUS
MOCTABJICHHBIX 3a/1a4

VK-1.1. Ocymectusier BoI6Op
aKTyaJIbHBIX POCCHHCKUX U 3apyOeKHBIX
HCTOYHHUKOB, a TaK Xe IIOUCK, cOop 1
00paboTKy nHpOopMaLuK, HEOOXOAUMOH
JUISL PeLLIeHHs] TOCTaBJICHHOH 3a1a4u.

3unate (31): CHHTAaKCHC U YIpaBISIOLINE
KOHCTPYKIIMH si3bIka Python

Vumers (Y1): paspabarbiBaTh MPUKIAAHBIC
OpOrpaMMbl Ha SI3bIKE MPOTPaMMHPOBAHHSI

Python

Bmagers (B1): HaBbikamu  pa3paboTKu
MPWIOKEHUH € BHEIIHMUMH HCTOYHHKAMH
MAHHBIX  (TEKCTOBBHIMH  (aitmamm, xml-
daitmamu

VK-1.2. Cucremarusupyer u
KPUTUYECKH aHAJU3UPYET

3uaTh (32): OCHOBHBIC CTAHAAPTHBIC MOIYIIH
u Oubmmoreku B Python

MH(OPMALHIO, TIOTTYYCHHYIO U3 PasHBIX | YveTh (V2): HCIIOJIb30BAaTh KaK
UCTOTHUKOB, B COOTBETCTBUH C CTaHJApPTHBIE, TaK M JONOJHHTEIbHBIE
TpeOOBaHUAMU U YCIOBHAMH 331a4H. MOJTYJTH, PACIITAPEHHUS 1 TIAKETHI
Bmagers (B2): TeXHOMOTHWSAMH  MOHUCKA
JIAHHBIX U OLICHKH MX Ka4yeCTBa
VK-1.3. Ucnonb3yer METOMKH 3unate  (33): ocobeHHOCTH  pPa3paboOTKH
CHCTEMHOTO TO/IX0/1a MPH PEIIEHAH HPHKJIAJHBIX IPOrPaMM Ha si3bike Python
TIOCTaBICHHBIX 3a1a1. Vmers (Y3): co3maBath  COOCTBEHHBIC

MOOYJIU U UMIIOPTHUPOBATH UX

Bnaners (B3): mnpakTHYECKUMH HABBIKAMH
UCIIONIb30BaHMsl Habopa OMONMOTEK s3bIKA
Python mns mpuknamHeix 3amad B oGyactH
aHaJIN3a JAHHBIX

VYK-2. Cnocoben
OTIpeNeNATh KPYT 33134
B paMKax IMOCTaBJICHHOM
LN U BEIOUPATh
OITUMAJIBHBIE CITOCOOBI
WX pEHICHHs, UCXOAS U3
JIeHCTBYIOLINX
MPaBOBBIX HOPM,
HUMEIOIIHUXCS PECYPCOB U
OTpaHHYEHHN

VK-2.1. llposoaut ananmms
MOCTABJICHHOU IETH U POPMYTHPYET
COBOKYITHOCTh B3aUMOCBSI3aHHBIX 33714,
KOTOpBbIe HEOOXOANMO PELINTh IS €€
JOCTHYKEHUSI.

3HaTh (34): CHeIHaIn3NPOBAHHBIC
OMOJIMOTEKHN IS aHAIM3a JaHHBIX

Ymets (V4): pa3pabatbIBaTh MPHIOKECHAS U
coOCTBEHHBIX OMONHOTEK Ha s3bIKe Python

Bnagetsb (B4): BBICOKOYPOBHEBBIMHU
S3BIKAMH ~ TIporpaMMupoBaHus  Python,
COOTBETCTBYIOLIUMHU O6ubnuorekamu
(NumPy Pandas, SciPy) U

crenuanu3upoBaHHeM [10

YK-2.2. BriGupaer ontumMainbHblii
CrOCO0 pENIEHNs 3a1ad, HCXOAS U3
MMETONINXCS PECYPCOB M OTPAHUIEHAH.

3Hate (35): MeTOABl WHTEIUIEKTYalIbHOTO
aHajM3a JaHHBIX, UMETh IPEJICTABICHUE O
TUMAaxX 3aj]ady, HMMEIOIUX OTHOUICHHE K
aHaJ M3y JaHHBIX JHMOO TOTEHIMAN JJIs
pELICHHUS C TIOMOUIBIO YKa3aHHBIX METOJIOB.

Ymets (V5):
MPUMEHITh METOAbl HHTEJUICKTYalbHOTO
aHanmu3a JaHHBIX JUIS 3aJa4 B CBOCH

npoeCCHOHANBHON 00JIaCTH, MPOBOIUTH
JICKOMITO3UIIMIO CIIOKHBIX 3aJa4 Ha Ooiee
IpOCThIE W TOJJAIOIIHMECS  PELICHUI0
W3YYCHHBIMH  METOJaMH,  COIIOCTaBIATH
HaOOpBI JTaHHBIX, OCYIIECTBISATh Pa3INIHBIE
TUTBl aHAJIW3a W TPOTHO3a C TOMOIIBIO
METOJIOB  WHTEIUIEKTYalbHOTO  aHajm3a
JTAHHBIX

Bnagers (BS):

TCXHOJIOTHAMHU IMMPOCKTUPOBAHUSL u




pa3paboTku 0a3 ¥ XpaHWIHUIN JIaHHBIX U
KCITOJIb30BaHUS 00yJarommx Ha0OpOB
JTaHHBIX

VYK-2.3. Ananusupyer neiictyioniee
3aKOHO/IATENBCTBO U TIPABOBBIE HOPMB,
PperyTUpyIONIHe 06IacTh
IPO(eCCHOHANBLHOMN AESATENBHOCTH.

3Hars (36) :

3HaTh CIIOCOOBI cOOpa M aHaTNU3a MCXOTHBIX
JaHHBIX IS ITOCTAHOBKY 3alad, perIaeMbIX
C TOMOIIBI0 METOJOB HHTEIUICKTYaJIbHOTO
aHaJIN3a JaHHBIX.

Ymers (V6): IloHnMaTh Kak HW3y4eHHBIE B

Kypce METOIbI pearn30BaHb B
ucnons3yemoM I10.

Bnagers (B6):

crocobamMu  MHTETpalil  PasHOPOIHBIX

HaGOpOB JaHHBIX B €AMHOM XpaHWJINIIC.

IKC-1
CnocoOHOCTB
OCYILIECTBIATD U
KOPPEKTHPOBAaTh
TEXHOJIOTHYECKUE
HPOLIECCH
HedTerazoBoro
MPOU3BOJICTBA B
COOTBETCTBUH C
BBIOpaHHOM cepoit
npodecCHOHATBHON
JeATEIBHOCTH

3unate (37): TEXHONOTHMYECKHE MPOIECCHI
HedTerazoBoro Nponu3BoCTBA

YmMmers VY7):  ocymecTBIsATH  BBEIOO
[IKC-1.1 OcymecTBinsieT BBIOOD U v7) yu p
TEXHOJIOTHYECKHUX MPOIIECCOB u
cHcTeMaTH3aluio nHopManuu o
OCYILIECTBIISITh CUCTEMAaTH3AIIHIO
TEXHOJIOTHYECKUX TpoIIeccax
HHPOPMALINU O HUX
HeTera3oBoro MpoOMU3BOICTBA
Bnagers (B7): HaBeikamu BbIOOpa H
CHCTEMaTH3aluU TEXHOJIOTHIECKUX
TIPOIIECCOB

ITIKC-1.3 Koppekrupyer
TEXHOJIOTMYECKHE ITPOLIECCHI ¢
YYETOM peajibHOM CUTYyaluu
COBMECTHO C CEpBUCHBIMU
KOMITaHUSAMH U CTIELHAIUCTAMU
TEXHUYECKUX CITYXKO

3uarh (38): PU3UKO-MaTeMaTHICCKUN
anmapat IJIsl pelICHHUs pacieTHO-
AQHAJTUTHYECKHX 337124, BOSHUKAIONINX B
X07ie PO ECCUOHATBHOM eI TETHPHOCTU

Vumets (V8): YMeeT UCTIOIh30BaTh (PH3HKO-
MaTeMAaTHUYCCKHUIl armapaT Ui PeuICHUsS
pacueTHO-aHAIUTHYCCKUX 37134,
BO3HHUKAIOIIUX B X0/1¢ MPO(PECCUOHATBHOM
JIEATEIIBHOCTH

Buaners (B8): pU3HUKO-MaTeMaTHYCCKUM
anmnapaToM JJIs PEIEHUs PaCUeTHO-

AHAJIUTHYCCKUX 3aJ1a4, BOSHHUKAOIINX B
X071e IPO(ECCUOHATBHOM eI TETBHOCTH

ITKC-1.4 OGecnieunBaeT KOHTPOJIb
MPOHU3BOJICTBEHHBIX MPOIECCOB C
MPUMEHEHHUEM COBPEMEHHOTO
000pyI0BaHUs U MAaTEpUATIOB

3uaTth (39): npUMeHsEMbIE METOIbI
KOHTPOJISI MPOU3BOJICTBEHHBIX MPOIIECCOB

Vmets (Y9): IPUMEHSTH COBPEMEHHOE
000pyoBaHNEe U MaTepUAIIBI TS
obecrieyeHns KOHTPOJISI TPOU3BOICTBEHHBIX
MIPOIIECCOB

Baaners (B9): TeXxHOIOrHAME KOHTPOJIS
MIPOU3BOJICTBEHHBIX MPOIIECCOB

4. O0beM TUCHUNJIMHBI/MOTYJIA

OO0t 00bEM TUCHUIUIMHBI COCTABIAET 3 3aueTHBIX equHulbl, 108 yacos.

Tabmnuma 4.1
AyauTopHBIE 3aHATUs / KOHTaKTHAs paboTa,

®dopma
®opma Kypc/ yac. CamocTrosiTenbHas .
o0yueHus | cemec Ipaktuueckue | JJaBopaTtopHble aboTa, Jyac MPOMEYTOTHOH

e P Jlexuuu p paTop P > aTTecTaluu
3aHATHUA 3aHATHUA
o4Has 3/5 18 34 - 56 3a4er
3a04Has 3/5 6 8 - 90 3a4er

5. CTpyKTypa U coaep:kaHHe TUCHUILTUHBI/MOTYJIs




5.1. CtpykTypa AUCIUTIIIMHBI.
ouyHasi popma o0yuenus (ODO)

Tabmuua 5.1.1

CTpyKTypa OUCIUIUINHBI/MOIYIIS AyaiTopisIe B
Ne PYKTypa et o 3aHATH, Yac. CPC, ce OrneHOYHBIE
ro, Kox UK 1
wn | Howmep yac. cpencTaa
HaumenoBanue pasgena Mp. | Jab. yac.
pasgena
YK-1.1. Konnoksuy
VK-1.2. M, Pabora
YK-1.3. Ha
VYK-1.4. | nmaboparop
YK-2.1. HBIX
1 1 Baenenue 2 - 8 14 | 22 VK-2.2. | 3amsTHAX
YK-2.3.
IKC-1.1
IIKC-1.3
IKC-1.4
YK-1.1. Komnoxsuy
VK-1.2. M, PaGora
YK-1.3. Ha
YK-14. mabopaTop
i YK-2.1.
) 2 bubnuorexu Python u nunelinas 6 ) 10 14 30 VK22 HBIX
anredpa L
VK-2.3. 3aHATHAX
IKC-1.1
IKC-1.3
IIKC-1.4
YK-1.1. Komnoxsuy
VK-1.2. M, PaGorta
YK-1.3. Ha
YK-14. naGopatop
YK-2.1.
3 3 OnTUMHU3aIHs 1 MATPHYHBIC 6 i 8 14 30 VK22 HBIX
Ppa3IoKeHUs e
VK-2.3. 3aHATHAX
IKC-1.1
IKC-1.3
IKC-1.4
YK-1.1. Komnoksuy
VK-1.2. M, Pabora
YK-1.3. Ha
YK-LA ) a6oparo
VK-2.1. patop
4 4 Cry4aitHOCTB 4 - 8 14 26 VK-2.2. HBIX
VK-2.3. 3aHSTHSX
IKC-1.1
IIKC-1.3
IKC-1.4
6 | 3auer - - - - - - -
Uroro: | 16 32 60 108 - -
3a04Has popma o0ydyenus (OPO)
Tabnuma 5.1.2
AynuTopHbIe
C / B
Ne TPYILYPa HCHHILTHHEIMOAY I 3aHATHS, Yac. CPC, e OrnenouHsle
wn | H qac, | Koz MK cpencrea’
M .
oMep HaumenoBanwue pa3zzena JI. | Tp. | Jla6. qac. penl
pasnena
YK-1.1. Komnoksuy
1 1 Brenenue 1 1 22 24 VK-1.2. M, Pa6ora
YK-1.3. Ha




YK-1.4. n1abopatop
YK-2.1. HBIX
VYK-2.2. | 3aHATHAX
YK-2.3.
IKC-1.1
IKC-1.3
IKC-1.4
YK-1.1. Komnoksuy
VK-1.2. M, Pabora
YK-1.3. Ha
yR-14. nabopatop
Bubnuorexkn Python u nuneiinas VK-2.1.
2 2 24 27 VK-2.2 HBIX
anrebpa .
VK-2.3. 3aHATHAX
IKC-1.1
IKC-1.3
IKC-1.4
YK-1.1. Konnoxsuy
VK-1.2. M, Pabora
YK-1.3. Ha
zi_;i naboparop
3 OnTumMu3anus 1 MaTpUYHbIE 9 20 24 YK:2.2. -
Pa3IoKeHUS 2.
VK-2.3. 3aHATHAX
IKC-1.1
IKC-1.3
IKC-1.4
YK-1.1. Komnoxsuy
VK-1.2. M, Pabora
YK-1.3. Ha
yK-1.4. naboparop
YK-2.1.
4 4 CnyuaiiHOCTB 1 24 29 VK-2.2. HBIX
VK-2.3. 3aHATHAX
IKC-1.1
IKC-1.3
IKC-1.4
3auer - - - - -
Uroro: | 6 90 | 108 - -

5.2. ConeprxaHue JUCUUIUTMHBI/MOIYIIS.

5.2.1. ConeprxaHue pa3aenoB AUCHUIUIMHBI/MOAYIS (JUIaKTUUECKUE €AMHULIBI).
Pasnen 1. «BBeaenue». Python — oauH M3 ri1aBHBIX WHCTPYMEHTOB CIECIUAIUCTA B

Hayke O jaHHbIX. Lluknbl, ¢yHkuuu, renepatopsl, list comprehension. @yHKIUMH U HX

cpoiictBa. [Ipenen u npousBoaHas. ['eoMeTpuyEeCKril CMBICT IPOU3BOIHOM.

Pa3nen 2. «bubaunoreku Python u nuneiinas anreOpay. Pandas. Data Frame. NumPy,

SciPy u Matplotlib. Pemenne ontumusamuonaeix 3agad B SciPy. CucreMbl JTHMHEHHBIX

ypaBHeHU. MaTpuusble onepauuy. Panr u onpenenuTens

Pazgen 3. ((OHTI/IMI/BaI_[I/ISI U MATPUYHBIC PA3JIOKCHUA). YacTtHbie MMPOU3BOJHBIC U

TpaaucHT. KacarenbHas mIOCKOCTh U JIMHEHHOE HpI/I6J'II/I)KeHI/Ie. OHTI/IMI/ISaHI/ISI HETJIaaKnux

¢byHkuii. Meron uMuTanuM OTXKHUra. I'eHeTHueckue aiaroput™bl U JuddepeHnmanbHas

sBosonust. Hennep-Mun. [Ipubnuxenne MaTpuiieil MEHbIIETO paHra.




Pasnen 4. «CnyuwaitHocTh». Ciy4allHOCTP B TEOpUU BEPOSITHOCTEN M CTATHUCTHUKE.
CBoiicTBa BepOSATHOCTH. YCIOBHas BeposATHOCTh. OIEHKa paclpeleneHuss Mo BBIOOPKE.
Baxnble  XxapakTepucTUKM — pacnpeaeneHuid.  LleHTpanbHas  mpenenbHas — Teopema.

I[OBepI/ITeJ'IBHI)IC HHTCPBAJIbI.

5.2.2. Copeprxkanue TUCHUTUIMHBI IO BUJAM y4eOHBIX 3aHATHH.

JleKIMOHHBIE 3aHATHA
Tabmuna 5.2.1

Ne /it | Homep pasnena IUCIUILIMHBD OObew, Jac. Tema JTeKIuu
O®0O | 3d0 | O3P0
1 1 2 2 - Beenenue
2 2 6 2 - Bubnuorexu Python u nmuHeiiHas anreGpa
3 3 6 1 - OnTHMU3aLMs ¥ MATPHYHEIE PA3I0KEHHUs
4 4 4 1 - CrnyuaiiHOCTh
Hroro: 18 6 -

[MpakTuyeckue 3aHATHSA
Tpaxmuueckue 3auamus y4eOHbLM NIAHOM He NPedyCMOmMpeHbl

JlaGopaTopHble padoThI
Ta6muma 5.2.3

Newn | H O0mwewMm, gac. 0 5 a6
or/mt | Homep pasaena AMCUMIUTUHEL anMeHOBaHUe 1abopaTOPHOH PabOTHI
P PASIETa AEH 0®0 | 300 | 0300 PATOPHOTP
1 1 8 2 - Beenenue
2 2 10 2 - bubnuoteku Python u nmuHeiinas anredpa
3 3 8 2 - OnTUMU3aLKsA U MATPHYHBIE PA3I0KEHHSA
4 4 8 2 - CnyuaiiHOCTB
HUroro: 34 8 -
CamMocTosiTeJIbHAS paﬁoTa CTya€eHTa
Tabnmma 5.2.4
No Homep O6beM, uac.
o /;'1 paszena Tema Bux CPC
mucmumnas | OPO | 300 | 0300
1 1 12 18 B Biesentie IMoxroroBska x
nabopaTOpPHEIM paboTam
Bbubmorexu Python n [ToaroroBka k
2 2 12 18 - .
TMHeHHas anredpa n1ab0opaTOpPHEIM paboTam
OnTuMu3alys 1 MaTPHYHbIE [ToaroroBka K
3 3 12 18 -
Pa3II0KEeHUs J1ab0opaToOpHBIM paboTam
4 4 12 18 ) CryuaitHocTs IoxroroBka
11ab0paTopHbIM paboTam
5 14 8 18 ) [ToaroroBka K KOJUIOKBUyMam IToaroroBka k
KOJUIOKBHYMaM
HUroro: 60 90 -

5.2.3. IlpenonaBanuie DUCHUTUIAHBI/MOMYISI BENETCS C TMPUMEHEHHEM CIIETYFOIINX
BHJIOB 00pa30BaTEIbHBIX TEXHOJIOTHH:



—  BHByalm3anus y4eOHOro marepuana B OUCHOM IaKeTe B JUATOTOBOM pPEKHME
(JIEKITMOHHBIC 3aHATHS);

— pabora B MaJIbIX IpyImnax (JlaboparopHbie paboThI);

—  UHAMBHIYyalbHBIC 3a/1aHus (J1TabopaTopHBIC PabOTHI).

6. TemaTHKa KypCOBBIX Pa0doT/MPOEKTOB
Kypcosvie pabomui/npoexmul yuebHbIM NIAHOM He NPedyCMOMpPeHbL
7. KoHTpoJbHBbIe padoThl
Konmponvnvie pabomul yuebHbiM n1aHOM He NPedyCMOmpeHsl
8. OneHka pe3y/1bTaTOB OCBOCHHS JUCHMILIMHBI/MOIYJISI
8.1. Kpurepuu onieHMBaHUs CTENEHU MOJIHOTHI U Ka4eCTBA OCBOCHUS KOMIIETEHLIUH B
COOTBETCTBUHU C IJIAHUPYEMBIMU pe3yiibTaTaMu 00ydeHus npuseaeHsl B [Ipunoxenun 1.

8.2. PeliTmHroBas cucTeMa OIICHWBAaHUS CTEIEHU NOJHOTHl M KadeCTBA OCBOCHHS
KOMITETEHIINI 00y4aromuxcst 09HoU (hopMbl 00yUeHHS IIpecTaBiIeHa B Tadmuue 8.1.

Tabmuua 8.1
Ne /m Buiel MepOnpuUATHIA B paMKax TEKYILEro KOHTPOJIS | KonmuectBo 6amios
1 Texymuas aTTecTanus
Pabora Ha mabopaTopHBIX paboTax 0-10
KomnokBuym 0-10
HTOTO 3a nepByr0 TEKYIIYIO aTTECTAIHIO 0-20
2 TekyIas aTTecTanys
Pabora Ha mabopaTopHBIX paboTax 0-20
KomnokBuym 0-20
HTOI'O 3a BTOPYIO TEKYIIYIO aTTECTAIHIO 0-40
3 TekyIas aTTectanus
Pabora Ha mabopaTopHBIX paboTax 0-20
KomnokBuym 0-20
HUTOI'O 3a TpeThIO TEKYIIYIO aTTECTALIUIO 0-40
BCEI'O 0-100

9. YueOHO-MeTOANYECKOE U HH(POPMANIMOHHOE 0DecTiedeHne TUCIIHITHHBI/ MOTYJIs
9.1. Ilepeuenpb pexkoMeHIyeMOH IUTepaTypsl npeacTasieH B [Ipunoxkenun 2.
9.2. CoBpemeHHble TpodecCHOHANbHBIE 0a3bl JaHHBIX W WH(POPMAIMOHHBIE
CIPAaBOYHBIE CUCTEMBI (1epeuucaumsy):
— CobGctBennas noiaHotekcroas 6asa (I16J]) BUK TUY http://elib.tyuiu.ru/

— Hayuno-texnnueckas 6ubnuoreka ®I'AOY BO PI'Y Hedtu u raza (HUY) um.
WM. T'yoxuna u ®I'bOY BO «TUY» http://elib.gubkin.ru/
— Hayuno-texaunyeckas oudanoreka ®I'6OY BITO YI'HTY http://bibl.rusoil.net




—  Hayuno-rexnnueckas oubnmorexka ®I'bOY BIIO «YXTHHCKUI TocyaapCTBEHHBIN
TexHu4Yeckui yausepcuter» http://lib.ugtu.net/books

— baza mannbix KoHcynbTaHT cTyneHTa «DIEKTpOHHAS OMOIHOTEKA TEXHHYECKOTO
By3a» http://www.studentlibrary.ru

—  DuektpoHHo-0ubmmoreunas cucrema IPRbooks http://www.iprbookshop.ru/

— 000 «M3nareasctBo JIAHB» http://e.lanbook.com

— 000 «dnekrporHoe u3matensctBo FOPAMTY www.biblio-online.ru»

— 000 «PYHDBb» http://elibrary.ru/

—  DnekrpoHHO-OnOMMoTeunas cucrema BOOK.ru https://www.book.ru

— HamumonanbHas anekTpoHHass OMOIHOTEKA

9.3. JIunieH3MOHHOE ¥ CBOOOTHO PacIpOCTPaHsIEMOE ITPOTrPAMMHOE 00eCIIeueHUE, B
T.4. OTEYECTBCHHOI'O IIPOU3BOJICTBA.

—  Microsoft Windows;

— Microsoft Office Professional Plus;

—  Python;

— Anaconda;

-  GIMP

10. MarepuajbHO-TeXHHMYeCKoOe o0ecneyeHne JHCHUIIMHbI/MOLY I
[Tomemienust sl MPOBEACHUS BCEX BHUJIOB pabOTHI, MPETYyCMOTPEHHBIX YYEOHBIM
IUTAHOM, YKOMIUIEKTOBaHBI HEOOXOIUMBIM OOOPYIOBAaHHEM M TEXHHYECKHMMH CPEICTBAMU

00y4eHwusl.
Tab6muna 10.1
Ilepeuens 0bopymoBaHus, [epedyeHp TEXHUYECKHIX CPEACTB OOYUICHHS, HEOOXOAUMBIX IS
Ne /m HEOOXOIUMOTO IS OCBOEHMUS JUCIUIIINHBI
OCBOEHHS JUCLUUILINHBI (IeMOHCTpaIIOHHOE 000PYIOBaHE)
KoMriekT My IbTHMETUITHOTO 000pYIOBaHHSA: IPOCKTOP, IKPaH,
1 - KOJIOHKH, MHTCPAKTHBHAA JOCKA, NIEPCOHAJIbHBIC KOMIIBIOTCPHI.
JlokanpHas n KOpIopaThBHAS CCTh.

11. Meroanueckue ykazanus no opranusanuu CPC

11.1. Meroaudeckue yka3aHus MO MOATOTOBKE K JJa0OPATOPHBIM 3aHATHSIM.

JIaGopaTopHble 3aHATUS CHOCOOCTBYIOT YINIYOJEHHOMY H3YYEHHUIO IUCLUUIUIMHBI U
CIIy’)KaT OCHOBHOW (OpPMOH IOJBEJCHUS HTOTOB CAaMOCTOATENBbHOM pPabOThl CTYAEHTOB.
OcHoOBHas 1ieb J1a0OpPaTOPHBIX 3aHATUH 3aKJIIOYaeTCs HE TOJBKO YIIIYOUTh M 3aKpElHThb
TEOPETUYECKHE 3HAHUSA, HO U CPOPMHUPOBATH MPAKTUYECKUE KOMIIETEHIIMH, HEOOXOIUMbIe
OyIyIIMM CTICITHATICTAM.

Ha naGopaTopHbIX 3aHATHSIX NPUBETCTBYETCS AaKTHMBHOE YydacTHE B OOCYXKIECHUU
KOHKPETHBIX CUTYyallUd, CIIOCOOHOCTh HAa OCHOBE IOJIYYEHHBIX 3HAHUN HAXOIWUTh Haubolee
3QGEeKTUBHBIE  PELICHHs MOCTaBIEHHBIX MpoOJIeM, YMETb HAXOAWUTh  IIOJIE3HBIH
JIOTIONTHUTEIBHBIN  MaTepuaa 1o TeMmMaTuke 3aHsATHid. OOydaroummMmcs pEeKOMEHIYEeTCs
CJIEIyIOIas CXema IOATOTOBKY K 3aHATHUIO:




1. ITpopaboTaTh KOHCIEKT JEKIUii;

2. I3yunTh peKOMEH0BAaHHYIO JINTEPATYPY;

3. Ilpu 3aTpyaHeHUAX cPOPMYINPOBATH BOIIPOCH! K IIPENOIaBaTEIIO

4. Ilocne BBINOJIHEHHUs J1a0OPATOpPHOM PabOTHI OGOPMHUT OTUET U MOJTOTOBUTHCS K
3aluTe.

11.2. MeTtoauueckue yKa3aHusl 10 OPraHUu3alii CaMOCTOSITENIbHOM paOOTHI.

CamocrosrenbHas paboTta sBISETCS OAHON M3 BakHEHIIMX (GopM u3ydeHHs JH000MH
qucuuIuiMHbl. OHa TO3BOJIIET CHCTEMAaTH3MpPOBATh W YIIIYOUTh TEOPETUYECKHUE 3HAHUS,
3aKpeNUTh YMEHUS M HaBBIKM, CHOCOOCTBYET Pa3BUTHIO YMEHMH IOJIb30BAThCS HAY4YHOH U
yueOHO-MeToiu4yeckoil  nuTepaTypoi. Ilo3HaBaTenbHas  JEeSATENBHOCTH B IpoliEcce
CaMOCTOSITENIbHOW PaboThl TpeOyeT OT MarucTpaHTa BBICOKOI'O YPOBHS AaKTUBHOCTH H
CaMOOPraHU30BaHHOCTH.

B yueOHOM mporecce BbIIENAIOT JABa BUJA CAMOCTOSTENbHON paboThl: ayAUTOpHAs U
BHEAYIUTOPHASI.

AymuTopHas caMocTosITelIbHass padoTa MO JUCLUUIUIMHE BBINOJHAETCS Ha y4eOHBIX
3aHATHSIX 110J1 HEMOCPEICTBEHHBIM PYKOBOJCTBOM IPENOJIABATEINS U IO €T0 3a/1aHuI0.

BaeaynutopHas camocTtosATenbHas paboTa  CTYAEHTOB IpeJCTaBiseT  coOoi
JIOTUYECKOE IMPOJOJDKEHUE ayJAUTOPHBIX 3aHATHH. 3aTpaThl BPEMEHU Ha BBINOJIHEHUE STOU
paboThl pernaMeHTHpPYIOTCS pabounM y4eOHbIM IUIaHOM. Pexxum paboThl BBIOMpaeT cam
oOyyaronuiicss B 3aBUCUMOCTH OT CBOUX CIIOCOOHOCTEN U KOHKPETHBIX YCIOBUI.

CamocrosrenbHas paboTa MOXET OCYLIECTBIATHCS HMHAWBUAYAIBHO WM TPYNIIaMU
MarucTpaHTOB B 3aBUCHUMOCTH OT L€IH, 00be€Ma, KOHKPETHOM TEMaTUKHU CaMOCTOSITEIIbHON
paboThl, YPOBHS CII0)KHOCTH, YPOBHS YMEHHH 00yUYarOIIUXCSl.

CamocrosiTenbHas paboTa BKIIOUaeT B ce0st pabOTy ¢ KOHCIEKTOM JIEKIUI, U3y4YeHHE
U KOHCIEKTUPOBaHME PEKOMEHIYyeMOHl  JIuTepaTypbl, IOArOTOBKAa  MYyJIbTUMeIUa-
COOOIICHNI/OKIIAI0B, TIOATOTOBKA pedepara, TECTUPOBAHKE, PEUICHUE 3a1ad U yIPAKHEHUN
no oOpa3ly, pelleHHe BapHATUBHBIX 3ajay, BBIIOJHEHHME 4YEpTEeKeH, CXeM, pacueToB
(rpadmyeckux paboT), pelIeHne CUTYallMOHHBIX (MpOQecCHOHANbHBIX) 3a1a4, MOATOTOBKA K
JIENIOBBIM UIpaM, NPOEKTHUPOBAHME M MOJEIUPOBAHUE DPAa3HbIX BUAOB M  KOMIIOHEHTOB
npohecCuOHANBHON e TeNIbHOCTH, HaAyYHO-HUCCIIEI0BAaTENIbCKYIO paboTy U Ap.

KoHTponb pe3ynbTaToB BHEAyAUTOPHOW CAMOCTOSTENBHOW pPabOThl MarucCTpaHTOB
MOJKET OCYUIECTBIIATHCA B Ipeleiax BpPEMEHH, OTBEICHHOTO Ha 00s3aTelibHble y4yeOHbIE
3aHATUS 0 JUCLUUIUIMHE W BHEAYIUTOPHYIO CaMOCTOSTEIbHYI paboTy MarucCTpaHTOB IO
JTUCIUIINHE, MOXKET IMPOXOINUTh B TUCbMEHHOMN, YCTHOM U CMelaHHOW (opMme.



[Tpunoxxenue 1

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

Jucnumirna: Matemaruka u Python ans ananu3sa qaHHbBIX

Kon, Hanpasnenne nmoarorosku/cnenuaisHocth 21.03.01 HedrerasoBoe nemno

HANPaBIEHHOCTH (TIPODHIIB):
«bypenune He(TAHBIX U Ta30BBIX CKBAKHHY,
«[IpoekTupoBaHUE M IKCILTyaTaIMsl CUCTEM TPAHCIIOPTA, XPaHEHUS U COBITA YTIIEBOJOPOJIOBY,
«CTpOUTENBECTBO U 00CITY)KUBAHHE CUCTEM TPAHCIIOPTa, XPaHEHHsI U COBITA YTIIEBOIOPOJIOBY,

«DKCIuTyaTaIys u 00CIyKUBaHHe 00BEKTOB JOOBIYM ra3a, Ta30KOHEHCATa U TIOJ3EMHBIX XPaHUIIHII],
«QKcIuTyaTanus 1 00cIyXxuBaHue 00bEeKTOB AJOOBIYN HEPTHY,
«OKCIUTyaTaIys 1 00CITy)KHBaHUE TEXHOJIOTHYECKUX 00BEKTOB He(DTEra3oBOro Mpou3BOJICTBAY

Kox xoMneTeHmmu

Kon n HanmeHoBanue
pe3ynbTata 00ydeHus
10 TUCUUIUINHE

Kpurepun orieHHBaHMS pe3yabTaTOB 00yUCHNUS

1-2

3

4

5

YVK-1

3HaTh: 31 CMHTAaKCHC
U yTPaBJISIONINe

He 3naeT cuHTakcuc u
YIPaBIISIONINE

3HaeT Ha HU3KOM
YPOBHE CHHTAKCHUC U

3HaeT Ha CpeiHEM
YPOBHE CUHTaKCHC U

3HaeT B COBEPIIEHCTBE CHHTAKCUC U
YIPaBISFOIME KOHCTPYKIHH si3bika Python

KOHCTPYKIIUH SI3BIKA KOHCTPYKILIUH sI3BIKA YIpaBIIAONIHE yIpaBJISIOLIIe
Python Python KOHCTPYKIIUH s13bIKa KOHCTPYKIIUH SI3bIKa

Python Python
Ymets: V1 He ymeer YMeer Ha HU3KOM YMeer Ha cpeiHEM YMeeT B COBEpIICHCTBE BBIOMPATh
pa3pabaTbIBaTh pa3pabaTbIBaTh YpOBHE ypOBHe pa3pabarbiBaTh | pa3pabaThIBaTh MPHUKJIAIHBIE TPOrPAMMBbI HA
MIPUKIIaHbIE MIPUKIIaHbIE paspabaTbIBaTh MIPUKIIaHbIE s3bIKe porpammupoBanus Python
MIPOTPaMMBbI Ha SI3bIKE | MPOTPAMMBI Ha SI3BIKE | TPUKJIAJHBIC MIPOTPaMMBbI Ha S3bIKE
MIPOTrPaMMHUPOBAHUS MIPOTrPaMMHUPOBAHUS MPOTPAaMMBI Ha SI3bIKE | POTPAMMHPOBAHHUS
Python Python MPOrpaMMUPOBAHUSI Python

Python
Bnagets: Bl He Bimageer HaBeikamu | Bnaneer Ha HU3KOM Buageer Ha cpenHem Bnageer B coBepiieHCTBE HABBIKAMH
HaBbIKAMHU pa3paboTku YPOBHE HaBBIKAMH YPOBHE HaBBIKAMH pa3paboTKN MPHUIIOKEHHUH ¢ BHEITHUMHU
pa3zpaboTku MIPUJIOKEHUH C pa3zpaboTku pa3paboTku HCTOYHHKAMU TaHHBIX (TEKCTOBBIMH (haiinamu,
NIPWIOKEHUH C BHEILIHUMU IPWIOKEHUH C IIPUJIOKEHUH C xml-daitmamu
BHEITHUMH HMCTOYHUKAMU JJaHHBIX | BHEIIHUMH BHEITHUMH
HMCTOYHHKAMH TaHHBIX | (TEKCTOBBIMH MCTOYHHUKAMH JTAaHHBIX | UCTOYHUKAMH JaHHBIX
(TeKCcTOBBIMH ¢aitmamu, xml- (TeKCTOBBIMH (TexcroBBIMH (haiinamu,
¢aitmamu, xml- ¢aitmamu (hatinamu, xml- xml-aitnamu
¢aitmamu (hatinamu




KO[[ KOMIICTCHIIMH

Kon u naumenoBanue
pe3yabTata 00y4eHus
10 JUICIUTUINHE

Kpurepun olieHnBaHus pe3yIbTaTOB 00yUYCHUS

1-2

3

4

5

3Hath: 32 OCHOBHEIE
CTaHAapTHBIC MOIYIIH
u OMOJIMOTEKH B

He 3HaeT ocHOBHBIE
CTaHIapTHBIE MOAYIH
u OMOJIMOTEKH B

3HaeT Ha HU3KOM
YPOBHE OCHOBHBIE
CTaH/IapTHBIC MOIYIIN

3HaeT Ha CpeTHEM
YPOBHE OCHOBHBIC
CTaHIapTHbBIC MOAYIIH U

3HaeT B COBEPLICHCTBE OCHOBHBIC CTaHIAPTHBIC
Moy 1 6ubimorexu B Python

Python Python 1 GHOJIMOTEKH B 6ubnmotexu B Python
Python
Ymerts: V2 He ymeer YMeer Ha HU3KOM YMeeT Ha cpenHeM ‘YMeeT B COBEpIICHCTBE BHEIOWPATH

HCTIONB30BaTh KaK
CTaHJapTHbBIE, TaK U
JIOTIOJTHUTENbHBIE
MOJyJIH, PACIINPEHUS
U TTaKeThl

HCTIONB30BaTh KaK
CTaHJapTHbBIE, TaK U
JIOTIOJTHUTENbHBIE
MOJyJIH, PACHINPEHUS
U TTaKeThl

YPOBHE HCIIOJIb30BATh
KaK CTaHJIapTHbIE, TaK
U JIOTIOJIHUTENIbHBIE
MOJyJIH, PACIIUPEHUS
U TTaKeTHI

YPOBHE HCIOJIb30BATh
KaK CTaHJapTHBIE, TaK
U IOTIOJIHUTEIbHBIE
MOJIYJIH, PacHINpEeHHs 1
MTaKeTHI

HCIIOJIB30BaTh KaK CTAHAAPTHBIC, TaK U
JONOJIHUTCIIbHBIC MOAYJIN, paCIIMPEHUA U
IIaKCThI

Bnanets: B2
TEXHOJIOTUSIMH ITOHUCKA
JIAHHBIX M OLIEHKH MX
KayecTBa

He Bmaneer
TCXHOJIOTUSAMHU ITIOUCKaA
JIAaHHBIX M OIICHKH HX
KadecTBa

Bnageer Ha HU3KOM
YPOBHE TEXHOJIOTUSIMHU
IOKMCKA JTaHHBIX U
OLIEHKH UX Ka4ecTBa

Bnaneer Ha cpegHem
YPOBHE TCXHOJOTUAMU
MTOVNCKA JaHHBIX H
OIICHKH MX KauecTBa

Bnaneer B coBeplLIEHCTBE TEXHOJIOTHUSAMHU
IIOHMCKAa JaHHBIX U OLICHKHU UX Kaye€CTBa

3Harte: 33 He 3naer 3HaeT Ha HU3KOM 3HaeT Ha CpellHEM 3HaeT B COBEPIICHCTBE OCOOCHHOCTH
0COOEHHOCTH 0COOEHHOCTH YpOBHE 0COOCHHOCTH YpOBHE OCOOCHHOCTH pa3pabOoTKU MPUKIATHBIX IPOTPAMM Ha S3BIKE
pa3paboTku pa3paboTku pa3paboTku pa3paboTku Python

TIPUKITIATHBIX TIPUKITIATHBIX TIPUKIIATHBIX TIPUKIIATHBIX TIPOTPaMM

MpOTpaMM Ha S3bIKE MIpOTpaMM Ha S3bIKE MpOTpaMM Ha SI3BIKE Ha si361ke Python

Python Python Python

Ymerb: Y3 co3naBaTh
cOOCTBEHHBIE MOJYJIH
U UMIIOPTUPOBATh UX

He ymeer co3znaBarb
CcOOCTBEHHBIE MOJYIIH
¥ UMIIOPTUPOBATH UX

YMeer Ha HU3KOM
YPOBHE CO3/1aBaTh
COOCTBEHHBIE MOTYITH
Y UMIIOPTUPOBATH UX

YMeer Ha cpeiHEM
YPOBHE CO3/1aBaTh
COOCTBEHHBIE MOIYJIH U
MMIIOPTHPOBATH UX

YMeeT B COBEpIIEHCTBE BHIOMPATH CO3/1aBaTh
COOCTBEHHEIE MOAYJIM U UMIIOPTUPOBATH UX

Bnaners: B3
MPAKTUICCKUMU
HaBBIKAMHU
HCIIOIb30BaHU
Habopa OHOIIMOTEK
si3pika Python ms
MPUKJIAIHBIX 337134 B
objacTH aHaiu3a
JIaHHBIX

He Bnageer
MPAKTUICCKUMU
HaBBIKAMHU
HCIIOIb30BaHU
Habopa OuOIIMOTEK
si3pika Python ms
MPUKIIAIHBIX 337134 B
objacTH aHaiu3a
JIaHHBIX

Bnaneet Ha HU3KOM
YPOBHE
MPAKTUICCKUMHU
HaBBLIKAMU
HCIIOJIB30BAHUS
Habopa OnbIMoTeK
s3p1ka Python s
MPUKIIATHBIX 33]1a9 B
obnacTh aHanu3a

Bnaneer Ha cpegHem
ypOBHE
NPaKTHYCCKUMU
HaBBIKAMU
HCIIOIb30BaHKs Habopa
OMOIMOTEK SI3BIKA
Python mns
MIPUKIIATHBIX 32/1a9 B
o0iacT aHayIM3a

Braneer B coBepllieHCTBE MPAKTUUECKUMHU
HaBbIKaMH UCTIOJIb30BaHM Habopa OMOINOTEK
s3bIka Python st npukinaaHeIx 3a71a4 B 00J1acTH
aHaJIN3a JaHHBIX

JIAHHBIX JIAHHBIX
YK-2 3nats: 34 He 3naer 3HaeT Ha HU3KOM 3HaeT Ha CpeTHEM 3HaeT B COBEPIICHCTBE CHEIMAIN3HPOBAHHBIC
CHeLUaTM3UPOBAHHBIE | CHEIHATU3UPOBAHHBIE | YPOBHE ypOBHE OuOIMOTEKHM /U aHAIM3a TAaHHBIX
O6ubIMoTeKN IS O6ubIMoTeKN IS CHeNHaTN3UPOBAaHHBIE | CIEHUATN3UPOBAHHEIC

aHaJIn3a JaHHBbIX

aHaJIn3a JaHHBbIX

OHMOJIMOTEKN [T
aHAJIN3a JaHHBIX

OMOJIMOTEKN IS
aHaJIN3a JaHHBIX




KO[[ KOMIICTCHIIMH

KOIL 1 HAMMCHOBAHUC

Kpurepun olieHnBaHus pe3yIbTaTOB 00yUYCHUS

pe3ysbTata 00ydeHus 1-2 3 4 5
10 IUCUUILTIHE
Ymers: V4 He ymeer YMeer Ha HU3KOM YMeeT Ha cpenHeM ‘YMeeT B COBEpIICHCTBE BBEIOWPATH
pa3pabaTbIBaTh pa3pabaTeIBaTh YpOBHE YpOBHE pa3padaTbiBaTh | pa3padaTbIBaTh NPUIOKEHUS M COOCTBECHHBIX
TIPUIIOKCHUSA 1 TIPUIIOKCHUS 1 pa3pabatbeIBaTh TIPUIIOKCHUS U 6mbnmotek Ha s3p1ke Python
COOCTBEHHBIX COOCTBEHHBIX MPUIIOKEHUS U COOCTBEHHBIX
OnOIMOTEK Ha S3BIKE OnOIMOTEK Ha S3BIKE COOCTBEHHBIX OnOIMOTEK Ha S3BIKE
Python Python OMOIHOTEK Ha A3BIKE Python
Python
Bnaners: B4 He Bnaneer Brnaneer Ha HU3KOM Bnaneer Ha cpennem Brnaneer B coBepliieHCTBE BEICOKOYPOBHEBBIMU
BBICOKOYPOBHEBBIMHU BBICOKOYPOBHEBBIMHU YpOBHE yYpOBHE S3bIKaMU IporpaMMmupoBanus Python,
SI3BIKAMU SI3BIKAMU BBICOKOYPOBHEBBIMHU BBICOKOYPOBHEBBIMHU cooTBeTcTBYIOImMME OnbmoTekamu (NumPy
NIPOTPaMMUPOBAHUS NIPOTPaMMHUPOBAHUS SI3bIKAMHU SI3BIKAMU Pandas, SciPy) u cierimanuzupoBansbv [10
Python, Python, MpOrpaMMUPOBAHUS MIPOrpaMMUPOBAHUS
COOTBETCTBYIOIINMHI COOTBETCTBYIOIINMHI Python, Python,
OnbIMoTEKaMH OnbIoTEKaMH COOTBETCTBYIOIINMHU COOTBETCTBYIOIIUMH
(NumPy Pandas, (NumPy Pandas, OubIMoTEKAMHU OoubIImoTEKaMuU
SciPy) u SciPy) u (NumPy Pandas, (NumPy Pandas, SciPy)
CHELHATN3UPOBaHHBIM | CIICIHAIN3NPOBAaHHEIM | SciPy) u u
o o CHEUAIN3UPOBAHHBIM | CIIELUATU3UPOBAHHBIM
110 1o

3HaTh: 35 METOOBI
HUHTEJUICKTYaIbHOTO
aHaJiu3a JIaHHbIX,
HUMETh NPECTABICHUE
0 THIAX 3ajad4,
HNMCHIINX OTHOLICHUC
K QHAJIN3y JaHHBIX
1100 MOTEHLMAIT U1
PELICHUSI C TIOMOIIBIO
YKa3aHHBIX METO/IOB.

He 3naeT metoanl
HMHTEJJIEKTYalIbHOTO
aHaJiu3a JaHHbIX,
UMETh TPe/ICTaBJICHNE
0 THIIaX 3aj]a4,
HNMCHIINX OTHOLICHUC
K aHAITN3y JaHHBIX
JIM00 IMOTEHIHAI IS
PEIIeHHS ¢ TIOMOIIHIO
YKa3aHHBIX METOOB.

3HaeT Ha HU3KOM
YPOBHE METO/IbI
HHTEJUIEKTYaIbHOTO
aHajau3a JaHHbIX,
HMETh IPEACTaBICHUE
0 THIIaX 3a7ad4,
HMMEIOIINX OTHOILLIEHUE
K QHAJIN3Y JIAHHBIX
1100 MOTEHLMAI IS
PELICHUsI C TIOMOIIBIO
yKa3aHHBIX METOJIOB.

3HaeT Ha CpeHEM
YPOBHE METOJIBI
HHTEJIIEKTYaJIbHOTO
aHaJIu3a JIaHHbIX,
UMETb MPE/ICTaBICHUE
0 THIIaX 3ajad,
HMEIOIUX OTHOILCHHUE
K aHAIIM3Y JaHHBIX
100 MOTEHIMAT IS
pELICHHS ¢ IIOMOLIBI0
yKa3aHHBIX METOJIOB.

3HaeT B COBEPIIEHCTBE METO b
MHTEJUIEKTYaIbHOTO aHalI3a JaHHbIX, UMETh
MPE/ICTaBICHUE O THIAX 3a/1a4, UIMEIOIINX
OTHOIICHUEC K aHAJIU3y JaHHBIX 1100 IIOTCHI Al
JJIA peIICHU ¢ TIOMOIIBIO YKa3aHHBIX METOJ0B.




KO[[ KOMIICTCHIIMH

Kon u naumenoBanue
pe3yabTata 00y4eHus
10 JUICIUTUINHE

Kpurepun olieHnBaHus pe3yIbTaTOB 00yUYCHUS

1-2

3

4

5

YwMmeth: V5
NPUMEHATH METOMBI
HHTEIUIEKTYaIbHOTO
aHaAJIM3a JAHHBIX JUTS
3a/1a4 B CBOEH
po¢eCCHOHATBHOI
o0nacTy, IPOBOANUTD
JCKOMITO3HIINIO
CITOXKHBIX 33724 Ha
OoJiee IPOCTHIC U
TIOJIJIAFOLIECS
peLICHHIO
W3y4YCHHBIMH
METOaMH,
COMOCTABILATH HAOOPEI
JaHHBIX,
OCYIIECTBIIATH
Pa3JIMYHbIC TUIIbI
aHaJM3a M NPOTHO3a C
MIOMOIIBIO METOJIOB
HHTEJJIEKTYaIbHOTO
aHaJIn3a JaHHbIX

He ymeer npumeHsTh
METOBI
HHTEIUIEKTYaIbHOTO
aHaAJIM3a JAHHBIX JUIS
3aJ1a4 B CBOEH
po¢eCCHOHATBHOM
o0nacTy, POBOANUTD
JEKOMITO3HILINIO
CJIOKHBIX 3aJ1a4y Ha
OoJiee POCTHIC U
TIOJIJIAFOLIECS
pELICHHIO
N3y4YCHHBIMH
METOIaMH,
COMNOCTABILATH HAOOPEI
JaHHBIX,
OCYIIECTBIIATH
Pa3JINIHBbIC TUIILI
aHaJM3a M NPOTHO3a C
MIOMOIIBIO METOJIOB
HHTEJJIEKTYalbHOTO
aHaJIn3a JaHHbIX

VMeeT Ha HU3KOM
YpOBHE IPUMEHSTH
METO/IbI
HMHTEJUIEKTYaJIbHOTO
aHajau3a JaHHBIX TS
3a7a4 B CBOEH
npo¢eCCUOHATBHOM
001acTH, MPOBOTUTH
JIEKOMIIO3UIIUAIO
CIIOKHEIX 3a7a4 Ha
Oonee mMpocThIie U

IO AJAFOIIHECS

[ R11:1210)
HU3YUCHHBIMHU
METOJaMHU,
COTIOCTAaBJIATH HAOOPHI
JIaHHBIX,
OCYILIECTBIIATH
pa3J'II/I‘-IHI)I€ THIIbI
aHaJM3a U MporHo3a ¢
ITOMOIIILI0 METOO0B
HHTEJUIEKTYaIbHOTO
aHaJIn3a JaHHBIX

YMeeT Ha cpenHeM
YPOBHE NMPUMEHSTh
METO/IBI
HHTEIJICKTYaIbHOTO
aHaM3a JaHHBIX IS
3a/1a4y B CBOEH
poeCCHOHATBHOM
o0J1acTi, NPOBOUTH
JIEKOMITO3HIIH IO
CITOXHBIX 33]1a4 Ha
OoJiee POCTHIC U

IO/ TAFOTIHECS
PELICHUIO U3YYSHHBIMHU
METO/IaMH,
COMOCTABJIATH HAOOPBI
JIAHHBIX, OCYILECTBIISATh
Pa3JIUYHbBIC TUIIBI
aHaJM3a M MPOTHO3a ¢
MTOMOIIBIO METO/IOB
HHTEJJIEKTYaTbHOTO
aHaJIn3a JaHHbIX

‘YMeeT B COBEPIICHCTBE BBHIOMPATH IPUMEHSTH
METOBI HHTEIIEKTYaJIFHOTO aHaJI3a JaHHBIX
JUTA 33724 B CBOEH Mpo¢ecCHOHATBHOM
00JacTH, IPOBOIUTH JCKOMIIO3HIIUIO
CJIOKHBIX 3a/1a4 Ha OoJiee IPOCTHIE H
TIOIIAFOIIIECS PEIICHUIO N3ydYCHHBIMH
METOJ[AMH, COTIOCTABIIATh HAOOPHI TaHHBIX,
OCYUIECTBJIATh PA3IMYHbIC TUIIBI aHAINU3A U
MIPOTHO3a ¢ MOMOUIBI0 METOIOB
MHTEJJIEKTYaJIbHOTO aHalu3a JaHHbIX

Buagers: BS
TEXHOJIOTUSIMU
NPOSKTUPOBAHHUS
pa3pabotku 6a3 u
XPaHWIHIL JaHHBIX H
HCIIONB30BAHHMS
oOy4aromux HabopoB
JIAHHBIX

He Bapeer
TEXHOJIOTUSIMU
NPOSKTUPOBAHHUS U
pa3pabotku 6a3 u
XPaHWIHIL JaHHBIX H
HCIIONB30BAHHMS
oOy4arommux HabopoB
JIAHHBIX

Biageer Ha HU3KOM
YPOBHE TE€XHOJIOTHUSIMU
MPOEKTUPOBAHUS 1
pa3pabotku 0a3 u
XPaHWINIL IAHHBIX 1
WCTIONIb30BaHMS
oOyuaromux HabopoB
JIAHHBIX

Bnaneer Ha cpegHem
YPOBHE TEXHOJIOTHAMHU
NPOCKTUPOBAHHUS U
pa3pabotku 6a3 u
XPaHWIHII JTAHHBIX H
HCIIONB30BaHHS
00y4aromumx HabopoB
JaHHBIX

Bnaneer B coBeplIEHCTBE TEXHOJIOTHUSMHU
MPOEKTUPOBAHHMS U Pa3pabOTKu 6a3 u
XPaHUIHIIL JaHHBIX U UCIIOJIb30BaHUS
o0ygaromux HaOOPOB TaHHBIX

3Hatb: 36

3HATh CIOCOOBI cOopa
1 aHAJIM3a UCXOIHBIX
JAaHHBIX JIs
IMOCTAaHOBKH 3a7ad,
peIIaeMbIX ¢
MTOMOIIIBI0 METO/IOB
HMHTEJUICKTYabHOTO
aHau3a TaHHBIX.

He 3Haer 3HaTh
crocoOsI cbopa u
aHaJIn3a HCXOOHBIX
JAaHHBIX JIs
MOCTaHOBKH 3a/1a4,
pelaeMsbIx ¢
TIOMOIIIBIO METO/IOB
MHTEJIJIEKTYaIbHOTO
aHanM3a JJaHHBIX.

3HaeT Ha HU3KOM
YPOBHE 3HATh
crocoOsI cbopa u
aHaJIn3a UCXOOHBIX
JAHHBIX I
MOCTaHOBKH 3a/1ad,
penaemMbIx ¢
MIOMOIIBIO METOJIOB
MHTEJUIEKTYaIbHOTO
aHaJIM3a IAHHBIX.

3HaeT Ha CpeTHEM
YPOBHE 3HATh CIIOCOOBI
cOopa u aHam3a
HUCXOAHBIX NAHHBIX AJIA
MOCTaHOBKH 3a/1a4,
penaeMbIX ¢ MOMOIIBIO
METO/I0B
MHTEJJIEKTYaIbHOTO
aHau3a TaHHbIX.

3HaeT B COBEPIIEHCTBE 3HAThH CIIOCOOBI cOopa
" aHaJIM3a UCXOOHBIX TAHHBIX JJIS IMTOCTAHOBKH
3a1a4, pelraeMbIX ¢ IOMOIIBIO METOIOB
MHTEJUICKTYaIbHOTO aHAIN3a JIaHHbIX.
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pe3yabTata 00y4eHus
10 JUICIUTUINHE

Kpurepun olieHnBaHus pe3yIbTaTOB 00yUYCHUS
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3

4

5

Ywmetb: V6 [ToHnMath
KaK U3y4CHHbIC B
KypCe METO/IbI
peain30BaHbl B
ncnonszyemom I10.

He ymeer [lonumars
KaK U3y4CHHbIC B
Kypce METOJIbI
peaan30BaHbI B
ncnonezyemom I10.

‘YMeeT Ha HU3KOM
ypoBHe [ToHMMaTh Kak
M3ydCHHBIE B Kypce
METO/IBI PEaT30BaHbI
B ucnonbzyemom [10.

YMeeT Ha cpenHeM
ypoBHe IToHMMaTh Kak
N3y4YEeHHBIE B Kypce
METO/IBI PEaTN30BaHbI B
ncnonpzyemom I10.

YmMmeer B coBepmieHCTBe BBIOMpaTh [loHMMAaTh
KaK M3Y4YCHHbIEC B KypCe METOABI PEaTn30BaHbI
B ucnonbzyemom I10.

Bianers: B6 He Bmaneet Brnaneer Ha HU3KOM Bnaneer Ha cpenHem Brnaneet B coBepmieHCTBE crioco0amu
crocobamu criocobamu YpOBHE crioco0amu YpOBHE crioco0amu HHTETPaIlH Pa3HOPOJHBIX HA0OOPOB TaHHBIX B
HHTErpaluu HHTETpaluu MHTETPaLUH HHTErpaluu €/INHOM XpaHWIIHUIIE.
Pa3HOPOJIHBIX Pa3HOPOJTHBIX Pa3HOPOHBIX Pa3HOPOIHBIX HAOOPOB
Ha0OpOB JIaHHBIX B Ha0OpOB JTaHHBIX B HabOPOB JITaHHBIX B JIaHHBIX B €JJMHOM
CAMHOM XpaHWJINIIIE. CAMHOM XpaHWJINIIE. CAVMHOM XpaHUJINIIC. XpaHWJINIIC.
E€MOHCTpPUPYET E€MOHCTpPUPYET
3HaTh: He 3naer A TPHPY! A TPHPY
OTACJIBHBIC 3HAHUS 110 JOCTAaTOYHBIC 3HAHUS
TEXHOJIOTHYECKHUE TEXHOJIOTHYECKHUE JleMOHCTpUpyeT HCYEPIbIBAOIINE 3HAHUSA 110
TEXHOJIOTUYECKIM 10 TEXHOJIOTMIECKUM
TIPOLIECCHI TIPOTIECCEHI TEXHOJIOTHUECKHM TIpolieccaM HeTerazoBoro
mporneccam npoueccam
HedTerazoBoro HedTerazoBoro MPOU3BOJICTBA
HEe(Tera3oBoro HE(TEra3oBoro
npousBocTBa (37) MIPOU3BOJICTBA
MPOM3BOJICTBA MPOM3BOJICTBA
YMeeT ocymecTBIATh
BE1G0 YMeeT ocymecTBIATh
YMeTh: OCyIIECTBIIATH p BBEIOOD
He ymeer TEXHOJOTHYECKUX
BBIOOD TEXHOJIOTMYECKUX
OCYIIECTBIISITH BEIOOD MIPOILIECCOB U
TEXHOJOTHYCCKUX MpO1ECCOB U
TEXHOJIOINYECKUX OCYILLECTBJIATH B coBepiieHCTBE yMeeT OCYIIECTRISATH BBIOOD
IIPOIIECCOB U OCYILECTBIISATh
MIPOIIECCOB U CHCTEMaTH3aLUI0 TEXHOJIOTHYECKUX MPOIECCOB U OCYIIECTBIATh
[IKC-1 OCYILIECTBJIATH CUCTEMATU3ALUI0
OCYIIECTBJIATDH I/IH(bOpMaHI/II/I O HHUX, CHUCTEMATHU3aAI U0 I/IH(i)OpMaI_[I/II/I O HUX
CHUCTEMaTH3aLHI0 uH(bOpMaLUH O HUX,
CHUCTEMaTH3aLHIO JIOTTyCKast
nHpopMannu 0 HUX JIOITyCKas
HHPOPMALIUU O HUX 3HAYUTENbHEIE
7 HE3HAYUTEIIHHBIC
HETOYHOCTHU H
HETOYHOCTH
MIOTPEITHOCTH
Bnaneer Xopoulo Biajaeer
Bnaners: HaBbIKaMu He Bnaneer HaBbIKaMH OIIpeeIeHHBIMA HaBbIKaMu BbIOOpa 1
BEIOOpA U BEIOOpA U HaBbIKaMu BbIOOpa 1 CHCTeMaTH3aLH B coBepimieHCTBE BiaieeT HaBBIKaMH BEIOOpa
CHCTeMaTH3alUH CHCTeMaTH3aLUH CHCTEeMaTH3aLH TEXHOJIOTHYECKHX 1 CUCTEMAaTH3alN1 TEXHOJIOTHIECKUX
TEXHOJIOTUUECKHX TEXHOJIOTHYECKUX TEXHOJIOTHYECKUX MIPOIIECCOB, JOITyCKas MIPOIIECCOB
nporteccos (B7) IIPOLIECCOB IIPOLIECCOB, IOIYCKast HE3HAYUTEJIbHbIE
psix onrOOK OIINOKH




KO[[ KOMIICTCHIIMH

KOIL 1 HAMMCHOBAHUC

Kpurepun olieHnBaHus pe3yIbTaTOB 00yUYCHUS

pe3ysbTata 00ydeHus 1-2 3 4 5
10 IUCUUILTIHE
HemoHcTpHupyeT HemoHcTpHupyeT
3nats (38): pu3uKo- He 3naer ¢pusnko- OTJCNbHBIC 3HAHUA 10 | JOCTaTOYHBIC 3HAHUS
MaTeMaTHIeCKUit MaTeMaTHIeCKUit (uznko- ¢duzuKo-
JleMOHCTpHpPYET UCUEPIIBIBAIOIINE 3HAHUS 10

anmapat AJs peIIeHUs] | ammapart ISl peIlcHUs MaTeMaTHIECKOMY MaTeMaTHIECKOMY

(bU3UKO-MaTEMaTHIECKOMY ammapaTy s
pacdeTHo- pacdeTHo- anmapary s anmaparty JUIs peIeHHs

pELIeHHs PacueTHO-aHATUTHIECKHX 3a7ad,
aHAINTHYECKUX 33/1a4, | aHAIUTUYECKHUX 3a/ad, | PEIICHUS pacieTHO- pacdeTHo-

BO3HHUKAKOIIUX B X0J€

BO3HHKAOIIHUX B XO0A€

AHAJIMTHYCCKHUX 3aJa4,

AHAJIMTHYCCKHUX 3aJa4,

BO3HUKAIOIIUX B X071€ Mpo(dheccnoHaIbHOM

. o JIESITEILHOCTH
po¢heCCHOHATBHOM poheCCHOHATBHOM BO3HUKAIOIIKX B X0/ | BO3HUKAIOIIMX B XOJC
JeSTEILHOCTH JeSTEILHOCTH npodeccHoHALHOM npodeccHoHaNTBLHON
JIEATEILHOCTH JIESITEILHOCTH
YMeeT ucnoiab30BaTh
Yuerts (V8): Ymeer He ymeer ¢busuko-
YMeeT ucnonab3oBaTh .
HCIIONh30BaTh HCIIOJIb30BaTh usHKo MaTeMaTUYeCKHui
¢busmko- ¢busmko- . anmapar JJisl peieHuUst
N . MaTeMaTUYeCKui B coBepliieHCTBE yMEET UCTIOB30BATh
MaTeMaTHYeCKH MaTeMaTHYeCKHH pacyeTtHo- N
anmapar JJisl peleHuUst (bH3UKO-MaTEeMATUYECKUI armapaT st
anmapar JJisl pEUICHUs] | anmapar JUis pelieHus AHAIMTHYECKUX 337134,
pacyeTtHo- PELICHUS pacYeTHO-aHATUTUYECKUX 3a/1ad,
pacyeTtHo- pacyerHo- BO3HUKAIOIIUX B XO/I€ o
AHAIIMTHYECKUX 37134, . BO3HUKAIOIIUX B X07I¢ MPO(eCCHOHATBHOM
AHAIMTHYECKUX 3a/1a4, | aHATUTUYECKHUX 3a/1ad, npodeccroHaNIbHON
BO3HUKAIOIIUX B XO/I€ JIeSITEIILHOCTH
BO3HHUKAOIIUX B XOAC BO3HHKAKOIIUX B XOI€ o JCATCIBbHOCTH,
. . npo¢heCCUOHATBHOM
po¢heCCHOHATIBHOM npo¢heCCHOHATBHOM JIOTTyCKast
JIESITeIbHOCTH
JACATCIIBHOCTHU JACATCIIBHOCTHU HC3HAYUTCIIbHBIC
HETOYHOCTH
Bnanets (B8): Bnaneer ¢pusuko- Xopo1io BrageeT
(B8) He Bnazgeer ¢pusuko- ¢ p
¢buzuko- MaTeMaTHYECKUM ¢busuxo-
MAaTEMATHYCCKUM
MaTEMAaTHYCCKUM armaparom JJjid MaTE€MaTHYCCKUM B COBCPUICHCTBE BJIAACCT (I)I/I3I/IKO'

armapaTtom s
peuieHus pacucTHO-
AHAJIMTHYCCKHUX 3aJa4,

armapaTrom s
pemeHus pac4eTHO-
AHAJIMTHYCCKHUX 3aJa4,
BO3HHKAIOIIHUX B XO0I€

peuieHus pacucTHO-
AHAJIMTHYCCKHUX 3aJ1a4,
BO3HHUKAIOIINX B XOJ1€

armaparoMm AJid
peuicHus pacucTHO-
AHAJIMTHYCCKHUX 3aJ1a4,

MAaTEeMaTU4CCKUM alIrapaTom i peHICHUA
PaCYCTHO-aHAJIUTUYICCKUX 3a1a4,
BO3HHKAKOIIHUX B XOI€ HpO(i)eCCHOHaHBHOﬁ

BO3HMKAIOIIUX B XOJI€ o npodecCUOHAIBHOIM BO3HMKAIOIIUX B XOJIE JEATENBHOCTH
. npo(heCcCHOHATBHOM .
npoQecCUoHANBHOM CATOIBHOCTH JEATENBHOCTH, npoQecCUOHANBHOIM
JACATCIIBHOCTHU JOIMyCKasd psAana OHII/I6OK ACATCIBbHOCTHU
€MOHCTPUPYET €MOHCTPHUPYET
3uath (39): He 3naer A TPHPY A TPHPY
OTACIIbHBIC 3HAHUA 110 JOOCTAaTOYHBIC 3HAHUS
TIPUMEHAECMBIC TIPUMEHACMBIC JIGMOHCTpI/IpyeT HCYEPIBIBAIONINE 3HAHUA 110
MIPUMEHACMBIM 10 MPUMECHIACMBIM
METOABI KOHTPOJIA METOABI KOHTPOJIA IPUMEHAEMBIM METOJIaM KOHTPOJIA
METOAaM KOHTPOJIA METOAaM KOHTPOJIA
TIPOU3BOACTBEHHBIX IMPON3BOJACTBEHHBIX IIPOU3BOJACTBEHHBIX IMTPOLECCOB
TTPOU3BOACTBEHHBIX TTPOU3BOACTBEHHBIX
[POIIECCOB [POLIECCOB
[POIIECCOB [POIIECCOB




KO[[ KOMIICTCHIIMH

KOIL 1 HAMMCHOBAHUC

Kpurepun olieHnBaHus pe3yIbTaTOB 00yUYCHUS

pe3ysbTata 00ydeHus 1-2 3 4
10 TMCIHIUTIHE
He ymeer
Yumers (V9): y VYMeer npuMeHsITh
HCIIONB30BATh YMeeT nIpuMeHsTh
NPUMEHSATb COBPEMEHHOE
HPUMCHSATD COBPEMEHHOE
COBpEMEHHOE o0opynoBaHHe U
COBpEMEHHOE o0opynoBaHHe U B coBepuieHcTBE yMeeT NPHUMEHSTD

o0opynoBaHUE H

o0opynoBaHue U

MaTepuaIbl AJI

MaTepHabl I
obecriedeHnsT KOHTPOJIA

COBPEMEHHOE 000PYIOBaHUE U MaTepHaIIbI

MaTepHasl Ui
MaTepHasl I o0ecreueHus JUIsL 00eCTIeYeHHsT KOHTPOJIS
obecrieueHus MPOU3BOACTBEHHBIX
obecreueHus KOHTPOJIS MPOU3BOICTBEHHBIX TPOIIECCOB

KOHTPOJIS MPOLIECCOB, AOMYyCKasI

KOHTPOJIS MPOU3BOACTBEHHBIX
MPOU3BOACTBEHHBIX HE3HAYUTEITbHBIC

POU3BOICTBEHHBIX MPOLIECCOB

HPOIIECCOB HETOYHOCTH

IPOIIECCOB

Bnageer
Burazgets (B9): Xopoliio BiageeT
He Texnonorusimu TCXHOJIOTUSAMU

TEXHOJIOTUAMHU TCXHOJIOTUAMN

KOHTPOJIS KOHTPOJIS B coBepuieHcTBE BlageeT TEXHOIOTHSIMH
KOHTPOJIS KOHTPOJIS

NPOU3BOICTBEHHBIX MPOU3BOACTBEHHBIX KOHTPOJIS TPOM3BOJICTBEHHBIX MTPOLIECCOB

MPOU3BOACTBEHHBIX MPOU3BOACTBEHHBIX

HPOLIECCOB MPOLIECCOB, AOMyCKast
TPOLIECCOB TPOLIECCOB

psix ommboK




KAPTA

o0ecre4eHHOCTH TUCIHUTIIMHBI (MOLYJIs) y4eOHOI M y4eOHO-MeTOANYECKOM JINTepaTypoi
Jucnurumna: Maremaruka u Python mis ananusa qaHHBIX

Kon, Hanpasnenne nmoaroroBku/crenuanbsHocth 21.03.01 HedrerasoBoe nemno
HATPaBIEHHOCTH (TIPOWIIB):

«bypeHnne HePTIHBIX U TA30BbIX CKBAKUH,

«[IpoekTupoBaHue M IKCILTyaTallisi CUCTEM TPAHCIIOPTA, XPaHEHUS U COBITA YIIIEBOJOPOIOBY,
«CTpOUTENHCTBO U 00CTYKMBAHUE CUCTEM TPAHCIIOPTA, XPAaHEHHS U COBITA YTIIEBOAOPOIOBY,
«DKCIUTyaTays 1 00CITy>)KHBaHHE 00BEKTOB JOOBIYH ra3a, Ta30KOHICHCATa U TIOJI3MHBIX XPaHUIIHII],
«OKcIuTyaTanus 1 o0ciyxuBaHue 00beKTOB 100U HeDTHY,
«DKCIUTyaTaIys 1 00CITy)KHBaHHE TEXHOJIOTHYECKUX 00BEKTOB He(DTEra3oBOro Mpou3BOJICTBAY

[Ipunoxxenue 2

Hazpanwne yueOHOTO, y9eOHO-METOAMYECKOTO H3IaHUS, Konunu Kontunrent Ob6ecmieueH Hanuu
aBTOp, U3/1aTENbCTBO, BUJ U3/IaHNUs, TOJ U3aHUS €CTBO oOyyaromuxcs, HOCTh ne
/o 9K3EMIUISIPOB | UCHIOIB3YIOIINX 00y4armuxcsi | AIEKTPOHHOT
B BUK YKa3aHHYIO JUTEPATYPOU, 0 BapuaHTa
JUTEPATYPY % B OBC (+/-)
Bosipimmaos, M. I'. BeruncnutensHble METOB! anredpsl U aHau3a: yueoHoe nmocodue /
M. I'. bosipminHoB. - CapaToB: By3oBckoe o0pa3zoBanue, 2020. - 225 c. op* 30 100% +
http://www.iprbookshop.ru/93065.html
Tponun, M. I1. OcHoBEI ipuknanHo# anredpsl: yueOHoe nocobue / M. I1. Tponus. - 2-e p* 30 100 N
u3m., crep. - Cankr-IletepOypr: Jlans, 2020. - 288 c. https://e.lanbook.com/book/139282
Kpamep, ['apansg Matemaruyeckue meto bl cratuctuku / ['apansg Kpamep; nep.: A. C.
Monun, A. A. Iletpos; pea. A. H. Konmoroposa. - Mockaa, I/I)KeBVCKi Perynsapnas u Ap* 30 100% +
Xa0TUYEeCKas IMHAMUKa, IHCTUTYT KOMIIBIOTEPHBIX UccienoBanui, 2019. - 648 c.
http://www.iprbookshop.ru/92046.html
Maxkunnu, ¥Yac Python un ananus gannsix / Yac Makkunnu. - Python n ananus nanssix,
2024-10-28. - Capatos: [IpodhooOpazoranue, 2019. - 482 c. DOPp* 30 100 +

http://www.iprbookshop.ru/88752.html
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MeToibl ONTHMH3AIINHI: TEOPHSI U aJITOPUTMBL: yueOHOe TocoOHe 11 BY30B / A. A.
UYepmnsk, C. A. bormanosuy, JK. A. Uepnsik, 0. M. MeTenbckuid. - 2-e U31., UCIP. U JIOII. DPp* 30 100
- Mockaa: FOpaiit, 2020. - 357 ¢. https://urait.ru/bcode/453567

enynpko B.M. SI3bIk mporpaMMupoBaHusi BEICOKOTO YpoBHS Python. dynkuuwy,
CTPYKTYpPHI JaHHBIX, JOMOJHUTEIbHBIE MOIYIH [ DIEKTPOHHBIN pecypc]: yaeoHoe
noco6ue/ Lllenynpko B.M. - DnekTpoH. TekCcTOBbBIE JaHHbIC. - PocToB-Ha-JloHYy, OP* 30 100
Taranpor: M3narensctBo FOxHOTO enepansHoro yausepcurera, 2017.- 107 ¢.- Pexum
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