ST BCTBO HAYKH U BolclIErO OBPA3OBAHIS POCCHIICKON OFIEPAITII

®WO: Knoukos H0pwii Cepreesuy denepanbHOe rocyJapCTBEHHOE OIOIKETHOE

flomkrocTy: u.0. pektopa 00pa3oBaTenbHoe yUpEK/IEHHE BBICIIEro 00pa3oBaHus
[ata nognucanus: 07.05.2024 16:41:55 2 -
Vit morsamii SHIOMEHCKHI HHIY CTPHAJIBHBIA YHUBEPCHTET

4e7c4ea90328ec8e65c5d8058549a2538d7400d1

YTBEPXKJIAIO
[pencenatems KCH
L 77777) - H.C. 3axapos
«J /\)’> ey 2021 r.
PABOYASI [IPOIPAMMA

nucnuriuHel: Marematuka u Python mng ananuza nannasix

crenuaneHocTh:  23.05.01 HasemHBIE TpaHCIOPTHO-TEXHOJIOTHYECKHE
cpeJcTBa

cnenuanusanus: IloabeMHO-TpaHCIOPTHBIE, CTPOHTENBHBIE, IOPOIKHLIC
cpezcTsa U 000pyaOoBaHHE

thopma 00yueHHs: OYHAS



PaGouas mporpamma pa3paboTaHa B COOTBETCTBHH C YTBEP:KIEHHBIM Y4YEOHBIM ILIAHOM OT
30.08.2021 r. u tpebopanusamu OITOIT cnenmansnoctu 23.05.01 HasemHbIe TpaHCIIOPTHO-
TEXHOJOTHYECKHEe CpefcTBa crenuanu3anus I[loJbeMHO-TPaHCIOPTHEIE, CTPOHTEIBHEIE,
JIOPOYKHEBIE CPENICTBA U 0BOPYIOBAHHE K Pe3yIbTaTaM OCBOSHHS JHCIMIUIMHEL «MaremaTnka

u Python st ananu3a gaHHBIXY.

Pabouas mporpamma paccMoTpeHa

Ha 3aceJlaHuK Kadeapel Ou3Hec-nHOOPMATUKH U MATEMATHKH

[potokon Ne / or« s/ » ¥ 2021 r.

o

3aBemyromui kadeapoi g O.M. bapbakos

7

COTJIACOBAHO:

PykoBOAHTETE 06pa30BaATENLHOM IPOrPaMMBI /7 ////
L

Jiy _0F 2021t

Pabouyro mporpaMmy paspaboTai:

M.A. AxaHoBa, IOLEHT, K.C.H. .- ,’;:/,\'

T.M. Magsspor



1. Henau u 321241 0CBOEHUSA IMCUMILIUHBI/ MOTLYJIS

Llenp OUCHMIUIMHBI 3aKIIOYACTCS B OBIIAJICHUHM CTYJIEHTAMH OCHOBaMH pPalOTHI C
s3pIkOM  Python B aHaim3e IaHHBIX, PACHIMPEHUH TEOPETUYECKOH M TMPAKTUYCCKOH
MOJArOTOBKM B OOJIACTH MaTeMaTHYeCKOrO aHaiu3a, JIMHEHHOW anreOpbhl, METO/0B
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 OINEpanuii ¢ MHOTOMEPHBIMA MAacCCHBaMH 0 BHU3YaIHM3allUd W peaTu3aluu
Pa3IUYHBIX MAaTEMaTHYECKHX METOJOB, B TOM YHCJIC JUHEHHOW aireOphl KaKk OCHOBHOTO
MaTeMaTHYECKOT0 anmnapara Jyis padoThI C IaHHBIMU,

- U3yYEHHE METOJOB ONTHUMH3AIMY KaK HAMIYYIIEro MHCTPYMEHTA JUIS ONPEIEIICHUS
ONTHUMAJILHBIX TTAPAMETPOB CUCTEMBI,

- 3HAKOMCTBO C MATPUYHBIMH PAa3JIOKCHUSIMHU, KOTOPBIC HCIIOJIB3YIOTCS IPHU
MOCTPOCHHM PETPECCUOHHBIX MOJENEH, ISl YMEHbBIICHHsS pPa3MEPHOCTH JaHHBIX, B
PEKOMEH/IATEIbHBIX CHCTEMaX M B aHAJIN3€ TCKCTOB,;

- pacuMpeHue 3HaAHUK O 0A30BBIX KOHIICMIIHSIX TCOPHH BEPOSTHOCTEH M CTATUCTHKH,
KOTOpBbIC HEOOXOJMMBI I MMOHUMAaHHS MEXaHHW3Ma padOThl MPAKTHUYECKH BCEX METOJIOB

aHaJIM3a JaHHBIX.

2. MecTo aucuuminHbI/MoayJisi B crpyktype OIIOII BO

JlucuuruiiHa OTHOCHUTCS K JUCHMIUIMHAM 3jeKTuBHOro wmoxayns «Digital & IT.
MamunaHoe oOyueHHWe U aHaJW3 JIaHHBIX» YacTH Y4yeOHOro IuiaHa, (GopMupyeMoit
y4acCTHUKaMU 00pa30BaTeNIbHbIX OTHOIIEHUH.

HCO6X0}_'[I/IMBIMI/I YCIIOBUAMU AJId OCBOCHUSA NUCHUIIIIMHBI ABJIAIOTCA:

— 3HaHUE OCHOBHBIX MATPUYHON anredOpbl, MaTeMaTHYECKOro aHalu3a, TEeOopUuu
BEPOSITHOCTEN M MATEMAaTU4YECKOM CTATUCTHUKH;

— TIOHMMaHHE€ OCHOBHBIX MPUHIUIIOB aJTOPUTMHU3ALNU U TPOIPAaMMUPOBAHNUS;

—  3HaHHE OCHOB sI3bIKa MporpaMMupoBanus Python;

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

CopnepkaHue AUCUUIUIMHBL SIBJISETCS JIOTMUYECKUM IPOAOJDKCHUEM JIUCIIUITIMHBI
«Matematuka» 0a30BBIM [UId M3y4YeHHs cileayommx auciuriud moxyns «Digital & IT.

MamumHHOe O00ydyeHMe M aHauu3 JaHHBIX»: «MamuHHoe OO0y4eHHe M BOINPOCH



HCKYCCTBCHHOI'O HHTCIIJICKTA»,

JAHHBIX).

«HeiiponHble ceTuy,

«HpI/IK.HaI[HIale 3aga4yyd aHajJu3a

3. Pe3yabTaThbl 00y4eHHsI MO M CHUILIHHE/ MOTYJIIO

[Ipouecc u3yueHus: AUCUUILTUHBI/MOYJSI HaMpaBjieH Ha (JOPMUPOBAHHE CIEIYIOIINX

KOMIIETECHIINH:

Tab6muna 3.1

KOZI 1 HAMMCHOBAHUC
KOMIICTCHIIH

Kox n HanmeHoBaHue
WHJUKATOPOB JOCTUKEHUS
KOMIIETEHIIUHM

PesynbraThl 00y4EHUS IO TUCIUILIHHE
(Momyio)

YK-1 Cnocoben
OCYULIECTBJIATh KPUTUUECKUM
aHanu3 npoOIeMHBIX
CUTYyallUi HA OCHOBE
CHUCTEMHOTI'0 IOJIX0/1a,
BEIpa0aTHIBATh CTPATETHIO
JEUCTBUN

VK-1.1. Amanusupyer
MPOOJICMHYIO CHTYAITUIO
(3amady) U BBLICTISCT €€
0a30BbIC COCTABIIIONIHE.
PaccmarpuBaet paznmyHbie
BapHAaHTHI PEUICHUS
MpOoOIEMHO CUTyaIu
(3agaun), pazpabaTbIBacT
AJITOPUTMBI UX pCain3alluu.

3HaTh: 31 CUHTaKCHUC U YIIPaBJISIIOIINE
KOHCTPYKIIMU si3bika Python

VYmers: Y1 pazpabareiBaTh HPUKIAIHBIC
MIPOTPaMMBbI Ha A3bIKE IPOTPaMMUPOBAHUS
Python

Bnanmers: B1 HaBbIKamMu pa3paboTKu
TIPWIIOKEHUH ¢ BHEIIHUMH UCTOYHUKAMHA
JAHHBIX (TEKCTOBBIMH (aitnamu, xml-daiimamu

VYK-1.2. Onpenenser u
OLICHUBAET IIPAKTUYECKUE
TIOCJICACTBUA BO3MOKHBIX
pelueHui 3a1aun.

3HaTh: 32 OCHOBHBIE CTaHAAPTHBIE MOIYJIH U
6ubanorexu B Python

YMmeTb: Y2 ucnons30BaTh Kak CTaHIapTHBIE, TaK
U JIOTIOJIHUTEIIbHbIE MOIYJIH, PACIINPEHUS U
HaKeThI

Bianets: B2 TexHOIOrMsIMH ITOMCKA JAHHBIX U
OLIEHKHU UX KauyecTBa

VK-1.3. OcymectBusier
CHCTEMATH3AIINIO
HHPOPMALIUU PA3THIHBIX
THIIOB JUIs aHAJIA3a
MPOOJIEMHBIX CUTYaIHH.
BripabateiBaeT cTpaTeruto
JEUCTBUI ISl TOCTPOESHUS
AITOPUTMOB PEIICHUS
IIOCTaBJICHHBIX 3a/a4.

3HaTh: 33 0COOEHHOCTH pa3pabOTKH
IPHKJIAIHBIX IIPOrpaMM Ha si3bike Python

Ymerb: Y3 co3naBaTh COOCTBECHHBIC MOTYITH U
MMIOPTHAPOBATH UX

Brnaners: B3 mpakTHuecKUMU HaBBIKAMU
HCTIOJB30BaHUs Habopa OMONIHOTEK sI3bIKa
Python anst mpukiaHbIx 33124 B 00nacTu
aHaIM3a JaHHBIX

VYK-1.4. IIporpamMmmupyer
pa3zpaboTaHHbIE AITOPUTMBI
1 KPUTUYCCKU aHAIH3HPYET
TIOJTy4eHHBIE Pe3yJIbTaThl.

3HaTh: 34 MPUHIMIBI pa3pab0TKKU COOCTBEHHBIX
Moaysel u OubIHoTeEK

VYMmeTh: Y4 co3gaBaTh COOCTBEHHBIE
TPUIOKEHUS ¥ OMOINOTEKH

Brnanets: B4 npumeHeHneM MoTydeHHbBIX
3HAHMS B CBOEU JalbHENIIEH
MpodecCHOHANBEHON JIESITEEHOCTH C
HCIIOJIb30BAHHEM CPEJICTB IPOrPaMMHUPOBAHHMS
Ha Python u cnennanu3npoBaHHEIX OMOIHOTEK
aHaJIM3a JIAHHBIX

YK-2 CriocobeH ynpaBisTh
MPOEKTOM Ha BCEX ATamax ero
’KU3HEHHOT'O 1IUKJIa

VYK-2.1. ®opmynupyer B
paMKax MOCTaBJIEHHOH eH
IIPOEKTa COBOKYITHOCTB
B3aMMOCBs3aHHBIX 3aJ1a4,
o0ecTIeYnBarONINX ee
noctikenne. Onpenenser
0XXHJAEMBIE PE3YIbTAThI
PEeUICHUA BBIACICHHBIX
3aad.

3HaTh: 35 cnennanM3upoBaHHbIe OMOINOTEKN
JUIs aHaJIN3a JaHHbIX

Ymets: Y5 pazpabareiBaTh NPUIIOKECHUS U
coOCTBeHHBIX OMOIMOTEK Ha si3bike Python

Buagets: BS BBICOKOYPOBHEBBIMU SI3bIKAMU
nporpammupoBanus Python,
COOTBETCTBYIOIIMMH Oubimorekamu (NumPy
Pandas, SciPy) u cnienmnanusupoBanabiM [10

VYK-2.2. IIpoextupyet
pelIeHne KOHKPETHON
3aj1a4M TPOEKTa, BRIOUpas
ONTUMAaJIbHBIN CIIOCO0 ee
PEIICHUSI, UCXOs U3
JICUCTBYIOIIUX IIPABOBBIX

3HaTh: 36 METOAbI HHTEIUICKTYaIbHOTO aHAIH3a
JAHHBIX, UIMETh IPECTABJICHNUE O TUIIAX 3a/1a4,
HMMEIOIIUX OTHOIICHHUE K aHAJTU3Y JaHHBIX JTHOO
MOTEHLIMAT IJIsl PELICHHSI C TOMOLIBIO
YKa3aHHBIX METOJIOB.

YMeTh: Y6 NpUMEHATb METOJIbI




HOPM U UMEIOIIUXCS
PecypcoB U OrpaHUYEHUN

HHTEIUICKTYalIbHOTO aHAIN3a JaHHBIX [T 33724
B CBOCH MPOQECcCHOHANTBHOM 001aCTH,
MIPOBOAUTD JCKOMITO3HIIMIO CIIOKHBIX 3a/1a4 Ha
OoJiee POCThIE U MOMAAIOIINECS PELICHHIO
H3yYCHHBIMH METOJJAMH, COITOCTABISITH HA0OPBI
JIAHHBIX, OCYILECTBIIATh PA3INUHbBIC THIIbI
aHaM3a ¥ MPOTHO3a C MIOMOIIBI0 METO/IOB
MHTEIJICKTYaJbHOI'0 aHAJIN3a JAHHBIX

Bnagers: B6 TeXHOTOTHAMEN IPOCKTHPOBAHUS U
pa3paboTku 0a3 ¥ XpaHWIUI JaHHBIX 1
HCIIOJIb30BaHMs 00YJaloIMX HA0OPOB JaHHBIX

VK-2.3. PemaeT KOHKpeTHbIE
3aj1a4 MPOEKTa 3asBJICHHOTO
KavyecTBa U 3a
YCTaHOBJICHHOE BPeMs

3Hath: 37 3HATh COCOOBI COOpa U aHATH3a
HCXOJIHBIX TAHHBIX JIJISl TOCTAHOBKH 337134,
pelaeMbiX ¢ MOMOIIBIO METOIOB
WHTEJJIEKTYaIbHOTO aHAIN3a TAHHBIX.

Ywmerts: Y7 [loHMMaTh Kak U3y4YEeHHBIE B Kypce
METOJIBl peaTN30BaHbI B Hcnoib3yeMoM I10.

Bnanmets: B7 cnocobamu uHTErparyu
Ppa3HOPOIHBIX HAOOPOB MAHHBIX B SAUHOM
XpaHWIHIIE.

TIKC-3 Cnocoben
HCIIONIb30BaTh PUKIIAIHBIE
MPOTPaMMBI pacyeTa y3JoB,
arperatoB M CHCTEM
TPaHCIIOPTHO-
TEXHOJIOTHYECKUX CPEICTB U
HX TEXHOJIOTHYECKOTO
obopynoBaHus

[IKC-3.1 Ucnons3yer
OCHOBBI MH()OPMATHKH U
BBIUHCIIUTEILHON TEXHUKH

3HaTh: 38 OCHOBHI HHOOPMATHKH U
BBIYHCIIUTEIbHON TEXHUKA

VYMeTh: Y8 HCons30BaTh OCHOBBI
WHPOPMATHUKA M BEIYHACIATEIIEHON TEXHUKH

Bnaners: B8 HaBbIkaMu pabOTHI B IPHUKIIATHBIX
MpOTrpaMMax pacyeTa y3JIOB, arperaToB M CUCTEM
TPAHCTIOPTHO-TEXHOJOTUIECKUX CPENICTB U UX
TEXHOJIOTHYECKOT0 000pYA0BaHUS

4. O0beM JUCHUNJIMHBI/MOIYJIA

OO0t 00beM TUCHUIUINHELI COCTABIAET 3 3aUueTHBIX equHuIb], 108 yacos.

Tabmuna 4.1
AynuTopHble 3aHATHS / KOHTaKTHas padoTa,
®dopmMma
®opma Kypc/ yac. CamocTosiTenbHas .
HPOMEKYTOYHOMN
o0y4yeHUst | cemectTp [paktuueckue | JlabopaTopHbie pabora, Jac.
Jlexuuu aTTecTalnu
3aHATHS 3aHATHS
OYHast 3/5 18 34 56 3a4eT

5. CTpyKTypa U coaep:kaHue TUCHUIIITUHBI/ MO

5.1. CtpykTypa AUCHUIIIINHBI.
ouHasi popma o0yuenus (ODO)

Tab6muna 5.1.1

C y AynuTopHbIe
Ne TPYKTYPa MCIMITHEEUMORY 1A 3aHATHS, Jac. CPC, Bee O1eHOYHbIC
/m | Howmep qac, | > Koz MK cpencraal
t HaumenoBanwue pazaena JI. | Ip. | JIab. qac.
pasnena
YK-1.1. Konnoksuy
VK-1.2. M, Pabora
YK-1.3. Ha
1 1 Baenenue 4 8 - 14 26 z;;i Ei?:pamp
YK-2.2. 3aHATHAX
YK-2.3.
IKC-3.1
Bubmnorexn Python u nuneiinas VK-1.1. | Komtoksny
2 2 anredpa 6 10 i 14 30 VK-1.2. M, Pabora




VK-1.3. Ha
YK-14. | naGoparop
YK-2.1. HBIX
yK-2.2. 3aHATHAX
YK-2.3.
IIKC-3.1
YK-1.1. Komnoxsuy
VK-1.2. M, Pabora
YK-1.3. Ha

3 3 OnTuMu3anMs 1 MATPUIHEIE 6 8 i 14 28 YK-1.4. naBopatop

paznoxxeHus YK-2.1.

VK-2.2. HBIX
VK-2.3. 3aHATHIX
IIKC-3.1
YK-1.1. Komnoksuy
YK-1.2. M, Pabora
VK-1.3. Ha

4 4 Cry4aitHOCTB 4 8 - 14 26 zi:;i naboparop
VK-2.2. HBIX
VK-2.3. 3aHATUAX
IIKC-3.1

3auer - - - - - - -
Hroro: | 18 34 - 56 108 - -

5.2. ConeprxaHue JUCIUATUTMHBI/ MOYIIS.

5.2.1. Conepskanue pa3ieiaoB JUCIUIUIMHBI/MOTYIIS (AUJAKTUYECKUE SIUHUIIBI).
Pasnen 1. «BBeaenue». Python — oauH 13 riiaBHBIX HHCTPYMEHTOB CICIUAINCTA B

Hayke O JaHHbIX. Lluknel, @yHkuuu, renepatopsl, list comprehension. @yHKIUMUM U UX
cBorctia. [Ipenen n nponsBoaHas. I'eoMeTpu4eCKn CMBICI IIPOU3BOIHOM.

Paznmen 2. «bubnuorexku Python u nuneitnas anredopa». Pandas. Data Frame. NumPy,
SciPy u Matplotlib. Pemenune ontumuzamuonssix 3agad B SciPy. Cuctembl IHHEHHBIX
ypaBHeHu. MaTpuunble onepanny. Panr u onpenenurens

Paznen 3. «Ontumuzanus U MaTpUuHBIE pa3ioXeHHs». YacTHble MPOU3BOJHBIE U
rpaauent. KacarenbHas MIOCKOCTh M JHMHEHHOe npuOmmkeHue. ONTUMH3ALUS HETJIAAKUX
¢bynkuuii. MeTtoj uMuTanMM OTXHra. ['eHeTmueckue anropuTMbl U JIuddepeHnuanbHas
sBomtonus. Hempnep-Mun. [Tpubnvkenne MaTpuIiieii MEHBIIIETO paHTa.

Pazgen 4. «CnydaitHocTh». Cily4ailHOCT B TEOPHHM BEPOSITHOCTEM M CTaTUCTHUKE.
CBoiicTBa BepOSATHOCTH. YCIOBHas BeposTHOCTh. OIlEHKa paclpesieNeHuss Mo BBIOOPKE.
BaxxHple  xapakTepuCTMKM  pacnpeneneHuid. lleHTpanbHasg  mpenenbHas — Teopema.

HOBepI/ITeJ'IBHI)Ie HUHTCPBAJIBI.

5.2.2. ConepxaHue AUCIHUIUIMHBI TTO BUAAM YUEOHBIX 3aHSATHH.

JleKIInOHHbIE 3aHATHA
Tabmuua 5.2.1

O0beM, yac.
0®0 | 300 | 0300

Ne i/t | Homep pa3mena TACITUTUTHBL Tema nexuun




1 1 2 - - Beenenue
2 2 6 - - bubmuorexku Python u nuHeiinas anredpa
3 3 6 - - OnTuMH3aLHs 1 MATPHYHBIC PA3TI0KCHUS
4 4 4 - - CiyuaiiHOCTD
HUroro: 18 - -
HpaKTI/I‘IeCKI/Ie 3aHATHA
Tabmuna 5.2.3
Newn | H O0Obem, gac. H a6
o/ | Homep pasnena AMCHUILINHEL aFMEHOBaHUE PAKTUYECKON pabOThI
P pasaeria et 0®0 | 300 | 0300 P P
1 1 8 - - BBenenue
2 2 10 - - Bubnuorexu Python u nmuneiinas anreGpa
3 3 8 - - OnTUMU3aLKsA U MATPHYHBIE PA3I0KEHHSA
4 4 8 - - CnyuaiiHoCTh
Uroro: 34 - -
JlabGopaTropHbie padoThI
JlabopamopHuvle 3auamus y4eOHbIM NIAHOM He NpedyCMOmpeHbl
CamMocTosiTeJIbHAS paﬁoTa CTya€eHTa
Tabaumna 5.2.4
No Howmep O65beM, Jac.
w pa3zaena Tema Bun CPC
maciumuas | OPO | 300 | 0300
1 1 12 ) ~ Bieeniie IToaroroBka x
nabopaTOpPHEIM paboTam
Bbubmorexu Python u [ToaroroBka k
2 2 12 - - .
TUHeHHas anredpa nabopaTOpPHEIM paboTam
3 3 12 ) ) OnTuMu3anus 1 MaTPHYHbIC [ToaroroBka K
Pa3II0KEeHUs J1ab0opaToOpHBIM paboTam
4 4 12 ) B CryuaitHocTs IoxaroroBka
nmabopaTOpHEIM paboTam
5 1-4 8 IloaroroBka Kk KOJUIOKBUYMaMm ITonroroBka k
KOJUTOKBHYMaM
HUroro: 60 - -

5.2.3. [lpenonaBanue AUCHMIUIMHBI/MOIYJSL BEIETCS C NPUMEHEHHEM CIEIYIOIIUX

BUJIOB 00pa30BaTeIbHBIX TEXHOJIOTHIL:

- BU3YyaJIU3alud yqe6H0ro MaTrcpuajia B O(I)I/ICHOM MMaKeTC B AUAJIOTOBOM PCIKUMC

(JIeKLIMOHHBIE 3aHATHUSA);

— pabota B MalbIX rpynnax (JabopaTopHble paboThl);
—  HMHIMBHyaJbHbIE 3a/1aHUs (JabopaTopHbIe padoThI).

6. TemaTHKa KypPCOBBIX padOT/MPOEKTOB
Kypcoevie pabomwi/npoexmol yuebHbIM NIAHOM He NPedYCMOMPEHbl
7. KoHTpoJbHbIE padoThI

Konmponvnvie pabomul yuebHbiM n1aHOM He NPedyCMOMpPEHbl




8. OueHka pe3yJbTaTOB OCBOCHHS TUCIIUIITHHBI/MOTYJIsI
8.1. Kputepuu orieHuBaHUs CTETIEHU MOJHOTHI U Ka4eCTBa OCBOCHHUS KOMIIETEHIUI B
COOTBETCTBUHU C IJIAHUPYEMBIMU pe3yibTaTaMu 00ydeHus puBeaeHb! B [Ipunoxenun 1.
8.2. PeiiTmHroBas cUCTeMa OIEHUBAaHUS CTEMEHU IIOJIHOTHl M KAadeCcTBa OCBOCHHUS
KOMITETCHIIMH 00yJaromuxcs 09Hor (popmMbl 00yueHus npeacTaBicHa B Tadbmauie 8.1.

Tabmuma 8.1
Ne n/m Bupl MeponpusaTHii B paMKaX TEKYLIEro KOHTPOJIS | KonuuectBo 6amnos
1 Tekymas arrecTanus
Pabora Ha mabopaTopHBIX paboTax 0-10
Konnoxsuym 0-10
NUTOI'O 3a nepByIo TEKyLIYIO aTTECTALHIO 0-20
2 TeKymIas aTTeCcTaIus
Pa6ora Ha mabopaTopHBIX paboTax 0-20
KomnokBuym 0-20
HUTOI'O 3a BTOPYIO TEKYIIYIO aTTECTAIHIO 0-40
3 Tekymas aTTecTanys
Pabora Ha mabopaTopHBIX paboTax 0-20
Komnoxsuym 0-20
HUTOI'O 3a TpeThIO TEKYIIYIO aTTECTALUIO 0-40
BCEI'O 0-100

9. YueOHO-MeTOANYECKOE U HH(POPMANIMOHHOE 00ecniedyeHne TUCIIHITHHBI/ MOTYJIs
9.1. Ilepeuenpb pekoMeHIyeMOH JIuTeparypsl npezacTasiieH B [Ipunoxenun 2.
9.2. CoBpemeHHble Tpod)eCCHOHANBHBIC 0a3bl JaHHBIX W WHPOPMAIMOHHBIE
CIPAaBOYHBIE CUCTEMBI (nepeuucaums):
— CoOctBennas noiHotekcroas 6asa (I16/]) BUK TUY http://elib.tyuiu.ru/

— Hayuno-rexuuueckas 6ubnuoreka ®I'AOY BO PI'Y Hedrtu u raza (HUY) um.
.M. I'yoxuna u ®I'6OY BO «TUY» http://elib.gubkin.ru/

— Hayuno-texuunueckas oudanoreka ®I'6OY BITO YI'HTY http://bibl.rusoil.net

— Hayuno-texnuueckas 6ubnuoreka ®I'bOY BIIO «YXTUHCKUI TOCY1apCTBEHHBIN
TexHUuYeckuil yauBepcute» http://lib.ugtu.net/books

— baza nannpix KoHCynbTaHT cTyaeHTa «JeKTpOHHAs OMOIMOTEKa TEXHUYECKOTO
By3a» http://www.studentlibrary.ru

—  DnekrpoHHO-OnONMMoTeunas cucrema IPRbooks http://www.iprbookshop.ru/

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

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

— 00O «PYHD3by http://elibrary.ru/

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

— HanmonanwsHas snexTporHas 6ubauoTexa

9.3. JIuueH3MOHHOE U CBOOOJHO paclpoCTpaHsIeMoe IpOrpaMMHOe oOecrieueHue, B
T.4. OTEUYECTBEHHOT'0 ITPOU3BO/ICTBA.

—  Microsoft Windows;




—  Microsoft Office Professional Plus;
—  Python;

— Anaconda;

-  GIMP

10. MarepuajabHO-TeXHHYECKOE 00ecrevyeHne T CIHIIIMHBI/ MOy IS
[lomemienust A mpoBeNEHUS BCEX BUIOB pabOThL, MPEIyCMOTPEHHBIX Y4eOHBIM
IUTAHOM, YKOMILJIEKTOBaHbl HEOOXOIMMBIM OOOpYIOBaHHMEM M TEXHUYECKUMH CpPEICTBAMHU

00yJeHUsI.
Tabmuna 10.1
[epeuens o6opynoBaHus, [TepedyeHb TEXHUYECKHUX CPENCTB 00yUEeHHS, HEOOXOIUMBIX IS
Ne n/n He00X0JUMOTO JULs OCBOCHUSI AUCIHUTLTHHBI
OCBOEHMS JUCUUIUINHBI (eMOHCTpaIMOHHOE 000pyJOBAaHHE)
KoMILIeKT MyJIbTUMETUITHOTO 000pYIOBAHHUS: IIPOCKTOP, IKPaH,
1 - KOJIOHKHU, MHTECPAKTHUBHAA JOCKa, IEPCOHAIbHBIC KOMIILIOTEPHI.
JlokasibHasl M KOPIIOPATHBHASL CETh.

11. Meroanueckue ykazanus no opranusanuu CPC

11.1. MeTtoauueckue yKa3aHus 110 MOATOTOBKE K JJa0OPAaTOPHBIM 3aHATUSIM.

JlaGoparopHble 3aHATUS CHOCOOCTBYIOT YINIYOJEHHOMY HM3YYEHHUIO AMCLUIUIMHBI U
CIIy)aT OCHOBHOW (OpMOI MOJABENEHUS HTOTOB CAMOCTOSITENIBHOM pabOThl CTYJEHTOB.
OcHoOBHas Lienb J1a00OpaTOPHBIX 3aHATUN 3aKJIIOYAeTCs HE TOJBKO YIIIYOUTh M 3aKpElHTh
TEOpEeTUYEeCKHE 3HaHMSA, HO U C(HOPMHUPOBATH NMPAKTHUECKUE KOMIIETEHIIMH, HEOOXOANMBIE
OyAyIIMM CHIeLUAINCTaM.

Ha naGopaTopHbIX 3aHATHAX NPUBETCTBYETCS AaKTUBHOE YYacTHE B OOCYKICHHUU
KOHKPETHBIX CUTYallUi, CIOCOOHOCTh Ha OCHOBE IMOJYYEHHBIX 3HAHUN HAaXOJUTh Haubojee
3h(eKTUBHBIE  pEIICHUS  TMOCTaBJICHHBIX  MpoOJeM, yMETh HAXOJWUTh  IOJE3HBIN
JOTIONIHUTEIbHBIA  MaTepuall MO TeMaTuke 3aHATui. OOydarommumcs peKOMEHIyeTcs
CIIeIyIoIas cXema IMOATrOTOBKY K 3aHATHUIO:

1. [IpopaboTaTh KOHCIIEKT JIEKIIHIA;

2. I3yunTh peKOMEH0BaHHYIO JINTEPATYPY;

3. Ilpu 3aTpyaHeHUAIX CPOPMYINPOBATH BOIIPOCH! K MPENoIaBaTeto

4. Tlocne BbImoOMHEHUS J1a0OpaTOPHOM pabOThl OGOPMUT OTUET M MOATOTOBHUTHCS K
3aluTe.

11.2. Meroauueckue yKkazaHus 0 OpraHU3ally CaMOCTOSATEIbHOM paboTHI.

CamocrosiTenbHass paboTa SBISETCS OJHOM M3 BaKHEMIIUX (QOopM H3yueHus JTH000u
JUCUMIUIMHBL. OHa TO3BOJIIET CHCTEMAaTU3MpOBAaTh U YIIIYOUTh TEOPETUUYECKHE 3HaHUS,
3aKpEeNUTh YMEHUS U HABBIKH, CIIOCOOCTBYET Pa3BUTHUIO YMEHHI MOJIb30BaThCsl HAYYHOU WU
yuyeOHO-MeToauueckoil  nureparypoid. [lo3HaBartenbHas  A€ATENbHOCTH B Ipoliecce
CaMOCTOSITENIbHOM paboThl TpebdyeT OT MarucTpaHTa BBICOKOTO YPOBHSI aKTHUBHOCTU U
CaMOOPraHN30BaHHOCTH.

B yueOGHOM mporecce BbIIENAIOT ABa BUJA CAMOCTOSITEIbHON pabOThI: ayAUTOpHAs U
BHCAyAUTOpPHAA.

AymuTopHas caMocTosITelIbHass paboTa MO JUCLUUIUIMHE BBIMOIHAETCS Ha y4eOHBIX
3aHATUAX IO HCTTOCPCACTBCHHBIM PYKOBOJACTBOM IIPETIOAABATEIIA U 10 €TI0 3aaHUTO.




BreaynutopHass camocTosTenbHass paboTa  CTYACHTOB IPEJICTAaBISAECT COOOMU
JIOTUYECKOE TMPOJOKCHUE ayAUTOPHBIX 3aHATHHA. 3aTpaThl BPEMEHU Ha BBIMOJHEHUE ITOU
paboTHl pEriaMeHTHPYIOTCS Pabo4YnM y4eOHBIM TUIaHOM. Pexkxum paboThl BBIOMpaeT cam
00yYaromuics B 3aBUCUMOCTH OT CBOUX CITOCOOHOCTEH M KOHKPETHBIX YCIIOBHIA.

CamocrosTenbHas padoTa MOXET OCYHIECTBISATHCS WHAWBUAYAIBHO WM TPYIIIaMU
MarucTpaHTOB B 3aBUCHUMOCTH OT LEJIH, 00beMa, KOHKPETHOW TEMAaTUKHU CaMOCTOSTEIbHOU
paboThI, yPOBHS CIIOKHOCTH, YPOBHSI YMEHHH 00YUYaIOIIMXCS.

CamocrosiTenbHas paboTa BKJIIOUaeT B ce0sl pabOTy ¢ KOHCIEKTOM JIEKIUI, H3y4YEeHHE
U KOHCIEKTUPOBAaHHME PEKOMEHIYEMOH  JIUTepaTypbl, MOArOTOBKA  MYyJIbTUMEIUaA-
COOOIICHUI/OKIIAIOB, TIOATOTOBKA pedepara, TECTUpOBAHKE, PEUICHUE 3a7a4d U YIPAKHCHUN
no oOpasiy, peuleHHe BapHATUBHBIX 3ajady, BBIIOJHEHHE 4YEpPTEKEH, CXEM, pacueToB
(rpadmueckux padoT), pelICeHHE CUTYallMOHHBIX (MPOo¢eCcCHOHANBHBIX) 3a/1ay, TOJATOTOBKA K
JICIOBBIM UTpaM, NMPOEKTUPOBAHHE M MOJCIUPOBAHME pa3HBIX BUJOB U  KOMIIOHEHTOB
poeCCHOHATILHOM JIEeATEILHOCTH, HAyYHO-HCCIIEIOBATEIbCKYIO PadOTy U JIp.

KoHTponbs pe3ynpTaToB BHEAyAUTOPHOW CAMOCTOSITENILHOW pPaOOThI MaruCTpaHTOB
MOJET OCYIICCTBIISAThCS B TIpeieiax BPEMEHH, OTBEICHHOTO Ha 00s3aTelbHbIC y4cOHBIC
3aHATUS 0 JUCLUUIUIMHE W BHEAYTUTOPHYIO CaMOCTOSITEIbHYIO pabOTy MarucCTpaHTOB IO
JUCIATUTMHE, MOXKET MPOXOUTh B TUCHbMEHHOMW, YCTHON HIIU CMEIIaHHOU (opMe.



[Tpunoxxenue 1

IInanupyemsie pe3yabTaThbl 00y4eHHs 1J1s1 GOPMHUPOBAHUA KOMIIETEHIMH U KPUTePUH UX OLlCHMBAHUS

JuctuiuinHa: Martemaruka u Python aiis ananu3sa 1aHHBIX

Kon, cnenmansrocts: 23.05.01 HazemHubIe TpaHCIIOPTHO-TEXHOJIOTHUECKUE CPEJICTBA

Cneunanmaunx: HOI[’BCMHO-Tp&HCHOpTHBIe, CTPOUTEIIBHBIC, TOPOXKHBIC CPEACTBA U O60py,[[0BaHI/I€

Ko xomnereHmu

Kona u nammeHnoBanue

Kopg u nHammeHoBanue

Kpurepun olieHNBaHMS pe3yabTaTOB 00yUCHNUS

HHAWKaTOpa pesynbpTaTa 00ydIeHus 1-2 3 4 5
JOCTHKEHUS T10 AUCTIUIUTIHE
xomrereHIun (MJIK)
YK-1. Criocoben VK-1.1. Anamuzupyer | 3Hatb: 31 CUHTaKcHUC He 3nHaer cunTakcuc 1 | 3HaeT Ha HU3KOM 3HaeT Ha CpEeHEM 3Haer B
OCYIIECTBIISTH IpoOJIEMHYTO 1 YIPaBISIOIINE YIPaBIISIOIIHE YPOBHE CHHTaKCHC H YPOBHE CHHTAKCHC U COBEPIICHCTBE
KPUTHYECKUH CUTyalMIo (3a4a4y) U | KOHCTPYKIIMHU SI3bIKA KOHCTPYKILIUH SI3BIKA yIpaBJISIOLIIe YIpaBIIAIONIHE CHUHTAKCHUC U
aHaJINu3 BhIZIENseT ee GasoBbie | Python Python KOHCTPYKLIUU SI3bIKA KOHCTPYKLIUHU S3bIKa YIPaBIAOIIUE
NpoOJIEMHBIX COCTaBJISIOLINE. Python Python KOHCTPYKIINH SI3bIKa
CUTyalluid Ha PaccmarpuBaer Python
OCHOBE pasjIM4YHbIE BADHAHTEL | YMeTh: Y1 He ymeer YMeer Ha HU3KOM YMeert Ha cpeHEM YmMmeer B
CUCTEMHOI'0 peleHus mpobaeMHoil | pa3pabarbiBaTh pa3pabaTbIBaTh YpOBHE YPOBHE pa3palbaTbiBaTh | COBEPILCHCTBE
MOJX0/1a, CUTyalnH (3a1a4n), MIPUKJIHbIE MIPUKJIaIHBIE pa3pabaTbIBaTh MIPUKJIaIHBIC BBIOMpATh
BBIPa0aTHIBATH paspabaTbiBaeT MIPOTpaMMEI Ha SI3BIKE | POTPAMMBI Ha SI3BIKE | TIPHUKJIATHEIC MPOTPaMMBI Ha SI3bIKE pa3pabaTbIBaTh
CTpaTeruio AJITOPUTMBI X MIPOTPaMMHPOBAHUS MIPOTPaMMHPOBAHHUS MIPOTPaMMBI Ha S3bIKE | MPOrPaMMHUPOBAHMS MPUKIIaJHbIE
JeCTBHI peanu3aIym. Python Python MIPOTPaMMHPOBAHUS Python MIPOTPaMMBI Ha SI3bIKE
Python MPOTrPaMMHUPOBAHUS
Python
Bnanets: Bl He Bimageer HaBeikamu | Briameer Ha HU3KOM Bnageer Ha cpenqHem Biageer B
HaBBIKAMHA pa3paboTkn YpPOBHE HaBBIKAMH YPOBHE HaBBIKAMHU COBEpIICHCTBE
pa3paboTku TIPUIIOKEHUH C pa3paboTku pa3paboTku HaBBIKaMU
IIPUJIOKEHUH C BHEIIHUMU IIPUJIOKEHU C IPWIOKEHUH C pa3paboTku
BHEUIHUMH UCTOYHHUKAMH JaHHBIX | BHEITHUMH BHEIITHUMHU MIPUIIOKEHUH C
UCTOYHUKAMH JaHHBIX | (TEKCTOBBIMU UCTOYHUKAMH JaHHBIX | UCTOYHMKAMH JaHHBIX BHELTHUMHU
(TeKCTOBBIMHU ¢aiinamu, xml- (TEKCTOBBIMHU (TexcToBBIMHU (aiiaMu, | UCTOYHUKAMU JTAHHBIX
¢aitmammu, xml- ¢aitmamu ¢aitmamu, xml- xml-daitmamu (TeKCTOBBIMH
¢aitmamu (aitmamu ¢aitmamu, xml-
Gaitmamu
VK-1.2. Onpeaensier 3HaTh: 32 OCHOBHEIE He 3HaeT ocHOBHBIE 3HaeT Ha HU3KOM 3HaeT Ha cpeJHEM 3HaeT B
U OLICHUBAET CTaHIAPTHBIE MOAYNIU | CTaHAAPTHBIE MOAYIH | YpPOBHE OCHOBHBIE YPOBHE OCHOBHbIE COBEpILEHCTBE
MIPAKTUYECKUE n OubnnoTexu B n OubnmoTexu B CTaH/apTHHIE MOAYJIM | CTAHAAPTHBIC MOJIYJIH M | OCHOBHBIC
MOCIECTBUS Python Python n OubnMMoTexu B 6ubsmmorexn B Python CTaHJapTHBIE MOAYJIU

BO3MOXHBIX PEIICHUN
3aJa4u.

Python

¥ OMOJINOTEKH B

Python




KO,H KOMIICTCHIIUHU

Kox u HanmeHOBaHME
UHIUKATOpa
JOCTHKEHUSI

xommeteHun (MJIK)

KOI[ U HAMMCHOBAHUC

Kpurepuu olieHHBaHMs pe3yIbTaTOB 00yUYCHUS

pe3yabTata 00y4eHUs 1-2 3 4 5
T10 AUCTIUIUTIHE

Ymers: V2 He ymeer YMeer Ha HU3KOM YMeer Ha cpeiHeEM Ywmeer B

HCTIONB30BaTh KaK HCTIONB30BaTh KaK YPOBHE HCIIONIB30BaTh | YPOBHE HCIIOIH30BATh COBEPIICHCTBE

CTaHJapTHbIE, TaK U CTaHJapTHbIE, TaK U KaK CTaHJIapTHbIC, TaK | KaK CTAHAAPTHBIC, TAK U | BBIOMPATh

JOTIOJTHUTEbHBIE
MOy, PACIIUPEHHS
U TTaKeTHl

JOTIOJTHUTENbHBIE
MOy, PACIIUPEHHS
U TTaKeTHl

1 JIOTIOJTHATEIIbHBIC
MOy, PACIIUPEHHS
U TIaKeTHI

JIOTIOTHUTENbHBIC
MOy, PACIIUPEHHS 1
MaKeThl

HCIIOJIB30BAaTh KaK
CTaHOApPTHBIC, TaK U
JOIIOJTHUTCIIbHBIC
MOAyJiu, paClIMpCHUSA
" MMaKCThI

Bianets: B2
TEXHOIOTUSIMHU MMOUCKA
MAaHHBIX W OLEHKHA HUX
KayecTBa

He BmaneeTr
TCXHOJIOTUAMHU ITIOUCKA
JAHHBIX U OLICHKHU UX
KadecTBa

Bnaneer Ha HU3KOM
YpOBHE TEXHOJIOTUSAMHU
MOMCKa JaHHBIX U
OIIEHKHU MX Ka4ecTBa

Bnaneer Ha cpennem
YPOBHE TEXHOJOTUAMU
IIOHNCKAa JaHHbIX U
OIICHKHU MX KauecTBa

Bnaneer B
COBEPILIEHCTBE
TCXHOJIOTUSAMHU ITOUCKaA
aHHBIX U OLIEHKH UX
KayecTBa

YK-1.3.
Ocy1ecTBiseT
CHCTEMAaTH3AIHIO
uHpOpPMALUH
Pa3INYHBIX TUIOB JUISA
aHaJu3a MPOOJIEMHBIX
CUTYyaluH.
BripabateiBaer
CTpaTeruto AeicTBUn
JUIS TIOCTPOCHUS
AITOPUTMOB PEIICHHS
MIOCTABJICHHBIX 3a/1a4.

3HaTh: 33 He 3naet 3HaeT Ha HU3KOM 3HaeT Ha CpEeHEM 3HaeT B
0COOEHHOCTH 0COOEHHOCTH YPOBHE OCOOCHHOCTH | YPOBHE OCOOCHHOCTH COBEPIICHCTBE
pa3paboTku pa3paboTku pa3paboTku pa3paboTku 0COOEHHOCTH
TIPUKITATHBIX TIPUKITATHBIX TIPUKITATHBIX MPUKJIAAHBIX IPOTPaMM | pa3paboTKu
MIPOTPaMM Ha S3bIKE MIPOTPaMM Ha SI3bIKE MIPOTPaMM Ha S3bIKE Ha s13p1ke Python MIPUKITTHBIX
Python Python Python MPOrpaMM Ha sI3bIKE
Python
VYmers: Y3 coznaBate | He ymeer co3naBath YMeer Ha HU3KOM YMeer Ha cpeHeM YmMmeer B
COOCTBEHHBIC MOIYIH | COOCTBEHHBIE MOAYJIN | YPOBHE CO3/1aBaTh YPOBHE CO3/1aBaTh COBEpILIEHCTBE

U UMIIOPTUPOBATh UX

U UMIIOPTUPOBATh UX

COOCTBEHHBIE MOYJIH
Y UMIIOPTUPOBATH UX

COOCTBEHHBIE MOJTYJIH U
HAMIIOPTUPOBATh UX

BBIOMpATH CO3/1aBaTh
COOCTBEHHBIE MOYIH
Y MMIIOPTHPOBATh UX

Brnaners: B3
MPaKTHYECKUMH
HaBBIKAMU
HCIIOIb30BAHUS
Habopa OHOIMOTEK
si3pika Python s
MPUKJIAJIHBIX 33139 B
o0iacT aHa/IM3a
JIAHHBIX

He Bnageet
MPaKTHYECKUMH
HaBBIKAMU
HCIIOIb30BAHUS
Habopa OHOIMOTEK
si3pika Python s
MPUKJIAJHBIX 32139 B
o0iacT aHa/IM3a
JIAHHBIX

Bnaneer Ha HHM3KOM
YpOBHE
MIPAKTHICCKIMU
HaBBIKAMU
HCIIOJIB30BAHUS
Habopa OHOINOTEK
s3pika Python mist
MPUKJIAJIHBIX 32139 B
obiacTu aHaIM3a
JIAHHBIX

Bnaneer Ha cpennem
YPOBHE MPAKTUUECKHUMHU
HaBBIKAMU
HCIIONIb30BaHUs Habopa
OMOJIMOTEK S3BIKA
Python mnst
MPUKJIAIHBIX 321249 B
objacTh aHanu3a
IAHHBIX

Buageer B
COBEPILICHCTBE
MPAKTUIECKUMU
HaBBIKAMHU
HCTIOJTb30BaHUS
Habopa OubIMoTeK
s3p1ka Python ms
MPUKJIAJHBIX 33129 B
obmacti aHanm3a
JTAaHHBIX




KO,H KOMIICTCHIIUHU

KOIL 1 HAMMCHOBAHUC

KOI[ U HAMMCHOBAHUC

Kpurepuu olieHHBaHMs pe3yIbTaTOB 00yUYCHUS

HMHIKAaTOpa pe3ynbTara 00y4eHus 1-2 3 4 5
JOCTHKEHUS T10 AUCTIUIUTIHE
xommeteHun (MJIK)
VK-1.4. Brageer 3nate: 34 mpuHnunel | He 3HaeT mpuHOUTIBL 3HaeT Ha HU3KOM 3HaeT Ha CpeTHEM 3HaeT B
HaBBIKAMHU pa3paboTku pa3paboTku YPOBHE IIPHUHIIUIIBI YPOBHE NPHHIIMIIBI COBEPIICHCTBE
MIPOTPaMMHPOBAHUS COOCTBEHHBIX COOCTBEHHBIX pa3paboTku pa3paboTku TIPUHITUITEL
pa3paboTaHHBIX MoyJeit u OnbmuoTexk | MOIyJel U OMOIMOTEK | COOCTBEHHBIX COOCTBEHHBIX MOAYJIEH | pa3pabdOTKH
ITOPUTMOB U Momyneit u Oubmmorex | u OMOIMOTEK COOCTBEHHBIX
KPUTHYECKOTO MoJyneil u OubInoTeK
aHaJIn3a MOJNYyYEeHHBIX | YMeTh: Y4 co3maBaTh He ymeer coznaBarb YMeeT Ha HU3KOM YMeer Ha cpegHeM VYMmeer B
pe3yIbTaToB. COOCTBEHHBIE COOCTBEHHBIE YpPOBHE CO3/1aBaTh YPOBHE CO3/1aBaTh COBEpILEHCTBE
MIPUIIOKEHUS U MIPUIIOKEHUS U COOCTBEHHBIE COOCTBEHHBIE BBIOMPATh CO3/1aBaTh
OubIMOTEKN OubIMOTEKN HPUITOKEHUS U MIPUIOKEHUS U COOCTBEHHBIE
OubIMOTEKN 6ubmmoTeKkn MIPWIIOKEHUS U
OnbIHoTEeKH
Bnagers: B4 He Bmageet Bnaneer Ha HU3KOM Bnageer Ha cpenHem Bnageer B
MIPUMEHEHNEM MIPUMEHEHNEM YpPOBHE NIPUMEHEHHEM | YPOBHE NPHUMEHEHHUEM COBEPIICHCTBE
TIOJTYYCHHBIX 3HAHUA B | MOJYYCHHBIX 3HAHUS B | TIOJNydICHHBIX 3HAHUS B | MOJYYCHHBIX 3HAHUA B MIPUMEHEHNEM
CBO€H manbHeuen CBO€H manbHeuen CBO€EH manbHeHen CBO€EH JajbHeHIIen [IOJIyYEHHBIX 3HaHUS B
po¢eCCHOHATBHOM po¢eCCHOHATBHOM po¢eCCHOHATBHOM npogeccHOHATBHOM cBOEH nanbpHemen
JEATEeIILHOCTH C JEATEeIILHOCTH C JEATEBHOCTH C JIESTEIIHOCTH C npodeccrnoHaIEHOM
HCTIO0JIb30BaHUEM HCTIO0JIb30BaHUEM UCIIOJIE30BaHHEM HCTIONB30BaHUEM JIESITENIBHOCTH C
CpPEICTB CpPEICTB CPEICTB CpencTB HCTIONB30BaHUEM
HIpOTrpaMMHUPOBAHUS HIpOTrpaMMHUPOBAHUS HIpOTrpaMMHUPOBAHUS MIPOTPAaMMHUPOBAHHSA HA | CPEICTB
Ha Python u Ha Python u Ha Python u Python u IIPOTPaMMUPOBAHHS
CHELHMANN3UPOBAHHBIX | CIEHHATU3UPOBAHHBIX | CHEIHAIHM3MPOBAHHBIX | CHEIMATM3UPOBAHHBIX Ha Python u
6ubsmoTex aHaIM3a 6ubsmoTex aHaIM3a 6ubinoTex aHaIU3a 6ubnuoTek aHaTM3a CHeNMaTU3UPOBAHHBIX
JaHHBIX JaHHBIX JTAHHBIX JIAaHHBIX OuOIMOTEK aHaIHM3a
JIAaHHBIX
VYK-2. Cnocoben VK-2.1. 3Harth: 35 He 3naer 3HaeT HA HU3KOM 3HaeT Ha CpeJHEM 3HaeT B
YIPaBIATH dopmymnupyer B CIEIMAIN3NPOBAHHBIE | CHEIMAIN3UPOBaHHBIE | YPOBHE YpOBHE COBEpIICHCTBE
IPOEKTOM Ha BCEX | pPaMKax ITOCTaBJICHHOW | OMOIMOTEeKM [uIs OUOIMOTEKH /11 CTEIHAIN3NPOBAHHBIE | CHEINATU3MPOBAHHBIC CHeUaIn3upOBaHHbIC
JTarax ero LIETTN TIPOEKTa aHaM3a JaHHBIX aHaM3a JTaHHBIX OUOTMOTEKH /11 O6ubmmoTeKn I OoubmmoTeKn I
KU3HEHHOTO COBOKYITHOCTB aHaJM3a TaHHbBIX aHaIN3a TaHHBIX aHaJIN3a JaHHBIX
UKJIa B3aMMOCBSI3aHHBIX YmMmers: V5 He ymeer YMeer Ha HU3KOM YMeer Ha cpeiHeM YmMmeer B
3aaad, pa3pabaTeIBaTh pa3pabaTeIBaTh YpOBHE YpOBHE pa3pabaTeIBaTh COBCPILICHCTBE
00€CTIeUnBAOLINX €€ | IPUIOKEHUS U NIPWIOKEHUS U pa3pabatbIBaTh HIPWIOKEHUS U BEIOMpATH
JIOCTUXKEHHE. COOCTBEHHBIX COOCTBEHHBIX TIPWIOKEHUS U COOCTBEHHBIX pa3pabaTbIBaTh
Ompenenser OuOIMOTEK Ha SI3bIKE OuOIMOTEK Ha S3bIKE CcOOCTBEHHBIX OMOTMOTEK Ha S3BIKE MPUIIOKEHUS U
OKHJIaeMble Python Python OUOIMOTEK Ha SI3bIKE Python COOCTBEHHBIX

Pe3YNBTaThl PEIICHHS
BBIJICJICHHBIX 33/1a4.

Python

OMOJIMOTEK Ha SA3BIKE
Python




KO,H KOMIICTCHIIUHU

Kox u HanmeHOBaHME
UHIUKATOpa
JOCTHKEHUSI

xommeteHun (MJIK)

VK-2.2. Ilpoextupyet
peleHre KOHKPETHON
3a[1a4U MIPOEKTA,
BEIOMpast
ONITHMANIBHBIH CIIOCO0
ee peleHus, HCX0s1
U3 JEHCTBYIOIIUX
IIPaBOBBIX HOPM U
HMEIOIINXCS PECYPCOB
U OTpaHUYEHUN

KOI[ U HAMMCHOBAHUC

Kpurepuu olieHHBaHMs pe3yIbTaTOB 00yUYCHUS

pe3yabTata 00y4eHUs 1-2 3 4 5

10 JUICIUTUINHE
Bnagers: B5 He Bmageet Bnaneer Ha HU3KOM Bnageer Ha cpenHeM Bnaneer B
BBICOKOYPOBHEBBIMHU BBICOKOYPOBHEBBIMHU YpOBHE YpOBHE COBEPILICHCTBE
SI3BIKAMU SI3BIKAMU BBICOKOYPOBHEBBIMHU BBICOKOYPOBHEBBIMHU BBICOKOYPOBHEBBIMHU
MIPOTPaMMHPOBAHUS MIPOTPaMMHPOBAHUS SI3BIKAMU SI3BIKAMHU SI3BIKAMHU
Python, Python, MIPOTPaMMHPOBAHUS TIPOTPaMMHUPOBAHHS TIPOTPaMMHPOBAHHS
COOTBETCTBYIOIIUMH COOTBETCTBYIOIIUMH Python, Python, Python,
OubIMOTEKaMH OnbIMOTEKaMH COOTBETCTBYIOLIUMHU COOTBETCTBYIOIUMHU COOTBETCTBYIOLUMHU
(NumPy Pandas, (NumPy Pandas, oubIMoTeKaMu oubnuorekamu (NumPy | 6ubnnoTekaMu
SciPy) u SciPy) u (NumPy Pandas, Pandas, SciPy) u (NumPy Pandas,
CTELHATU3UPOBAHHBIM | CHELMAIN3UPOBaHHBIM | SciPy) u CIeUaIn3UPOBAHHBIM SciPy) u
1o 1o cnenuanuzupoBanubM | [10 CIeUaIN3UPOBaHHBIM

1o 10

3HaTh: 36 METOIBI He 3naeT metoasl 3HaeT Ha HU3KOM 3HaeT Ha CpEeHEM 3HaeT B
HMHTEIUIEKTYaJIbHOTO HMHTEIUIEKTYaJIbHOTO YpOBHE METOMBI YpOBHE METOIBI COBEPILICHCTBE
aHaM3a TaHHBIX, aHaM3a TaHHBIX, HWHTEIUICKTYaJIbHOTO HWHTEJUICKTYaJIbHOTO METOIBI
AMETh TIPECTaBIICHUE | UMETh IPEACTABICHNE | aHAIHM3a JaHHBIX, aHaM3a NaHHBIX, IMETh | WHTEJUICKTYaJbHOTO

0 THIAx 3a1ad4,
HAMEIOIIUX OTHOIIEHUE
K aHaJIM3y JaHHBIX
1100 MMOTEHIUAI JJIs
pELIEHus ¢ TIOMOIIBIO
yKa3aHHBIX METOJIOB.

0 THIAx 3a1ad4,
AMEIOIIUX OTHOIIEHUE
K aHaJIM3y JaHHBIX
1100 MMOTEHIUAI JJIs
pELIEHus ¢ TIOMOIIBIO
yKa3aHHBIX METOIOB.

HUMETh MPE/ICTaBICHHUE
0 THIax 3a1ad4,
HMMEIOIIHUX OTHOIIEHUE
K aHAJIU3y JaHHBIX
1100 TTOTEHIIHA IJIs
PEIICHHSI C TIOMOIIBIO
YKa3aHHBIX METOJIOB.

TpEICTaBICHUE O THTIAX
3a/1a4, IMEIOLIUX
OTHOIIIEHHE K aHATTU3Y
IIAHHBIX JIM0O
MTOTEHLIAAT JIJIst
PELIEHUsI C TIOMOIIBIO
YKa3aHHBIX METOJIOB.

aHaJIu3a JaHHEIX,
HUMETh NPECTABICHUE
0 THIaX 3ajad4,
HUMCHOIINX OTHOILLICHUC
K aHaJm3y JAaHHBIX
MO0 TTOTEHIINAT IS
pEIIeHHs C TIOMOIIBIO
YKa3aHHBIX METOJIOB.




KO,H KOMIICTCHIIUHU

Kox u HanmeHOBaHME
UHIUKATOpa
JOCTHKEHUSI

xommeteHun (MJIK)

KOI[ U HAMMCHOBAHUC

Kpurepuu olieHHBaHMs pe3yIbTaTOB 00yUYCHUS

pe3yabTata 00y4eHUs 1-2 3 4 5
T10 AUCTIUIUTIHE
Ymets: Y6 He ymeer npumenats | YMeeT Ha HU3KOM YMeer Ha cpeiHeEM Ywmeer B
MIPUMEHSATH METO/IBI METOJIBI YPOBHE MPUMEHSTH YPOBHE IPUMEHATH COBEPIICHCTBE
HHTEJIIEKTYalbHOTO HHTEJIIEKTYalbHOTO METOJIBI METOJIBI BBIOMPATh IPUMEHSTH

aHaM3a TaHHBIX IS
3a/1a4 B CBOEH
poheCCHOHATBHOMN
o0JiacTi, NPOBOUTH
JIEKOMIIO3HIIHIO
CIIOKHBIX 337124 Ha
0oJiee POCTHIC U

IO/ TAFOIIHECS
peLIeHUI0
H3yYCHHBIMH
METOJIaMH,
COMOCTABJIATH HAOOPBI
JIAHHBIX,
OCYILIECTBIIATH
Pa3JINYHBbIC TUIIBI
aHaITN3a ¥ POTHO3a C
MIOMOII[BI0 METO/IOB
HHTEJUICKTYaIbHOTO
aHaJIn3a JaHHbIX

aHanM3a TaHHBIX IS
3a/1a4 B CBOEH
poheCCHOHATBHOMN
o0JiacTi, NPOBOUTH
JIEKOMIIO3HUIIHIO
CIIOKHBIX 337124 Ha
0oJiee POCTHIC U
TO/ITAFOTIHECS
peLIeHUI0
U3yYCHHBIMH
METO/IaMH,
COMOCTABJIATH HAOOPBI
JIAHHBIX,
OCYILIECTBIIATH
Pa3JINYHBbIC TUIILI
aHaITM3a M MPOTHO3a C
MIOMOII[BI0 METO/IOB
HHTEJUICKTYaIbHOTO
aHaJIn3a JaHHbIX

MHTEIJICKTYaIbHOTO
aHaM3a JaHHBIX IS
3a/1a4 B CBOEH
npoeCCHOHATBHOMN
o0JiacTu, NPOBOUTH
JIEKOMIIO3HUIIHIO
CIIOKHBIX 337124 Ha
Gouiee poCThIe U
T0/ITAFOTIHECS
pelIeHUI0
U3yYCHHBIMH
METOJIaMH,
COMOCTABJIATH HAOOPBI
JIAHHBIX,
OCYIIECTBIIATH
Pa3JINIHBIC TUIILI
aHAITM3a ¥ POTHO3a C
MIOMOIIIBI0 METO/IOB
HUHTEJUICKTYaIbHOTO

MHTEIUICKTYalbHOTO
aHaJM3a JAHHBIX JUIS
3a/1a4 B CBOEH
npodeCCHOHATBHOM
00acTu, MPOBOAUTH
JIEKOMIIO3HUIIHIO
CJIOKHBIX 3324 Ha
Oosiee MpoCThIE U
MOJITAFOTIHECS
PCLICHUIO U3YYCHHBIMHU
METO/IaMH,
COIOCTABIISITh HAOOPBI
JIAHHBIX, OCYILECTBIIATh
Ppa3JIMYHbIC TUTILI
aHajM3a | [MPOTHO3a ¢
MOMOIIIBIO METO/IOB
HHTEJIEKTYATbHOTO
aHaJIn3a JaHHbIX

METOJIBI
MHTEIUICKTYalbHOTO
aHan3a NaHHBIX JJIs
3a/a4 B CBOEH
npodeCCHOHATBHOM
o0nacTu, MPOBOAUTH
JIEKOMIIO3UIIHIO
CJIOJKHBIX 33124 Ha
Oosiee MpoCThIE U

O/ TAFOTIHECS
PELICHUIO
H3yYCHHBIMH
METOJIaMH,
COIOCTABIISITH HA0OPEI
JIAHHBIX,
OCYLIECTBIITh
Pa3JIMYHBbIC TUTILI
aHaJM3a M [porHo3a ¢
MOMOIIBIO METOJIOB

aHaju3a JaHHBIX HHTEJUICKTYaTbHOTO
aHau3a JaHHBIX
Bnagers: B6 He Bmageer Bnaneer Ha HU3KOM Bnageer Ha cpenqHem Biageer B
TEXHOJIOTHSIMHU TEXHOJIOTHSIMHU YPOBHE TEXHOJOTHSIMH | YPOBHE TEXHOJIOTHUSIMHU COBEpILICHCTBE
MIPOSKTHPOBAHUS U MIPOSKTHPOBAHUS H MPOEKTHPOBAHUS H MPOCKTHPOBAHUS H TEXHOJIOTHSMU

pa3pabotku 6a3 u
XPaHWIHNIL IaHHBIX U
UCIIOJIb30BAHHUS
oOyJatronux HabOpoB
JIAHHBIX

pa3pabotku 6a3 u
XPaHWINIL IaHHBIX U
UCIIOJIb30BAHHUS
oOyJaronux HabOpoB
JIAHHBIX

pa3pabotku 6a3 u
XPaHWIHNII IaHHBIX U
UCTIONIb30BAHUS
oOyuaromux HaboOpoB
JIAHHBIX

pa3paboTku 0a3 u
XPaHWIUIL IAaHHBIX U
UCIIOJIb30BaHMs
oOygaromux HabopoB
JIAHHBIX

MPOEKTUPOBAHUS U
pa3zpaboTku 6a3 u
XpaHI/IJ'II/IH_[ JAaHHBIX U
HCIIOIb30BaHMS
0o0y4Jarmux HabopoB
JTaHHBIX




KO,H KOMIICTCHIIUHU

Kox u HanmeHOBaHME
UHIUKATOpa
JOCTHKEHUSI

xommeteHun (MJIK)

VYK-2.3. Pemaer

KOHKPETHBIE 33124

MPOEKTA 3asBJICHHOTO

KavecTBa  3a

YCTaHOBJICHHOE BpeMsI

Kox u HanmeHoBaHME
pe3yabTata 00y4eHUs
0 AUCHHUTUTHHE

Kpurepuu olieHHBaHMs pe3yIbTaTOB 00yUYCHUS

1-2

3

4

3uats: 37

3HATH CIIOCOOBI cOOpa
U aHaJIHM3a HCXOIHBIX
JAaHHBIX IJIS
MIOCTAQHOBKH 3a]1a4,
peraeMsbIx ¢
TIOMOIIBIO METOJIOB
HHTEJJIEKTYaIbHOTO

He 3naer 3HaThH
croco0OsI coopa u
aHaIN3a UCXOTHBIX
JAHHBIX IS
IIOCTaHOBKH 3a/1a4,
peraeMsbIx ¢
TIOMOIIBI0 METOJIOB
HHTEJJIEKTYaIbHOTO

3HaeT Ha HU3KOM
YPOBHE 3HAThH
croco0sI coopa u
aHAJIN3a UCXOJHBIX
JAaHHBIX I
MIOCTaHOBKH 33/1a4,
peraeMsIx ¢
TIOMOIIBI0 METOJIOB

3HaeT Ha CpeTHEM
YpOBHE 3HATh CITIOCOOBI
cbopa u aHanm3a
MCXOIHBIX JaHHBIX IJI
MIOCTAaHOBKH 3a]a4,
pelraeMbIX ¢ MOMOIIBIO
METOZIOB
MHTEJUIEKTYalbHOTO

3HaeT B
COBEPILECHCTBE 3HATh
cnocoOsI coopa 1
aHaJIN3a UCXOIHBIX
JaHHBIX JJIS
MOCTaHOBKY 3a/1ad,
pelaeMbIx ¢
MIOMOIIBIO0 METOJIOB

aHaJIN3a JaHHBIX. aHaJIN3a JaHHBIX. UHTEIIEKTYalIbHOTO aHa/IM3a JaHHBIX. HHTEJJIEKTYaJIbHOTO
aHAJIN3A JaHHBIX. aHaJIM3a JaHHBIX.

YmMmers: V7 Ilonumare | He ymeer Ilonumars YMeer Ha HU3KOM YMeert Ha cpeHEM YmMmeer B

KaK H3y4EHHBIE B KaK H3y4EHHBIE B ypoBHe IloHnmats kak | ypoBHe IloHUMaTh Kak COBEpILEHCTBE

Kypce METOJIbI
peaan30BaHbI B
ucnoaszyemom I10.

Kypce METOJIbI
peaan30BaHbI B
ucnoaszyemom I10.

N3y4YeHHBIE B Kypce
METO/IBI PEaTN30BAHbI
B ucnoiyibzyemom I10.

M3y4deHHBIE B Kypce
METO/IbI peasT30BaHbl B
ucnosszyemom I10.

BeIOMpaTh [ToHnMaTe
KaK M3y4YCHHbIC B
Kypce METOJIbI
peann3oBaHbl B
ucnosbszyemMom I10.

Bnagets: B7
crrocobamu
UHTETpaIUH
Pa3HOPOTHBIX
HAaOOPOB JAaHHBIX B
€IMHOM XPaHUJIHIIEC.

He Bmageet
crrocobamu
UHTETPaIUH
Pa3HOPOTHBIX
HAaO0OPOB JJaHHBIX B
€IMHOM XPaHUJIHIIEC.

Brnaneer Ha HU3KOM
yYpOBHE criocobamu
UHTETPaIUH
Pa3HOPOTHBIX
HAaOOPOB JJaHHBIX B
€IMHOM XPaHUJIHIIEC.

Brnanmeer Ha cpenHeM
YpOBHE criocobamu
HUHTErpanun
Pa3HOPOAHBIX HAOOPOB
JAaHHBIX B €ITMHOM
XpaHUJIHIIE.

Bnageer B
COBEPILIEHCTBE
crocodamu
HHTETpaIun
Pa3HOPOJHBIX
HaOOpOB JIAaHHBIX B
€JIMHOM XpaHWIHIIIE.

TIKC-3 Cnocoben
HCIIONIB30BATh
MPUKIIAIHbIC
IPOTPaMMBbI
pacdera y3IioB,
arperaroB u
CHCTEM
TPAHCIOPTHO-
TCXHOJIOTHYCCKUX
CpEACTB U UX
TEXHOJIOTUHYECKOTO

ITIKC-3.1 Ucnonb3yer
OCHOBBI
HHPOPMATUKA U
BBIYUCIIUTEIBHON
TEXHUKH

3HaTh: 38 OCHOBEI
WHPOPMATUKA U

He 3HaeT 0cHOBBI
WHPOPMATUKA U

3HaeT Ha HU3KOM
YPOBHE OCHOBBI

3HaeT Ha CpeiHeEM
YPOBHE OCHOBEI

3Haer B
COBEPIICHCTBE

o BBIYUCIIUTENLHON nHpopMaTUK 1 nH(opMaTuKu 1 OCHOBBI HH()OPMATHKH
BBIYHMCIIUTELHOM . . .
TeX HIKH TEXHHUKH BBIYHCIIUTENLHOM BBIYHCIIATEIILHON 1 BBIYUCIIMTEILHOM

TEXHHUKH TEXHHUKH TEXHHUKH
Vuers: V8 He ymeer YMeer Ha HU3KOM YMeeT Ha cpeiHeM YmMmeer B
) HCIONb30BaTh OCHOBBI | YPOBHE HCIIOJIB30BAaTh | YPOBHE HCIOIb30BATh COBEpILEHCTBE

HCIIOJIB30BaTh OCHOBBI
WHPOPMATUKH U
BBIYHCIIUTEIIEHOM
TEXHUKHA

nHPOPMATUKH U
BBIYHCIIMTEIIEHON
TEXHUKHA

OCHOBBI HH)OPMATHKH
M BEIYHUCIIUTEIIEHOU
TEXHUKHU

OCHOBBI HH()OPMATHKH U

BBIYHCIIUTEIILHOMN
TEXHUKHA

HCIOJI30BaTh OCHOBBI
HHPOPMATUKH H
BBIYMCIIMTEIIHHOM
TEXHUKH




KO,H KOMIICTCHIIUHU

00opynoBaHuUs

Kox u HanmeHOBaHME
UHIUKATOpa
JOCTHKEHUSI

xommeteHun (MJIK)

KOI[ U HAMMCHOBAHUC

Kpurepuu olieHHBaHMs pe3yIbTaTOB 00yUYCHUS

pe3yabTata 00y4eHUs 1-2 3 4 5
110 TACIUITINHE
Brazers: B8 He Bimaneer HaBeikamu | Brnameet Ha HU3KOM Bnageer Ha cpenHeM Bnageer B
) paboTsI B YpOBHE HaBBIKAMU YpOBHE HaBBIKAMU COBEPILICHCTBE
HaBBIKAMHU pabOTHI B
PHKTATHBIX TIPUKIIATHBIX paboTEI B paboTHI B IPHUKIIATHBIX HaBBIKaMU pabOTHI B
P MporpamMMax pacueTa TIPUKJIIATHBIX poTrpaMMax pacyera TIPUKJIIATHBIX

mporpaMmax pacdera
y3JI0B, arperaToB U
CHCTEM TPAHCIIOPTHO-
TEXHOJIOTHUECKHUX
CPEJICTB U MX
TEXHOJIOTHYECKOTO
00opyI0BaHuUs

V3II0B, arperaToB U
CHCTEM TPAHCIIOPTHO-
TEXHOJIOTHUECKHUX
CPEJICTB U MX
TEXHOJIOTHYECKOTO
00opyI0BaHuUs

nporpaMmax pacyera
y3JI0B, arperaToB 1
CHCTEM TPaHCIOPTHO-
TEXHOJIOTHYECKHX
CPE/ICTB U HX
TEXHOJIOTHYECKOTO
000pyIOBaHUS

Y3JI0B, arperaToB
CHUCTEM TPAHCIIOPTHO-
TEXHOJIOTUYCCKUX
CPEJICTB U UX
TEXHOJIOTHYECKOTO
obopynoBaHus

IporpaMmax pacyera
y3710B, arperaTtoB 1
CHCTEM TPAHCIIOPTHO-
TEXHOJIOTHYECKHUX
CPEACTB U MX
TEXHOJIOTUYECKOTO
000pyIOoBaHUS
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00ecreyenHOCTH AHCIHILIHEL] (MOXy.Is1) Y4eOHOM i y1eOHO-MeToAH4eCKO JIHTepaTypoi

Jucimmuinaa: Maremaruka u Python ns ananusa JaHHBIX
Koa, cneruansaocts: 23.05.01 Hazemubie TpaHCTIOPTHO-TEXHOJIOTHICCKHE CPEJICTBA

Crenuamizanist: [10peMHO-TPAHCIIOPTHBIE, CTPOUTEILHEIE, TOPOJKHBIE CPEICTBA U 000pPYAOBAHHE

DNeKTpOH. TeKcToBhie AadHble. - Pocros-va-Tlony, Tarawpor: Hsnarensctso [OmHOro

denepanbuoro ynusepcureta, 2017.- 107 c.- Pexum nocryma: http://www.iprbookshop.ru

Ne Hazpanue yuebHOro, yueOHO-METOAMYECKOTO H3JaHM, KonuuecTBo KOHTHHIeHT ObecrneyeHHOCTh Hanue
n/n aBTOP, M31ATENILCTBO, BUL U3AHUSA, O H3JAHU JK3eMIUIAPOB | oOydalommxes, | 00yvuatOmIHXCs
B BUK HCMONB3YIOMWNX | JMTeparypoi, AIRKTPOHECED
= BapHaHTa B
YKa3aHHYIO %o IBC (+-)
TUTEpaTypy
1 Bospmutos, M. I'. BoiuuciutensHbie MeTonb anrebpel 0 ananusa: yuebuoe nocobue / M. T
BospiHHOB. - CapaToB: Byzorckoe o0pasoBaHue, 2020. - 225 & oP* 15 100% *
http://www.iprbookshop.ru/93065.html
2 | Tpomun, M. IT. OcxoBbl npuknanHoii anredpsi: yuebuoe nocodue / M. I1. Tponun. - 2-¢ u3n., ctep.
- Cankr-[letepOypr: Jlaus, 2020. - 288 c. OP* 15 100 i
https://e.lanbook.com/book/139282
3 |Kpamep, Tapansa Maremaruueckue MeTonipl cratictiin / Fapansn Kpamep; nep.: A. C. MonuH, A.
A. Tletpos; pea. A. H. Konmoroposa. - Mockea, Mokesck: PerynapHas W XaoTudeckas AMHAMUKA,
5 oP* 15 100% +
WHCTUTYT KOMITBIOTEPHBIX Hccnenopanuii, 2019. - 648 c.
http://www.iprbookshop.ru/92046.html
4 | Makxunum, Y. Python u ananus maunsix / Y. MakkHHHH. - 2-0€ U3/, uenp. u gor. - Mocksa : IMK P 15 100 +
Ipece, 2020. - 540 c. - URL: https://e.lanbook.com/book/131721.
5 | Mertoasl onTHMH3ALMK: TEOPHs M ANrOPUTMBI : yueGHoe mocobue s By3os / A. A. Yepusx, C. A.
Bormanosuy, XK. A. Uepnsk, 0. M. Mertenbckuii. - 2-¢ w31, uenp. u gon. - Mocksa : HOpaiit, 2021. op* 15 100 #F
- 357 c. - (Boicwuee obpasosanue). - URL: https://urait.ru/bcode/472431
6 |llenyneko B.M. SI3bik NpOrpaMMHpOBAaHMA BBICOKOTO YpoBHsi Python. @yHKIuHW, CTPYKTYpbI
JAHHBIX, NONONHUTENbHbIE MOLYNH [DnekTpoHHbIil pecype]: yueOnoe nocobue/ llenyasko B.M. - p* 15 100 n

DP* — 3j1eKTPOHHBIH pecype /s aBTOP. TONb30BATENEH NOCTYNgH Yepes DNEKTPOHHBIH KaTalior/MeKTPOHHYIO oudnuorexy THY http://webirbis.tsogu.ru/
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