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1. eau u 32124 OCBOCHHS TUCHUILTUHBI/MOIYJIA

[lenb OUCHUIUIMHBI 3aKJIIOYAETCs B OBIAJACHUU CTYJCHTAMH OCHOBAaMH pPaOOTHI C S3BIKOM
Python B aHamu3e MaHHBIX, PACIIMPEHUU TEOPETHYCCKOM W MPAKTHYECKON IMOATOTOBKHM B 00JIaCTH
MaTEeMaTUYECKOT0 aHaJIM3a, TMHEHHON anreOpbl, METOA0B ONITUMH3AIIUN, TEOPUU BEPOSTHOCTEH.

3agauu TUCHUTIIIMHBL:

- oBiajeHne ocoOeHHOCTAMH s3bika Python nisi aHanu3a JaHHBIX, TPUHIMIIAMH YTCHHS
pa3IUYHBIX JAHHBIX;

- u3ydenue Python-6ubmmoTek, comepkammx OOJBIIOE KOIMYECTBO HHCTPYMEHTOB: OT
OBICTPBIX OMEpaluii C MHOIOMEPHBIMH MAacCCHBAMH 10 BU3YaJM3allMU U pPeaU3alii Pa3uIHBIX
MaTEMaTUYECKUX METOIOB, B TOM 4MCJIE JMHEHHOM anredpsl Kak OCHOBHOI'O MaTeMaTH4YECKOIo
ammapara Jjsi paboThl ¢ JaHHBIMH,

- HW3y4€HUE METOJOB ONTHUMHU3ALMM KaK HaWJIydlllero WHCTPYMEHTa JJisd OIpelesieHUs
ONTHMAJIBHBIX IAPAMETPOB CUCTEMBI,

- 3HAKOMCTBO C MAaTpPUYHBIMH pPa3JIOKCHHUSIMH, KOTOPBIE HCIOJB3YIOTCS IpPU IOCTPOCHUH
pErpecCuOHHBIX MOJIENEH, 1711 YMEHbILIEHUS Pa3MEPHOCTH IaHHBIX, B PEKOMEHIaTEeIbHbIX CUCTEMAX U
B aHAJIU3€ TEKCTOB;

- pacuMpeHue 3HaHUi 0 6a30BBIX KOHLEMLHUAX TEOPUU BEPOSTHOCTEH U CTaTUCTUKU, KOTOPbIE

HGO6XOJII/IMI>I JJI1 ITIOHUMAaHUsI MEXaHUu3Ma pa6OTI)I MPAKTUYCCKU BCEX METOJOB aHAJIM3a JaHHBIX.

2. Mecto nucuumiaabl/Moayss B crpykrype OIIOIT BO
HucnummmHa «Marematnka u Python nns amammsa maHHBIX» OTHOCHUTCS K DJIEKTHBHBIM

mucnuIuimHaM biioka 1 yueOHoro rana, GopMHpyeMoi y4acTHUKaMK 00pa30BaTelbHBIX OTHOIICHHH
¥ BXOUT B coctaB MoayJis «Digital & IT. MamiaHOe 00y4eHre 1 aHANU3 TaHHBIX).
H606XOI[I/IMBIMPI YCJIOBHUAMU IJI1 OCBOCHU A AUCHUITJIMHBI SABJIAIOTCS:

— 3HAaHHWE OCHOBHBIX MAaTPUYHOM aireOpbl, MaTeMaTHYECKOro aHalu3a, TEOpHUHU
BEPOSITHOCTEN M MaTEMaTU4ECKOM CTaTUCTUKU;

— IIOHMMaHHE OCHOBHBIX IPUHIIUIIOB AITOPUTMU3ALUU U IPOT paAMMHUPOBAHHUS;

—  3HAHME OCHOB s3bIKa MporpammupoBanus Python;

—  BIIQJICHHE HaBBIKAMH HCIIOJIb30BAaHMS KOMITBIOTEPHBIX TEXHOJOTHI M CPEICTB 00pabOTKH
uH(bopMaIuu.

ConepxaHnue  JUCHHMIUIMHBI  SBJISETCS  JIOTHYECKUM  IPOJOJDKCHHEM  JUCHUTUIMHBI
«MaTtemaTtka» 0a30BBIM JUISl U3YUEHUS CIEAYIOUMX TUCHUILIMH Monyins «Digital & IT. MammaHOE
o0ydyeHHe M aHamu3 JaHHBIX»: «MammHHOe O0yueHHe M BONPOCHI MCKYCCTBEHHOI'O WHTEIUICKTa»,

<<Heﬁp0HHBIe CETHU», «HpI/IKJ'Ia)IHI)Ie 3aJa4yM aHaJIn3a JaHHBIX).

3. Pe3yabTarhl 00y4eHus M0 JMCHUTIIMHE/ MOAY.TIO



[Tpoiecc um3yueHUs JOUCUMIUIMHBI/MOAYJIS HampaBjieH Ha (OPMHUPOBAHUE CIEAYIOLIUX

KOMIIETEHIAH:

Ta0Omuma 3.1

KO)I 1 HAUMCHOBAHHUEC
KOMIICTCHIIM

Kon 1 HauMeHoBaHME
UHJUKATOpa JOCTHKEHUS
xomnereniuu (MIK)

Kox n HanMmeHOBaHMe pe3ynbTaTa 00y4eHusl 1Mo
JUCLUTUIMHE

VK-1. Criocoben
OCYIIECTBIIATH ITOUCK,
KPUTUYECKUI aHAJIU3 U CUHTE3
uH(OpPMAIIHNH, IPUMEHSITh
CHUCTEMHBIN NOAXOd A
pelIeHHs TOCTAaBICHHBIX 3a1a4

VYK-1.1. OcymectBsieT BEIOOp
aKTyaJIbHBIX POCCHHCKUX U
3apyOeKHBIX UCTOYHHUKOB, a TaK
e TIOUCK, cOop 1 00paboTKy
uHbOpMAaIHH, HEOOXOUMOM
JI7Is1 pEUIEHUs TOCTaBICHHOMN
3aja4n

3uath: 31 aKkTyaabHBIC HCTOYHUKH HHGOPMAIIUY O
COBpEMEHHEBIX OnbnmmoTekax Python st ananusa
JAHHBIX

Ymers: Y1 ocymiecTBisiTh OUCK, cOOp 1
MOJITOTOBKY AaHHBIX JUIS aHAIN3a

Briagers: B1 HaBbIkamu OroTOBKH U 00pabOTKH
JaHHBIX cpencrBamu Python

VK-1.2. Cucremarusupyer u
KPUTHYECKH AaHATU3UPYET
HH(POPMAIIHIO, TTIOYYECHHYIO U3
Pa3HBIX UCTOYHHUKOB, B
COOTBETCTBUH C TPEOOBAHUAMHU
U YCIIOBUSIMH 3aJa491

3Hath 32: MexaHu3Mbl 1 METOIUKHU
CHCTEMAaTH3al[ii, aHAJIN3a U CHHTE3a
nH(GOpPMAIIIH, B COOTBETCTBUH C TPEOOBAHUSIMHA U
YCIOBHSMU 331a9H.

YwMmers Y2: CucreMaTu3npoBaTh U KPUTHIECKU
aHaIM3UPOBaTh HH(OPMALIUIO, HEOOXOAUMYIO ISt
pEIIeHHUs TOCTABICHHOM 3a1auH.

Bmamers B2: Meroaukoi cucreMaTu3amum,
aHanmn3a HHOOPMAITUH B COOTBETCTBHHU C
TpeOOBaHUSAMH U YCIOBUSIMU 3aJIa4H.

VK-1.3. Ucnionb3yet METOANKH
CHCTEMHOTO TT0/IX0/1a TIPH
PEIIeHUH IMOCTABICHHBIX 3a/1a4

3HaTh 33: METOANKH UCITOIB30BAHUS CUCTEMHOIO
MI0JIX0/Ia TIPU PEILIeHNH [TOCTABJICHHOM 3aJa4H.

YwMmers ¥Y3: PaccmarpuBaTs BO3MOXKHBIE BAPHAHTHI
pelIeHns 3a/1a4uy, OLEHNBAs UX JOCTOWHCTBA U
HEJIOCTATKH, UCTIOJIb30BATH OCHOBHBIE TIPUHIIUIIBI
CHCTEMHOTI'0 MOAX0/1a IPU PELIEHUH MTOCTaBIEHHON
3a7a4H.

Bnagets B3: MeToanko CHCTEMHOTO MOIXOIbI
MIPH PEIICHUU TIOCTEJICHHON 3a1a4u.

YK-2. CniocobeH orpenensrthb
KPYT 3a/1a4 B paMKax
MOCTaBJIEHHOH 1IEJIU U
BBIOMpATh ONTUMAIIbHbIC
CIOCOOBI UX PEIICHHS, HCXO/Is
U3 ICHCTBYIOIINX MPABOBBIX
HOPM, UMEIOIUXCS PECYPCOB U
OTpaHUYEHUI

YK-2.1. [IpoBoauT ananus
ITOCTaBJICHHOH IIeJTN U
(bopMyIHpyeT COBOKYITHOCTb
B3aMMOCBA3aHHBIX 3a/a4,
KOTOpBbIE HEOOXOAUMO PELIUTh
JUISL €€ JIOCTHIKCHUSI

3HaTh: 34 3Tarbl HHTEIICKTYAIFHOTO aHaJIH3a
JAHHBIX, THIIOBBIE 33/Ia4H aHAJIM3a JAHHBIX

Ymerts: Y4 GopMynupoBath 3a1a41 aHaIN3a
JIAHHBIX B paMKaX TIOCTaBICHHOM I1ETH

Bnaners: B4 HaBblkamMu aHaIM3a JaHHBIX
cpenctBamu Python

YK-2.2. Beibupaer
ONTHMAaJIbHBIN CIOCOO pelIeHns
3aj1a4, UCXO/s U3 UMEIOIUXCS
PeCypCOB U OTpaHUYEHUN

3HaTh: 35 COBpeMEeHHBIE OMOTHOTEKH U METOTBI
Python mst ananu3a naHHbBIX

Ymers: V5 BbIOMpaTh oNTHMAlbHBIC OUOIHMOTEKU 1
METOMBI, UCXOSI U3 UMEIOIIUXCS PECYPCOB U
OTrpaHUYEHUI

Bnagers: BS HaBBIKaMU HCITOJIB30BaHUS
pa3nuYHBIX OUOIMOTEK U MeToZIoB Python

YK-2.3. Amanmsupyer
JICHCTBYIOIIEE
3aKOHO/ATENbCTBO U IIPABOBBIE
HOPMBI, PETyIHpyIoIye 001acTb
npoeccnoHaTbHON
JIEATENBHOCTH

3HaTb 36: BUABI TULIEH3UPOBAHUS KOMIIbIOTEPHBIX
MpOrpaMM U HaKJIaJbIBAEMBbIX JIMLIEH3USIMU
OTpaHUYEHUI

Ymers Y6: 0popMIsiTh IPOrpaMMHBIN KO B
COOTBETCTBHU C TPEOOBAHUSIMHU, IPHHATHIMH JJIS
COOTBETCTBYIOIETO SI3bIKa IPOTPaMMHUPOBAHHS.

Bnanets B6: criocoOHOCTBIO OTIpenessITh Head U
3aJ1a4M P IPOrPaMMHOM PELICHUH POESKTHOM
npodeccHoHANBHOH 3a/1aukl C YYETOM PECYPCHBIX:
BPEMEHHBIX, (PUHAHCOBBIX — OTPAaHUYECHUH B
COOTBETCTBHUHU C HOPMATHBHO-TIPABOBOM
JIOKyMEHTaIuen

ITKC-3. Cnioco6en
pa3pabaThIBaTh M MIPOBOIUTH
MEPOITPUATHUSA 110 TOBBINICHHUIO
3¢ GEKTHUBHOCTH
MIPUPOAOOXPAHHON
JEATETLHOCTH

[IKC-3.1. Ornenka Bo3aeiicTBUA

Ha OKPYXKAIOIIYI0 CPENy U
9KCIIEPTH3A TPOEKTOB

3HaTh: 37 MaTeMaTHYECKHUE METOIBI M OMOIIMOTEKN
Python, ucronms3yeMsie pu aHAIN3E JaHHBIX

Ywmeth: Y7 npuMeHsTh MaTEMAaTUUECKUE METOIBI U
6ubmoTeku Python ans aHanu3a gaHHBIX

Brnaners: B7 HaBbIKK pa3pabOTKU U MCCIICIOBAHHMS
KOMIIIOTEPHBIX MOJIEJIEH Jis aHaIu3a JaHHbIX B




POo(heCCHOHATHFHON AEATEITFHOCTH

[IKC-3.3 Ananu3 npu4uH U
MIOCTIE/ICTBUM 3arpsi3HEHUS
OKpYyKaroliei cpeabl

3HaTh: 38 MaTeMaTHYECKHE METOILI U OMOIHOTEKH
Python msst ocymiecTBieHus (akTOPHOTO aHATH3A
¥ TIPOTHO3UPOBAHHUS

VYmeth: Y8 npuMeHsITh MaTeMaTH4eCKiue METOIbI U
6ubmmoTeku Python mist ocymecTBneHus
(hakTOpHOTO aHAJIM3a U TMPOTHO3UPOBAHUS

Bragers: B8 HaBpIKaMu BIOOpa ONTHMATBEHBIX
MaTeMaTH4eCKHX METOI0B U MeTo10B Python s
OCYIIIECTBIICHHUS (PAKTOPHOTO aHAIN3A U
MIPOTHO3UPOBAHUS B TPOPECCUOHATBLHON
JIESITENNHHOCTH

4. O0beM QMCUUTINHBI/MOAYJISI

OO0 00beM QUCIUIUIMHEI COCTABIISET 3 3a4eTHBIX enuHuIbl, 108 uacos.

Tadommma 4.1
AynuTopHBIE 3aHATHSI / KOHTaKTHas paboTa, Jac. ®dopma
®opma Kypc/ YAITOP P ’ CamocrosTenbHas P .
Ipaktuueckue JlabopatopHsie IIPOMEKYTOYHOMN
o0yueHus cemectp | Jlekmum pabora, Jac.
3aHATUA 3aHATHA aTTecTanuu
OYHas 3/5 18 34 56 3ayer

5. CTpyKTypa M cofep:KaHHe TUCHUILTHHBI/MOTYJIs

5.1. CtpyKTypa JUCHUIIAHBI.
o4yHasi popma o0yuenusi (OPO)

Tab6muma 5.1.1

AynutopHsie
CTpyKTypa AUCIMIUIAHBI/ MOTYIIS Bce
Ne 3aHATHS, Yac. CPC, o Kox WJIK Or1eHOYHbIE
> 1
w | Howep HaunmenoBanue paznena JI. | IlIp. | JIab. Hac Jac. cpeactba
pasnena
YK-1.1 Bompocy k
VK-1.2 KOJIJIOKBHY
YK-1.3 My
YK-2.1 Pabota na
! 1 Beenenne 2 8 14 24 YK-2.2 MIPAKTHYECK
YK-2.3 ux
[KC-3.1 | 3amsTHAx
IKC-3.3
YK-1.1 Bompocy
YK-1.2 KOJUIOKBUY
YK-1.3 My
Bubnuoreku Python u mmnHelinas VK-2.1 | Pabora Ha
2 2 anredpa 4 6 10 14 30 YK-2.2 MIPaKTUIECK
YK-2.3 Hx
[IKC-3.1 | 3ansTHAX
IKC-3.3
YK-1.1 Bompocy
YK-1.2 KOJJIOKBHY
YK-1.3 My
3 3 OnTuMHu3anus 1 MaTpUUHbIE 6 8 14 8 YK-2.1 Pabota Ha
PpaznoKeHUs YK-2.2 NPaKTHYECK
YK-2.3 ux
[IKC-3.1 | 3aHATHAX
[KC-3.3
YK-1.1 Bomnpocy k
4 4 CyuaifHocTh 4 8 14 | 26 VK-1.2 | KOJWIOKBHY
YK-1.3 My




VK-2.1 Pabora Ha
YK-2.2 MIPaKTHYECK
VK-2.3 ux
I[IKC-3.1 | 3aHATHAX
IKC-3.3
5 | 3auer - - . . . Bompocsr k
3aueTy

Uroro: | 18 34 56 108 - -

5.2. ConepxaHue AU CHUILTANHBI/ MO IS

5.2.1. Coneprxanue pasaenoB AUCHUILTUHBI/MOIYJIS (IUJAKTUYECKUE STUHUIIBI).
Pasnmen 1. «BBenenuey». Python — oauH n3 riaBHBIX HHCTPYMEHTOB CICI[HAIMCTa B HAYKE O

nanHbIX. Lukisl, GyHKuM, reneparopsl, list comprehension. @ynkiun u ux cpoiictBa. Ilpenen u
npou3BoaHas. ['eomerpruuecknii CMbICII IPOU3BOIHOM.

Paznen 2. «bubnamnoreku Python u nmuneitHas anredpa». Pandas. Data Frame. NumPy, SciPy u
Matplotlib. Pemenne ontummu3anuoHHbix 3amad B SciPy. Cucrembl JIMHEHHBIX ypaBHEHUH.
MatpuuHsle onepauuu. PaHr u onpenenurens

Paznen 3. «OntuMu3anus U MaTpU4HbIE PA3I0KEHUA». YacTHbIE NMPOU3BOAHBIE U T'PAJHUEHT.
KacaTtenbHas miaockocTh M JMHEHHOe mpuOmmkeHne. OnTuMu3anus HerIagkux QyHKIui. Mertonq
UMUTaMK OTKHra. ['eHermdyeckue anroputMbl u auddepenumanbHas sBomonus. Hengep-Mun.
[TpubnurkeHne MaTpuIle MEHBIIEro paHra.

Paznen 4. «CnyvaiiHocTh». Ciy4allHOCTh B T€OPHHM BEPOATHOCTEW U cratucThke. CBoiicTBa
BEPOSITHOCTH. YCIOBHasg BepossTHOCTh. OreHka pacnpenesneHus 1o  BblOopke. BakHbie

XapaKTEepUCTUKU pactipeneneHuid. LlenTpansHas npenenpbHas Teopema. JloBepuTenbHbIe HHTEPBAJIbL.

5.2.2. CogeprxaHue TUCHUIUIMHBI 10 BUAAM YY€OHBIX 3aHITUH.

JleKIIMOHHBIE 3aHATHS
Tabmuuna 5.2.1

Howmep paznena O6bem, yac.
JTUCIHITIIAHEI (6])]@) 300 | 0300

Ne i/t Tema mekmun

Python — oauH U3 IIaBHBIX HHCTPYMEHTOB CIELMAIKCTA B
1 1 2 } } Hayke o JaHHbIX. LIuKiel, GpyHKIMH, reHepaTopsl, list
comprehension. ®ynkuuu u ux coiicrsa. [Ipenen n
[IPOU3BOJIHAs. |'€OMETPUUECKUI CMBICI IPOU3BOIHOM

Pandas. Data Frame. NumPy, SciPy u Matplotlib. Pemienne
2 2 6 - - ONITUMM3AIMOHHBIX 33134 B SciPy. Cucrembl IMHEHHBIX
ypaBHeHu. MaTpuuHsle onepauuu. Panr u onpenenurens

YacTHble MPOU3BOJIHBIC U IpaaueHT. KacaTenbHas IIOCKOCTh U
muHeWHoe mpuommkenne. ONTHMU3AINS HETTIAAKIX (QYHKITHH.
3 3 6 - - MeToa HMUTAaMHU OTXKUTA. | eHETUIECKUE alTOPUTMEL M
muddepeHnmranbaas Boironusa. Hempep-Mun. [Ipubmmkenne
MaTpULEH MEHBIIET0 paHra

CryqaliHOCTb B TEOPUH BeposATHOCTEH U cratucTuke. CBoiicTBa
4 4 4 ) ) BEPOSTHOCTHU. Y CIIOBHAs BEpOSITHOCTh. OLieHKa pacipeieNeHns
110 BbIOOpKE. BaxkHbIE XapaKTEPUCTHKH PACTIPECICHUI.
LlenTpanbHas npenenabHas TeopeMa. JloBepuTenbHbIe HHTEPBAIIBI

Uroro: 18 - -




IIpakTHyeckue 3aHATHS
Tabmuma 5.2.1

Ne /1 Howmep pa3aena aucuuninHbl O6newm, gac. HaumeHoBaHMEe TPaKTUUECKUX 3aHATHI
O®0O | 300 | O3®0
1 1 8 - - Baenenue
2 2 10 - - bubnmorexku Python u mmuelinas anreGpa
3 3 8 - - OnTuMu3anus ¥ MaTPUIHBIE PA3TIOKEHUS
4 4 8 - - CiyuaitHocTh
Uroro: 34 - -

JlabopaTopHbie padoThI
Jlabopamopuvie pabomul yueOHbIM NIAHOM He RPedyCMOmpeHbl

CamocTosiTesibHasi padoTa CTyleHTa
Tabmuna 5.2.4

Ne Howmep paznena O0BeM, yac. Tena Bix CPC
n/n MCLUIUIMHBI 0D0 300 | 0300
1 1 3 ) ) Bpenerie ITonroroska k
MPAKTUYECKUM 3aHSATHSIM
2 2 10 } } bubmmorexu Python u nmuueitHas IToaroroBka k
anrebpa MPAKTHICCKUM 3aHSATHSIM
3 3 10 ) ) OnTuMH3anus ¥ MaTPUIHBIC IMoaroToBka K
Pa3I0KEHUI MPAKTHYCCKUM 3aHATUSIM
4 4 10 ) ) CorywaiiHocTs Iloaroroska k
MPAKTHIECKUM 3aHATHSIM
5 14 23 IMoaroroBka K KOJIIOKBHyMaM IMoaroToBka K
KOJUTOKBIYyMaM
6 1-4 - 3auer
Uroro: 56 - -

5.2.3. IlpenonaBaHue AMCHUIUIMHBI/MOAYISI BENETCI C HPUMEHEHHEM CIEAYIOUIMX BHUIOB
00pa30BaTEIbHBIX TEXHOJIOTUI:

—  BU3yanuzaius ydeOHOro MaTepuana B O(QHCHOM TMakeTe B IHATOTOBOM PEKUME
(JIEKLIMOHHBIE 3aHATHS);

—  paboTa B MaJbIX rpymmnax (MpakTH4ecKue 3a1anus);

—  UHIUBHUIyalbHbIC 3aaHus (IPAKTUUCCKHUE 3a1aHHS).

6. TemaTuka KypcoBbIX padoT/mIPoeKTOB
Kypcosvie pabomsi/npoexmot yueOHbIM NIAHOM He NPedyCMOmMpPeHbl
7. KoHTpoJibHBIE PA00OTHI
Konmponvnvie pabomot yuebHbiM NIAHOM He NPeOyCMOMpeHbl
8. OueHka pe3y/jbTaTOB 0CBOCHHS TUCHUTLINHBI/MOTYIS
8.1. Kpurepum oreHuBaHHS CTENEHU IOJHOTHI M KadecTBa OCBOCHUS KOMIIETEHLHHI B
COOTBETCTBHH C IJITAHUPYEMBIMH pe3ybTaTaMu 00ydeHus mpuBeacHsbl B [Ipunoxenun 1.

8.2. PeliTuHroBas cucTeMa OLEHUBAHUS CTEINEHU MOJHOTHI M Ka4eCTBa OCBOEHM 1 KOMIIETEHIIUI
oOyuaronmxcsa o4Hoi Gpopmbl 00yueHus npeacTaBieHa B Tadbuune 8.1.




Tabmumna 8.1

Ne n/m Bubl MeponpusTHil B paMKax TEKyLIEro KOHTPOJIS KommuectBo 6ayios
1 Texymmas aTTecTaus
Pabota Ha MpakTUYECKUX 3aHATHUIX 0-10
Koinoksrym 0-10
NTOI'O 3a mepByrO TEKYIIYIO aTTECTAIHIO 0-20
2 TekyIas aTTecTalusl
Pabota Ha MPaKTUYECKUX 3aHATHSIIX 0-20
Konnoksrym 0-20
NTOI'O 3a BTOPYIO TEKYIIYIO ATTECTAIHIO 0-40
3 TekyIas arTecTamus
Pabota Ha MPaKTHYECKUX 3aHATHIX 0-20
Komnmoxsuym 0-20
HUTOT O 3a TpeThIo TEKYIIYIO aTTeCTALUI0 0-40
BCEI'O 0-100

9. YueOHO-MeTOAMYECKOe M HH(POPMAIHOHHOE OfecTieueHne TUCIHILTHHBI/MOLYJIst

9.1. IlepeueHb peKOMEHAYEMOM JIMTEPATyPhI MpencTaBiieH B [Ipuioxenun 2.

9.2. CoBpemeHHble NpodeccHoHaNbHbIe 0a3bl MaHHBIX W WH(GOPMALMOHHBIC CIPABOYHBIC
CUCTEMBI (nepeuuciums).

—  CobGctBennas noaHotekcroBas 0a3za (I15/1) BUK TUY http://elib.tyuiu.ru/

— Hayuno-texuuueckas 6ubimoreka ®I'AOY BO PI'Y Hedtu u raza (HUY) um. .M.
I'yoxkuna u ®I'BOY BO «TUVY» http://elib.gubkin.ru/

— Hayuno-texuuueckas 6ubimoreka ®I'6OY BIIO YIHTY http://bibl.rusoil.net

— Hayuno-texuuueckass ©Oubmmuoreka @I'BOY BIIO «YXTUHCKHMI rocyaapCTBEHHBIH
TexHUYeCcKuil yHuBepcuter http://lib.ugtu.net/books

— baza mannpix KoHcynbTaHT crymeHTa «DIEKTPOHHAs OWMOJMOTEKa TEXHHYECKOTO BYy3a»
http://www.studentlibrary.ru

—  DnekTpoHHo-0ubaMoTeuHas cucrema |PRbooks http://www.iprbookshop.ru/

— 00O «M3natensctBo JIAHDB» http://e.lanbook.com

— 000 «nexTponHoe m3narenscTso FOPAWT» www.biblio-online.ru»

— 000 «PYHDBby http://elibrary.ru/

—  DuekTponHo-6ubaroreunas cucrema BOOK.ru https://www.book.ru

— HanmonanpHas smekTpoHHast Oubimmorexa

— Uudposoii obOpa3oBaTenbHblii pecypc — Oubmmoreunass cuctema IPR SMART —
https://www.iprbookshop.ru/.

9.3. JIuneH3noHHOE U CBOOOHO paclpoCTpaHsIeMOe MPOrpaMMHOE OOecriedeHue, B T.49.
OTEYECTBEHHOTO ITPOU3BOJICTBA.

—  Microsoft Windows;

— Microsoft Office Professional Plus;

—  Python;

— Anaconda;




GIMP

10.

MarepuajJibHO-TEXHHYECKOe o0ecredeHne T CIUTLTHHBI/ MOLYJIsl

[Tomemnienust 1 MpOBENEHUS BCEX BUIOB pabOThl, MPEIYCMOTPEHHBIX Y4YEOHBIM IUIAHOM,

YKOMIIJICKTOBAHBI H€06XOI[I/IMI)IM O60pyI[0BaHI/I€M U TCXHUYCCKUMH CPE€ACTBaAMU 06y‘~ICHI/I$I.

Ta6muma 10.1

ObecneyeHHOCTH MaTEPUAIBHO-TEXHMYEeCKUX ycaoBuil peanusanun OIIOII BO

Tabmuua 10.1

Ne HanmeHoBanue y4eOHBIX HaumeHoBaHue nomemieHuii 11 nposefieHus | Anpec (MEeCTONONOKEHHUE) TOMEIEHN
n/n IIPeIMETOB, KYPCOB, BCEX BUJIOB Y4eOHOM IeSTEILHOCTH, JULSL IPOBEACHUSI BCEX BUIOB y4eOHOM
JUCLUILIHH IpelyCMOTPEHHOH ydeOHbIM IIJIAHOM, B TOM JIeATENbHOCTH, NIPEIyCMOTPEHHOM
(Mozyseit), MpaKTUKH, UHBIX YHUCJIE TOMEMICHHUS IJIsl CAMOCTOS TETbHON y4eOHBIM IJIAaHOM (B CiTyyae peau3alun
BUJIOB y4eOHOH paboThl, ¢ yKa3aHUEM MEPEdHsI OCHOBHOTO 00pa30BaTeNbHOM MPOrpaMMBI B CETEBOH
JIeATEIbHOCTH, 00opyoBaHNs, y4eOHO- HATIAIHBIX TOCOOHIA (opMe TOTIOTHUTETBHO YKA3bIBACTCS
IpeTyCMOTPEHHBIX YUCOHBIM HAMMEHOBaHUE OpraHU3aluuU, ¢ KOTOPOH
IUIaHOM 00pa30BaTeIbHOM 3aKJII0YEH JIOrOBOP)
IIpOrpaMMbl
1 2 3 4
1 |Maremaruka u Python s |JlekumonHbie 3aHATHS:
aHaJIM3a JaHHBIX YueOHast ayauTopust TSt TPOBEICHUS 625001, TromeHckas oOnact, T.
3aHATUH JIEKIUOHHOIO THNA; rpynnoBbiXx 1 |Tromens, yn. JlyHauapckoro, 1.2,

VHIIUBHUIYaJIbHBIX KOHCYJIBTALNH; TEKYIETO
KOHTPOJISL 1 IPOMEXYTOYHON aTTeCTAIIH.
OCHAIIEHHOCTh:

Y4eOHast MeOeIb: CTOJIBI, CTYIbs. MOHOOIOK
- 1 wr., mpoexTop - 1 WT., IPOEKIIMOHHBIHI
9KpaH - | IIT., akycTHYecKasl cucTeMa
(xon0HKM) - 4 mT., MUKpOQOH - 1 mT.,
JIOKyMEHT-Kamepa - | IT., TeJaeBu3op - 2
IIT.

Kopm.l, (aymuTopusi ompenensiercss B
COOTBETCTBHH C PACIHCAHUEM)

JlabopatopHbIe 3aHATHS:

YyebHast ayauTopus TSt TPOBEICHUS
3aHATHI CEMHHApPCKOro THmna (labopaTtopHbie
3aH${TI/I${); TpYHIOBBIX U UHAUBUAYAJIbHBIX
KOHCYJIbTalUi; TEKYLET0 KOHTPOJIS U
IIPOMEKYTOUHOM aTTeCTallH,
OCHAIIEHHOCTh:

VYueOHas MeOemnb: CTOJIBI, CTYIbS.
Mono6710KH, mpoekTop - 1 mT.,
aKycTHUecKas cucrema (KOJOHKH) - 2 IIT.,
MIPOEKITMOHHBIHN 3KpaH - | mT.

625001, ToomeHckas o0mactb, T.
Tiomenp, yn. JlyHauapckoro, n.2,
Kopm.l, (aymuropusi ompenenserca B
COOTBETCTBHH C PACIIHCAHUEM)

CamocTosTenbHas padoTa:

INomemnenne y1st caMOCTOSITENIEHON pabOThI
00y4aroImuxcsi ¢ BO3MOKHOCTBIO
MOJKII0YeHUs K ceTH «HTepHeT» u
obecrieyeHneM J0CTYIa B JICKTPOHHYIO
HHGOPMAIIMOHHO-00Pa30BATEIIEHYIO CPEY.
YueOHast MeOelb: CTOJIBI, CTYJIbs, JOCKa
aynutopHas. KoMIeloTep B KOMILIEKTE — 5
IIT., TPOEKTOP — | MIT., MPOEKLINOHHBIN
SKpaH — 1 mrT.

625001, TroMeHcKkas 00J1acTh, T.
Tromens, yi. Jlynagapckoro, .2
kop. 1

11. MeTtoanueckue ykazanusi no opranuzauuu CPC
11.1. MeToanueckne yka3aHus MO MOATOTOBKE K MPAKTHYECKUM 3aHSTHSIM.

[TpakTHueckre 3aHATHS CIOCOOCTBYIOT YriyOJIEHHOMY H3YYEHHUIO AMCHUMIUIMHBI M CIIyXKaT
OCHOBHOU (hOpMOIl TOJABENEHHUSI HUTOTOB CAMOCTOSATENbHOM paboThl cTyAeHTOB. OCHOBHas 1Leb
MPAaKTUYECKUX 3aHITUN 3aKII0YaeTcsl He TOJIbKO YTUIyOUTh U 3aKpENuTh TEOPEeTUYECKUEe 3HAHUS, HO U
copMHUPOBATH MPAKTHUECKUE KOMIETEHIINH, HE0OX0JUMbIe Oy IYIIIUM CIELHATUCTaM.



Ha mpakTrdeckux 3aHATUSX MPHUBETCTBYETCS AKTUBHOE y4acTHE B OOCYXKICHHM KOHKPETHBIX
CUTYyaIui, ClIOCOOHOCTh Ha OCHOBE MOJMyYEHHBIX 3HAHUN HaXoauTh Hanbonee 3pdekTHBHBIEC perieHus
MOCTaBJICHHBIX MPOOJEM, YMETh HAaXOIUTh TOJIC3HBIH [TOMNOJHUTENBHBI MaTepHans MO TEeMaTUKe
3aHaTUi. O0ydaImuMcs peKOMEHAYETCs CIeIYIOIas CXeMa IMOATOTOBKH K 3aHSTHIO:

1. ITpopaboTaTh KOHCIEKT JICKIUH;

2. I3yunTh peKOMEHJ0BaHHYIO JIUTEPATYPY;

3. [Ipu 3atpynHeHusx copMyIHpoBaTh BOMPOCH! K IMPEMOAABATENIO

4. ITocne BHIMOJTHEHUS TPAKTHYECKON PaboThl O(POPMHUT OTUET U MOATOTOBUTHCS K 3aIUTE.

11.2. Metoanueckre yka3zaHus 110 OpraHU3aI[uu CaMOCTOSATEIbHON paOOoTHI.

CamocrosiTennbHass paboTa SBJSETCS OJHOM M3 BaXHEHIUX GOPM HM3YUCHHUS JIFOOOM
qucuIInHbl. OHa MO3BOJISIET CHCTEMATU3UPOBATh M YIIIyOUTh TEOPETUUECKHE 3HAHMS, 3aKPENUTh
YMEHHMSI U HaBBIKH, CIOCOOCTBYET Pa3BUTHIO YMEHHH MOJIb30BaTHCS HAYYHOU M y4eOHO-METO U4 eCKON
outepaTypoid. [lo3HaBarenbHasi AESATENPHOCTh B MPOIECCE CAMOCTOSITENBbHON paboThl TpedyeT OT
MarucTpaHTa BHICOKOT'0 YPOBHS aKTUBHOCTH U CAMOOPraHU30BaHHOCTH.

B yueOHOM mpoliecce BBIACHSIOT JBa BHUJA CaMOCTOSTEIBHOM pabOTHI: ayauTopHas U
BHEAyJUTOPHASI.

AyauTopHasi caMOCTOsITelIbHasi padoTa MO IUCHUILIMHE BBIMOJHACTCA HAa YUYEOHBIX 3aHATHSIX
10/l HENOCPEICTBEHHBIM PYKOBOJCTBOM IIPENOAABATENS U 1O €r0 3aJaHUI0.

BHeaynuTopHasi camocTosiTenbHas paboTa CTYIEHTOB MPEACTaBIsAE€T CO0OM JOrHYecKoe
OPOJODKEHUE AayAUTOPHBIX 3aHATHI. 3aTpaTbl BpEeMEHHM Ha BBIIOJHEHHE OJTOM  paboThl
perJIaMEHTUPYIOTCA paboyuM ydeOHBIM IUTaHOM. Pexxum paOGoThl BBIOMpaeT caMm OO0ydYaromuiicss B
3aBUCHUMOCTH OT CBOUX CIIOCOOHOCTEN U KOHKPETHBIX YCIOBUH.

CamocrosiTenbHas paboTa MOXKET OCYLIECTBISTHCS HMHAWBHUIYAJbHO WM TpyNIaMH
MarucTpaHTOB B 3aBUCHUMOCTH OT IIeJIM, 00beMa, KOHKPETHOH TEMaTHKH CaMOCTOSITENBbHOU paboThI,
YPOBHSI CIIOKHOCTH, YPOBHS YMEHUN 00YYarOIIUXCS.

CamocrosiTenbHas paboTa BKIIOYAeT B ceOs paboTy C KOHCIIEKTOM JICKIMH, M3ydyeHue H
KOHCIIEKTHPOBAaHUE PEKOMEHAYyeMOW JUTEepaTyphl, MOArOTOBKA MYJIbTHUMEANA-COOOIEHUI/10KIIa10B,
MOJATrOTOBKa pedepaTa, TECTUPOBAHME, pEIIEHHE 3aJady U YIpakHEHUH 1o oOpasily, pelieHue
BapHAaTUBHBIX 3ajla4, BBINOJIHEHUE YepTekKed, cxeMm, pacueToB (rpaduyeckux pabdoT), pelieHue
CHUTYAIlMOHHBIX (MPOQeCcCCHOHANbHBIX) 3a/ay, MOATOTOBKAa K JIEJIOBBIM HUTrpaM, MPOCKTHPOBAHUE U
MOJICTUPOBAHUE pPa3HBIX BHJOB M  KOMIIOHEHTOB MPO(ecCHOHaIbHON NeATeTbHOCTH, HAy4HO-
UCCIIEI0BATEIbCKYIO PabOTy U Ip.

KoHTpone pe3ynbTaToB BHEayAUTOPHONH CaMOCTOATENbHONW pabOThl MAaruCTPaHTOB MOXKET
OCYIIECTBIATHCS B TMpelefiax BpEeMEHH, OTBEJCHHOIO0 Ha o00s3aTeNbHble Y4YeOHBbIE 3aHATHS IO
TUCHMILUTMHE U BHEAYIUTOPHYIO CaMOCTOATEIbHYIO PabOTy MarucTpaHTOB IO AMCHUUIUIMHE, MOXKET
IPOXOAUTDH B IMCbMEHHOMN, YCTHOM WM CMEIIaHHOH Gopme.
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Kog
KOMITIETCHITUH

Kox n HanMmeHOBaHMe
WHIKATOpa
JOCTHKEHHSA

kommnerenin (MJK)

Ko n HaumeHoBaHue
pe3yabpTaTa O0ydIeHus 0
UCIUTLINHE

Kpurepnn oneHnBanus

pe3ynbTaToB 00yIeHHS

1-2

3

4

YK-1. Cnocoben
OCYIIIECTBIIATh
TIOUCK,
KPUTUYECKUI
aHaJIU3 U CUHTE3
nH(popMaIHy,
MIPUMEHSATh
CUCTEMHBIN
MOJXO[ JUIS
pemieHus
MOCTABJIEHHBIX
3a7aq

YK-1.1.
OcyuiecTBisieT BEIOOP
aKTyaJIbHBIX
poccuiickux u
3apyOeKHBIX
HCTOYHHKOB, a TaK ke
TIOHCK, cO0p U
00paboTKy
nH(pOpMAIHH,
HEOOXOINMOMN I
penieHns
MOCTaBJICHHOW 3a1a4u

3uate: 31 akTyanpHBIE
MCTOYHHMKH UH(OpMaIiH
0 COBPEMEHHBIX
oubamoTekax Python s
aHAIIN3a JAHHBIX

He 3Haer akTyanbHble
WCTOYHHMKH UH(pOpMaLUH
0 COBPEMEHHBIX
oubmuoTekax Python s
aHAJIN3a JAHHBIX

3HaeT Ha HU3KOM YPOBHE
aKTyaJIbHbIe HCTOYHUKU
uHdopmanuu o
COBPEMEHHBIX
oubanoTekax Python s
aHAIIN3a JAHHBIX

3HaeT Ha cpeHeM
YPOBHE aKTyaJbHbIE
HUCTOYHUKH
HHpOpMAIHU O
COBPEMEHHBIX
oubanoTexax Python
JUIs QHAJI3a JAHHBIX

3HaeT B COBEPILICHCTBE
aKTyaJIbHbIE HICTOUHUKH
nH(OpMAIIKHU O
COBPEMEHHBIX
oubmuorekax Python
IUIS aHaNIW3a JaHHBIX

YmMerts: Y1 ocyiiecTBasATh
TIOMCK, cOOp U
MOATOTOBKY JaHHBIX JJIsI
aHanuza

He ymeer ocymiecTBisTh
TIOMCK, cO0p U
MOATOTOBKY JaHHBIX JIJISI
aHanmza

VYMeer Ha HU3KOM
YPOBHE OCYIIECTBIIATh
TIOMCK, cOOp U
MOJITOTOBKY JaHHBIX JIJIsI
aHajau3a

YMeer Ha cpeHeM
YPOBHE OCYILIECTBIISTH
TIOWCK, COOp U
MOATOTOBKY JaHHBIX JIJIsI
aHanM3a

YMeeT B COBEpLICHCTBE
OCYIIECTBIISITH TIOHCK,
cOOp 1 NOATOTOBKY
JIAaHHBIX JUISl aHAITN3a

Bnagers: B1 HaBeikamu
MIOJITOTOBKH M 00pabOTKH
JTAHHBIX CPEICTBAMHU

Python

He BnageeT HaBbIKaMu
TIOATOTOBKY U
00pabOTKH JaHHBIX
cpeacrBamu Python

Bnaneer Ha HU3KOM
YPOBHE HABBLIKAMH
MTOJTOTOBKH H
00pabOTKH JaHHBIX
cpeacramu Python

Bnaneer Ha cpeqHem
YpPOBHE HaBBIKAMH
MOATOTOBKH H
00pabOTKH JaHHBIX
cpeacrBamu Python

Bnaneer B
COBEPILICHCTBE
HaBBIKAMH TIOATOTOBKH
1 00pabOTKH TaHHBIX
cpeactBamu Python

YK-1.2.
CucremaTusupyer u
KPUTHYECKH
aHAM3HPYET
UHpOpPMAIIHIO,
MIOJTy4YEHHYIO U3
Pa3HBIX UCTOYHHKOB,
B COOTBETCTBHH C
TpeOOBaHUAMH U

3Hath 32: MEXaHU3MBI U
METOAUKU
CHCTEMAaTH3AllH, aHATIN3a
W CUHTe3a HHpOPMAIIHH, B
COOTBETCTBUH C
TpeOOBaHUSAMH U
YCIIOBUSIMU 381241

He 3HaeT MexaHU3MBI 1
METOIUKN
CHCTeMAaTH3aLIH,
aHaJM3a U CHHTE3a
nH(opManum, B
COOTBETCTBHH C
TpeOOBaHUSIMH U
YCIOBHSIMH 331a49H

3HaeT Ha HU3KOM YPOBHE
MEXaHU3MBbI 1 METOIUKH
CHCTEMAaTH3allNH,
aHAIIM3a ¥ CHHTEe3a
uHdopmanuu, B
COOTBETCTBUH C
TpeOOBaHUAMH U
YCIIOBUSIMU 381241

3HaeT Ha CpeIHEM
YPOBHE MEXaHU3MBbI U
METOJUKH
CHCTEMAaTH3alHY,
aHaIM3a ¥ CHHTE3a
uHpOpMAaIHH, B
COOTBETCTBHU C
TpeOOBaHUSIMU H

YCIIOBUSIMU 331291

3HaeT B COBEPIICHCTBE
MEXaHU3MBI 1
METOJUKU
CHCTEMAaTH3allHH,
aHaJIM3a ¥ CHHTEe3a
uH(pOpMAIHH, B
COOTBETCTBHH C
TpeOOBaHUSIMU H
YCIIOBUSIMH 33241




Kox
KOMIIETEHIIUH

Kon u HanmeHOBaHUE
HWHIUKATOpPa
JOCTHIKCHHS

xommereHiuu (MIK)

YCIIOBHSIMU 33/1a49H

KOI[ 1 HAMMCHOBAHUC

Kpurepun onieHuBanus

pe3ynbTaToB 00ydIeHHs

pe3ynbTaTa 00y4eHHs 110 1-2 3 4 5
ACLIUILIMHE
Vaers V2 He ymeer YMeeT Ha HU3KOM YmMeer Ha cpetHeM ‘YMeer B COBEPIIEHCTBE
) CHCTEMAaTHU3UPOBATh U YpPOBHE YpOBHE CHCTEeMAaTHU3UPOBATh U

CHCTEeMAaTU3UPOBATh U
N KPUTHUYECKU CHCTEMaTU3UPOBATH U CHCTEeMaTH3UPOBATh U KPUTUYICCKU

P aHaNU3UPOBATh KPUTUYECKU KPUTUIECKH aHaMM3UPOBATh
AHAIN3UPOBATH
HH(OPMALIHIO HH(OpPMAIIHIO, AHAIN3UPOBATH AHAIN3UPOBATH HH(POPMAIIHIO,
HEOBXOHM > J— HEOOXOAUMYIO LIS HH(pOPMAIIHIO, HH(pOPMAIIHIO, HEOOXOAUMYIO LIS

y}o peH_IeHI/IH HOCTaBHeHHOﬁ HeO6XO}]I/IMy}O JJIs1 HCO6XO}11/IMy}O JJIsL pCH_IeHHH

peIIeHUs TOCTaBICHHOM
3a1a9u

3a7a4n

pELIEHUS TIOCTABJICHHOM
3a7a4u

peLIeHysI IOCTaBIEHHON
3aga4u

MOCTaBJIICHHOM 3aJ1a4u

Bnaners B2: meToaukoit
CHCTeMATU3alli, aHAIH3a
nHpOpMaIuy B
COOTBETCTBUH C
TpeOOBaHUSIMH H
YCIIOBUSIMU 381241

He BnageeT meTogukoit
CHCTEMATHU3ALIMH,
aHanmm3a nHQOpPMAaIUY B
COOTBETCTBUH C
TpeOOBaHUSAMU H
YCIOBUSIMU 33Jjau

Brageer Ha HU3KOM
YPOBHE METOAUKOMN
CHCTEMAaTH3allHH,
aHanm3a HHGOOpPMAITIH B
COOTBETCTBHU C
TpeOOBaHUSIMH U
YCIOBUSIMU 33124

Bnaneer Ha cpeaHem
YPOBHE METOAMKOM
CHCTEMATH3aIINH,
aHa3a HHGHOpPMAIIIH B
COOTBETCTBUH C
TpeOOBAHUSIMU U
YCIIOBUSIMU 3ajlauu

Bnaneer B
COBEpILIEHCTBE
METOIUKOU
CUCTEMAaTH3aIIH,
aHanu3a HHHOpMaLuK B
COOTBETCTBHH C
TpeOOBAHUSIMU H
YCIOBUSMU 3a/1a4H

VYK-1.3. Ucnionp3yer
METOAUKHU
CHCTEMHOTO IOJX0/a
IIPU PELICHUN
MIOCTABJICHHBIX 33734

3HaTh 33 METOINKHA
WCTIONTb30BAHMS
CHCTEMHOT'O MTOIX0/1a TIPH
PELIEHUH TOCTaBJIEHHOM
3a7a4u

He 3Haetr Mmetoguku
HCIIOIB30BaHUs
CHCTEMHOTIO ITOAX01a
[PY pelIeHUN
IIOCTaBJIEHHOHN 3a1a4d

3HaeT Ha HU3KOM YPOBHE
METOIUKHU
HCIOIB30BaHMS
CHCTEMHOTIO IIOAX0/1a
MpU peuIeHUN
MOCTaBJICHHOM 3a1a4uu

3HaeT Ha CpeHEM
YPOBHE METOJIUKH
HCIOJIb30BAHUS
CHCTEMHOT0 MOJIX0/1a
TIPH PEIICHUH
ITOCTaBJIICHHON 3a1a4n

3HaeT B COBEPILIECHCTBE
METOJMKH
UCIIOJIb30BaHUS
CHCTEMHOTO MOX0/1a
TIPY peIIeHHN
TIOCTABJIEHHOH 3aa4n

YmMmets Y3:
paccmaTpuBaTh
BO3MO>KHBIE BAPHUAHTHI
pereHus 3a1a4u,
OLIEHHBAs UX
JIOCTOMHCTBA U
HEIOCTATKH,
HCIOJIb30BaTh OCHOBHEIE
TMPUHLUATIBI CHCTEMHOTO
MOIX0/1a TIPY PEIICHUH
IMOCTAaBJICHHOH 3a71aun

He ymeer
paccMaTpuBaTh
BO3MO>KHBIC BAPHAHTHI
perIeHus 3a1a4y,
OLIEHHBAs UX
JIOCTOMHCTBA U
HEIOCTATKH,
HCIO0JIL30BaTh OCHOBHEIE
MPUHLIUTIBI CHCTEMHOTO
MOIX0a IIPU PEIICHUH
MOCTaBJIEHHOH 3a1a4u

YMeeT Ha HU3KOM
YPOBHE paccMaTpHBaTh
BO3MOXKHBIC BAPHAHTBI
peLieHus 3a1a4u,
OLIEHUBAs NX
JIOCTOMHCTBA U
HEJIOCTATKH,
HCIIOIB30BaTh OCHOBHBIE
MIPUHIUITBI CHCTEMHOTO
MOJIX0/Ia MIPU PEIICHUN
TIOCTaBJIICHHOM 3aJ1aun

YMeer Ha cpegHeM
YpOBHE paccMaTpUBaTh
BO3MOJKHBIE BAPHUAHTEI
pelieHus 3a1auu,
OLIEHUBAs UX
JIOCTOMHCTBA U
HEIOCTaTKH,
HCIO0JIb30BaTh OCHOBHEIE
TIPUHIIUTIBI CHCTEMHOTO
MTOIX0/a TIPH PEIICHUN
MOCTaBJICHHOM 3a1a4u

‘YMeeT B COBEPIIEHCTBE
paccMaTpuBaTh
BO3MO’KHBIE BAPUAHTEI
pelieHus 3aJa4H,
OLIEHUBAsI UX
JIOCTOMHCTBA U
HEJIOCTaTKH,
UCTIONIb30BAaTh
OCHOBHBIE IPHHITHIIBI
CHCTEMHOT'0 1TOJIX0/1a
IIPY peleHnn
MOCTaBJIEHHOM 3aa4u

Bnanets B3: MeToaukoi
CHCTEMHOTIO IMOIX0/IbI
MIPU PEIICHUU
MOCTEJIEHHOH 3a1aun

He Bnageet metogukoi
CHCTEMHOI'O MOAXO/IBI
MIPH PELICHUU
ITOCTEJIIEHHOH 3a1a4un

Bnaneer Ha HU3KOM
YPOBHE METOANKOM
CHUCTEMHOTO TTOIXO/IbI
IIpU PEILEHUU
MOCTEJIEHHOH 3a1aun

Brnageer Ha cpenHeM
YPOBHE METOANKOM
CHUCTEMHOTO MTOIX0JIbI
MIPU pEIIeHUN

IMOCTEIECHHOM 3a1aun

Bnaneer B
COBEPIIECHCTBE
METOIUKON CHCTEMHOTO
ITOAXO/bI IIPYU PEIIEHUN
MMOCTEJICHHOM 3a1a4u




Kox
KOMIIETEHIIUH

Kon u HanmeHOBaHUE
HWHIUKATOpPa
JOCTHIKCHHS

xommereHiuu (MIK)

Kon u HaumeHoBaHMe
pe3ynbTaTa 00y4eHHs 110
JTCIATUTHHE

Kpurepun onieHuBanus

pe3ynbTaToB 00ydIeHHs

1-2

3

4

VK-2. Cniocober
OTIpENIeNATh KPYyT
3a1a4d B paMKax
IMOCTaBJICHHOM
IIeNTA ¥ BEIOUPATh
OIITUMAJIbHBIC
CII0COOBI UX
peIIeHHs, NCXOAs
13 IEHCTBYIOIINX
MIPaBOBBIX HOPM,
HAMEIOIIHUXCS
pecypcoB u
OTpaHUYEHUI

YK-2.1. TlpoBoaut
aHAJIU3 MOCTaBJICHHOM
e 1 GopMyIupyeT
COBOKYITHOCTb
B3aUMOCBSI3aHHBIX
3aj1a4, KOTOpbIe
HE00XO0IMMO PEIIUTh
ISl ee TOCTHIKEHUS

3Hath: 34 3Tansl
MHTEIUICKTYaIbHOTO
aHa/n3a JaHHBIX,
THITOBBIE 3a/]a4X aHAIIA3a
JIAHHBIX

He 3naet stamns!
HWHTEIUIEKTYaIbHOTO
aHaJau3a JaHHBIX,
THIIOBBIE 3a/1a4U aHAIU3a
JTAaHHBIX

3HaeT Ha HU3KOM YPOBHE
STarbl
HHTEIUICKTYaJIbHOTO
aHAITM3a IaHHbIX,
THUITOBBIC 33a4H aHAIN3a
JAHHBIX

3HaeT Ha cpenHeM
YPOBHE 3TaIbl
MHTEIICKTYaIbHOTO
aHa/M3a JaHHbBIX,
THITOBBIE 3a1a4l
aHaJIn3a JaHHbIX

3HaeT B COBEPIICHCTBE
JTaIbI
MHTEIUIEKTYalIbHOTO
aHaJIN3a JAHHBIX,
THUTIOBBIC 3aJa4H
aHaJIn3a JaHHBIX

Ywmers: Y4
(hopmynupoBaTh 3a1a4n
aHaNIN3a JaHHBIX B
paMKax IOCTaBICHHON
LeH

He ymeer
(hopmynupoBaTh 3a1a4n
aHa/IM3a JaHHBIX B
paMKax IOCTaBIECHHOU
LEITH

‘YMeer Ha HU3KOM
ypoBHE (HOPMYJIHUPOBATH
3ajlauM aHaJIN3a JaHHBIX
B paMKax IOCTaBJICHHOMI
LU

YMeer Ha cpeiHEM
ypoBHE (HOPMYIHPOBATH
3a7a4y aHaJIN3a JaHHBIX
B pPaMKax II0CTaBJICHHON
Lenu

YMeeT B COBEPILIEHCTBE
(bopMynrpoBaTh 3a1a4n
aHaIM3a IaHHBIX B
paMKax IOCTaBIECHHOU
LEIH

Bianers: B4 naBbikamMu
aHaJIN3a JaHHBIX
cpencrBamu Python

He BnaneeT HaBbIKamMu
aHaITN3a JTAaHHBIX
cpencrBamu Python

Bnajeer Ha HU3KOM
YPOBHE HaBBIKAMH
AHAITN3a JAHHBIX
cpenctBamu Python

Buaneer Ha cpenHeM
YPOBHE HaBBIKAMHU
aHaITH3a JTAHHBIX
cpencrBamu Python

Bianeer B
COBEPIIECHCTBE
HaBBIKAMHM aHaJIH3a
JIaHHBIX CPEJCTBAMU
Python

YK-2.2. Beibupaer
ONITHMAIBHBIN CIIOCO0
pemieHns 3a1ad,
HCXOJSI U3
HMMEIOIIUXCS PECYPCOB
U OTPaHUYEHUN

3uath: 35 coBpeMeHHbIE
OMOJIMOTEKH U METOIBI
Python msist anammsa
JTAHHBIX

He 3HaeT coBpemeHHbIE
OMOJIMOTEKHN U METOIBI
Python ms ananmmisa
JTAHHBIX

3HaeT Ha HU3KOM YPOBHE
COBPEMEHHbBIE
OMOJIMOTEKN U METOIBI
Python msist anammsa
JTAHHBIX

3HaeT Ha cpenHeM
YPOBHE COBPEMEHHbBIE
OMOJIMOTEKNA U METOIBI
Python miist anammsa
JAHHBIX

3HaeT B COBEPILICHCTBE
COBpEMEHHbBIC
OMOJIMOTEKHN M METOIBI
Python mist ananmsa
JTAaHHBIX

Ywmers: V5 BbiOHparh
ONTUMAJIbHBIC
OMOTUOTEKH ¥ METO/IBI,
HCXOJS U3 MMEIOIIUXCS
PECYPCOB U OTpaHUYEHUI

He ymeer ocyniecTBiATh
MOMCK, cOOp U
IMOATOTOBKY JaHHBIX JUISA
aHaju3a

YMeeT Ha HU3KOM
YPOBHE OCYIIIECTBIIATh
TOUCK, cOOp U
MOJTOTOBKY JAHHBIX JJIS
aHajau3a

YMeer Ha cpeiHEM
YPOBHE OCYIIECTBIIATh
TIOUCK, cOOp U
MOJTOTOBKY JAHHBIX AT
aHanM3a

YMeeT B COBEPILEHCTBE
OCYIL[ECTBIISTH MOHCK,
cOOp M NOATOTOBKY
JIAHHBIX JUISl aHAIIN3a

Bnaners: BS HaBBIKaMU
WCTIOH30BAHUS
pa3IMYHBIX OUOTHMOTEK U
mertozos Python

He BnameeT HaBBIKaMU
HCTIOIh30BAHUS
Pa3THYHBIX OMOIHOTEK U
mertozoB Python

Biageer Ha HU3KOM
YpOBHE HaBBIKAMU
HCIIOJIb30BaHUS
Ppa3IMIHBIX OHOTHOTEK U
MmetonoB Python

Bnaneer Ha cpeqnem
YPOBHE HaBBIKAMH
HCIIOJIb30BaHUS
Ppa3IUIHBIX OMOIHMOTEK
u metozioB Python

Bunageer B
COBEPIIIEHCTBE
HaBBIKAMH
HCTIOIH30BAHUS
Pa3THYHBIX OMOTHOTEK
u Metoi0B Python




Kon Kox u HanmeHOBaHMe Kox n HaumeHoBanne Kpurepun onieHMBaHUs pe3yabTaTOB 00yUECHUS
KOMITECTCHITUH HWHIUKATOpPa pe3ynbTaTa 00y4eHHs 110 1-2 3 4 5
JOCTH)KEHHSA JUCLUTITIHE
xommereHiuu (MIK)
3sats 36: B He 3Haer Buas! 3HaeT Ha HU3KOM YPOBHE | 3HAeT Ha CpeAHEM 3HaeT B COBEPIICHCTBE
: JIMIIEH3UPOBAHUS BUIBI JTMIIEH3NPOBAHUSA OBHE BH/IbI BU/IbI JIMLICH3UPOBAHMUS
JIMIEH3NPOBAHUSA ! P A H P p A A ! P
KOMITBIOTEPHBIX KOMIBIOTEPHBIX JUIEH3UPOBAHMS KOMIIBIOTEPHBIX
KOMITBIOTEPHBIX
DOMDAMM 1 porpamMm 1 MIPOTPamMM U KOMIIBIOTEPHBIX porpamm 1
porp HaKJIa/IbIBAEMbIX HaKJIabIBaEMbIX IIpoOrpamm 1 HaKJIa/IbIBaEMbIX
HaKJIaaAbIBAECMBbIX
JIMICH3USIMHU JIMICH3UsSIMU HaKJIaabIBAECMbIX JIMIICH3USAMHU
JIMICH3USIMHU o o o
o~ OrpaHUYCHNHU OrpaHMYCHUU JIMLCH3UAMHU OIrpaHUYCHNHU
OIpaHUYEHHUU o
OrpaHUYEHUH
He ymeer oopmitsith YMeer Ha HU3KOM YmMeer Ha cpeiHEM YMeeT B COBEPILIEHCTBE
Ymers Y6: 0popMitsiTh MPOrPaMMHBI KOJ| B ypoBHE 0hopMIIATH ypoBHE 0hopMIIATH odopMIIATh
IIPOrpaMMHBII KOJI B COOTBETCTBUH C IIPOrpaMMHBIN KOJI B NIPOrpaMMHBIN KO B [IPOTrPaMMHBIN KOJ B
COOTBETCTBHH C TpeOOBaHUIMH, COOTBETCTBHH C COOTBETCTBHU C COOTBETCTBHHU C
VK23 AHAMH3HDYET TpeOOBaHUSAMH, TIPUHSITBIMH JUIS TpeOOBaHUSIMH, TpeOOBaHUSIMH, TpeOOBaHUSIMH,
I[GI\/'ICT‘B}./}OIIIGG Py TPUHITHIMH TS COOTBETCTBYIOIIIETO TIPUHATHIMHA JUIS TIPUHATBIMH JUIS TIPUHSATBIMHA JUIS
COOTBETCTBYIOILETO sI3bIKA | SI3bIKa COOTBETCTBYIOIIIETO COOTBETCTBYIOILIETO COOTBETCTBYIOIIETO
3aKOHO/ATENbCTBO U o o yio yio
POTrpaMMHPOBaHUS MIPOTrPaMMHPOBAHUS S3BIKA SI3BIKA SI3bIKa
MIPaBOBbIE HOPMBEI,
peryIHpyolHe IPOTrPaMMHPOBAHUS TIPOTPaMMHUPOBAHHUS MIPOTrPaMMHPOBAHHUS
0G1ACTE He Bnaneer Bnageer Ha HU3KOM Brnapeer Ha cpenHemM Brnaneer B
IPOdeCcCHOHATBHOM Bnaners B6: CITIOCOOHOCTBIO YPOBHE CTIOCOOHOCTHIO YPOBHE CIIOCOOHOCTHIO COBEpIIIEHCTBE
ESITETBHOCTH CIIOCOOHOCTBIO OTIPEZIEIATh IENN 1 OTIPEZETATh IENU U OTIPENETSATh IEIH U CIIOCOOHOCTBIO
OTIPEZENATh IENU 1 3a1a4u TIpH 3a7a4d Ipu 3a7a4u IpH OTIPEEISATh IENH 1
3a/1a4u TIpH MPOTPaMMHOM PEIIEHUH | TPOTPaMMHOM PEIICHWH | MPOrPaMMHOM pELISHUH | 33/1a9H MPH
MIPOTPaMMHOM PEIIEHUN MIPOEKTHON MIPOEKTHOM MIPOEKTHON MIPOTPaMMHOM
MPOEKTHON npodeccrnoHaIbHON npodecCHOHATBHON npodeccHOHANBEHON pelIeHNH TPOEKTHON
npodeccnoHaTBEHON 337241 C y4eTOM 3a1a4M C y4eTOM 337241 C y4ETOM npodeccrnoHaIEHON
3aJ[a4M C y4eTOM PECYPCHBIX: BpEMEHHBIX, | PECYpCHBIX: BPEMEHHBIX, | PECYpPCHBIX: BPEMEHHBIX, | 337a4i C yUYETOM
PECYpPCHBIX: BpEMEHHBIX, | (pMHAHCOBBIX — (hMHAHCOBBIX — (PMHAHCOBBIX — PECypCHBIX:
(hMHAHCOBBIX — OTpaHWYEHUH B OTpaHWYEHUH B OTpaHUYCHUN B BpPEMEHHBIX,
OTpaHWYEHHH B COOTBETCTBHH C COOTBETCTBHH C COOTBETCTBHU C (bMHAHCOBBIX —
COOTBETCTBHH C HOPMAaTHBHO-TIPABOBON HOPMAaTHUBHO-TIPaBOBOH HOPMAaTHBHO-TIPAaBOBOW | OrpaHUYEHHH B
HOPMAaTHBHO-TIPaBOBOH JIOKyMEHTaIei JOKyMeHTaImei JOKyMEHTaIHeH COOTBETCTBHHU C
JIOKyMEHTaImei HOPMAaTHBHO-TIPABOBOM
JIOKyMEHTaIuei
TKC-3. ITKC-3.1. Onenka 3uats: 37 He 3naer 3HaeT Ha HU3KOM YPOBHE | 3HAeT Ha CpeAHEM 3HaeT B COBEPIIEHCTBE
Criocoben BO3/ICHCTBISI Ha MaTeMaTHYECKHe METOABl | MaTeMaTHYECKNe MaTeMaTH4eCcKHe YpOBHE MaTeMaTHYecKHe
pa3pabaThiBaTh ¥ | OKPYKAIoIIyto cpeny | u ombmmortekn Python, METOZBI 1 OMOIHOTEKH METOJIBI M OMOITMOTEKH MaTeMaTHIeCKre METOBI 1 OMOIHOTEKN
TIPOBOJTUTH U DKCTIePTH3a UCTIOJTB3yEMBIE TP Python, ucrionmb3yemere Python, ucrons3yemsre METOJIBI 1 OMOTMOTEKH Python, ucronmbs3yemere
MEpOIIPHATHSI IO | TIPOEKTOB aHAIN3E TaHHBIX MIPY aHATN3€ JaHHBIX TIPH aHAIN3€ TAaHHBIX Python, ucronp3yembie | IpH aHATH3E AAHHBIX
MIOBBIIICHUIO TIPY aHAITN3€ JaHHBIX




Kox
KOMIIETEHIIUH

s dhexTuBHOCTH
MIPUPOOOXPAHHO
¥ JeITeIbHOCTH

Kon u HanmeHOBaHUE
HWHIUKATOpPa
JOCTHIKCHHS

xommereHiuu (MIK)

Kon u HaumeHoBaHMe
pe3ynbTaTa 00y4eHHs 110
JTCIATUTHHE

Kpurepun onieHuBanus

pe3ynbTaToB 00ydIeHHs

1-2

3

4

Ymetb: Y7 npuMeHsTh
MaTeMaTHYeCKUEe METOIbI
u 6ubnuoreku Python mis
aHaJau3a JaHHBIX

He ymeer npumensTs
MareMaTHYeCKHE
METOIBI M OMOIIMOTEKN
Python ms ananmisa
JTAHHBIX

YMeeT Ha HU3KOM
YPOBHE PUMEHSThH
MaTeMaTHYECKUE
METOIBI U OMOJINOTEKH
Python miist ananmsa
JIAHHBIX

YmMeer Ha cpetHeM
YPOBHE MPUMEHSTh
MaTeMaTHYECKUE
METOJIBI U OMOIMOTEKH
Python miist ananmsa
JIAHHBIX

‘YMeer B COBEPIIEHCTBE
MPUMEHSTh
MareMaTHu4ecKue
METOIBI M OMOIIMOTEKN
Python ms ananmsa
IAHHBIX

Brnaners: B7 HaBbIKH
pa3paboTku u
HCCJICIOBAHMS
KOMIIBIOTEPHBIX MOJENIEH
JIJISL aHAJIM3a JaHHBIX B

He BnaneeT HaBbIKU
pa3paboTku u
HCCIICAOBAHUS
KOMITBIOTEPHBIX
MOJIeNEH 1 aHaInu3a

Brnaneer Ha HU3KOM
YpPOBHE HAaBBIKU
pa3paboTku u
HCCJICIOBAHMS
KOMIIBIOTEPHBIX

Bnaneer Ha cpeqHeM
YPOBHE HAaBBIKU
pa3paboTKu u
HCCICAOBaHUS
KOMITBIOTEPHBIX

Bmaneer B
COBEPIIEHCTBE HAaBBIKU
pa3paboTKu U
UCCIEI0BAHUS
KOMIIBIOTEPHBIX

npodeccnoHaNBEHOMN JIAaHHBIX B MoJIeNnel Ayl aHaIu3a MoJIeTIel ISt aHaIHn3a MoJIeTIelt JUTs aHaIn3a
JIeATeITbHOCTH npodeccnoHaIEHON JIAHHBIX B JIAHHBIX B JIAHHBIX B
JIESITENTbHOCTH npodecCHOHANEHON npodecCHOHaNBEHON npodeccrnoHaIEHON
JeATeIIbHOCTH JeATETbHOCTH JIeITELHOCTH
[IKC-3.3 Ananus 3Hath: 38 He 3naer 3HaeT Ha HU3KOM YpOBHE | 3HAeT Ha CpeAHEM 3HaeT B COBEPILIECHCTBE
MPUYUH U MaTreMaTHYeCKHe METOAbl | MaTeMaTHYeCKue MaTreMaTHuecKHue YpPOBHE MaTeMaTH4ecKHe
MOCTIeICTBUI n O6ubnuorexu Python st | Meronsl 1 OHOIMOTEKH METOJIbl 1 OMOIMOTEKH MaTeMaTH4eCKue METOJIbI 1 OMOJIMOTEKH
3arps3HEHUs! OCYIIIECTBIICHUS Python mst Python mst METOIbI ¥ OMOIHOTEKH Python mst
OKpyXaroleil cpepl | (pakTOpPHOTO aHAM3a U OCYILECTBIICHUS OCYILECTBIICHUS Python st OCYILECTBIICHUS
NPOTHO3UPOBaHHMS (hakTOpPHOTO aHATH3A U (akTOpPHOTrO aHANIN3A U OCYILECTBIICHUS (bakTOpHOTO aHaNIN3a U
MPOTHO3UPOBAHHS MIPOTHO3UPOBAHHS (bakTOpHOTO aHANN3a U MPOTHO3UPOBAHHS
MPOTHO3HPOBAHHS

Ymers: Y8 npuMeHsTh
MaTeMaTUYECKUEe METOIbI
u 6ubnuorexu Python st
OCYILIECTBIICHUS
(haxTOpHOTO aHaNM3a U
HPOTHO3UPOBAHHUS

He ymeer npumensTs
MaTeMaTHYCCKUE
METObI U OMOJIMOTEKHU
Python mnst
OCYILIECTBIICHUS
(hakTOpHOTO aHaNU3a U
HPOTHO3UPOBAHHS

YMeeT Ha HU3KOM
YPOBHE PUMEHSTh
MaTeMaTH4ecKue
METOBI U OMOIMOTEKH
Python nust
OCYIIECTBIICHHUS
(axTOpHOTO aHaNM3a U
MPOTHO3UPOBAHUS

YMeer Ha cpegHeM
YPOBHE MPUMEHSTh
MaTeMaTHYeCKue
METO/Ibl U OHOJIMOTEKH
Python must
OCYILIECTBIICHUS
(axkTopHOTO aHaNKM3a U
[IPOTHO3UPOBAHUS

‘YMeeT B COBEPIIEHCTBE
NPUMEHSTH
MaTeMaTHYeCKue
METOBI U OUOJIMOTEKHU
Python anst
OCYILECTBIICHUS
(akTopHOTO aHaNM3a U
IPOTHO3UPOBAHHMS




Kox
KOMIIETEHIIUH

Kon u HanmeHOBaHUE
HWHIUKATOpPa
JOCTHIKCHHS

xommereHiuu (MIK)

KOI[ 1 HAMMCHOBAHUC

Kpurepun onieHuBanus

pe3ynbTaToB 00ydIeHHs

pe3ynbTaTa 00y4eHHs 110 1-2 3 4 5
MCIUATUIMHE
Bnagers: B8HaBeikamu He BnageeT HaBbIKaMu Bnaneer Ha HU3KOM Bnaneer Ha cpeqHem Bnaneer B
BBIOOpA ONTHMATHHBIX BBIOOpA ONTHMATHHBIX YpOBHE HaBBIKAMU YpOBHE HaBBIKAMU COBEpIIIEHCTBE
MaTEMaTHYECKUX METOI0B | MaTeMaTHYECKUX BBIOOpPA ONITUMAITEHBIX BEIOOpA ONITUMATTBHBIX HaBBIKaMH BEIOOpa
u MeronoB Python mmst METOOB U METOJIOB MaTeMaTHYECKUX MaTEMaTHYECKUX OITUMAJIbHBIX
OCYILIECTBJIEHUS Python mmst METOJIOB U METOOB METOJI0OB U METOJ0B MaTeMaTHYECKUX
(haxTOpHOTO aHaNM3a U OCYIIECTBIICHHS Python st Python mst METOJIOB U METO/IOB
MPOrHO3UPOBAHHUS B (haxTOpHOTO aHaNU3a U OCYILIECTBIICHUSA OCYIIIECTBIICHUS Python mnst
npodeccuoHabLHON MIPOTHO3UPOBAHHUS B (axTopHOrO aHaNKM3a U (axkTopHOTO aHaNIKM3a U OCYII[ECTBICHHUS
NIeSITENLHOCTH npodeccuoHaIbHON MIPOTHO3UPOBAHUS B MIPOTHO3UPOBAHUS B (akTopHOTO aHaIM3a U
NIeSITEILHOCTH npodeccuoHabHON npodeccuoHaNbHON MIPOTHO3UPOBAHHUS B
NIeSITENHLHOCTH JIEITENHHOCTH npodecCHOHAILHON

JCATCIIBHOCTH




[punoxenue 2
KAPTA
olecre4eHHOCTH JUCHUTIINHBI (MOAYJIS) y4eOHOH U y4eOHO-MeTOANYeCK Ol JIMTepaTypoit
Jucruminza: Matematuka u Python ams anani3sa qaHHbBIX
Hamnpasnenne monrorosku: 20.03.01 TexnocdepHas 6e30macHOCTb
Hanpasnennocts/npoduiis: MHxkeHepHas 3a1mTa OKpyKarolel cpesibl

Ne HasBanwme yaebHOTO, yueOHO- Komnmuectso | Kowtuarenr | OOecredeHHOCT o
annane
n/n METOJIMUECKOTO U3IaHMs, 9K3EMILISIPOB | 00y4aroMXcs, | b 00yJaromuxcs
. |DPIEKTpOHHOrO
aBTOp, U3JATENLCTBO, BUJ] U3JIAHUS, TO/1 B BUK UCTIONIB3YIOINX |  JIUTEPaTypoH, P
BapuaHTa B
W3IaHUS a3aHH %
yKasauHyzo 3BC (+-)
JUTEPATypy
1 |bospmunoB, M. I'. BeruuciaurensHbie
MeTO/bl anredpbl W aHanm3a: ydebHoe
nocoone / M. T. DBospumHoB. -
P op* 30 100% +

CaparoB: By3oBckoe o6pa3oBaHue,
2020. - 225 C.
http://www.iprbookshop.ru/93065.html

2 | Tpomwun, M. I1. OCHOBBI IPHKJIAIHOMN
anredpsl: yaednoe mocobue / M. I1.
TpomuH. - 2-€ u3., ctep. - CaHkT- OP* 30 100 +
IetepOypr: Jlans, 2020. - 288 c.
https://e.lanbook.com/book/139282

3 |Kpamep, Tapanpng Maremarnueckue
MeTobl cratuctuky / apanbsa Kpamep;
nep.: A. C. Monun, A. A. Tletpos; pen.
A. H. KoamoropoBa. - Mocksa,
WxeBck: PerynsapHas M XaoTHuecKas
JIMHaMKKa, VIHCTUTYT KOMITBIOTEPHBIX
uccienosanuii, 2019. - 648 c.
http://www.iprbookshop.ru/92046.html

Op* 30 100% +

4 | Makkunm, ¥Yac Python u ananus
JaHHBIX / V3¢ Makkuniu. - Python u
aHanu3 AaHHbIX, 2024-10-28. - Caparos: C) 30 100 +
IIpododpazosanue, 2019. - 482 c.
http://mww.iprbookshop.ru/88752.html

5 [Merogsl onTHMM3anuM: TEOpUS U
ANTOPUTMBL:  ydeOHOe Tmocobue s
By3oB / A. A. UYepmik, C. A.
bornanosuu, XK. A. UYepusik, HO. M. OP* 30 100 +
Mertenbckuil. - 2-¢ W31., UCIp. U JOI. -
Mockaa: FOpaiit, 2020. - 357 c.
https://urait.ru/bcode/453567

6 |llenymsko B.M. SI3pIK
MIPOTPaMMMPOBAHUSI BBICOKOTO YPOBHSA
Python. ®yHKIMHU, CTPYKTYpBI AHHBIX,

JOTIOJHUTEbHbIC MOZYITH
[Onextponnslii  pecypc]:  y4eOHOe
nocobue/ lllenynpko B.M. - DnekTpoH. Op* 30 100 +

TEKCTOBBIE JaHHbIe. - PocTroB-Ha-/loHy,
Taranpor: MznatensctBo  FOxHOrO
(denepanpHOTO yHEHBepcuTera, 2017.-
107 C.- Pexum JIOCTyTIA:
http://www.iprbookshop.ru

*3P — 3JIeKTPOHHBIN pecypc NOCTYIHBIHN Yepe3 DIeKTPOHHBIH KaTajaor/DNeKTpoHHy 0 ondmmoreky THUY
http://webirbis.tsogu.ru/



http://www.iprbookshop.ru/93065.html
http://www.iprbookshop.ru/92046.html
https://urait.ru/bcode/453567
http://webirbis.tsogu.ru/
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