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1. eau u 3a7a4M 0CBOEHHSI TUCUUIJIMHBI

L[eﬂb AUCHUIIIMHBIL 3aKJI0OYaCTCd B OBJIAACHUN CTyJCHTAMU OCHOBaAMHU pa6OTLI C SA3BIKOM
Python B ananu3e JaHHBIX, PACHIMPEHUU TEOPETUUYECKOW M MPAKTUYECKOW MOJArOTOBKU B 00JIacTH
MaTEeMaTHYeCKOro aHallu3a, JMHEHHOH anreOpbl, METOJ0B ONTUMHU3AIUHN, TEOPUU BEPOITHOCTEH.

3anauu JUCIUIUINHBIL:

- OBJIJIeHUE OCOOCHHOCTAMHU s3bika Python nnst ananm3a AaHHBIX, NPUHOUIAMHA YTEHHS
Pa3JIMIHBIX JTaHHBIX,

- wu3yuenue Python-6ubnnorek, comepXammx OOJBIIOE KOJUYECTBO HHCTPYMEHTOB: OT
OBICTPBIX OIepalii ¢ MHOTOMEPHBIMH MAacCHMBaMHU JI0 BHM3YyalHM3allMd U pealu3aldl pa3iMyHbIX
MaAaTEMATHYCCKUX METOAOB, B TOM YHCIIC JIMHEHHON aJIFC6pI>I KaK OCHOBHOI'O MaTeéMaTH4Y€CKOI'O
anmapara Jijist paboThl ¢ TaHHBIMU;

- HW3YYEHHE METOJOB ONTHMH3AIMM KaK HAWIy4ylIero WHCTPYMEHTa Ui OINpeielieHus
ONTUMAJIBHBIX MTAPAMETPOB CUCTEMBI,

- 3HAKOMCTBO C MATPUYHBIMU PA3JTOXKCHUAMU, KOTOPBIC HCIIOJIB3YIOTCA IIpU IMOCTPOCHUUN
PErpe€CCUOHHBIX MOIIGJIGI;'I, AJI1 YMCHBIICHUA pa3MCPHOCTH JaHHBIX, B pPCKOMCHAATCIIbHBIX CUCTCMaX U
B QHAJIM3€E TEKCTOB;

- pacumupeHre 3HaHuil 0 0a30BbIX KOHIICTIIHUSX TEOPUU BEPOSTHOCTEH M CTATHCTUKH, KOTOPBIE

HGO6XO}II/IMBI JUIA IIOHUMAaHHUuA MEXaHUu3Ma pa6OTBI IMPAKTUYCCKU BCCX MCTOAOB aHAJIM3a JaAHHBIX.

2. Mecto aucuuniannsl B crpykrype OITIOITI BO

JlucuuniauHa OTHOCHUTCS K JUCHMIUIMHAM dSJieKTHBHOTO Monayis «Digital & IT. Mammnnoe
o0y4YeHMe U aHAJIW3 JIAHHBIX» YacTH y4eOHOro IjaHa, (GOpMUPYEMOil ydacTHUKaMU 00pa30BaTeNbHBIX
OTHOILIEHUH.

HCO6XOI[I/IMBIMI/I YCIOBUAMMU AJId OCBOCHUA JUCHUIIIIMHBI ABJIAIOTCA:

— 3HaHME OCHOBHBIX MAaTpPUYHOM  anreOppl, MaTEeMaTUYEeCKOro aHalu3a, TEOpUH
BEPOATHOCTEN U MAaTEMATHUUECKON CTaTUCTUKU;

— IIOHMMAaHHE€ OCHOBHBIX IPUHIMIIOB AJITOPUTMU3ALMH U TPOIPaMMHUPOBAHHS;

— 3HaHHE OCHOB s3bIKa MporpaMMupoBanus Python;

—  BJaJIeHUE HaBbIKAMHU HCIIOJIb30BAHUSI KOMIBIOTEPHBIX TEXHOJOTUN U CPEelCTB 00pabOTKH
uHpopMaluu.

CopepxaHue  OUCHMIUIMHBL  SBISETCS  JIOTUYECKMM  MPOJOJDKEHMEM  JUCLMILIMHBI
«MatemaTka» 0a30BbIM AJISl U3YUEHHUS CIeAyIOUMX Tuciuruind monynsa «Digital & IT. MammunHnoe
oOyueHue M aHaIMU3 JaHHBIX»: «MamuHHOe 00ydyeHHEe M BONPOCH UCKYCCTBEHHOTO WHTEIIEKTa»,

«HetiponHusie cetn», «[IpuknaaHble 3a1a4u aHANIU3a JAHHBIX».



3. Pe3yabTaThl 00yUeHHsI 10 TUCHHMIJIHHE

[Tponiecc n3yueHus: AUCHUTLIMHBI HATIpaBJieH Ha (POpMHUPOBAHUE CISTYIONINX KOMITCTSHITHIA:

Tab6muna 3.1

Kon u nammeHnoBanue
KOMITETEHIIUN

Kox n HanmeHOBaHUE
WHINKATOpa TOCTIKEHUS
xomrrereHIn (MJIK)

Kon 1 HanmeHOBaHME pe3ynbTaTa 00ydIeHUs 110
JICIIUTIIIHE

VK-1. Cocoben
OCYIIECTBJISATH TIOUCK,
KPUTHYCCKHI aHAJTU3 ¥ CUHTE3
HHPOPMALIUH, IPUMECHSTh
CHCTEMHBIN IMOAXO ISt
pEIICHHS TOCTABICHHBIX 33124

VYK-1.1. OcymecTBisieT BEIOOD
AKTyalbHBIX POCCHICKUX U
3apyOeKHBIX HCTOUHHKOB, & TaK
e TOMCK, cOop n 00paboTKy
UHpOpMAIUHU, HEOOXOAUMOM
JUTSL PEIICHUSI TOCTABICHHOM
331241

3HaTh: 31 METOA CHCTEMHOTO aHAIN3a

YMmets: Y1 nmpuMeHSITh METOIMKH MOUCKa, cOopa
u 00paboTKH HHpOopManuH

Brnanets: B1 meTomamu cuctemaruzaniu
o0OHapy)xeHHOH MH(OPMALIUH, TTIOJTyYeHHOH 13
Pa3HBIX HCTOYHUKOB, B COOTBETCTBUU C
TpeOOBaHUSIMHU M YCIOBHSIMH 3a1a4H

VYK-1.2. CuctemaTtusupyer u
KPUTUYECKH aHAJIH3UPYET
HH(OPMALIUIO, TIOJTYYCHHYIO 3
Pa3HBIX HCTOYHHKOB, B
COOTBETCTBHU C TPEOOBAHUAMH
U YCIIOBHSMH 3a]a4H

3Hatb: 32 METOJIWKH MOHCKa, cOopa U
00paboTku MHpOpPMALTIH

VMeTh: Y2 BBISIBISATHL CUCTEMHBIE CBSI3U U
OTHOIICHHS MKy U3y4acMbBIMH SIBJICHUIMH,
porieccaMy W/WiIH 00beKTaMu

Braagers: B2 HaBbIKaMu BBIABICHHS CHUCTEMHBIX
CBsI3el M OTHOIICHHUIA MKy N3ydacMBIMH
SIBIICHUSIMU, TIPOIIECCaMU H/WIH 00BEKTaMHU Ha
OCHOBE MPHUHATON TapaJIuTMbI

YK-2. CnocoGeH omnpenenirs
KpYT 3a]1a4 B paMKax
IIOCTABJICHHOM L€ U
BBIOMPATh ONTHUMAJIbHbIC
CIOCOOBI UX PEIICHHUS, HCXOIS
U3 JEHCTBYIOIIUX IPABOBBIX
HOPM, UMEIOIIUXCS PECYPCOB U
OrpaHUYCHUN

VK-2.1. IlpoBoauT aHanus
TIOCTABIICHHOH LIEJN U
(bopMyIHpYET COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 3a/1a4,
KOTOpBIE HEOOXO0AUMO PELIUTh
JUIS ee TOCTHOKEHHS

3uaTh: 33 MOPAAOK COCTABICHUS
MIOCTICIOBATENEHOCTH (ITOPUTMa) PEIICHHS
3a1a4u

Ymeth: Y3 onpenensiTh Kpyr 3aa4 B paMKax
IIOCTABJICHHOM LIeNH

BHa}IeTLZ B3 HaBbIKaMU COCTABJICHHUS
MOCTIEI0BATENBHOCTH (QITOPUTMA) PEIICHHS
3a7a4u

YK-2.2. Beibupaet
ONITUMAJIBHBIH CIIOCO0 pelIeHns
3a[a4, UCXOS U3 UMEIOIINXCS
pecypcoB M OrpaHUYEHHUH

3Hatb: 34 MOPSIIOK COCTABIEHHUS
MOCTIEIOBATENBHOCTH (QITOPUTMA) PEIICHHS
3a1auu

YmMmets: Y4 onpenensats Kpyr 3ajad B paMKax
MIOCTABJIEHHOH LIenn

Bnaners: B4 HaBBIKaMH COCTaBICHUS
MOCJIEIOBATENEHOCTH (aITOPUTMA) PEIICHHS
3aa49d

I[KC-1. CriocobHOCTB
OCYIIECTBIISITh U
KOPPEKTHPOBAThH
TEXHOJIOTHYECKHE TIPOLECCHI
He(Tera3oBoro NPoOMU3BOICTBA B
COOTBETCTBUH C BEIOpaHHOU
chepoii mpodheccnoHaTbHOM
JIeSITEIbHOCTH

I[KC-1.1 OcymectBusier BEIOOP
1 CHCTEMAaTHU3alLHI0
“HPOPMALIUHU O
TEXHOJIOTHYECKHX MpoLeccax
He(TerazoBoro Npou3BOJICTBA

3HaTh: 35 ANTOPUTMEI BEIOOpA U
crcTeMaTH3alu HH(HOPMALIUH O
TEXHOJIOTHUECKHX Mporeccax HedrerazoBoro
MIPOU3BOJICTBA

Ymets: Y5 OCymecTBiIsTh BEIOOp U
CHCTEMATH3aINI0 HHPOPMALIUH O
TEXHOJIOTHUECKHX MIPOIIECCcax HETerazoBoro
MIPOU3BOJICTBA

Bnagets: BS Cioco6amu BeIOOpa 1
CHUCTEMaTH3aluu HHOPMAIIH O
TEXHOJIOTHUECKUX MpoIieccax HedTera3oBoro
MIPOU3BOJICTBA

4. O0beM TUCHUTIINHBI

OO0 00bEM UCHUIUINHBI COCTABIIIET 3 3a4eTHBIX eauHulibl, 108 gacos.

Tab6nuna 4.1



AyauTOpHBIE 3aHATHS / KOHTAKTHAS o
opma
dopma Kypc/ pabora, gac. CamocrositensHas | KoHTposb, P .
oOydueHHs | cemecTp [Ipaktuaeckue | JlabopaTopHbie paborta, gac yac HPOMEIYTORHOR
Vi Jlexuun P parop S ' arTecTanuu
3aHSATHS 3aHSATHS
O4YHO-
3/5 12 24 - 72 - 3ayer
3a04Has
5. CTpyKTypa M coJep:KaHue JUCHHININHBI
5.1. CtpykTypa AUCIUTIINHBI.
ouHas ¢popma o0ydenusi (OPO)
He peanuzyercs
04HO-3a04Has (popma o0yuenus (O3PO)
Tabmuna 5.1.1
AyautopHble
C /
Ne TPYKTYPa HCHHIITHHBIMORY A 3aHATHA, Yac. CPC, ]?(c)e Kox MJTK OrneHOYHbIE
/m| H : ’ !
v OMEp HaumeHoBanue pasnena J. | Ip. | Ja6. ac yac. cpercTaa
pasnena
VK-1.1 Komnoksuy
YK-ll o | M pabota
1 1 | Beemenue 3|6 | 0| 14 |2 vk21 |™
VK-2.9 MPaKTHYECK
nKc-1.1 | ™
3aHATHAX
Konnoksuy
S;,I;_lllz M, paboTa
Bubmuorexu Python n nuneinas | Ha
2 2 3 6 0 15 24 VK-2.1
anredpa VK-2. NpaKTHYECK
nkc-1.1 | ™
3aHATHUAX
VK-1.1 Komnoksuy
VK- 1' 5 M, pabota
3 3 OnTuMHu3anys 1 MaTpHIHbIC 3 6 0 15 24 VK-2.1 Ha
PasIIoKeHUS VK-2.2 MPaKTHYECK
nKc-1.1 | ™%
3aHATHAX
VK-1.1 Komnoksuy
YK-lI 5 | M pabota
4 4 Cry4aitHOCTE 3 6 0 14 23 yK-2.1 | ™
VK-2.2 TPaKTHYECK
nkc-1.1 | ™
3aHATHUAX
B
6 | 3auer A VR AV - ONPOCHLE
3a4eTy
Wroro: | 12 24 - 72 108 - -

3a04yHas popma o0ydenus (3PO)

He peanmsyercs.

5.2. ConeprkaHue AUCUUTUIUHBI.

5.2.1. Coneprxanue pa3aesioB JUCHUIIINHBI (TUIAKTUYECKUE €TUHULIBI).




Paznen 1. «BBemenue». Python — oauH U3 TIaBHBIX HHCTPYMEHTOB CICIMAINCTA B HayKe O
naHHbIX. Lukiel, ¢yHkuuu, reHepatopsl, list comprehension. dynknumu u ux coiictBa. [Ipenen u
npousBoAHas. ['eoMeTpuyecKuii CMbICI TPOU3BOIHOM.

Paznen 2. «bubnumoreku Python u nunelinas anredpay». Pandas. Data Frame. NumPy, SciPy u
Matplotlib. Pemenne ontumuzanMoHHbIX 3agad B SciPy. Cucrempl JHMHEHHBIX ypaBHEHUH.
Martpuunsle onepauuu. Panr u onpenenuTens

Paznen 3. «OnTumuszanus U MaTpU4YHBIE Pa3sIoKEeHUs». YacTHbIE NTPOU3BOJIHBIE U T'PAJUEHT.
KacarenbHast miiockocTh W JIMHEWHOE NpuOmmkeHue. OnTtuMmuszanus Heriaaakux (GyHKouid. Meton
UMUTAIMM OTura. l'eHeTmdeckue anropuT™mbl U AuddepenunanbHas sBomonus. Hemnep-Mun.
[Tpubnmxenne MaTpuiei MEHBIIETO PaHra.

Paznen 4. «CnyuaitHocTh». CiyyallHOCTh B TEOpUU BEpOATHOCTEW M cratucTuke. CBOMCTBa
BEPOATHOCTH. YcClOBHas BeposTHocTh. OlleHKa pacmpeieneHuss 1o  BeIOOpke. BaxHbie

XapaKTepUCTHKU pactpenenenuil. LlenTpanbHas npeaensHas Teopema. JloBepuTebHbIE HHTEPBAIBIL.

5.2.2. Coneprkanue AUCUUILIIMHBI IO BUJIaM YYEOHBIX 3aHITHH.

JleKIMOHHbBIE 3aHATUA
Tabmuna 5.2.1

Ne ii/ri | Homep paszaena AuCHUIIHHEL Obrewu, uac. Tema nexuuu
OdO | 300 | O3P0

1 1 - - 3 Brexaenue

2 2 - - 3 BuGnuorexu Python u nuneiinas anreGpa

3 3 - - 3 ONTUMU3aLMs U MATPHYHBIE PA3IOKEHHS

4 4 - - 3 CnyuaiiHOCTB

HUroro: - - 12
HpaKTI/I'{eCKI/le 3AaHATUSA
Tabnuna 5.2.2
O0BeMm, yac.

Ne n/m | Homep paszena TUCIUIINHBI HanmenoBanune nabopatopHoi paboThI

ODO | 300 | 0300

1 1 - - 16 Beenenue
2 2 - - 16 Bubnuorexn Python n nuneiinas anredpa
3 3 - - 16 OnTuMu3aIs 1 MaTPHYHBIE Pa3I0KEHUSI
4 4 - - 16 CraygaliHOCTB

HUroro: - - 72

JlaGopaTopHblie paboThI

JIaboparopHble pabOThI yueOHBIM ILIIAHOM HE TPEITyCMOTPEHBI.

CamocrosiTeibHast padoTa cTyaeHTa
Tabnuua 5.2.4

Ne Howmep paznena O0Obem, yac.

Tema Bun CPC
n/n JUCIUIIINHBI 0D0 | 300 | 03d0




1 1 ) ) 16 Boeeniie IToaroroBka k
MPAKTHICCKUM 3aHSATHIM
2 2 ) ) 16 bubmuorexu Python u nuneiinas IToaroToBka k
anrebpa MIPAKTHICCKUM 3aHATHIM
3 3 ) ) 16 OnTuMu3aIus 1 MaTpUIHBIC IToaroroBka K
pas3IoKeHUs MIPAKTHICCKUM 3aHATHIM
4 4 - - 16 Ciy4aiiHOCTb Tonroroska k
MIPAKTHICCKAM 3aHATHIM
5 1-4 - - 8 3ayer [MoaroroBka k 3auery
Hroro: - - 72

5.2.3. IlpenogaBaHue JUCHUIUIMHBI BEHETCS C INPUMEHEHMEM CIEAYIOIIUX BHJIOB
00pa3oBaTeNbHBIX TEXHOJIOTHI:
—  BH3yaium3alus yd4eOHOro Marepuaiga B O(DUCHOM MaKeTe B JHAJIOTOBOM DEXUME

(JIeKLIMOHHBIE 3aHATHUSA);
— pabota B MaIbIX Tpynnax (J1abopaTopHbsie paboThI);
—  UHAMBHUAYyaJIbHBIC 3a/1aHus (1a0opaTopHbIe PabOTHI).

6. TemaTuka KypcOBBIX padoT/IIPOEKTOB
KypcoBbie paboTh/pOoeKTHl Y4€OHBIM IIAHOM HE IPEIYCMOTPEHBI

7. KoHTpoJbHBIE padoTHI
KonTtpomnbHbie paboThl Y4EOHBIM IJIAHOM HE MTPEYCMOTPECHBI

8. OueHka pe3yJIbTATOB OCBOCHHS THCIUIIHHBI
8.1. KpI/ITepI/II/I OLOCHHUBAHUA CTCIICHU IIOJHOTHBI M KadyeCTBa OCBOCHUIA KOMHGTGHHHﬁ B
COOTBETCTBHH C IJIAHUPYEMBIMU pe3yibTaTaMu oOyueHus npuseneHsl B [Ipunoxenun 1.
8.2. Pelitunrosas cucreMa OLICHUBAHUSA CTCIICHU ITOJIHOTHI 1 KAaY€CTBA OCBOCHMU S KOMHGTGHHI/If/'I
00yJaroIMUXCsl OYHO-3209HON (POopMBI 00yUEHUS TIPEICTaBICHA B TabmuIe 8.2.

Tab6mumna 8.2
Ner/n | Buipl MepONpUsTHI B paMKaX TEKYLIEro KOHTPOJIS | KosmnuecTBo 6ajuioB
1 TekyIuas aTTecTauus
1 Komnoxsuym 0-10
2 PaboTa Ha IpaKTHYECKOM 3aHSATHH 0-10
HNTOT'O 3a nepByro TEKYIIYIO aTTECTAIHIO 0-20
2 TeKylias aTTecTalusl
1 Komnoxsuym 0-20
2 PaboTa Ha IPaKTHYECKOM 3aHITHH 0-20
HNTOI'O 3a BTOpPyIO TEKYLIYIO aTTECTAIHIO 0-40
3 Texymas aTTecTalys
1 Komnnoxsuym 0-20
2 PaboTa Ha IPaKTHYECKOM 3aHSITHH 0-20
HTOTI'O 3a TpeThIO TEKYIIYIO aTTECTAIIUIO 0-40
BCEI'O 0-100

9. YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecnedeHne THCITUTITHHBI

9.1. IlepeueHp pekOMEHIyeMOM IuTepaTypsl peacTasieH B [Ipunoxennn 2.
9.2. CoBpeMmeHHbIe NTpohecCHOHaIbHBIE 0a3bl TaHHBIX U MHPOPMAIIMOHHBIE CIIPAaBOYHBIE

CHUCTCMBEI.



Nudopmanmonnbie pecypcsl

Noook~ownE

«©

Di1eKTpOoHHEIN KaTanor/DuekrponHas oudimoreka TUY http://webirbis.tsogu.ru/

OBC «Jlanb» http://e.lanbook.com

Hayunas snekrponnas 6uoimroreka ELIBRARY.RU http://www.elibrary.ru

OBC «lOpaiity https://www.biblio-online.ru

OBC «bubanokommiexrarop» http://bibliokomplektator.ru/

Haumonaneaseiii Daexkrpornno-Mudopmanmonnsiii Koncopuuym (HOUKOH)

MexIyHapOAHBIN €BPONEHCKUN HMHJIEKC IIMTUPOBAHMS B 00JIACTH T'yYMaHMTApHBIX HaykK
European Reference Index for the Humanities (ERIH)

MexayHapoaublie pedeparuBible 0a3bl HAYYHBIX W3aanuii http://www.scopus.com
bubnrorexka TEXHMYECKHMX CTAaTed IO pa3paboTke He(TSIHBIX M Tra30BBIX MECTOPOKICHMM
OOmecTBa nmkenepos-HehTaaukoB SPE

10. POLPRED.com O630p CMU
11. Ba3a manusix Pocniarent

Ilone3Hple CCBUIKH HA APYTHE 3JICKTPOHHBIC PECYPCHI

12. Poccuiickuii

rOCYIAPCTBEHHLINA  VHUBEPCUTET HedpTu M raza  uM. HM.M. I'yOkuHa
http://elib.tsogu.ru/
13. bubnnoreka Y bumckoro roCyJaapCTBEHHOIO HEDTIHOIO TEXHUYECKOIO
yuusepcurera http://elib.tsogu.ru/
14. HayuHo-TexHuueckass  OuOinoTexa YXTUHCKOTO  TOCYJapCTBEHHOTO  TEXHHUYECKOTO

yHuBepcutera http://elib.tsogu.ru/

15. ITouckossie cuctemsl Google, Yandex, Rambler.

9.3. JIneH3noHHOE U CBOOOIHO pacmpocTpansemMoe mporpaMmmuoe obecrieucnue — Microsoft Office
Professional Plus; Microsoft Windows; Zoom (6ecrutatHast Bepcust), CBOOOIHO-paCIpOCTpaHIeMOe

I10.

10. MarepuajbHO-TeXHHYeCKOe o0ecnevyeHne TUCHHIIIHHBI
[Tomemmienust A NMpoBEIEHUS BCeX BUIOB palOThI, MPETyCMOTPEHHBIX YYEOHBIM IIJIAHOM,

YKOMILJICKTOBAHbI HGO6XOI[I/IMI)IM O60pyI[0BaHI/I€M N TCXHUYCCKHUMHU CPCACTBAMU O6y‘-I€HI/I$I.

Tab6muna 10.1

Ne HanmeHoBanme y4eOHBIX
/I MIPEMETOB, KYPCOB,
JTUCTIUTUIAH (MOIIyJeH),
MPAKTUKH, HHBIX BHUJIOB
y4eOHO# IesITeIbHOCTH,
MPEAYCMOTPEHHBIX C
Y4E€OHBIM IIJIAHOM

HaunMeHnoBaHue MOMEIEHUH IS TPOBEICHUS
BCEX BHJIOB YUEOHOI IEATEIBHOCTH,
MPEAYCMOTPEHHOM yueOHBIM [UIAHOM, B TOM
YHCIIe TIOMEIIEHHUS IS CAMOCTOSITEIbHOM
paboThl, ¢ yKa3aHUEM MEepeyHsI OCHOBHOTO
obopymoBaHus, ydeOHO-HATIITHBIX TTOCOOHH 1
HCIIOJIb3yEeMOT0 IIPOrPaMMHOT0 00eCIeYeHHUS

Anpec (MECTOPOXKICHHE)
MTOMEIICHUH [T TPOBEACHUS BCEX
BHJIOB y4eOHOM AeATEITbHOCTH
MPEeyCMOTPEHHON Y4eOHBIM
TUTAHOM ( B CIy4ae peanu3ariu
00pa3oBaTeNbHON IPOTPAMMEI B
ceTeBoil (hopMe TOMOTHUTEIHHO

00Opa3oBaTeNsHON YKa3bIBAETCSI HANMEHOBAHHE
IPOrPaMMBbI OpraHu3aluu, ¢ KOTOpou
3aKITF0YAeTCs TOTOBOP)
2 3 4

Maremaruka u Python mis
aHaJIN3a JaHHBIX

JleKMOHHBIE 3aHATHS:

VYdeOHast ayJUTOpHs IS IPOBEIACHUS 3aHATHI
JICKIIMOHHOTO THIIA, TPYIIIOBBIX U
WHIUBUAYAIGHBIX KOHCYJIBTAIUH, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOYHON aTTeCTAlluN
(KOMITBIOTEpHBIN KJ1acc)

OCHAaIIIEHHOCTb:

VYueOHast MeOeNb: CTOJBI, CTYJIbs, CTOJIBI
KOMITBIOTE€PHBIE, CTYJIbsl KOMIIBIOTEPHbIE
KPYTSILLHECS], JOCKa ayAUTOPHAs!, TpPUOYHA [Uist
YTCHHS JICKIUH, CTEIIaXK METALTHISCKHM,

628609, TromeHckast 001acTh,
XaHThI-MaHCHICKUI aBTOHOMHBIN
okxpyr — IOrpa,

r. HwxueBapToBck, 3ananHblit
IpOMBIIIIEHHBIN y3en, [Tanens 20,
yn. Jleanna, a. 2/11, ctp. 9, ayx.
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mKag METATTHICCKHM.

KOMHLIOTGPLI B KOMIIJICKTEC, MIPOCKTOP,
HpOCKHI/IOHHHﬁ OKpaH, KOJIOHKH.

[IpakTHueckue 3aHATHS: 628609, TromeHcKkast 001aCTh,
VYyeOHast aynuTopusi Ui NPOBeAeHUs 3aHATHi | XaHTbI-MaHCUHCKUN aBTOHOMHBIIH
CEeMHHApPCKOTO THMA (MPaKTHYECKHE 3aHATHA), | OKpyr — FOrpa,

TPYTIIOBBIX u WHAWBUAYaNbHBIX | T. HmkHEBapTOBCK, 3amagHbIit
KOHCYJbTallMi, = TEKYyLIEro  KOHTPOJsI U | NpOMBINUIEHHBIN y3ein, [Tanens 20,
MIPOMEKYTOYHON aTTecTanuu (KOMIbIOTepHBIH | yi. Jlenuna, n. 2/I1, ctp. 9, ayx.
KJIacc). 405

OCHAIIIEHHOCTD:

OCHAIIEHHOCTD:

VYueOHast MeOeIb: CTOJBL, CTYJIbsI, CTOJIBI
KOMIIBIOTEPHEBIE, CTYJIbs KOMIIBIOTEPHBIE
KPYTSILIMECs, JOCKa ayAUTOPHAas, TpUOyHa JuIst
YTEHUs JICKIUH, CTeIaXX METAJUINYECKHUH,
mKad MeTaTMICCKUA.

KoMmmploTeppl B KOMIUIEKTE,  MPOEKTOD,
TIPOCKITMOHHBIH SKpaH, KOJOHKH.

11. Meroanyeckue ykazanus no opranusanuu CPC

11.1. MeToauueckue ykazaHus 110 MOATOTOBKE K JJAOOPATOPHBIM 3aHATHSIM.

JlaGopaTopHbIe 3aHATHS CHOCOOCTBYIOT YIITYOJEHHOMY H3YYEHHUIO IMCHUIUIMHBI M CIY)KaT
OCHOBHOI (hOpMOI MO/ABEIEHUS HMTOIOB CAMOCTOSTEIbHOW paboThl cTyaeHToB. OCHOBHas Ii€Jib
71a00paTOPHBIX 3aHATUHN 3aKIIFOYAETCS HE TOJIBKO YIIIYOUTh U 3aKPEIUTh TEOPETUUECKUE 3HAHUS, HO H
cOpMHPOBATH MPAKTUIECKUE KOMITETCHIINH, HEOOXOAUMBIEC OYAYIINM CIIEIUAINACTAM.

Ha nabopaTopHbIX 3aHATHUAX MPUBETCTBYETCS AKTUBHOE Y4acTHE B OOCYKJICHMM KOHKPETHBIX
CUTYyallli, CHOCOOHOCTh Ha OCHOBE MOJYYEHHBIX 3HAaHUM HaXOJUTh Haubosee F3PPeKTUBHBIE PELICHUS
MIOCTaBJIEHHBIX MpPOOJIEM, YMETh HAXOAWUTh IIOJIE3HBIM JOMOJHUTEIbHBIM MaTepuas MO TeMaTUKe
3aHATUH. O0ydaronMces peKOMEHIyeTCs ClIeAYIolIas CXeMa MOJArOTOBKU K 3aHATHIO:

1. IlpopaboTaTh KOHCIEKT JICKIIHIA;

2. VI3yunTh peKOMEHIOBAaHHYIO JINTEPATYPY;

3. Ilpu 3aTpynHEeHHUIX CHOPMYINPOBATH BOIIPOCH! K MPEIOIaBATEITIO

4. ITocne BbIMONIHEHUS 1TaOOPaTOPHON pabOTHl OPOPMUT OTUET U MOJTOTOBUTHCS K 3alUTE.
11.2. MeToauueckue yKazaHus 110 OpraHU3alMy cCaMOCTOSTEIbHONU PaOOTHI.

CamocrosTenbHas paboTa SBISETCS OAHOM W3 BaxHEWIMX (QOpM HU3yueHHs JH0O0H
auctuminHel. OHA MO3BOJISET CUCTEMATU3UPOBAaTh U YINyOUTh TEOPETUYECKHE 3HAHUS, 3aKPENHThH
YMEHUS U HaBBIKHU, CIIOCOOCTBYET Pa3BUTHIO YMEHHH MMOJIb30BaThCS HAYYHOU U y4eOHO-METOANYECKON
nutepatypoil. Ilo3HaBarenbHas NEATENBHOCTh B IPOILIECCE CaMOCTOSATENbHOW paboThl TpedyeT OT
MarucTpaHTa BBICOKOTO YPOBHSI aKTUBHOCTH M CAMOOPTaHU30BAHHOCTH.

B ydeOHOM mpolecce BBIIEISAIOT [Ba BHJA CaMOCTOSITENILHOM paOOThI: ayAUTOpHas H
BHEAyIUTOPHAS.

AynutopHas camocCTosiTeNIbHas paboTa MO AMCLUUILIMHE BBIOJHSAETCS Ha YYEOHBIX 3aHATHUAX
101 HEMOCPEACTBEHHBIM PYKOBOJICTBOM IIPENOIABATENS U 110 €T0 3a/1aHHUIO.

BHeaynutopHass camocTosiTesnibHasg paboTa CTYAEHTOB THpeACTaBiseT co0oil Jiornyeckoe
NPOJOIDKEHHE ayIUTOPHBIX 3aHATUH. 3aTpaThl BpPEeMEHHM Ha BBIIOJHEHHE JTOH  PabOTHI
perIaMeHTHPYIOTCA padouuM Y4eOHBIM IIaHOM. Pexkum paboThl BBIOMpaeT cam OOYYarOIIMIiCsS B
3aBHCUMOCTH OT CBOMX CIIOCOOHOCTEH M KOHKPETHBIX YCIOBUH.




CamocTtosaTenbHas paboTa MOXET OCYHIECTBISTHCS HMHAMBHUIYATbHO WM TpyHIaMH
MarucTpaHTOB B 3aBUCHMOCTH OT I[€lH, 00beMa, KOHKPETHOW TEeMAaTUKH CaMOCTOSITEIBHON padOTHI,
YPOBHS CIIOKHOCTH, YPOBHSI YMEHUIT 00y4aronInXcs.

CamocrosTenpHas paboTa BKIIOYaeT B ceOs pabOTy ¢ KOHCIEKTOM JIEKIHHA, HW3y4eHUE U
KOHCIIEKTUPOBAHHE PEKOMEHIYEeMOIl JTUTepaTyphl, MOATOTOBKAa MYJIbTUMEAHA-COOOIIEHUN/TOKIIaI0B,
MOJrOTOBKAa pedepara, TECTUPOBaHME, pEIICHHE 3a1a4 W YIOPXHEHUH MO o0pasily, peuieHue
BapHAaTHBHBIX 3a/lay, BBIMOJHEHHE YepTekel, cxeM, pacueToB (rpaduueckux paboT), peuieHue
CUTYallMOHHBIX (ITPOECCHOHABLHBIX) 3a/ia4, MMOArOTOBKA K JICJIOBBIM HIpPaM, HPOCKTHPOBAHUE WU
MOJICTIUPOBAHUE DPAa3HBIX BHUJIOB U  KOMIIOHEHTOB MPO(ECCHOHAIBHON AEsTeNbHOCTH, HAy4HO-
UCCIIEIOBATENbCKYIO paboTy U Ap.

KoHTponb pe3yiabTaToB BHEAYAUTOPHOW CAMOCTOSATEIHHOW pabOThl MaruCTPaHTOB MOXKET
OCYILIECTBIISITBCS B IIpeleiax BpPEMEHH, OTBEJCHHOIO Ha oO0s3aTeNbHble y4eOHBIE 3aHATHS IO
JUCHUIIMHE U BHEAYAUTOPHYIO CAMOCTOSITEIBHYIO pa0OTy MaruCTpaHTOB MO AMCIHUIUIMHE, MOXET
MPOXOANTH B TUCbMEHHOM, YCTHOW WJIM CMEIIaHHOU (opme.



Jucnurinaa MareMatrka v Python juts aHaan3a JaHHBIX

Kon, nanpasnenue moarorosku 21.03.01. Hedrerasosoe neno
Hanpasnennocts (npo¢wib) BypeHue He)TSIHBIX U Ta30BBIX CKBAXKHUH

[Tpunoxxenue 1

HJ'[aHI/IpyeMLIe pe3yJdbTaThbl Oﬁy‘leHI/lﬂ AJIs1 q)OpMI/IPOBaHHH KOMIICTCHIUU U KPUTEPUH UX OLICHUBAHUSA

KO)I KOMIICTCHIIMH

KO}I, HauMCHOBaHHC

KOIL 1 HAMMCHOBAHHUC

Kpurepun onileHHBaHus pe3yIbTaTOB 00yUeHHUs

UAK pe3ynbTara 00y4eHus 1-2 3 4 5
0 TUCIUTUTNHE
YK-1 YK-1.1. 3uats: 31 meTon He 3naer meron 3HaeT Ha HU3KOM 3HaeT Ha CpeJlHEM 3Haer B
OcymecTiser CHCTEMHOI'O aHaJlu3a | CHCTEMHOIO aHallu3a | YpOBHE METO[ YPOBHE METO/ COBEPLICHCTBE METOJ

BBIOOD aKTyaJIbHbBIX
POCCHICKHUX U
3apyOeIKHBIX
HCTOYHHKOB, a TaK

CHUCTCMHOT'O aHaJIn3a

CHUCTCMHOTI'O aHAaJIM3a

CHUCTCMHOI'O aHAaJIn3a

Ymers: V1
MPUMEHSTH METOJUKH
TOWCKa, cOopa u

He ymeeT npuMeHsTh
METOIMKH MOHUCKA,
cbopa u 06paboTKH

YMeeT Ha HU3KOM
YpOBHE IPUMEHSTH
METOIUKHM IOUCKA,

YMeeT Ha cpeHeM
YPOBHE MIPUMEHSTH
METO/IMKH ITONCKa,

VmeeT B
COBEPILICHCTBE
MIPUMEHATD METOAUKH

e TIOUCK, cOop 1 00paboTku HHPOpPMAITH cbopa 1 00paboTkH cbopa n 006paboTKH TIoUCKa, coopa u
00paboTKy HHPOpPMALINH “HpOpMALIN wHpOpMAUN 00paboTkH
nHpopmanny, nHPOPMALIUU
HEOO0XOIUMOH AT Bnanets: B1 He Brmageet Bnaneer Ha HU3KOM Bnaneer Ha cpenHeM Bnageer B
peUICHUA METOAAaMU HaBbIKAMU YPOBHE HAaBbIKAMU YPOBHC HAaBbIKAMHU COBCPIICHCTBE
IIOCTABJICHHOM CHUCTEMAaTU3alluA CHUCTEMAaTU3alluA CHUCTEMaTU3alNN CHUCTEMAaTU3alNn HaBbIKAMHU
3a1auu 0oOHapy>keHHOH 0oOHapy>keHHOH oOHapy>KeHHOM oOHapy>KeHHOH CHUCTEMaTH3aLluU
nHpOpMaLNH, nHpOpMaLNH, uHdopmauu, uHbopmanuu, oOHapyXeHHOI
HOJIyYEHHOU U3 HOJIyYEHHOU U3 NOJIyYEHHOU U3 MOJIy4YeHHOW U3 Pa3HBIX | MH(pOpMAIMH,
Pa3HBIX NCTOYHHUKOB, | Pa3sHBIX NCTOYHHKOB, | Pa3HBIX HCTOUYHHKOB, | MCTOYHHKOB, B MIOJTY4YSHHOU U3
B COOTBETCTBHU C B COOTBETCTBHU C B COOTBETCTBHH C COOTBETCTBHH C Pa3HbIX HCTOYHHKOB,
TpeOOBaHUAMH U TpeOOBaHUAMH U TpeOOBaHUSIMU H TpeOOBaHUSIMU H B COOTBETCTBHH C
YCIIOBUSIMH 3a/1a4i YCIIOBUSIMH 3a/1a91 YCIOBUSIMH 3aJ1auil YCIOBUSIMH 3aJ1a4i TpeOOBaHUAMH U
YCIIOBHUSIMH 331291
VK-1.2. 3Hate: 32 Metoauku | He 3HaeT MeToauku 3HaeT HA HU3KOM 3HaeT Ha CpeHEM 3HaeT B
CucremarnsupyeT u TIOMCKa, cOopa u TIOMCKa, cOopa u YPOBHE METOANKH YPOBHE METOANKH COBEpIICHCTBE
KPUTHYIECKH 00paboTku 00paboTku noucka, cbopa u Houcka, cobopa u METOJIMKH MTOUCKA,
aHATM3UPYET nHpOpMaIUU nHpOpMaUU 0b6paboTku 0bpaboTku cbopa u 00paboTKH
nHpOPMAaIHIO, HHpOpMaIUN uHpOpMAITUT nHpOpPMALINH

MOJTYICHHYIO U3
PasHbIX HCTOYHHUKOB,
B COOTBETCTBHH C
TpeOOBaHUSAMH H
YCIIOBHUSIMU 3a/1a4H




KO,H KOMIICTCHI U

KOH, HAaNMMCHOBAHHUEC
UJIK

KOI[ U HAMMCHOBAHUC

Kpurepun onileHHBaHus pe3yIbTaTOB 00yUeHHUS

pe3yabTata 00y4eHUs 1-2 3 4 5
10 AUCUUILTIHE

VYmers: V2 BolsiBnaTh | He ymeer BBIABIATH YMeer Ha HU3KOM YMeer Ha cpeiHeM Ywmeer B

CHCTEMHBIC CBS3U H CHCTEMHBIC CBS3U U YPOBHE BBISBISITH YPOBHE BBIBIIATH COBEpIICHCTBE

OTHOIICHUA MEXKIY

OTHOIICHUA MEXKIY

CHUCTCMHBIC CBA3U U

CHUCTCMHBIC CBA3U U

BBIABJIATHE CUCTCMHBIC

M3Y4aeMbIMU M3Y4aeMbIMU OTHOIIECHHUS MEXAY OTHOIIECHUS MEXAY CBSI3U I OTHOIIICHHUS
SIBJICHUSIMH, SIBJICHHSIMH, HU3y4aeMbIMU HU3y4aeMbIMU MEXAY U3y4aeMbIMHU
mporieccaMy W/ WiH mporieccaMy W/ WiH SIBIICHHSIMH, SIBJICHHUSIMU, SIBJICHHSIMH,
00BEKTaMHU 00BbEKTaMH TporeccaMu W/ uiu npoIeccaMy U/Wiu mporeccaMu W/ uin
00BEeKTaMU 00BEeKTaMU 00BEKTaMHU
Bnagers: B2 He Bnageer Bnaneer Ha HU3KOM Bnaneer Ha cpegnem Bnaneer B
HaBBIKAMU HaBBIKAMU YpOBHE HaBBIKAMHU YpOBHE HaBBIKAMHU COBEpUICHCTBE
BBISIBJICHHS BBISIBJICHHS BBISIBJICHHUS BBISIBJICHHS CUCTEMHEIX | HaBBEIKAMHU
CHCTEMHBIX CBSI3€H U CHCTEMHBIX CBSI3EH U CHCTEMHBIX CBS3EH U CBSI3€H U OTHOIIICHMI BBISIBJICHUS

OTHOIICHUN MEXTY
H3y4aeMbIMH
SIBIICHUSMH,
npoLeccamMu U/ uin
00bEeKTaMU Ha

OTHOIICHUN MEXY
H3y4aeMbIMH
SIBIICHUSIMH,
npoLeccamMu U/ uin
00bEeKTaMU Ha

OTHOIIICHHI MCKAY
n3y4acMbIMH
SIBJICHUSIMU,
nponeccaMu 37h70) 0%
00BbEKTaMU Ha OCHOBE

MEXIY H3y4acMbIMU
SIBIICHUSIMH,
MIponeccaMy W/t
00BEKTaMH1 Ha OCHOBE
TIPUHATON TTApaIUrMbl

CHCTEMHEBIX CBS3CH U
OTHOIICHUI MCKAY
HN3y4acMbIMHU
SIBJICHUAMU,
nponeccaMu W/WIIN

OCHOBE NPHHATOH OCHOBE NPHHATOH TIPUHSTON 00bEKTaM1 Ha OCHOBE
Hapagurmsl HapagurMsl napajaurMbl TIPUHSTON
apagurmMel
YK-2 YK-2.1. [TpoBoaur 3HaTb: 33 MOpsIIOK He 3naer mopsmok 3HaeT Ha HU3KOM 3HaeT Ha CpeAHEM 3HaeT B
aHaIn3 COCTaBJICHUS COCTaBJICHUS YpOBHE HOPSIIOK YpOBHE HOPSIIOK COBEpILIEHCTBE
IIOCTaBJICHHOHN IIeTTN MOCJIEIOBATEIEHOCTH | MOCTIEIOBATEIbHOCTH | COCTABICHUS COCTaBIICHUS MOPSIIOK
u hopMyIupyeT (anroputma) (anroputma) MOCJIEI0BATENIbHOCTH | MOCJEI0BATEIbHOCTH COCTaBJICHUS
COBOKYIIHOCTb pelIeHus 3a1a4uu pelieHus 3a1a4uu (anmropurtma) (anmropuTMma) perieHus HIOCJIEZI0BATEIbHOCTU
B3aMMOCBSI3aHHBIX peleHus 3a1a4un 3a7aun (anropurma)

3a4a4, KOTOPbIC
HCO6XOI[I/IMO PeHINTb
JJIAA €€ NOCTHIKCHUA

peHICHU 3aJa91

Vmerts: V3
OMPEJIETIATh KPYyT
3aj1a4 B paMKax
[TOCTABIIEHHOM [IETHN

He ymeer
OTIPEETATh KpyT
3a71a4 B paMKax
MIOCTaBJIEHHOH Lienn

VMeeT Ha HU3KOM
YpOBHE OTIPENENATh
KpYT 327124 B paMKax
IIOCTaBJICHHOM L[EIH

YMeeT Ha cpeaHeM
YPOBHE OTIPEIEIsITh
KpYT 33/1a4 B paMKax
TIOCTABJICHHOH LIENTN
LeH

VmMeeT B
COBEpILICHCTBE
(dbopMynHpoBaTh
OTIPENIEIATh KPYT
3a1a4 B paMKax
MOCTaBJICHHOM IEIN

Brnaners: B3
HaBBIKAMU
COCTaBIICHUS
MOCIIEA0BATEIBHOCTH
(anropuTM™a)
pelIeHusl 3a1a49u

He Bnageer
HaBBIKAMU
COCTaBJICHUS
MOCJIeTI0BATEILHOCTH
(anropuTM™a)
pelIeHus 3a/1aun

Braneer Ha HH3KOM
ypOBHe HaBbIKaMH
COCTaBJIEHUS
MOCJIEI0OBATEILHOCTH
(amroputM™a)
peuieHus 3a1a4u

Bunageer Ha cpeiHeM
YPOBHE HaBbIKAMU
COCTaBJICHHUS
HOCJIEI0BATENILHOCTH
(anmropuTM™Ma) pereHus
3a1a4n

Bnageer B
COBEPILICHCTBE
HaBBIKAMH
COCTaBJICHUS
MOCJIE/I0BATEIbHOCTH
(anropurma)
peleHus 3aJa9u




KO,H KOMIICTCHI U

KOH, HauMCHOBaHHC

KOI[ U HAMMCHOBAHUC

Kpurepun onileHHBaHus pe3yIbTaTOB 00yUeHHUS

UAK pe3ynbTara 00y4eHus 1-2 3 4 5
10 AUCUUILTIHE
VYK-2.2. Beibupaer 3Hath: 34 mopsAnoK He 3naer mopsimok 3HaeT Ha HU3KOM 3HaeT Ha cpeiHeM 3HaeT B
ONITHMANTBHBII COCTaBJICHUS COCTaBIICHUS YPOBHE MOPSIOK YPOBHE MOPSIIOK COBEpIICHCTBE
CHoco0 pereHns MOCJICIOBATENIFHOCTH | MOCJIEOBATENIBHOCTH | COCTABICHHS COCTaBJICHUS HOPSIOK
3a/1a4, UCXOMs U3 (anropuTM™a) (anropuTM™a) MOCJICZIOBATEILHOCTH | TIOCJICIOBATEIILHOCTH COCTaBIICHUS
AMEIOIINXCS pemeHns 3agaqu peeHns 3agaqu (amropuTM™a) (anmropuTM™Ma) pemeHus MOCTIEIOBATEBHOCTH
pecypcoB u pemeHns 3a1aun 3amaqn (amropmut™a)
OrpaHHYEHUH peleHus 3aJa9u
Ymers: V4 He ymeer YMeer Ha HU3KOM YMeer Ha cpeiHEM YmMmeer B
OIIPEETATh KPyT OTIPEEIATh KpyT YPOBHE OIIPEIEIsITh YPOBHE OIIPEesITh COBEPILICHCTBE
3aJa4 B paMKax 3aJa4 B paMKax KpYT 3a/1a4 B paMKax | Kpyr 3aja4d B paMKax OIIPEIETIATh KPYyT
IIOCTABJICHHOW LIENH IIOCTABJIEHHOU LIENH IIOCTaBJICHHOW LIENIH [IOCTABJICHHOU LIENH 3a/1a4 B paMKax
[IOCTABJICHHOM L€
Bnagers: B4 He Brnageer Bnaneer Ha HU3KOM Bnaneer Ha cpegHem Bnaneer B
HaBBIKAMHU HaBBIKAMHU YPOBHE HaBBIKAMH YpPOBHE HaBBIKAMH COBEpIICHCTBE
COCTaBJICHUS COCTaBJICHUS COCTaBJICHUS COCTaBJICHUS HaBbIKAMHU
MOCJICIOBATEILHOCTH | TIOCIIEOBATENLHOCTH | TOCIEIOBATEIBHOCTH | TOCIEIOBATEIbHOCTH COCTaBIICHUS
(asropuTM™a) (asmropuTM™a) (amropuTM™a) (anmropuTM™Ma) permieHus MOCIIEI0BATEILHOCTH
pelnIeHus 3a1a4un peLIeHus 3a1a49n peLIeHus 3a1a4n 3a7a4un (anropurma)
peLIeHus 3aJa9H
[IKC-1 I[KC-1.1 3Harb: 35 He 3naet anroputmsl | 3HaeT Ha HU3KOM 3HaeT Ha CpeHEM 3Haer B
OcymiecTBisieT AnropuT™bl BEIOOpa BbIOOpA U YPOBHE QJITOPUTMBI YPOBHE QJITOPUTMBI COBEPLICHCTBE
BBIOOD H Y CUCTEMaTH3aluU CcHUCTEeMAaTH3aluu BBIOOpA U BEIOOpA U aJTOPUTMBI BBIOOpA U
CHUCTEMATU3AUIO I/IHq)OpMaHI/II/I (6] I/IHq)OpMaHI/II/I (6] CUCTCMAaTHU3alnu CHUCTCMAaTHU3alunu CHUCTEMATU3aluu
nHpopmanuu o TEXHOJIOTHYECKUX TEXHOJIOTHYECKUX uHbopMaLuK o uHbopmanuu o nHpopmanuu o
TEXHOJIOTHYECKHX nporueccax nporueccax TEXHOJIOTHUECKHX TEXHOJIOTHYECKHX TEXHOJIOTHYECKHUX
porieccax HedrerazoBoro HedrerazoBoro mporieccax mpoIieccax mporieccax
HedTerazoBoro MPOM3BOJICTBA MPOM3BOJICTBA HedTerazoBoro He]TerazoBoro HedTerazoBoro
TIPOMU3BOJICTBA TIPOM3BOJICTBA TIPOM3BOJICTBA IIPOM3BOJICTBA
YMmers: V5 He ymeer YMeer Ha HU3KOM YMeer Ha cpeiHEM YmMmeer B
Ocy1ecTBisTh OCYIIECTBIISITh BEIOOP | YpOBHE YPOBHE OCYIIECTBIISTH COBEpIICHCTBE
BBIOOD U W CUCTEMAaTHU3aINI0 OCYIIECTBIISITH BEIOOP | BBIOOD M OCYIIECTBIISITH BEIOOD
CHCTEMaTH3aIHIO nHdopmanuu o U CHCTEMAaTHU3aLHI0 CHCTEMaTH3aLUIO U CHCTEMAaTHU3aIHI0
nHpOpPMALHT O TEXHOJIOTMYECKUX nHpOPMALIUHU O uHpOpMAIUH O nHpOPMALIIH O
TCXHOJIOTHYCCKHUX mpoueccax TCXHOJIOTHYCCKHNX TCXHOJIOTHYCCKHUX TEXHOJIOTHYCCKHUX
mporieccax He(TEera3oBoro mporieccax mporieccax mporeccax
He(TEera3oBoro MIPOM3BOJICTBA He(Tera3oBoro He]Tera3oBoro He(Tera3oBoro
MPOM3BOJICTBA MIPOU3BOJICTBA POU3BOJICTBA MPOM3BOJICTBA




KO,H KOMIICTCHI U

KOH, HAaNMMCHOBAHHUEC
UJIK

KOI[ U HAMMCHOBAHUC

Kpurepun onileHHBaHus pe3yIbTaTOB 00yUeHHUS

pe3yabTata 00y4eHUs 1-2 3 4 5

10 AUCUUILTIHE
Bnanets: B5 He Bimageet Bnaneer Ha HU3KOM Bnageet Ha cpenHeM Bnageer B
Crioco6amu BEIOOpa cnocobamu BEIOOpa M | YpOBHE crioco0amu YpOBHE crioco0amu COBEPILICHCTBE
U CHCTEMAaTH3aIIH CHUCTEMaTH3aLuU BEIOOpa U BEIOOpa U crocobamu BEIOOpa u
nHpopManuu o nHpopManuu o CHCTEMaTH3ALUH CHCTEMaTH3ALUH CHCTEMAaTH3aLlUH
TEXHOJIOTHYECKUX TEXHOJIOTHYECKUX nHpopmanuu o nHpOpMaINH 0 nHpopmanuu o
mporeccax mporeccax TEXHOJIOTHYECKUX TEXHOJIOTHYECKUX TEXHOJIOTHYECKUX
HedrerazoBoro HedrerazoBoro nporeccax mporeccax nporeccax
MPOM3BOJICTBA MPOM3BOJICTBA HedTerazoBoro HedTerazoBoro HedTerazoBoro

MIPOM3BOJICTBA IIPOM3BOJICTBA IIPOM3BOJICTBA




KAPTA
o0ecrie4eHHOCTH TUCHUTIIMHBI y4eOHOH M y4eOHO-MeToAH4YecKoi JJuTepaTypoi

Jucnumumaa: MATEMATUKA Y PYTHON JUIA AHAJIM3A JAHHBIX

Kon, nanpasnenne noaroroBku 21.03.01. HE@TEI'ASOBOE AEJIO

Hamnpasiennocts (nmpoduis) BYPEHUE HEOTAHBIX 1 TA3OBbIX CKBAYXHWH

[punoxenne 2

KaTanor/DnekTpoHHyto oudmmorexy TUY http://webirbis.tsogu.ru/

Ne Hazpanue yae6HOTO, yaeOHO-METOIMIECKOTO Komaecto Kontuarenr | OGecreueHHOC Hamme
n/m W3IaHUA, SK3EMIUIAPOB | OOyYaromuxcs, T
JIEKTPOHHOTO
aBTOP, M3JATEIILCTBO, BUJI U3/IaHUs, TOJ] U3AaHUs B BUK UCTIONB3YIOINX | OOydYaromuxcs BapuanTa B
yKa3aHHYIO J'H/ITepiTypOI/I, 3BC (+/-)
JIUTEpaTypy %
1 Tponun, M. I1. OCHOBBI IPUKJIATHON aNTeOpHI:
yaebHoe mocobue / M. I1. TpommuH. - 2-e u3n., cTep.
- Cankr-IletepOypr: Jlans, 2020. - 288 c. op* 25 100 *
https://e.lanbook.com/book/139282
2 |Kpamep, Tapampbn Maremaruyeckue  MeETOJbI
craructuky / Iapansa Kpamep; nep.: A. C. MonuH,
A. A. Iletpos; pea. A. H. Konmoroposa. - Mocksa,
Wxesck: PerynsipHas W XaoTUuecKas [TUHAMHKA, opP* 25 100% +
HNHCTUTYyT KOMIBIOTEPHBIX HMccaenoBanui, 2019. -
648 c.
http://www.iprbookshop.ru/92046.html
3 |Makkunny, Yac Python n ananu3 nanssix / Yac
Makkunnu. - Python n ananu3 nannsix, 2024-10-28.
- Caparog: IIpodobpaszoBanue, 2019. - 482 c. op* 25 100 *
http://www.iprbookshop.ru/88752.html
OP — 31eKTpOHHBIN pecypc AJIi aBTOPU30BAHHBIX TMOJI30BATENICH TOCTYIICH Yepe3 DNEeKTPOHHBIH
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