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1. Heau u 3a1a4M 0CBOEHUS TUCUUILINHBI/MOAY IS

[lenp OUCLMIUIMHBI 3aK/IIOYAeTCs B OBJAJEHUM CTYAEHTAMH OCHOBAaMH pabOThl C S3BIKOM
Python B ananmse naHHBIX, pacIIMPEHUN TEOPETUYECKOM M MPAKTHUECKOW MOATOTOBKH B 00JacTH
MaTeMaTHYeCKOro aHaJIN3a, JIMHEHHOH anreOppl, METOI0B ONTUMU3ALIUU, TEOPUH BEPOATHOCTEH.

3a1a4uy JUCLUIUINHBIL:

- OBJIaIcHUEe OCOOEHHOCTAMHU s3blka Python nns anHanm3a AaHHBIX, NPUHLUUIIAMHU YTEHUS
pa3IMyYHbIX JaHHbIX;

- u3ydyeHue Python-6ubimorek, copepkammux OOJBIIOE KOJIUYECTBO WHCTPYMEHTOB: OT
OBICTPBIX OIEepaluii ¢ MHOTOMEPHBIMH MacCHBaMH 0 BH3YAJIM3allUU W peaU3allH Pa3IHYHBIX
MaTeMaTHYeCKUX METOJI0B, B TOM 4YHCJIE JMHEHHOM anreOpbl Kak OCHOBHOI'O MaTeMaTHYEeCKOI'o
arnmapara st paboThI C TaHHBIMH;

- W3Y4YEHHE METOJOB ONTHMMM3ALMM KaK HAWIY4IIero WHCTPYMEHTa Ul ONpENCIICHUs
OIITHMAJIbHBIX IAPAMETPOB CUCTEMBI,

- 3HAKOMCTBO C MATPUYHBIMH Pa3JIOKEHUSMHU, KOTOPBIE MCIIOJIB3YIOTCS INPU IOCTPOECHUU
PErpecCUOHHBIX MOJENEH, 111 YMEHbILEHUS Pa3MEPHOCTH JAHHBIX, B PEKOMEHIATENIbHBIX CUCTEMaX U
B QHAJIU3€E TEKCTOB;

- pacluupeHre 3HaHUui 0 0a30BbIX KOHLENIUIX TEOPUU BEPOSTHOCTENH U CTATUCTUKH, KOTOPBIE
HE00XOANUMBI JJIs1 IOHUMAHUsl MeXaHu3Ma paboThbl MPAKTUYECKH BCEX METO/JIOB aHAJIN3a JIaHHBIX.

2. MecTto aucuumimHbsl/Moayas B crpykrype OIIOIT BO

JlucuuiuiiHa OTHOCHTCS K JWCHMIUIMHAM syekTuBHoro monyins «Digital & IT. MamunHOE
o0y4yeHMe U aHaJIW3 JIAHHBIX» YacTH y4eOHOro IjiaHa, (GopMUpyeMoil ydacTHUKaMu 00pa30BaTeNIbHBIX
OTHOLLIEHUH.

HCO6XOI[I/IMI)IMI/I YCIOBUAMMU AJI OCBOCHUA JUCHUIIIIMHBI ABJIAIOTCA:

— 3HAaHME OCHOBHBIX MAaTpPUYHOM  anreOppl, MaTEeMaTUYEeCKOro aHaliu3a, TEOpUHU
BEPOATHOCTEN U MAaTEMATHUUECKON CTaTUCTUKU;

— TIOHMMAaHHE€ OCHOBHBIX MPUHIMIIOB AITOPUTMU3ALMH U TPOIPAaMMHUPOBAHHUS;

—  3HaHHe OCHOB sI3bIKa MporpaMMupoBanus Python;

—  BJaJICHUE HaBbIKAMHU HCIIOJIb30BaHMSI KOMIIBIOTEPHBIX TEXHOJOTUH U CPelCTB 00pabOTKH
HH(pOpMaLINH.

CopepxaHue  OUCHMIUIMHBL  SBISETCS  JIOTUYECKMM  MPOJOJDKEHHEM  JUCLMILIMHBI
«MaremaTrKa» 0a30BbIM JJIsl U3YUEHHUS CIEAYIOUMX TucHumuind monynsa «Digital & IT. MammunHoe
o0y4yeHMe M aHaIU3 JAaHHBIX»: «MammnHHOoe 00yyeHHe M BOMNPOCHI MCKYCCTBEHHOTO HHTEJUIEKTay,
«HetiponHusle cetn», «lIpuknaaHble 3a1a4u aHANM3a JAHHBIX».

3. Pe3yabTaThl 00yUeHHsI 10 TUCHHUIJIHHE/MOTY IO

[Ipotiecc wW3y4YeHHs] AMCHMUILTUHBI/MOIYISI HAMpaBleH Ha (GOPMUPOBAHUE CIEAYIOUINX
KOMIIETEHIINN:

Tabnuua 3.1
Koz u HaumenoBanue
Kon u HanmeHoBaHUe Kon 1 HaumeHOBaHuUE pe3ylibTaTa 00y4YeHusl 1o
WHIIUKATOpa JOCTHKEHHS
KOMITETEHIINU JHUCUUIUINHE

komnereHiyn (M/IK)
YK-1. Cnocober | YK-1.1. OcymectBisier BbiOOp | 3HaTh: 31 akTyanbHble HCTOYHUKH WH(OpMANUH O
OCYILIECTBIISTH MOHUCK, | aKTYaJbHBIX  POCCHIICKHX M | COBpeMeHHbIX OmbOimorekax Python mus ananmsza
KPUTHUUYECKUH aHAIM3 M CHHTE3 | 3apyOEKHBIX HCTOYHHKOB, & TaK | JaHHBIX
nHdopmanny, IOPUMEHATH | )K€ IOHMCK, cOop U 00paboTKy | YMeTh: VY1 ocCymiecTBisTh TOHMCK, c6op W
CHUCTEMHBIN TIOJIX0 Uit | uH(pOpMAaIHH, HEe0OX0MMOH | mOArOTOBKY JaHHBIX [UISI aHAJH3a
pelleHus IOCTABNCHHBIX 3a/la4 | I pelleHds MOCTAaBIECHHOH | Bramers: Bl HaBblkaMu IIOATOTOBKU U 0OpabOTKH

3a7a4n JaHHBIX cpenctaMu Python

VYK-2. Cnocoben omnpepenars | YK-2.1.  IIpoogur  ananm3 | 3HaTh: 32 3Talbl HHTEUICKTYaJbHOTO aHalW3a
Kpyr  3agad B paMKax | [OCTaBJICHHOW LeIH W | JIaHHBIX, THIIOBBIC 33/JIa4H aHAJIM3a JaHHBIX
MIOCTABJICHHOM LeNN U | GOopMyIUpyeT  COBOKYNHOCTH | YMmerh: VY2 QopMynupoBaTth 3ama4yd aHajiW3a




BEIOMpATh ONTUMAJIbHBIE
CHOCOOBI MX PELICHUs, UCXOJs
13 JIEHCTBYIOMIMX MPaBOBBIX
HOPM, MMEIOIIUXCSI PECYPCOB U
OTpaHUYEHUMN

B3aUMOCBsA3aHHbIX 3aja4,
KOTOpbIC H€06XO,HI/IMO PEeUINTD
IJ11 €€ JOCTHXKCHUA

JaHHBIX B paMKax IIOCTaBJICHHOM TCIIn

Bnagers: B2 HaBpikamMu — aHaid3a
cpencteamu Python

JaHHBIX

YK-2.2. Bribupaer
ONITHMAJIBHBII CIOCO0 peleHus
3a7a4, MCXOJS W3 HMEIOLINXCS
PecypcoB U OrpaHUYEHUN

3Hath: 33 coBpeMCHHbIC OMOJMOTEKH U METOJIBI
Python s ananusa qaHHBIX

Ymers: Y3 BeIOMpaTh ONTUMAJIbHEIC OHOTHOTEKH H
METOJIBl, MCXOAS H3 HMEIOIIUXCS pEeCypcoB H
OTrpaHUYEHUI

Bmaners: B3 HaBBIKAMH HCITOJIE30BaHHUS
pasIMYHBIX OHOIHOTEK M MeTom0B Python

IKC-3. Criocoben
HCIMONb30BaTh  COBPEMEHHbBIE
HH(pOPMAIMOHHBIE TEXHOJOTHU
U TIPUKJIAJHBIE TIPOrPAMMBI IPU
MOJICTMPOBAHUN W Pa3paboTKe
TEXHOJIOTHYECKHUX TPOIIECCOB U
00opyIoBaHUs

[IKC-3.2. PaspabatsiBaeT
KOMITBIOTEPHBIC MOJIeIH
TEXHOJOTHYECKUX TMPOLIECCOB H
o0opyI0BaHUs

3HaTe: 34 MareMaTHYeCKUE METOALI U OMOIIMOTEKHA
Python, UCTIONB3yeMble  TpH  pa3paboTke
KOMIBIOTEPHBIX MOJICNICH aHAJIN3a JaHHBIX

Ymers: Y4 npuMeHATh MaTeMaTHYeCKHe METOIbI U
O6ubIMOTEKN Python JUIs pa3paboTku
KOMITBIOTEPHBIX MOJIeIIeH aHaIM3a JTaHHBIX

Brnagets: B4 HaBblkamMu peanuzaluu  MoJeneil
aHaIIM3a JaHHBIX cpencTBamu Python

4. O0beM JUCHUNIMHBI/MOIYJIA

OO0l 00beEM TUCHUINIMHEBL COCTABIAET 3 3aueTHBIX equHuLnl, 108 yacos.

Tabmuua 4.1
AynuTOpHBIE 3aHATHS / KOHTaKTHasI
®opma
®dopma Kypc/ paboTa, Jac. CamocrosarenbHast | KoHTpo:b, N
MPOMEKYTOYHON
o0yueHus | ceMecTp [paktrueckne | JlabopaTopHbie paborta, Jac. gac.
Jlexuun aTTecTaluu
3aHATUSA 3aHATUSA
oyYHast 3/5 18 34 - 56 - 3ayer

5. CTpyKTypa U coaep:kaHue TUCHUTIINHBI/ MO

5.1. CtpykTypa AUCIUTIINHBI.
oyHas ¢popma o0ydenusi (OPO)

Tadmuua 5.1.1

CTpyKTypa JUCIUILUINHBI/ MOy AyAuTopisie Bce
Ne 3aHATHS, Yac. CPC, OLleHOYHbIC
wn | Homep wac. | 'O Kon MK cpencTsa
Haumenosanue pa3zzaeina JI. | Ip. | JIa®. yac.
paszena
YVK-1.1 Komnoxsuym
YK-2.1 (ITpunosxenue
1 1 Baenenue 2 8 14 24 VK-2.2 1), Pa6oTa Ha
I[MKC-3.2 | npakTH4yeckux
3aHATHAX
VK-1.1 Komnoxsuym
. VK-2.1 (ITpunosxenue
2 2 BH6JI6H0TeKI/I Python u nuaelinas 6 10 14 30 VK-2.2 2), PaGora Ha
arebpa 1KC-3.2 MPaKTHYECKUX
3aHSITHAX
VK-1.1 Komnoxksuym
VK-2.1 (ITpunoxenue
3 3 OnruMuzanys 1 MaTpU4IHbIE 6 8 14 28 VK-2.2 2), PaGora Ha
PAsTIOHCHIA 1KC-3.2 MPaKTHYECKUX
3aHATHAX
YK-1.1 Komnoxsuym
YK-2.1 (ITpunosxenne
4 4 Ciy4aitHOCTB 4 8 14 26 VK-2.2 3), PaGora Ha
TIKC-3.2 IPaKTHYECKUX




3aHATHUAX

VK-1.1 Bompocs! k

5 | 3auer . ; } i} } YK-2.1 3a4yery
VK-2.2 | (IlpusnoxxeHue
TKC-3.2 4)

Hroro: | 18 34 56 108 - -

3aouHas ¢popma o0yuenus (3PO)
He npenycmorpena.

04HO-3204Has popma o0yuenusi (O3DO)
He npenycmorpena.

5.2. ConeprxaHue JUCUUTUIMHBI/ MOIYIIS.

5.2.1. Coneprxanue pa3ieiaoB AUCUUIUIMHBI/MOAYIIA (IUAAKTUYECKUE €AUHULIBI).

Paznen 1. «BBemenue». Python — oiuH U3 TJ1aBHBIX MHCTPYMEHTOB CIICIHATIHMCTa B HAYKE O
nanubix. ukiel, @yakuun, renepatopsl, list comprehension. @ynkuuu u ux cpoiictBa. Ilpenen u
IIPOU3BOHAs. [ '€OMETPUYECKUI CMBICII ITIPOU3BOHOM.

Paznen 2. «bubanorexu Python u nunelinas anredpa». Pandas. Data Frame. NumPy, SciPy u
Matplotlib. Pemenue ontummuzanmoHHbiXx 3amad B SciPy. CucTeMbl JIMHEHHBIX ypaBHEHHIA.
Marpuunsle onepauuu. Panr u onpenenurens

Paznen 3. «OnTtuMuzanus 1 MaTpuyHbIE pPa3iokeHus». YacTHbIE MPOU3BOIHBIC U TPATUCHT.
KacatenbHast miaockocTh W JiMHEiHOoe npubmkenue. Ontumuzanus Hernaakux (yHkiuid. Meron
UMUTAIMM OTXKWTA. | 'eHeTHYeckwe airopuT™Mbl W auddepeHnnanpHas sBomonus. Hemmep-Mun.
[Tpubnuxenne MaTpuiel MEHbIIETO paHra.

Paznen 4. «CnyuaitHocTh». CiydyallHOCTh B TEOpPUM BEPOSITHOCTEM M craThcTHKEe. CBOMCTBA
BEPOSTHOCTH. YcCJOBHas BeposTHOCTb. OleHka pacmpesaeneHus 1o  BblOopke. BaxHble
XapaKTepUCTHKH pactipeneneHuii. LlenrpanpHas npenenpHas TeopeMa. JloBepuTeIbHbIE HHTEPBAIBI.

5.2.2. Coneprxkanue JUCHUIUIMHBI IO BUAAM y4EOHBIX 3aHATHH.

JleKnnoHHbBIE 3aHATHUSA
Tabmuua 5.2.1

Ne ii/ri | Homep paszaena AuCHUIIHHEL O6wem, sac. Tema jeKuun
OdO | 300 | O3P0
1 1 2 - - Bsenenne
2 2 6 - - bubnuorexu Python u nuHeliHas anre6pa
3 3 6 - - OnTuMU3aIMs ¥ MaTPHYHBIE Pa3TIOKEHUS
4 4 4 - - CnyyaliHOCTb
Hroro: 18 - -
IIpakTHyeckne 3aHATHA
Tabnuma 5.2.2
Ne i/t | Homep paszena quCHuIInHbL Obrewu, uac. HanmeHoBaHWe TIPaKTHYECKUX 3aHATHIMA
O®O | 300 | O3PO
1 1 8 - - Beenenue
2 2 10 - - Bbubmmorexu Python u nuneitnas anre6pa
3 3 8 - - ONTUMU3aLMS U MATPHYHBIE PA3IOKEHHS
4 4 8 - - CnyuaiiHOCTB
HUroro: 34 - -




JlabopaTopHbie paboThI

Jlabopamophvie pabomul yueGHbLM NIAHOM He NPe0yCMOMpPeHbl

CamocrosiTesibHAasi padoTa CTy/leHTa

Tabmuna 5.2.3

Ne Howmep pasznena O0bem, yac. Tema Bix CPC
n/n JUCHUITIINHBI 0100 300 03d0
1 1 3 - - BBe/ieHue IToaroroska k
MIPAKTUYECKUM 3aHITHIM
2 2 10 ) } bubmuorexu Python u nuneiinas ITonroroska k
anreOpa MIPAKTUYECKUM 3aHITHIIM
3 3 10 ) ) OnTumMuzanus ¥ MaTpUIHbIE IToaroroBka k
pa3noKeHus MIPaKTUYECKUM 3aHITHIIM
4 4 10 ) ) CryuaitHocTs IToaroroska x
MPaKTUUYECKUM 3aHITHIM
5 14 23 [ToaroroBka K KOJUIOKBUyMam ITonroroBka k
i i i KOJUIOKBUyMaMm
6 1-4 - 3aueT
Hroro: 56 - -

5.2.3. IlpenonaBanue IUCHUILTMHBI/MOIYISI BEAETCS C NPUMEHEHHUEM CJEIYIOIUX BHJIOB

O6p8.30BaTeJ'II>HbIX TEXHOJIOTHI:

—  Bm3yanM3anus Yy4eOHOro Marepuasia B O(HUCHOM TIakeTe B JHAJIOTOBOM PEXHME

(JIEKITMOHHBIC 3aHATHSA);

— pabota B MajibIX Ipymmax (MpakTHYECKHE 3a1aHks);
—  UHAMBUIYyalbHbIC 3a1aHus (IPAKTHYECKUE 3aJaHUsA).

6. TemaTuka KypcOBBIX padoT/IIPOEKTOB

Kypcosvie pabomui/npoexmot yuebHviM nIaHOM He PedyCMOmMpeHbl

7. KoHTpoJbHBbIE padoThI

Konmponvuvie pabomul yuebnvim nianom ne npedycmompeHul

8. OueHka pe3yJibTaTOB OCBOCHHSI THCIIUIJIHHBI/MOTYJIsI
8.1. KpI/ITCpI/II/I OLOCHHUBAHUA CTCIICHU IIOJHOTBI M KadyeCTBAa OCBOCHUSA KOMHGTGHHI/Iﬁ B

COOTBETCTBHH C IJIAHUPYEMBIMU pe3yibTaTaMu oOyueHus npuseneHsl B [Ipunoxenun 1.

8.2. PeiTuHroBast cucteMa OIl€HUBAHUS CTEIIEHU ITOJHOTEI ¥ Ka4eCTBA OCBOCHUS KOMIIETEHITNN

oOyyaromuxcs ouHoN (opMbl 00yUeHHUs pecTaBieHa B Tabnuue 8.1.

Tabnuua 8.1
Ne i/mt | Bujibl MEpONIPUSTHIA B paMKax TEKYILLETO KOHTPOJIS KonmuectBo 6anioB
1 Tekymias aTTecTanus
PaboTa Ha IpaKTHYECKUX 3aHATHIX 0-10
KoinokBuym 0-10
HTOTO 3a nepByrO TEKYIIYIO aTTECTAIHIO 0-20
2 TeKyIas aTTecTalus
PaboTa Ha MpaKTHYECKUX 3aHATHIX 0-20
Komokeuym 0-20
HTOI'O 3a BTOPYIO TEKYIIYIO aTTECTALMIO 0-40

3 TCKYILIas aTTeCTaluus




Pabora Ha IPAKTHYECKUX 3aHATHIX 0-20
Komokeuym 0-20
HUTOI'O 3a TpeThblo TEKYLIYIO aTTECTALUIO 0-40

BCEI'O 0-100

9. YueOHO-MeTOAMUYECKOE H HH(POPMALIMOHHOE 00eciedeHne TUCIUIITHHBI/MOTYJIsI

9.1. IlepeueHb peKOMEHyeMO JINTEpATyphl peAcTasiieH B [Ipunoxxenun 2.

9.2. CoBpeMeHHBbIE TpOQPECCHOHATbHBIE 0a3bl JaHHBIX ¥ HH(POPMAIMOHHBIC CIPABOYHBIC
CUCTEMBI:

—  DnexkTpoHHBIN KaTajgor/DnekTponHas oudanorexka TUY http://webirbis.tsogu.ru/

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

—  Hayuno-texuuueckas oubnmoreka @I'bOY BO YI'HTYV http://bibl.rusoil.net

— Hayuno-texnuyeckas OuOmmoreka PI'BOY BO  «YXTHHCKHMIA TrocynapCTBEHHBIN
TexHuueckuit yuusepcurer» http://lib.ugtu.net/books

— basa pamapix KoHCynbTaHT cTyneHTa «DJIEKTpOHHAS OMOIMOTEKAa TEXHUYECKOTO BY3a»
http://www.studentlibrary.ru

—  DrekrponHo-6ubmoreunas cucrema IPRbooks http://www.iprbookshop.ru/

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

— 000 «DneKTpOHHOE U3IATEIBCTBO FOPAMT» www.biblio-online.ru»

— 000 «PYHDBb» http://elibrary.ru/

—  DnekrpoHHo-0uOMoTeuHas cucrema BOOK.ru https://www.book.ru

— HaumonaneHas snexkTpoHHas OnbIMOTEKA

9.3. JIutieH3MOHHOE ¥ CBOOOAHO PACIIPOCTPAHIEMOE IPOTPaMMHOE 00ECTIeueHHE, B T.4.
OTEYECTBEHHOTO IIPOU3BO/ICTBA.

—  Microsoft Windows;

—  Microsoft Office Professional Plus;

—  Python;

— Anaconda Distribution;

— Pacrposslii rpaguueckuii penakrop GIMP

10. MarepuajbHO-TeXHHYECKOe oDecrevyeHne TUCHUIIMHbI/MOTYJIst
[Tomewienust uid NMPOBEAEHUS BCEX BHUJOB PAOOTHI, MPEIYCMOTPEHHBIX YUE€OHBIM IIJIAHOM,
YKOMIUIEKTOBaHbI HEOOXOJUMBIM 000PY/I0BaHHEM U TEXHUUYECKUMH CPECTBAMU O0yUECHHUS.

O0ecneyeHHOCTH MATePHAIbHO-TeXHNYeCKUX ycaoBuii peaausanun OIIOII BO
Tab6muna 10.1

Ne HanmenoBaHue yueOHBIX HawumeHoBaHue nmoMerieHuit 1uis npoeefeHust | Anpec (MECTONONOXKEHHUE) ITOMEICHNH
n/n MIPEIMETOB, KypCOB, BCEX BUJIOB YUEOHOM AEATEIbHOCTH, JUIs TIPOBEJICHUS BCEX BUJOB yueOHOU
JUCIUTIITNH MPEIYyCMOTPEHHOH yueOHBIM TJIAHOM, B TOM JeSITeNIbHOCTH, TIPEIYCMOTPEHHON
(Monyneit), MPaKTUKH, HHBIX YHCIIe TOMEIIEHUS JUIsl CAMOCTOSITEIbHON y4eOHBIM IUIAHOM (B Cllyyae peaau3alnnuu
BUJIOB y4eOHOH paboThI, ¢ yKa3aHHEM TIepPEYHs] OCHOBHOTO 00pa3oBaTesbHOM MPOTPaMMBbI B CETEBOU
JesITeNbHOCTH, o0opynoBaHus, y4eOHO- HAIJIAHBIX TOCOOUI (hopMe OTOTHUTENBHO YKa3bIBAeTCs
MPEIYCMOTPEHHBIX YYeOHBIM HaUMEHOBaHUE OPTaHU3aLUH, C KOTOPOH
IUIAHOM 00pa3oBaTesIbHON 3aKJII0YEH JI0TOBOP)
IIPOTPAMMBI
1 2 3 4
1 |Marematuka u Python st |JIeKI[MOHHBIC 3aHATHS:




aHaJINU3a JaHHBIX VYuebHast ayTuTOpHs AJIsl IPOBECHUS 625039, r. Tromens, yin. MenbHUKaiiTe,
3aHATHH JICKIMOHHOTO THMNA; TPYNIOBEIX U |a. 70 (ayautopusi omnpexpensercs B
WHIUBHUIYaJIbHBIX KOHCYJIBTALHN; TEKYIIETO |COOTBETCTBHH C PACIIHCAHUEM)
KOHTPOJISI ¥ IPOMEKYTOYHOM aTTECTalNH.
OCHaIEHHOCTb:

VYueOHas MeOenb: CTONbI, CTyNbs. MOHOOJIOK
- 1 wt., mpoekTop - 1 WT., IPOEKLIMOHHBIN
9KpaH - | mT., aKycTHYEeCKasi CHCTEMA
(xonoHkw) - 4 wrt., MUKpO(OH - 1 wT.,
JOKyMEHT-Kamepa - | 1IT., TeieBu3op - 2
IIT.

JlabopatopHble 3aHITHSL:

VYueOHast ay TUTOpHS JJIsl IPOBECHUS 625039, r. Tromens, yn. MenbHUKaiiTe,
3aHATHH CeMUHApCKOro Tuma (JlabopaTopHsle (1. 70 (ayauTopus onNpenensercs B
3aHATHA); TPYIIOBBIX U UHIUBUIYAIBHBIX  |COOTBETCTBHMH C PACIIMCAHUEM )
KOHCYJNBTAINH; TEKYIIET0 KOHTPOIS U
MIPOMEKYTOUYHOM aTTecTalu,
OCHaILIEHHOCTh:

VYueOHast MeOeb: CTOJBI, CTYIIbSL.
MoHo0010KH, TpoeKTop - 1 mT.,
aKyCTHYecKasi cucTeMa (KOJIOHKH) - 2 mT.,
MIPOEKIIMOHHBIHN 3KpaH - 1 mT.

11. Meroanyeckue ykazanus no opranuzanuu CPC
11.1. Meroguyeckue yka3aHus 1O MOJATOTOBKE K MPAKTUUECKUM 3aHATUSIM.

[IpakTuyeckue 3aHATHUSA CIIOCOOCTBYIOT YINIyOJNEHHOMY H3YYEHHUIO IUCHMIUIMHBI U CIIy’KaT
OCHOBHOI (hOpMOI MO/ABEIEHUS HMTOIOB CAMOCTOSATEIbHOW paboThl cTyaeHToB. OCHOBHas Iielib
IIPAKTUYECKUX 3aHATUH 3aKIII0YAETCS HE TOJIBKO YIIIyOUTh U 3aKPENUTh TEOPETUUYECKUE 3HAHMS, HO U
c(OpMHPOBATH MPAKTUIECKHE KOMIIETCHIINH, HEOOXOAMMbIE OYAYIIUM CIIEIAATHUCTAM.

Ha npakTudeckux 3aHATHSIX NMPUBETCTBYETCS aKTUBHOE ydacTHE B OOCYKIECHHU KOHKPETHBIX
CUTYalul, CHOCOOHOCTh Ha OCHOBE MOJIyYEHHBIX 3HAHUN HaX0IuTh Hanbosee 3(h(PeKTUBHBIE pEelICHUs
MIOCTaBJIEHHBIX MpOOJIEM, YMETh HAXOAWUTh IIOJIE3HBIM JOMOJHUTEIbHBIN MaTepuan MO TeMaTUKe
3aHATUNA. O0yJaromuMes PeKOMEHIyeTCsl CIeAYIOIasi cCXeMa MOJrOTOBKU K 3aHSTHIO:

1. IlpopaboTaTh KOHCIEKT JICKIIHIA,

2. VI3yunTh peKOMEH/IOBAaHHYIO JINTEPATYPY;

3. Ilpu 3aTpynHeHUsIX CHOPMYINPOBATH BOIIPOCH! K MPENO1aBATEIIO

4. Tlocne BBINOIHEHUS MPAKTUYECKOW pabOThl OPOPMUT OTUET U TOATOTOBUTHCS K 3aIUTE.

11.2. MeToauueckue yKkazaHus 110 OpraHU3aluy cCaMOCTOSTEIbHOW PabOTHI.

CamocrosTenbHass paboTa sBISETCS OJHOW W3 BaXHEHIMX (opM H3Yy4YeHHs JH000i
aucuUIUIMHBL. OHa TO3BOJISIET CUCTEMATU3UPOBaTh M YINIyOUTh TEOPETUYECKHE 3HAHUS, 3aKPENHTh
YMEHHMS 1 HaBBIKH, CIIOCOOCTBYET Pa3BUTHIO YMEHUH MOJIb30BaThCS HAYYHOU M y4eOHO-METOANYECKOM
muteparypoil. [lo3HaBarenbHas NEATENBHOCTh B IPOLECCE CAMOCTOATENBbHON paboThl TpedyeT oT
MarvcTpaHTa BHICOKOTO YPOBHS aKTUBHOCTH M CaMOOPTaHU30BAHHOCTH.

B yueGHOM mporecce BBIIENAIOT JIBa BUIA CaMOCTOATENbHON pabOTHI: ayauTOpHas H
BHEay/IUTOpHAas.

AynuTopHas caMmocTosiTeNbHas padoTa Mo JUCHUIUIMHE BBIIOJIHIETCS Ha YYEOHBIX 3aHATHIX
10J1 HEMOCPEACTBEHHBIM PYKOBOJICTBOM IPEMNOJIaBaTENsI U 110 €r0 3a/1aHHUI0.

BueaynuTtopHass caMmocTosiTenbHas paboTa CTYACHTOB IMpPEACTaBIseT co0OM Joruyeckoe
MPOJOJKEHHE ayIAUTOPHBIX 3aHATUN. 3aTpaThl BpEMEHUM Ha BBIIOJIHEHHWE JSTOM  paboThbI
periaMeHTHpYIOTCs pabo4YrM y4eOHBIM IUTaHOM. PexxuM paboThl BBIOMpaeT caM OO0ydaroluiics B
3aBHCHUMOCTH OT CBOMX CIIOCOOHOCTEM U KOHKPETHBIX YCIOBUH.

CamocrosTenbHas paboTa MOXKET OCYIIECTBIATHCS HMHIMBUAYAJbHO WIM TpYIIaMH
MarucTpaHTOB B 3aBUCHMOCTH OT L€, 00beMa, KOHKPETHOW TEeMAaTUKH CaMOCTOSITENIbHON padoThI,
YPOBHSI CJI0KHOCTH, YPOBHS YMEHUI 00y4aronuxcs.

CamocrosiTenpbHas paboTa BKIOYaeT B ceOs pabdOTy C KOHCIIEKTOM JIEKIMH, HW3ydeHUe |
KOHCIIEKTHPOBAaHHE PEKOMEHIYEMOH JHTEepaTyphl, MOArOTOBKA MYJIbTUMEINA-COOOIIECHUI/ T0KIaI0B,
MOJrOTOBKAa pedepara, TECTUPOBaHME, PpEIICHUE 3aJady W YHOpaXHEHWH Mo oOpaslly, pelieHue
BapUaTUBHBIX 3aJ1ay, BBINOJIHEHUE YepTex e, cxem, pacueToB (rpaduyeckux paboT), peluieHue



CUTYallMOHHBIX (MPOECCHOHATBHBIX) 3a/la4, MMOATOTOBKA K JIEJOBBIM WIpaM, NPOCKTHPOBAHUE W
MOZICIIMPOBAHUC PA3HBIX BUJIOB U KOMITIOHEHTOB HpO(i)GCCI/IOHaJIBHOI‘& ACATCIIbHOCTH, HAYYHO-
HCCIIE0OBATENbCKYIO paboTy | JIp.

KoHTponb pe3yiabTaToB BHEAYAUTOPHOW CAMOCTOSATEIHHONW pabOThl MaruCTPaHTOB MOXKET
OCYIIECTBIISITBCSL B TpENeax BpPEMEHH, OTBEICHHOTO Ha 00s3aTelibHbIe y4eOHBIC 3aHSATHS 110
AUCHUIUIMHE W BHCAYAUTOPHYIO CAMOCTOATCIIbHYIO pa60Ty MarucCTpaHTOB MO AUCHUIINIMHC, MOIKCT
MPOXO/IUTH B MMCbMEHHOM, YCTHOW WIJIM CMEIIaHHOH Gopme.
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IInanupyembie pe3yabTaThl 00y4eHHs 1Jis1 GOPMHUPOBAHMA KOMIIETEHIMU U KPUTEPHH X OLleHUBAHUS

Juciurmirna: Marematuka u Python auist ananu3za TaHHBIX
HampasiieHne noaroToBKU:

OMOTEXHOIOTUHA

Hanpasnennocts/mpoduib: Mamisl ¥ anmnapaTsl XMMHYECKUX POU3BOJICTB

18.03.02 DHepro- m pecypcocOeperarwimme Mporecchl B XHUMHYECKOW TEXHOJIOTHH, HEPTECXHUMHUH U

KOZ[ KOMIICTCHIINH

KO}:{ 1 HAMMCHOBAHUC

KOI[ 1 HAMMCHOBAHUC

Kpurepun onileHHBaHus pe3yIbTaTOB 00yUeHHUs

HHAMKaTOpa pe3ynbrara 00yueHus 1-2 3 4 5
JOCTHIKEHHS 10 IUCUUIUTHHE
kommeTeHwn (MJ1K)
VYK-1.1. 3Hatb: 31 akryanbHble | He 3HaeT akryanbHble | 3HAET Ha HU3KOM 3HaeT Ha CpeHEM 3Haer B
OcymiecTBiseT BEIOOP | MCTOYHUKH WCTOYHHUKH YPOBHE aKTyaJIbHbIC YPOBHE aKTyaJIbHbIC COBEPIICHCTBE
aKTyaJbHBIX nHpopManuu o nHpopManuu o HCTOYHHKH HCTOYHHKH aKTyaJIbHbIC
POCCHICKUX H COBPEMCHHBIX COBPEMCHHBIX nHpopManuu o nHpopManuu o HCTOYHHKH
3apyOeIKHBIX oubmuoTekax Python oubmuoTekax Python COBPEMEHHBIX COBPEMEHHBIX nHpOpPMALIUHU O
HCTOYHHKOB, a TaK K€ | JUIA aHAJIW3a JAaHHBIX | JJII aHAJINM3a JaHHBIX 6ubnunotekax Python 6ubnunotekax Python COBPEMEHHBIX

MTOUCK, COOp U

JJIA aHaJIn3a JaHHBIX

JJIA aHaJIn3a JaHHBIX

6ubnnorekax Python

00paboTKy JUTS aHAJTU3a TAHHBIX
uHpOpMaIH, Vumern: V1 He ymeer YMeeT Ha HU3KOM Ywmeet Ha cpegHeM YmMmeeT B
YK-1 HE00XO0IMMOH JIst OCYULIECTBJISATh IIOUCK, | OCYILECTBIATH IIOUCK, | YPOBHE OCYLIECTBIISITh | YPOBHE OCYILECTBIATh COBEPLIEHCTBE
pereHus cOOp ¥ OATOTOBKY cOOp ¥ TOATOTOBKY HIOUCK, cOOp 1 HIOHUCK, cOOp 1 OCYILECTBIISATH MOUCK,
TOCTABJICHHOM 3a/la4il | NaHHBIX IS aHAJIU3a JAHHBIX 715 aHan3a MOJITOTOBKY JTaHHBIX MOJTOTOBKY JaHHBIX JJIs1 | cOOp U MOATOTOBKY
JIUISL aHAJTU3a aHajau3a JAHHBIX JIJIS aHAJIU3a
Bnanets: B1 He Binageer HaBeikamu | Bitageet Ha HU3KOM Bunaneer Ha cpenHem Bnaneer B
HaBBIKAMU ITOATOTOBKH U YpOBHE HaBBIKAMU YpOBHE HaBBIKAMHU COBEpILCHCTBE
ITOATOTOBKH U 00pabOTKA JaHHBIX MMOArOTOBKH M MMOArOTOBKH M HaBBIKAMHU
00pabOTKA JaHHBIX cpeacrBamu Python 00pabOTKN TaHHBIX 00pabOTKN TaHHBIX MOATOTOBKU 1
cpeacrBamu Python cpeactBamu Python cpeactBamu Python 00pabOTKN TaHHBIX
cpeactBamu Python
VYK-2.1. IIpoBogut 3HaTh: 32 HTAIBI He 3naer sramnst 3HaeT HA HU3KOM 3HaeT Ha CpeJlHEM 3HaeT B
aHaJIU3 MIOCTABJICHHON | MHTE/UICKTYaJbHOIO HHTEJUIEKTYaIbHOTO YPOBHE DTaITbI YPOBHE 3TaIIbI COBEPILICHCTBE ITAIIBI
VK-2 ey 1 GopMyIupyeT | aHanM3a JaHHBIX, aHanM3a JaHHBIX, HHTEJUIEKTYaJIbHOTO HHTEJUIEKTYaJIbHOTO HHTEJUICKTYaIbHOTO

COBOKYITHOCTB
B3aMMOCBSI3aHHBIX
3a7a4, KOTOPBIE

THITIOBBIC 3a/Ja4Hn
aHaJIn3a JaHHBIX

THITIOBBIC 3aJJa4Hn
aHaJIn3a JaHHBIX

aHaju3a JaHHBIX,
THUITOBBIC 3aJa4H
aHaju3a JaHHBIX

aHaju3a JIaHHBIX,
THUITOBBIC 3aJa4N
aHajau3a JaHHBIX

aHaju3a JTaHHBIX,
THUIIOBBIC 3aJa4K
aHaju3a JaHHBIX




KO[[ KOMIICTCHIIMH

Kon v HanMeHoBaHHE
UHAUKATOpa
JTOCTHKEHMSI

kommeTermn (1K)

HEOOXOIUMO PEIINTh

JUTSL €€ TOCTHIKEHMS

KOII 1 HAMMCHOBAHUC

Kpurepun onileHHBaHus pe3yIbTaTOB 00yYeHHUs

pe3ynbrara 00ydeHus 1-2 3 4 5

T10 AUCTIUIUTIHE
Ymers: Y2 He ymeer YMeer Ha HU3KOM VYMeeT Ha cpenHeM YwMmeer B
(hopMynHpoOBaTH (hopMynHpOBaTH YpOBHE ypoBHE (OPMYITHPOBATE | COBEPLICHCTBE
3aJa4yy aHaIn3a 3aJa4yd aHaINn3a (hopMynrpoBaTh 3aJa4y aHaIN3a JaHHBIX | (OPMYIHPOBAThH

JTAHHBIX B paMKax
IIOCTaBJICHHON LIEIH

JTAHHBIX B paMKax
IOCTABJICHHON LIEIH

3ala4v aHaJiu3a
JaHHBIX B paMKax
TOCTaBJICHHON Oeiaun

B paMKax IOCTaBJICHHON
Lenn

3aJla4yv aHaJiu3a
JAaHHBIX B paMKax
MMOCTaBJICHHON 0eiau

Bnaners: B2
HaBBIKAMU aHAJIH3a
JTAHHBIX CPEICTBAMHU
Python

He Brnaneet HaBbIKaMu
aHaIM3a JaHHBIX
cpencteamu Python

Biazeer Ha HU3KOM
YPOBHE HaBBIKAMH
aHaJIn3a JaHHbIX
cpenctBamu Python

Bnaneer Ha cpeHeM
YPOBHE HaBBIKAMH
aHaJIn3a JaHHbIX
cpenctBamu Python

Bnaneer B
COBEpIIECHCTBE
HaBBIKAMHU aHaJIWU3a
JTaHHBIX CPEJCTBAMU

Python
VYK-2.2. Beibupaer 3Hats: 33 He 3naer 3HaeT Ha HU3KOM 3HaeT Ha CpeHEM 3Haer B
ONTHUMANBHBIN CIOCOO | COBPEMEHHBIE COBPEMEHHBIE YPOBHE COBPEMEHHBIC | YPOBHE COBPEMEHHBIE COBEPIIICHCTBE
pelIeHus 3a1ad, OUOIMOTEKH K OUOIMOTEKH K OHOJIIMOTEKH ¥ METOJbI | OMOIHMOTEKH U METOIBI COBpPEMCHHBIC

UCXOJS U3
HMEIOIINXCS PECYPCOB
1 OTpaHUYEHU

MeToasl Python ms
aHAJIN3a JaHHBIX

MeToas! Python mis
aHAJIN3a JaHHBIX

Python mis anamusa
JAHHBIX

Python mis ananusa
JAHHBIX

OMOINOTEKHU U
metoasl Python s
aHaJau3a JaHHBIX

Ywmetsb: Y3 BEIOUpaTh
ONTHMAaJIbHbIC
6ubnuoTeKku u
METOJIBI, UCXOMS U3
HUMEIOIIUXCS PECYPCOB
Y OTpaHUYEHUN

He ymeer
OCYIIIECTBIISATD ITOHCK,
cOOp ¥ TOATOTOBKY
JIAHHBIX JIJIs aHAJIH32a

YMeeT Ha HU3KOM
YPOBHE OCYILECTBIIATH
MIOUCK, cOOp U
MOJITOTOBKY JaHHBIX
JIUISL aHAJIK3a

VMeer Ha cpeHeM
YPOBHE OCYIIIECTBIISATH
MIOHUCK, cOOp U
MOATOTOBKY JAaHHBIX JJIS
aHaITN3a

Vmeer B
COBEpILICHCTBE
OCYIIECTBIISATh IMOKCK,
c60p U MOATOTOBKY
JAHHBIX [IJIS aHATU3a

Bnanets: B3 He Bnaneer naBelikamu | Biageer Ha HU3KOM Bunageer Ha cpenHeM Bunageer B
HaBBIKAMU HCIIOJIb30BaHUS YpOBHE HaBBIKAMU YpPOBHE HaBBIKAMU COBEPILICHCTBE
WCTIIOJTb30BaHUS Pa3IUIHBIX UCIIOJIb30BaAHHSI UCIIOJIb30BAHHSI HaBBIKAMU
pa3IMIHBIX OMONMHOTEK ¥ METOJIOB | Pa3IHMYHBIX Pa3IHYHBIX OMONMOTEK U | MCIIOB30BAHHS
6ubmorek 1 MmeronoB | Python 6ubimoTex U MeToIOB | MeTonoB Python Pa3THYHBIX
Python Python OHMOIMOTEK U METOJIOB
Python
3Harb: 34 He 3naer 3HaeT Ha HU3KOM 3HaeT Ha CpeJHEM 3Haer B
IKC-3.2. MaTeMaTHYCCKUE MaTeMaTHYCCKUE YpOBHE YpOBHE MaTEeMaTHYECKUE | COBEPIICHCTBE
METOBI 1 METOBI 1 MaTeMaTHYECKUE METOJIbI ¥ OMOITHOTEKH MaTeMaTHYCCKUE
PaszpabatsiBaer
KOMITHIOTEPHBIC 6ubmmorexku Python, 6ubmmorexku Python, MeToIbl 1 oubnrotekn | Python, ncmonb3yemsie METO/Ibl U
IKC-3 MOTENH WCIIOJIb3YEMBIE TIPU WCIIOJIb3YEMBIE TIPU Python, pH pazpadboTke oubanorexu Python,
P AN— pa3paboTke pa3paboTke HCTIONIb3YEMbIE TP KOMITBIOTEPHBIX WCTIONBb3yEeMbIE TIPH
HPOIECCOB 1 KOMIILIOTEPHBIX KOMIIBIOTEPHBIX pa3paboTke Mojenel anamu3a pa3paboTke
Mojienielt aHanu3a Mojienielt aHanu3a KOMIIBFOTEPHBIX JAHHBIX KOMITBFOTEPHBIX
000pyI0BaHUs

JaHHBIX

JaHHBIX

MOJIeJIeH aHaJIu3a
JIAHHBIX

MOJIeJIeH aHaIu3a
JIAHHBIX




KO[[ KOMIICTCHIIMH

Kox u HanmeHoBaHME
UHAUKATOpa
JOCTHKEHHS

kommeTermn (1K)

KOII 1 HAMMCHOBAHUC

Kpurepun onileHHBaHus pe3yIbTaTOB 00yYeHHUs

pe3ynbrara 00ydeHus 1-2 3 4 5

T10 AUCTIUIUTIHE
Ywmers: V4 He ymeer npumessiTe | YMeeT Ha HU3KOM VYMeeT Ha cpenHeM YwMmeer B
MPUMEHSTH MaTeMaTHIECKHe YPOBHE MPUMEHSTH YPOBHE MIPUMEHSTH COBEPIIICHCTBE
MaTeMaTHIECKHe METOJIBI U MaTeMaTHIECKHe MaTeMaTHIECKHe TIPUMEHSATD
METOBI 1 6ubmmotexku Python METOIBI ¥ OMOJINOTEKN | METOIBI K OMOINOTEKH MaTeMaTHYECKHE
6ubmmotexku Python U pa3paboTKu Python ms Python mis paspaGoTku | MeTOMBI U
JUIsl pa3paboTKu KOMITBIOTEPHBIX pa3paboTku KOMIIBIOTEPHBIX 6ubmmorexu Python
KOMITBIOTEPHBIX MoJiesiell aHau3a KOMITBIOTEPHBIX MoJierniell aHanm3a JUIs pa3paboTKu
MoJiesiell aHam3a JIAaHHBIX MoJieriell aHanm3a JTAHHBIX KOMITBIOTEPHBIX

JaHHBIX

JaHHBIX

MoJeel aHalIn3a
JAaHHBIX

Brnanets: B4
HaBLIKAMU
peanu3aiuu Mojaeneit
aHaIM3a JaHHBIX
cpeactBamu Python

He BimageeT HaBeIKaMu
peanu3anuu Mojeneit
aHaJau3a JaHHBIX
cpeactBamu Python

Bnaneer Ha HU3KOM
YPOBHE HABBIKAMHU
peanu3aiuu Mojeei
aHaJau3a JaHHBIX
cpeactBamu Python

Bunageer Ha cpenHeM
YPOBHE HaBBIKAMH
peanusanuy Moesei
aHAJIN3a JAaHHBIX
cpeactBamu Python

Bnangeer B
COBEPIIIEHCTBE
HAaBBIKAMH
peanusanuu Moesei
aHAJIN3a JaHHBIX
cpeactBamu Python




KAPTA

IIpunoxenune 2

o0ecre4eHHOCTH JUCHUTIIMHBI (MOXYJIs) y4eOHOI M y4eOHO-MeTOANYeCKOH JINTepaTypoi

JucuuruimHa: Maremaruka u Python muis ananusa 1aHHBIX

Hanpasnenue nonroroBku: 18.03.02 DHepro- u pecypcocOeperaronume mporeccsl B
XUMHYECKON TEXHOJIOTHU, HEPTEXUMUU U OHOTEXHOJIOTHU
Hanpasnennocts/mpoduiib: MaimvHbl ¥ anmapaTbl XUMHYECKUX MPOU3BOJICTB

Ne
n/n

HasBanue yue6HOTO, yueOHO-
METOANYECKOTO H3/IaHHs,
aBTOP, U3JATEIBCTBO, BH]] U3AaHHUs, TOT
H3/IaHUS

KoanuectBo
9K3EMILISIPOB
B BUK

Kontunrenr
o0yyJaronuxcs,
HCTIOJIB3YIOIIIX

YKa3aHHYIO

JATEPATYPY

ObecrieueHHOCT
b 00yJarOIUXCs
JIUTEPaTypoi,
%

Hammane
3JIEKTPOHHOTO
BapHaHTa B
OBC (+/-)

bospuinaos, M. I'. BeluuciaurenbHbie
METOJBl anredpsl M aHaiu3a: ydeOHoe
mocobue / M. I'. BosipmaOB. - CapaToB:
Bysosckoe obpazoBanue, 2020. - 225 c.
http://www.iprbookshop.ru/93065.html

Op*

30

100%

Tponun, M. I1. OcHOBBI IPUKIIaTHON
anreOpsl: yueoHoe mocoodue / M. I1.
TporuH. - 2-e u3n., crep. - CaHKT-
ITerepOypr: Jlans, 2020. - 288 c.
https://e.lanbook.com/book/139282

OP*

30

100

Kpamep, TIapanpng Maremarudeckue
Metonsl cratuctuku / ["apansa Kpamep;
nep.: A. C. Monun, A. A. Iletpos; pexn.
A. H. KoamoropoBa. - Mocksa,
Wxesck: PerynsapHas u XaoTHuecKas
OUHAMUKa, WHCTUTYT KOMIBIOTEPHBIX
uccaenopanuii, 2019. - 648 c.
http://www.iprbookshop.ru/92046.html

Op*

30

100%

Makkunny, Yac Python u ananuz
JaHHbIX / Yac Makkuniu. - Python u
aHanu3 AaHHbIX, 2024-10-28. - Caparos:
IMpododpazosanne, 2019. - 482 c.
http://www.iprbookshop.ru/88752.html

op*

30

100

MeTonpl  ONTHUMH3ALWU: TEOpHI U
ATOPUTMBL:  y4eOHOe Tmocobme s
BysoB / A. A. Uepmix, C. A.
borpmanosuu, XK. A. Yepnsx, 0. M.
MerTenbCkuid. - 2-¢ U31., UCTIp. U JOI. -
Mocksa: FOpaiit, 2020. - 357 c.
https://urait.ru/bcode/453567

OP*

30

100

lenynpko B.M. SA3bIk
MIPOTPaMMHPOBAHUS BBICOKOTO YPOBHS
Python. ®yHKINHN, CTPYKTYpHl AaHHBIX,
JOTIOJTHUTETbHEIE MOTYJTH
[OnexTponHBIi  pecypc]:  ydeOHOe
nocobue/ lenyapko B.M. - DnekTpoH.
TEKCTOBbIE JaHHbIE. - PocTroB-Ha-/lonHy,
Taranpor:  MsparensctBo  FOxHOTO
¢denepanbHoro  yHuBepcutera, 2017.-
107 C.- Pexum Jloctyna:
http://www.iprbookshop.ru

OP*

30

100
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