Kommnounenr OITOII 09.04.01 UndopMaTHKA ¥ BLIYHCJIUTEILHAS TEXHUKA
HanpaBJeHHOCTH (Mpo¢uib) KoMnblTEepHbI AHAJN3 U MHTEPIPETAIMS JIAHHbIX.

Data Science

nanmenoBanue OIIOII

b1.0.14

P AUCHUNIHHBI

®OHJ OHEHOYHBIX CPEJACTB

JAucuunianHb
(Moyst) 3amauu 00padOTKN, AaHAJIN3a M HHTEPNPETAIUN JAHHBIX
PazpaboTunk: YTBepKIAeHO Ha 3aceTaHnH Kadeapbl

3osaotoB O.B.
@O

JOIICHT
JIOJDKHOCTD

Kaga ¢u3.-MaT. HayK
yquaﬂ CTCIICHb,
3BaHUEC

MNudopMaMoHHBIX TEXHOJIOTHI

HaNMEHOBaHHE Kaenps

npoTtokoi Ne 6 ot 01.02.2024

3aBenyroumii kadenapoit UT

: // JIsm O. .

TOAITUCH [)5(0)




1. Kputepuu u cpeacrea OLeHUBAHMSA KOMIIETEHIMI U MHANKATOPOB MX NOCTHKEeHNsl, GopMHpPYyeMbIX JMCHHMILIMHON (Moay1eM)

Kon u HaumeHoBaHue Pe3yabTaThl 00y4eHuUs1 0 AMCUUILJIMHE (MOIY.T10 OueHoyHble OueHo4HbIe
Ko u HHIMKATOPa(0B) cpeacTBa cpeacTBa
HaWMeHOBaHMe .
KOMITeTeHIHH JOCTHKEHUSI TEKYIIEero MPOMEKYTOYHOM
KOMIIeTeHINH 3namo Ymemo Braoemw KOHTPOJISA aTrecTauum
OIIK-2 I/[I[-l onk-2 [ToruMaer MNPUHIANBI U METOABI OCYIIECTRILATE METOAaMH pa3pabdOTKh
a3paboTKu . aNTOPUTMOB u
Criocoben R EJ'IFE HUTMOB u obocuoBanbiii 1§ orp AMMHBIX
pa3pabaTeIBaTh METOIBI Pa3paboTKH P BLIOOpP COBPEMEHHBIX porp
RN AITOPUTMOB H IIPOTPaMMHBIX | TPOTPAMMHBIX HH(OPMAIIHOHHO- CPEJICTB, B TOM YHCIIC C
p CpENCTB CPEJICTB, COBPEMEHHBIC HCTIOJIb30BaHUCM
KOMMYHHUKAI[HOHHBIX
aIropuTMEI U WI-2 uH(popManoOHHO- COBPEMEHHBIX
J-2onk-2 Vcnons3yer U WHTEJUICKTYaIbHBIX
MPOTrPaMMHBIC KOMMYHHKAIIHOHHbBIC U o HH(POPMALHOHHO-
COBPEMEHHBIC HWHTEIUIEKTy aJIbHBIe TEXHONOTHH, KOMMYHHUKAIIHOHHBIX U
CPCACTBA, B TOM WHTEIJUICKTY aJIbHBIC Y pa3pabaTbIBaTh y !
—— TEXHOJIOTHH, WHTEJUIEKTYaJTbHBIX
TCXHOJION M [IPH paspadoTke WHCTPYMEHTAIEHBIE OPHIHHATBHBIC TEXHOJIOTHH UE|
HCTIOTh30BaHUEM QITOPUTMOB U IIPOTPAMMHBIX Py pOTrpaMMHbBIC ’ s
CpeIpl, TPOTrpPaMMHO- peteHus
COBPEMCHHBIX CpeAcTB cpeacraa hiues
W-3 Pemmaet TEXHUYCCKHE - PO eCCHOHATHHBIX - KOMILIEKT
HHTeHHeKTyaiILHH ome maThopm! S oeccroHanbHbIX sajgad B obmactu 3aJaHAN s
X TEXHOJIOTHi, /U1 | MPOpECCHOHANBHBIE 3481 | perrerus p 06pabOTKH, aHamH3a W | o A ’
6 3amad B o0yacTh BBIIIOJIHEHHS 3auer B cemecTpe 2;
pemeHus IIyTeM Pa3paboTKH npo¢eCcCHOHATBHBIX HHTEPIpPETAIUN
6 00paboTKH, aHaIM3a ] 1a00paTOPHBIX
NPO(ECCHOHANBHEI | OPUTHHANLHBIX AITOPUTMOB | 33/ad B obmacTd | MHTEPIpETALIH J@HHBIX; pator; 5K3aMeH
b
X 3a1a4 Y TIPOTPAMMHBIX CPEICTB 00paboTkH, aHanu3a U JAHHBIX: - THHOBBIE (9K3aMEHALMOHHBIE
b
I/IHTepHpeTaL{I/II/I HpI/IeMaMI/I MOMCKa, 3a7aHHA 0 6I/IJ'leT]>I)
AHHBIX B CEMECTPE 3;
M -10nk-4 Onenupaer A ’ (hopMyIHpOBaTH CpaBHCHUA M OUCHKM | papyagram s ’
HOBBIE HAYYHBIE PHHIIUITBI oGuHe e — NPHUHLIMIIBL, METOA0B BBITIOTHEHUS pesyBTaTEI
U UX IPUMEHUMOCTD IS OCYIIECTBIIATH MCCICN0BaHNS, UX | pacuerHo- TeKyIIEro KOHTPOJA
OHK 4 OCYIIECTBIICHUA HpOBeﬂeHI/Iﬂ u o
- PEIICHUS TPAKTHYCCKIX IOWCK,  CpaBHEHHUE, rpaduveckoit
MOWCKA, CPABHCHUS U OLICHUBAHUS Ha
CrocoGen 3amad . | omeHky METOJIOB paboTHI
OIICHKH HCCIICIOBaHHH, . peaMer
HPUMEHATH HA M -20nk-4 Ocymectsisier UCCIENI0BAHUI,
METOBI X | oLeHuBaTh ux | TPUMEHUMOCTH JUTSt
MPAKTUKE HOBEIC MTOKCK, CPAaBHCHHE, OI[CHKY o L
. POBEICHHA u penieHus
Hay4HbIC METOJI0B UCCJIEA0BaHUI HDOBEDKH IPUMEHUMOCTb  JJIA
poBEp pelueHus MpaKTUUYECKUX  3ajay
HPUHIHAIIBL 1 M -3 onx.4 lpuvensier OPUMEHHMOCTH  JUISl pOdeCCHOHANBHOI
METOJTBI MPAKTHYECKUX 3a1ad
HOBBIC MCTOABI ITPOBCACHU peLICHU 3aJga4 B 6 e TeIbHOCTH B
nccienoBannmn UCCIIEOBAHMH UL PEMIEHUs | o6macTd  06paboTKH, B obJacTn obnacTd  06PaGOTKH
MpAKTHYECKIX 32714 AHAT3A " 00paboTKH, aHaM3a p >
HpO(l)eCCHOHaHI)HOP'I HUHTEpIPETAIIUN 1 HHTepHpeTalii B !
prpeTan JIAHHBIX; UHTEpIpeTaluu
JICSITeTIbHOCTH JTAaHHBIX; JTAaHHBIX;
OIIK-6 N -10nk-¢ [Tonumaet BBITIOJIHSATh  aHAJIN3
ob1ue TIPUHINTIBI
Criocoben TIPUHIMTEBI paboTHI MOJIXOJ0B K




MpOorpaMMHO-anmnapaTHbIX

KOMITJIEKCOB 00pabOTKH
nHbOpMaHU 1
ABTOMaTU3HPOBAHHOTO
5 MPOCKTHPOBAHHS
a3pabaTbIBaTh
pasp MNI-20nk-¢ Ananusupyer
KOMITOHCHTEI CYILECTBYIOLIHE MTOIXOMABI K
HpOrpaMMHO- Y Y
pa3paboTke KOMIIOHEHT
anmapaTHbIX
POrpaMMHO-aIIapaTHBIX
KOMILJIEKCOB
KOMILIEKCOB 00paboTKH
00paboTkH
nHpOpMaNnH U
nHdopmManuu u
ABTOMAaTH3HPOBAHHOTO
aBTOMaTU3UPOBaH
NPOEKTUPOBAHUS
HOT'O WI-3
MPOEKTUPOBAHHUS A-3onk.s Uenonwsyer
HWHCTPYMCHTAbHbIC
CpeicTBa pa3paboTKu
KOMITOHEHT IPOrpaMMHO-
annapaTHBIX KOMILJIEKCOB
M -10nk-7 [onumaer
OIK-7 cnenuuKy 3apyOeKHBIX
- KOMILIEKCOB 00paboTKH
Crniocoben MHbOpMALIH H
aZanruposarhb aBTOMATH3UPOBAHHOTO
3apybexKHbIC POEKTHPOBAHMSI
KOMILIEKCBI
MU -20nk-7 Ananusupyer
00paboTku
1 poBBIC TOTPEOHOCTH
nHdopManuy u
OTEYECTBEHHBIX
aBTOMaTU3UpPOBaH .
TpeIPHATHI
HOT'O 3
MPOEKTUPOBAHHUS K W J1-3onk.7 Ananrmupyer
HyKZIaM KOMILITEKCHI 00padoTKH
OTEYECTBEHHBIX uHpopmauu 1
NpenpHATHii ABTOMATU3HPOBAHHOTO

NIPOCKTUPOBAHUS K HYKIAM
KOHKPETHOI'O IIPEIIPUSITHS

paboTBI  IIPOTPaMMHO-
anmapaTHbIX
KOMIUICKCOB
00paboTkn
wH(pOpMAIHU u
ABTOMATH3MPOBAHHOTO
MPOEKTUPOBAHMS,
aHajIM3a IOJXOJO0B K
paspaboTke ux
KOMIIOHEHT,
HHCTPYMCHTAIBHbIC
cpencrtBa pa3pabOTKH,
MpUMEHSEMbIC npu
pemieHnu  3amad = B
obmactu  00paboTKH,
aHanM3a "
UHTEPIPETALIH
JJaHHBIX;
(yHKUNOHATBHBIE
TpeboBaHus K
MPUKIIATHOMY
POrpaMMHOMY
00ecreueHnIo ULt
pELICHUs] aKTyalbHbBIX
3a/1a4 00paboTKH,
aHAIN3a u
HHTEPIPETALUH
JAaHHBIX [PEIIPHATHI
oTpaciuy,
HallMOHAJIbHbIC
cTaHaapTel 00pabOTKH
uHpopmanuu U
aBTOMaTU3HPOBAHHOTO
MIPOCKTHPOBAHHSI.

paspaboTke
KOMIIOHEHT
MIPOrPaMMHO-
anmapaTHbIX
KOMIUICKCOB
00paboTKH
nHpOpMaU u
ABTOMATU3UPOBAHHOT
0 TIPOEKTHPOBaHUS C
y4ETOM  IIPUHLIUIIOB
ux paboThI,
HCIIOJIb30BATh
HHCTPYMCHTAIBHbIC
CpencTBa pa3paboTKu
MPYU pELICHUH 33/1a4

B o0actu
ob6paboTku, aHamM3a
u MHTEPIIPETALUH
JIAHHBIX;

MIPUBOJUTH C YIETOM
crenudukn
3apyOCIKHBIC
KOMILIEKCHI
ob6paboTku
uHpopmanmn,
aHaIM3a u
HMHTEPIIPETALnT
JIAHHBIX B
COOTBETCTBHE C
HaIMOHAIBEHBIMH
TpeOOBaHUSIMH U
MOTPEOHOCTSIMU
OTEYECTBEHHBIX
NIpEANIPUATHUH,
HWHTErPUPOBATH C
OTpPAaCIIEBBIMH
HH(POPMAIIMOHHBIMH
CHCTEMaMH.

HaBBIKOM TIPUMCHCHUSA

MPUEMOB aHam3a
MOJIX0JI0B K
pa3paboTKe KOMIIOHEHT
MPOrpaMMHO-
anmapaTHbIX
KOMIIJICKCOB
00paboTKH
nHpopmanuu u
aBTOMaTU3UPOBAHHOTO
MPOEKTUPOBAHUSI c
YYETOM TPHHIUIIOB UX
paboThl,
UCIIONB30BaHUS
HHCTPYMEHTAIIBHBIX
CPEeICTB  pa3paboTKu
OpH pEUICHUH 3amad B
obmactm  00paboOTKH,
aHajM3a "
HHTEPIPETALUH
JIAHHBIX;

METOJIAMH aHAJIHM3a U
HAaCTPOUKHU
uHTepdeiica,
paspaboTku
MOJIb30BATEILCKUX
1a0JIOHOB,
MOJIKITFOYCHHSI
OHOTHOTEK,
JI00ABJICHUS HOBBIX
(yHKIMA TpU
pelieHuu 3aaad B
obnacTu 00paboTKH,
aHanm3a u
WHTEPIPETALUH
JIAHHBIX.







2. OueHka ypoBHsl C()OPMHUPOBAHHOCTH KOMIIETEHIUIT (MHAMKATOPOB UX JOCTHKEHHS)

Iloxazarenn Illkajia ¥ KPUTEPHH' OLEHKH YPOBHS C(hOPMHPOBAHHOCTH KOMIETEHU I (MHIMKATOPOB UX JOCTHKEHMS)
OUCHHBANHII Hwuxe moporosoro Iloporossrii IIpoaBuHyTHI Boicoxknii
KOMIIeTeHI Ui
(«HeyOosnemsopumenbHo») («yoogremeopumenbHo») («xopowioy) («omauunoy)
(MHIUKATOPOB
HUX JOCTHKEHNS)
IosHoTa YpoBeHb 3HAHUM HUKE MuHUMaIBHO AOMYCTUMBIN YPOBEHb YpoBeHs 3HaHUIT B 00BEME, YpoBeHb 3HaHUIT B 00BEME,
3HAHUM MHUHHIMAJIbHBIX TPeOOBaHMUI. 3HAHUMN. COOTBETCTBYIOILIEM IIPOTpaMMe COOTBETCTBYIOLIEM IIPOrPAMMeE
Nmenu mecto rpyObie OMmMOKH. JomnyeHs! He rpyOble OMIHOKH. TIOATOTOBKH. MOJTOTOBKH.
Jlony1eHsl HeKOTOpbIe MOTPEHIHOCTH.
Haunune IIpu BBINIOJIHEHUH CTaHIAPTHBIX IIponeMoHCTPUPOBAaHBl OCHOBHBIE IIponemoncTpupoBaHbl Bce OCHOBHBIE | [IpoeMOHCTpUPOBaHBI BCE OCHOBHBIE
YMeHUI 3a[JaHUii HE TPOAEMOHCTPUPOBAHBl | YMEHHS. YMEHHSL. YMEHHSI.
OCHOBHBIE YMEHUSI. BeINoIHEHBI TUIIOBBIE 3a1aHUS C HE BeInoaHEHBI Bce OCHOBHBIE 3a1aHUS C | BBINONIHEHBI BCE OCHOBHBIE U
Nmenn mecTo rpyOble OMmmMOKH. rpyOBIMH OITHOKaMHU. HEKOTOPBIMH IOTPEIIHOCTSIMU. JIOTIOJTHUTEIBbHBIC 3a/1aHNs 0€3 OMNOOK U
BeInonHeHs! Bce 3a1aHMsl, HO HE B BeInonHeHs!l Bce 3a1aHusl B TOJTHOM MOTPELIHOCTEN.
MIOJTHOM 00beMe (OTCYTCTBYIOT 00bEMe, HO HEKOTOpPHIE C HeloueTaMH. | 3aJaHusl BBIIIOJIHEHBI B IOJIHOM 00beMe
MOSICHEHMS], HETIOJIHBIE BBIBOJIBI) 0e3 HeloYeTOoB.
Haunuue IIpu BBINIOJIHEHUU CTaHIAPTHBIX Hmeercs MUHUMAaNBHBINH HAOOP IIpomnemoHCcTpHpOBaHBI 6a30BBIE IIpoieMOHCTPUPOBaHBI BCE OCHOBHBIE
HABBIKOB 3a[JaHAil HE TPOJAEMOHCTPUPOBAHBl | HABBIKOB ISl BBIITOJIHEHHUS HaBBIKH IIPU BBIIIOJHEHUN YMEHHSI.

(BJ1aieHHE ONBITOM)

0a30BbIe HABBIKH.
Nmenn mecto rpyObie OmIOKH.

CTaHIOAPTHBIX 3aJaHUH C HEKOTOPHIMU
HEIOYETAMHU.

CTaHJAPTHBIX 3aJaHUH C HEKOTOPHIMU
HEIOYETaAMHU.

BrInoaHeHbI Bce OCHOBHBIC U
JIOTIOJTHATEBHBIE 3a0aHus 0e3 OIMOOK U
MOTPELIHOCTEH.

[IpogeMOHCTPUPOBAH TBOPUYCSCKHIA
MOJIXO/1 K PEIICHHUIO HECTAHIaPTHBIX
3a/ad4.

XapakTepucTuka
copMUPOBAHHOCTH
KOMIIETeHIIUH

Komnerenuuu dakriuuecku He
c(hOpMHPOBAHEL.

Nmeromuxcs 3HaHUM, yMEHUI,
HaBBIKOB HEJJOCTATOYHO IS
peIeHus TPaKTHYECKUX
(TpodheccrOHAIBHBIX) 3a/1a4.

i

3a4eTHOE KOJMYECTBO OAJIJIOB HE
HaOpaHO COTIIACHO
YCTaHOBIICHHOMY AHMAaIa30Hy

CdhopMupOBaHHOCTH KOMITETCHIIAI
COOTBETCTBYET MHHUMAIEHBIM
TpeOOBaHUSIM.

Nmeromuxcs 3HaHUM, yMEHUH,
HaBBIKOB B II€JIOM JIOCTaTOYHO JJIS
peLIeHNS TPAKTHUECKUX
(mpodeccnoHaNbHBIX) 3a1a4.

nim
Habpano 3adueTHOE KOIMUECTBO OaIOB
COIJIACHO YCTAHOBJICHHOMY JHAIa30HY

ChopMuUpOBaHHOCTH KOMITETCHIIUN B
LIEJIOM COOTBETCTBYET TPEOOBAHISIM.
Nmeromyxcs 3HaHUM, yMEHUIH,
HAaBBIKOB JOCTATOYHO ISl PEIICHUS
CTaHIAPTHBIX PO ECCHOHATBHBIX
3aja4.

nim
Habpano 3adeTHOE KOIMUECTBO OaIOB
COIJIACHO YCTaHOBJICHHOMY JHAIa30HY

CdopMuUpOBaHHOCTh KOMITETEHITHI
MTOJTHOCTBHIO COOTBETCTBYET
TpeOOBAHUAM.

Nmeromuxcst 3HaHUM, yMEHHI, HAaBBIKOB
B MIOJTHOHM Mepe JOCTaTOYHO ISt
PEIICHUS CIOXHBIX, B TOM YHCIIC
HECTaHIAPTHBIX, MPO(ECCHOHATEHBIX
3a1au.

NI

Habpano 3ageTHOE KOJIHYECTBO OAIIIOB
COTJIACHO YCTAaHOBJICHHOMY JTHAIIA30HY

1 Kpumepuu mozym 6vime ymounenvl/uzmenenwl ha ycmompenue pazpabomuuxa @POC




3. Kpurepuu u mkaJjia OHeHUBAHNUS 3aJaHUI TEKYLIEro KOHTPOJIs

3.1 Kpurepun u mKajia olleHUBaHus JIa00paTOPHLIX paboT

[Tepeuens nmaboOpaTOpPHBIX, OMHCAHWE TOPSAKA BBIIONHEHUS U 3alIUTHl  PabOTHI,
TpeOOBaHUS K pe3ysbTaTaM padOThl, CTPYKTYPE U COJIEPIKAHUIO OTYETA U T.II. MPEACTABICHBI B

METOJMYECKUX MaTepHuajax 10 OCBOEHUIO JUCLMIUIMHBI (MOXYJA) U B 3JIEKTPOHHOM Kypce B
OHNOC MAY.

Ounenka/0amibl Kpurepuu ouenuBanus

Omauuno / 3,00 3ananue BBITOJIHEHO MOJTHOCTBIO " MIPaBUIIBHO. Otuer o
1a60PATOPHON/TIPAKTHYECKON padoTe MOATOTOBIEH KAa4eCTBEHHO B COOTBETCTBHH C
TpeboBanusiMU. [10THOTa OTBETOB Ha BOMPOCHI MPEMOAABATENSI [IPH 3AIUTE PabOTHI.

Xopowo / 2,75 3amaHne BBITIOIHEHO TOJMHOCTBIO, HO HET JOCTaTOYHOTO OOOCHOBAaHHS WM IIPH
BEPHOM pCIICHUH JOMYIeHA HE3HAYMTENbHAs OIIMOKA, He BIMAIOMAS HA
MPaBHIBHYIO ITOCIICAOBATEILHOCTD PacCykaeHui. Bee TpeOoBaHuUs, IPeIbsIBIsSCMEIC
K paboTe, BEITIOTHEHBIL.

Yooenemeopumensno / | 3ananus BBINOJIHEHbl YacTHYHO C omuOKamu. J[eMOHCTpupyeT cpeqHuil ypoBeHb
2,50 BEITIONIHEHUS 33/aHUs Ha JabOpaTOpHYIO/MpaKkTHUECKyr paboTy. boipmmuHCTBO
TpeOOBaHUL, IPEABSIBISEMBIX K 33JIaHUIO, BBIIOJIHEHEL

Heyoosnemeopumenvr | 3a7aHue BBITOTHEHO CO 3HAYUTEIBHBIM KOJIMYCCTBOM OIMMOOK Ha HU3KOM YPOBHE.
0/0 MHorue TpeOoBaHuUsI, IPEAbABIICMBIC K 3aJaHUI0, HE BBIMOIHEHBI.

nin

3amaHne He BBIIOIHEHO.

3.2 Kputepuu u nikajia pacuyeTHo-rpadhnyecKoi paOoThI

[lepeuenp 3amaHuii, peKOMEHJALMHU IO BBIIOJIHEHUIO MPEICTABICHBI B METOIUYECKUX
MaTepHagax o OCBOCHHMIO JUCHUIUIMHBI (MOIYJIsI) ¥ B 3JeKTpoHHOM Kypce B DUOC MAY.

B ®OC BkiroueH TUIIOBOW BapHaHT 3a/laHMs Ha BBIIOJHEHHE PAacYETHO-IpadUuecKoit
paboThI:
Ocy1ecTBUTh KCTPANOJALMIO OMOPHBIX Mpoduieil Mojenn HeaBpopalbHOW HEBO3MYILEHHON
D-o6mnactu nonocgeps! 3emnu FIRI-2018 B 1oxHOe mosymiapue MyTeM CE30HHOTO CABUTA Ha
+182, +183, -182, -183, +182.5, -182.5, +182.25 u -182.25 pgneii, co3nath «(HUKTUBHBIEY /
JIOTIOTHUTEJIbHBIE OMOPHbIE MPOPMIN i1 HOMEPOB IHA B roay 1, 365 u 366 (115 npoBeaeHUs
pacyeToB /sl BUCOKOCHOTO To/a). i BBIMOJHEHHBIX C/IBUTOB KAYECTBEHHO U KOJIMYECTBEHHO
OLICHUTh U TPOAHAIM3UPOBATh PACXOKJIECHUS, OIpeNesieMble BBIMOIHEHHON 3KCTpanossuue.
[Tpumeuanue: HemoaupHUIMpoBaHHbIE onopHble Mpodmnu Moaenu FIRI-2018 MoxHO moay4uTh
u3 opuruHaabHOM padotel Friedrich et al. (2018, https://doi.org/10.1029/2018JA025437) wiu
u3 Python-nakera pyfiri (https://pypi.org/project/pyfiri/).

Ouenka/6annsl KpuTtepuu oueHnBanus

Omauuno / 54 PaGoTa BRITIONTHEHA TTOTHOCTEIO, 0€3 OMMOOK (BO3MOKHA OJTHA HETOYHOCTb, OIHCKA,
HE SIBIITIONIASCS CIICACTBUEM HEMTOHUMAHHS MaTepHana).

Xopouio / 34 PaboTa BEINOTHEHA MTOJIHOCTHIO, HO 0OOCHOBAHUS IIIATOB PEIICHUS HEJJOCTATOYHBI,
JIONyIIeHa O/{Ha HerpyOast ounOKa UK [BA-TPU HEI0YETa, He BIMSIOUINX Ha
MPaBUJIBHYIO MOCIIEA0BATEILHOCTD PACCYKACHHIA.

Yooenemeopumenwvno / | B pabote nonymieno 6onee onHo# rpy6oit ommOKy uim 6osiee ABYX-Tpex
25 HE/I04eTOB, HO 00yJarouuiics BiaieeT 00sA3aTeIbHBIMU YMEHUSAMU 110 TIPOBEpsieMOoit
TeMe.

Heyooenemeopumenwvno | B pabote ectb rpyOble OMIMOKH 1 HEAOYETHI
/0 WJIN



https://doi.org/10.1029/2018JA025437
https://pypi.org/project/pyfiri/

KontpoapHas paboTa He BHITIOJTHEHA.

3.3 Kputepnu ¥ kaja OlEHUBAHUS IOCENAEMOCTH 3aHATHH

[Tocemenue 3aHaTHI1 00YUYAIOIIUMHUCS ONPEIEISIETCS B IPOLIEHTHOM COOTHOIICHUH

Banusl Kpurepun onenku
10 nocemaeMocts 75 - 100 %
5 nocemaemocts 50 - 74 %
nocemaeMocTs MeHee 50 %

4. Kpurepunm m IIKaja OLEHUBAHHMS Pe3yJabTATOB O0y4YeHHs] O JMCHHUILIHHE
(MoayJI10) MpH NPOBeIeHUM MPOMEKYTOUYHON ATTECTALMH

KpuTepnu u 1nikanaa olleHMBaHHs PE3YJIbTATOB OCBOCHUS AUCIUIIMHEI (MOJIYJIS)
_C 3a4CTOM
Ecnu oOyuaronuiicss HaOpan 3a4eTHOE KOJMYECTBO OAJIOB COTJIACHO YCTAHOBICHHOMY

Juanai3oHy Mo AUCHUIIINHE (MOI[y.HIO), TO OH CHUHUTACTCA aTTCCTOBAHHBIM.

Ounenka Bajibl Kputepun oneHuBanus
Habpano 3aueTHOE KOJIMUECTBO OAJJIOB COIIACHO
3aumeno 60 - 100 P
YCTaHOBJIEHHOMY HAIa30Hy
3adeTHOE KOIMYECTBO COTIIACHO YCTAHOBICHHOMY
Hezaumeno MmeHee 60

JIana3oHy 0ajioB He HaOpaHO

KDI/ITGDI/II/I 1 IIKajJa OICHUBAHUSA PC3YJIbTATOB OCBOCHUA JUCHUIIIIMHBI (MO,Z[VJ'ISI)
C 3K3aMCHOM

Jnst nucuuniue (MoAyJiei), 3aKaHYMBAIOIIUXCS YK3aMEHOM, PE3yJIbTaT MPOMEKYTOUHOMN
aTTeCcTalliu CKJIQJbIBaeTCS U3 Oa/wioB, HAOpaHHBIX B XOJE TEKYIIEro KOHTPOIS M TIpU
MIPOBECHUH PK3aMEHA:

B ®OC Bxiro4eH cnMcoK BONPOCOB K SK3aMEHY M THIIOBOI BapHaHT 3K3aMEHAIMOHHOTO
ounera:

1. OcHoBHBIE BO3MOXHOCTH KOMaHHOU 00010uku [Python. IHTepakTUBHBIN JOCTYIT K
cmpaBke U oKkymeHTauuu. "Maruueckue" komanasl [Python: %paste, %cpaste? %orun,
%timeit, ?, %omagic, %lmagic

2. IPython: ucropus BBosa 1 BeiBoAa. O0bekThI In 1 Out, OBICTPHII TOCTYI K MPEIBIIY UM
BBIBOJIaM, TI0JJaBJICHHE BBIBOJIA, COOTBETCTBYIOMIME "Marnueckue" komansl (Yohistory,
%reran, %save).

3. IPython: "Maruueckue" KOMaH[bI JUIsi KOMaHHOTO MpoLieccopa (KOMaHIHOM 000I0YKH),
aBToMaTu4eckue "Marmueckue" QyHknun. Y%automagic, %cd, %ocat, %cp, Y%oenv, %ls,
%man, %mkdir, %more, Y%omv, %opwd, %rm, %rmdir
[Python: ynpasnenue uckmodenusmu - %xmode (Plain, Context, Verbose)

5. Omrnagxa B [Python: %debug. Otnaguuk pdb 1 komananas crpoka ipdb. "Marudeckas”
komauaa %pdb. %run -d . Komauas! otnaaku.

6. IPython: npodunmupoBanue xoaa %time / %%time, %timeit / %%timeit. %load_ext.
line_profiler: %prun, %lprun. memory_profiler: %omemit, %omprun



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.
26.

27.
28.
29.

YcranoBka Oubnuorexku NumPy. [Ipunuune! opranuzanun 6udarnorexka NumPy.
CrangapTHbIe TUIIBI JaHHBIX OMOIHOTeKH NumPy.

Maccugsl B 6ubnuoreke NumPy: co3nanme MaccuBOB (np.array, np.zeros, np.ones,
np.full, np.arange, np.linspace, np.random.random, np.random.normal,
np.random.randint, np.eye, np.empty)

Maccussl B 6nbimnorexke NumPy: arpulytsr (ndim, shape, size, dtype, itemsize u mp),
JOCTYTI K TIPOU3BOJILHOMY JJIEMEHTY, CPE3bI U MPEICTaBICHHUS, MHOTOMEPHBIE CPE3HI,
KonmupoBaHue, m3mMeHeHune Gopmel (shape)

Maccussl B 6ubimoreke NumPy: ciusinue u pazdueHue MacCUBOB. np.concatenate(axis =
); np.vstack, np.hstack; np.split, np.hsplit, np.vsplit, np.dsplit)

Brruucnenus Hag maccuBamu NumPy: yHuBepcanbuble GyHKINM (yHapHBIE, OMHAPHEIE),
BEKTOPU30BaHHKIE orepanui. OrnepaTopsl 1 COOTBETCTBYIONINE UM YHHUBEPCAIEHBIC
byHKIIMHA

Brruucnenus 8 NumPy: abconroTHbIe 3HAaUCHUS, TPUTOHOMETPUYECKHUE (DYHKITUH,
MoKa3aTeNIbHbIe (DYHKIIMH U JIOTapU(MBI.

Crienmanu3upoBaHHbie QYHKIIMH scipy.special

Boruncnenus B NumPy: BelunciieHHue CBOJHBIX MOKa3aTelnel ¢ nomoiisko reduce (Harmp.,
np.add.reduce), BBIYUCICHUS HAKOIUICHHBIM UTOTOM accumulate (Harmp.,
np.add.accumulate)

Boeruncnenus 8 NumPy: np.multiply.outer. ArperupoBanue. MuHoromepHoe
arperupoBasue. np.sum, np.prod, np.mean, np.std, np.var, np.min, np.max, np.argmin,
np.argmac, np.median, np.pecentile, np.any, np.all.

Omnepanuu Haa MaccuBamu B NumPy: TpaHciupoBaHue WHACKCOB (IIpaBUiia
TPaHCIMPOBAHUS UHJEKCOB). MI3MepeHne pasMepHOCTH (np.newaxis).

Hcnonb3oBanue OyaeBbIX MACOK JUIsS TPOCMOTpPA M U3MEHEHUs 371eMeHTOB B NumPy-
MmaccuBax: Onepatopsl cpaBHeHus; [looutoBsie onepatops (&, |, *, ~); OyJIE€BbI MaCCHUBBI
KaK MacKu

Maccusbsl B NumPy: komOuHupoBaHHas uHaekcaus. Metoas! at u reduceat.
CoptupoBku B NumPy. np.sort u np.argsort. CopTHpOBKa 110 CTPOKaM M CTOJIOLIAM.
YacTruHbIE COPTUPOBKHU (CEKIIMOHUPOBAHUE).

CrpykrypupoBaHHble MaccuBbl B NumPy. MaccuBsl 3anuceil (np.recarray).

YcranoBka 6ubnuorexu Pandas.

Oo6nexT Series oubmmoreku Pandas. Co3nanue, arpudyTsl values u index. Heunciosbie
Y / WM HEeToCTe0BaTeNIbHbIC (HEYTOPSIOUCHHBIE) HHICKCHI.

O6bexT DataFrame 6u6mmotexku Pandas: Co3nanue (u3 cinoBaps, o00bexTa Series,
nBymepHoro maccuBa NumPy, cTpykTypupoBanHoro maccusa NumPy),
WHJEKCUpOBaHUe, METKH (.columns).

Omneparuu Hag o0bekToM Index B Pandas. AtpulyTsl, mHAeKcanus, cpesbl. Onepamuu
00BbeAMHEHNUS, TIEpEeCceYeHHUs], Pa3HOCTHU U T.1. MIHIekcanus u BbIOOpKa TaHHBIX.
OOBexT Series Kak cIoBaph Vs Kak OJHOMEpHbIN MaccuB. MHaekcatopsr .loc, .iloc, ix
O0bekT DataFrame kak cioBapb. JlocTyIl o iMeHaM CTOJIOIOB (0OCOOCHHOCTH
ucnonbs3oBanus). Co3aaHue HOBBIX CTOJOIOB.

O60bekT DataFrame kak aBymepHbIii MaccuB. MHIekcaTopsi .loc, .iloc, ix

O6mbekt DataFrame: 1omoIHUTENbHBINA CHHTAKCUC JIJIS1 HHIEKCALIUU.

Pandas: onepanuu Haa qaHHBIMU. Y HUBEepCaIbHbIE GYHKIIMH U OOBEKTHI Series u
DataFrame. BelpaBHUBaHUE HHIEKCOB.
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[Tonxomel myist 06003HaYEHUS OTCYTCTBYIONINX JaHHBIX. NaN u None B OMOInoTeKe

Pandas.

Onepam/m Hal ITyCTbIMH 3HAYCHUAMMU. 3anoiaHeHne IMyCTBhIX 3HAUCHMUI.

bubnuoreka Pandas: nepapxudeckas nnaekcanus. Multilndex B Series vs DataFrame.

WNunexcamnus u cpessl (IndexSlice) mo mynprunnaekcy. [leperpynmnupoBka

MYJBbTHUHACKCOB.

ArperupoBaHue Mo MyJbTUUHAEKCAM.

Pandas:
Pandas:
Pandas:
Pandas:
Pandas:
Pandas:
Pandas:

o0bpearHEeHne HabopoB NaHHbIX. [Ipobnema «1yOnupoBaHUs» UHIEKCOB.
KOHKaTEHaIUsl C UCII0JIb30BAHUEM COEIMHEHUH.

CIIASIHUE U COCMHEHUE Ha0OPOB JaHHBIX. CIUSHHIE IO UHICKCY.
arperupoBaHue v rpynnupoBka. CBOAHBIC TAOIHIIBI.

BEKTOPU30BAHHBIC OTIEPAINU HAJl CTPOKAMHU

paboTa ¢ BpEMEHHBIMU PsiIaMHU

BO3MOXXHOCTH eval() u query()

OcHoBHBIE BO3MOKHOCTH OnOroTekn matplotlib. [IpouenypHsiii 1 00beKTHO-
OPHUEHTHPOBAHHBIN UHTEP(EHCHI

matplotlib: mpocTeie MuHEelHbIE TpaduKn

matplotlib: mpocThie TMarpaMMBbl paccesTHHs

matplotlib: BU3yanu3amnus norpemnrHocTen

matplotlib: rpaduKu MIIOTHOCTH ¥ KOHTYPHBIE TpadUKu
matplotlib: rucTorpamMmel, pa3oueHus 10 HHTEPBAJIaM, IJIOTHOCTh
matplotlib: monp30BaTenbckue HACTPOUKH rPaPUKOB

matplotlib: MHOXecTBeHHBIE cyOrpaduku

matplotlib: mocTpoenue TpexmepHbIX rpaduKkoB

oubsnmoreka seaborn

OCHOBHBIE BO3MOXKHOCTH Basemap

00630p 6udbnmoreku Scikit-Learn

Scikit-Learn: runeprnapaMeTpsl U IpOBEpKa MOJEITH

Scikit-Learn: mpoekTHpOBaHUE IPU3HAKOB

Scikit-Learn: HauBHas 6aliecoBcKas Kiaaccu(uKaus

Scikit-Learn: nuHeiHas perpeccus

Scikit-Learn: MeTo/1 OTIOPHBIX BEKTOPOB

Scikit-Learn: nepeBbst pemieHuid U CIIy4daifHbIe Jeca

Scikit-Learn: MeTO/ r1aBHBIX KOMIIOHEHT

Scikit-Learn: knactepuzanus metoaom k-cpeaaux

Scikit-Learn: cmecu "ayccoBbIx pactipeneneHuit

Scikit-Learn: saepHas olieHKa MJIOTHOCTH paclpeiesieHus

Spark: Apxurekrypa

Spark: OcHOBHBIE KOHIIETITUN

Spark: DataFrame API u SparkSQL

Spark: Hactpoiika (cepuanuzariusi, IoTpeOJICHHE TaMsITH )
Crex ELK — Elasticsearch

Crex ELK — Logstash

Crex ELK — Kibana

Crexk ELK — Beat



denepanbHOE rOCYAAPCTBEHHOE aBTOHOMHOE 00Pa30BaTEIbHOE yUPEKICHUE
BBICILIIETO 00pa3oBaHMs
«MYPMAHCKUU APKTUYECKIUN YHUBEPCUTET»

kagenpa MHPOPMAIIMOHHBIX TEXHOJIOTHIA
Hanpagienue o0ydenue 09.04.01 «MHpopmaTrka 1 BBIYUCIUTENbHAS TEXHUKA)
3agauu 00padoOTKU, AHAJIN3A U HHTEPIPETAUMHN JAHHBIX
BUJIET Ne 1
Bonpoc 1

OpnHOMEepHbBIE 1 MHOTOMEPHBIE MacCcuBbI B Onbinoreke NumPy. Muaekcuposanue. Cpessl. CriusiHue
1 pa30MEeHNE MaCCUBOB.

Bomnpoc 2

ApXUTEKTYpa paclpeaereHHOTo MpuiIokeHus: Spark

Bomnpoc 3.

3agaya.

Ouenka KpuTepnnu oneHKH 0TBETa HAa IK3aMeHe
OOyuatonuiics TIyOOKO M IPOYHO  YCBOWJI  NIPOTPaMMHBIA  MaTepua,
HCYEPIIBIBAIOIIE, ITOCIIEN0BATENbHO, YETKO M JIOTMYECKHM CTPOMHO €ro H3jaraer,
Omnuuno YMEET TEeCHO YBS3BIBATH TCOPUIO C MPAKTUKOH, HE 3aTPYIOHACTCS C OTBETOM IIPH

BHAOM3MEHEHNH BoIpoca. BazeeT crenuaabHOW TEPMUHOIOTHEH, TIEMOHCTPHPYET
O0IIyI0 PPYAMIUIO B TPEIMETHOH OONAcCTH, HCIOJIB3YET NMPH OTBETE CCBUIKM Ha
MaTepuall CIeNUaIN3UPOBAaHHBIX HCTOYHHUKOB, B TOM uHcie Ha IHTepHET-pecypehlL.

OOyyaromuiica TBEpAO 3HAET MaTepHal, IPAMOTHO U IO CYIIECTBY M3Jaraer ero, He
JIONYCKasl CyIIECTBEHHBIX HETOUHOCTEH B OTBETE HA BOIPOC, BIAJIEET CIIEHAIbHON
Xopowio TEePMUHOJIOTHEH Ha JOCTATOYHOM YPOBHE; MOTYT BOZHHKHYTb 3aTPYAHEHHUS IIpU
OTBETE HA YTOYHSIONIME BOIPOCHI [0 pacCMaTpuBaeMoOil Teme; B IEJIOM
JEMOHCTPHPYET OOIIYIO0 SPYAUIIUIO B IPEIMETHOM 00TaCTH.

OOyyaromuiics UMeeT 3HaHHs TOJNBKO OCHOBHOTO MaTepuajia, HO HE YCBOWJ €ro
Jertaned, OOMyCKaeT HETOYHOCTH, HEAOCTATOYHO MpaBIbHBIE (HOPMYIHPOBKH,
Yooenemeopumensno | nnoxo BIageeT CIEUUATEHOW TEPMHHOJIOTHEH, OIyCKAeT CYLICCTBEHHBIC OIIHMOKU
Impyu OTBETC, HEAOCTATOUYHO OPHUCHTHUPYCTCA B HMCTOYHHKAX CICHUATIU3UPOBAHHBIX
3HAHUU.

OOyuaromuiicss HE 3HAeT 3HAYUTENBHONW YacTH MPOTrPaMMHOTO MaTrepHana,
JIOIYCKaeT CYIIECTBEHHbIEC OLIMOKH, HapyIIEHHS JOTHIECKOH ITOCIIeI0BATEIbHOCTH B
Heyoosnemeopumensvho | U3I0XKEHUH TIPOrPaMMHOTO MaTepHuaia, HE BIaJeeT CIHEeHUaIbHOM TEpMHUHOJIOTHEH,
HE OPUEHTHPYETCS] B UCTOYHHUKAX CIIEUATN3UPOBAHHBIX 3HAHUH.

Hert oTBeTa Ha mocTaBIEeHHBIN BOIIPOC.

Orenka, MOJIy9eHHAsT HAa 3K3aMeHe, epeBoauTcs B Oambl («5» - 20 O6amios, «4» - 15
6anoB, «3» - 10 6amtoB) U cymMmmHupyeTcs ¢ 6ajiyiaMu, HAOpaHHBIMU B X0J1€ TEKYIIEr0 KOHTPOJIA.

HroroBas ouenka no | CymmapHbie 0a/1bI Kpurepuu onenuBanus
JUCHHUIIHHE (MOAYJI10) 0 JUCHMILINHE
(MoayJ110), B TOM
qucJe
BrimojiHeHBI Bce KOHTPOIbHBIE TOYKH TEK HIEro KOHTPOJIA
Omauuno 91 - 100 P Y P
Ha BBICOKOM YpOBHE. DK3aMeH ClIaH
BrImonHeHBI Bce KOHTPOJIBHBIE TOYKH TEKYIIETO KOHTPOIIS.
Xopowo 81-90 p yit p
DK3aMeH clIaH
KoHTpobHBIC TOUKH BBITOTHEHEI B HEIIOJTHOM 00BEME.
Yooenemeopumenwvno 70- 80
DK3aMeH Cc/iaH
Heyooenemeopumenvno 69 u MmeHee KoHTposibHBIE TOYKY HE BBHIIIOJHEHBI WM HE CAAH dK3aMeH




5. 3agaHusi AMArHOCTHYECKOl padoThl /sl OLUEHKH pe3yJbTATOB O00y4eHHUsl IIO
AUCHHUILVINHE (MOAYJII0) B PAMKAaX BHYTPeHHell U BHellIHeil He3aBMCHMOM OLIeHKHM KayecTBa
o0pa3zoBanus

®OC coumepxuT 3afaHMsl JUIsl OLEHUBAHUS 3HAHUIM, YMEHUM M  HaBBIKOB,
JEMOHCTPUPYIOIIUX  YPOBEHb C(HOPMHPOBAHHOCTH KOMIIETEHIIMA W HWHAMKATOPOB MX
JIOCTUKEHUS B MPOLIECCE OCBOCHUS JUCHMILIMHBI (MO JIS).

Kommnexr 3amanuii paspaboraH TakuM oOpa3oM, 4YTOOBI OCYIIECTBUTH HPOLEAYPY
OLICHKH Ka)KJOM KOMIIETEHIMH, (OPMUPYEMBIX JAUCHUUIUIMHON (MOAYJIEM), Y OOy4arouierocsi B
MMCbMEHHOU (hopme.

CopneprkaHye KOMIUIEKTA 3a/1aHUI BKIIIOYAET mecmosble 3a0anusl.

KoMmuiekT 3agannii {MAarHOCTHYeCKOM padoThI

OIIK-2. Cnocoben pazpadamovieams opuzuHaIbHblE ANZOPUMMDBL U HPOZPAMMHDBLE CPEOCEA, 6 MOM
yucne ¢ UCNONb308AHUEM COBPEMEHHBIX UHMENIEKMYAIbHbIX MEXHON02UH, 014 peuleHUs
npogheccuonanvnvix 3a0ay

1
bubruomexa NumPy cnpoexmupoeana 01 pabomul

A. c OIHOPOJHBIMH JJAHHBIMH (PUKCHPOBAHHOI'O pa3Mepa B BUE MAaCCUBOB
b. ¢ 0IHOPOIHBIMM IOMMEHOBAaHHBIM JIAaHHBIMU B BUJIE MACCUBOB

B. ¢ HEOJHOPOIHBIMY TOMMEHOBAHHBIM JaHHBIMU

I'. Her BepHOTrO OTBETA

OtBeT:
A. ¢ OTHOPOJTHBIMHU JaHHBIMH (PUKCHUPOBAHHOTO pa3Mepa B BHJIC MAaCCUBOB

Okzemnnap knacca np.ndarray

A. B IaMATH NIPEACTABIISAETCS IBYCBA3HBIM CIIMCKOM, Pa3MELICHHBIM B ONIEPAaTUBHOM NaMSATH,
1 JIONIOJIHUTENIbHBIMU CETMEHTaMH BO BHelIHeM xpanuiuie (HDD/SSD)

b. cOCTOUT U3 HECKOJIBKUX HENPEPHIBHBIX OJTHOMEPHBIX CETMEHTOB B OIIEPATUBHOM MaMSITH,
COBMEILIEHHBIX CO CXEMOM MHJIEKCAllUU

B. cocTouT U3 HENPEPHIBHOTO OJJHOMEPHOI'O CErMEHTa B ONIEPATUBHOM MaMSTH,

COBMEIIEHHOI'0 CO CXEMOM MHAEKCAlUN

I'. Her BepHOroO OTBETA

OTtBeT:
B. cocTouTt u3 HEMPEpHIBHOTO OTHOMEPHOTO CErMEHTa B OTIEPATUBHON MaMSITH,
COBMEIIIEHHOT'O CO CXEMOH MHIEKCAIINU

Obvem npedHasnayeHHvIX 011 00pabomKU OAHHBIX He eMeuaemcs 8 O0CHYNHYIO
3 | onepamusnyio namamos. B smom ciyuae




A. MmHOromepHsIii MaccuB NumPy He cinenyeT ucnonb3oBaTh

b. mHOTOMepHEBI MaccuB NumPy o0ecrieuuT 3arpy3Ky JaHHBIX 0 YaCTSAM U HEOOXOAMMOE
K3ILIMPOBaHUE

B. maoromepnsiii MaccuB NumPy obGecrieunT 3arpy3ky AJaHHBIX IO 4acTsM, HO Oe3

OpraHu3alMK K3IIUPOBAHUS

I'. HeT BepHOrO OTBETA

Ortser:
A. MHOromepHsIii MaccuB NumPy He cienyeT ucnonb3oBaTh

MmuoromepHbiii MaccuB NumPy pekomeHyeTcs co3/1aBaTh

A. ¢ UCII0JIb30BaHUEM HU3KOYPOBHEBOTO MeToza np.ndarray

b. ¢ ucnons3zoBanuem np.array(), np.zeros(), np.empty() Ui aHAJIOTUYHBIX

B. ¢ ucnonp3oBaHrneM OJHOMEPHOIO MAaCCUBA U C MOCIEAYIOIUM U3MEHEHUEM €T0 (POpPMBbI
(shape)

I'. Her BepHOro OTBETA

Otser:
b. ¢ ucnons3zoBanuem np.array(), np.zeros(), np.empty() Ui aHAJIOTUYHBIX

bubnuomexa Pandas cnpoexmuposana onst pabomul

A. ¢ OTHOPOJHBIMH JaHHBIMH (PUKCHPOBAHHOT'O pazMepa
b. ¢ 0IHOPOIHBIMU IOMMEHOBAHHBIM JIaHHBIMU

B. ¢ HEOTHOPOIHBIMY ¥ TIOMMEHOBAaHHBIM JAHHBIMU

I'. Her BepHOTrO OTBETA

OtBerT:
B. ¢ HeOTHOPOTHBIMU 1 TTOUMEHOBAHHBIM JaHHBIMH

Komanoa %lsmagic 6 obonouxe IPython

A. BBIBOJIUT TI€PEUEHb JOCTYITHBIX «Marn4eCKUx» KOMaH]]

b. BBIBOAUT pe3ysbTaT BHIIOIHEHUS MOCIEAHENH «Marnyeckon» KOMaH Ibl

B. akTHBHpYyeT CKpHITYIO GYHKIMOHATHHOCTH B [IPython (T.H. «mmacxanpHOE SA1I0»)
I'. Takoii KOMaH/bI HE CYIIECTBYET

OTtBeT:
A. BBIBOJIUT TMIEPEUYCHD JOCTYITHBIX «MAarHueCKUX» KOMaH]I

B NumPy cpe3z maccusa, 6 mom yucie MHO2OMEPHO20,

A. BO3BpalllacT KOIIKWK, TAK KC KAK 3TO IIPOUCXOAUT CO CIIMCKAMM B PythOIl, IIO3TOMY €TI0




MOKHO MOJIU(PUIIUPOBATH HE3ABUCUMO OT HCXOJIHOTO 0OBEKTa

b. Bo3Bpamaer npeacTaBieHue (00BEKT, «YKa3bIBAIOIINN») HA HCXOAHBIH OOBEKT, TOITOMY
M3MEHEHHE JaHHBIX Cpe3a MPUBOANT K U3MEHEHHUIO OPUTHHAIBHOTO 00BEKTa

B. muoromepnsie maccuBbl NumPy He mOAIepKUBAIOT ONEPALINH «CPE3ay»

I'. Her BepHOTrO OTBETA

Otser:
b. Bo3Bpamaer npeacTaBieHue (00BEKT, «YKa3bIBAIOIIN» ) HA HCXOAHBIA OOBEKT, TOITOMY
HU3MCHCHHUEC NAHHBIX CpE3a NPUBOIUT K UBMCHCHUIO OPUTMHAJIBHOT'O O6’b€KTa

Cmpoku u cmpykmypol 8 MHO2OMepHbIX Maccusax NumPy

A. BO3MOXXHO XPaHUTbH C TIOMOIIBIO CTPYKTYPUPOBAHHBIX MAaCCHBOB

b. HEBO3MOXXHO XpaHHTB, T.K. OAEPKUBAIOTCS TOJIBKO YUCIOBBIC THUIIBI

B. BO3MOXHO XpaHHUTh, HO ISl 3TOTO MPHJIETCS HAKCATh U CKOMITMIMPOBATh CHIEIUABHYIO
(YHKIHIO HA «BHEIIHEM sI3bIKe», Hanpumep, C i C++.

I". HeT BepHOTO OTBETa

OTtBeT:
A. BO3MOKHO XpaHHUTb C IOMOIIbIO CTPYKTYPUPOBAHHBIX MaCCUBOB

Jan credyrowuii Koo

import pandas as pd

series = pd.Series ([0, 1, 2, 3, 4, 51)
print (len(series[0:5]))

Bpes’yﬂbmame €20 6blNOJIHEHUA

A. B cTaH/IapTHBIN MOTOK BBIBOJIA Oy/I€T BHIBEACHO YUCIIO 6

b. B cTanmapTHBIN MMOTOK BBIBOJA OYAET BBIBEICHO YHCIIO 5

B. B cranapTHBIN MOTOK BBIBOAA OYAET BBIBECHO COOOIIEHUE 00 OMMOKE WHACKCAUT
I". HeT BepHOTO OTBETa

Ortser:
b. B cTanmapTHbII NOTOK BhIBOJA Oy/IE€T BBIBEIEHO YUCIIO 5

10

Han cnedyrowuii koo




import pandas as pd

series = pd.Series ([0, 1, 2, 3, 4, 5])
print (len(series.loc[0:5]))

Bpe3yﬂbmame €20 6blNOJIHEHUA

. B CTAaH/IapTHBIN TIOTOK BBIBOJIA OyAET BBHIBEACHO YUCIO 6

. B CTaHJapTHBIN MOTOK BbIBOJA OyAET BHIBEACHO YHUCIIO 5

. B CTaH/IapTHBIN TIOTOK BHIBOJIA OYAET BBIBEACHO COOOIIEHUE 00 OMMOKe UHICKCAITUN
. HET BEpHOTI'0 OTBETA

— W >

OTtBeT:
A. B cTaH/IapTHBIH MOTOK BBIBOJIA Oy/I€T BHIBEACHO YUCIIO 6

OIIK-4. Cnocoben npumenams Ha npaKkmuke Ho8ble HAYYHblE NPUHYUNDL U MEHOO0bL UCCT1C008AHUTL

1

Tpancnsayus unoexcos 6 maccueax NumPy - amo

A. cnenuanpHas TexHuka JIT-koMOuisnuy, npuMeHsemMas s yCKOPEHUs BBIYMCIICHUN
b. npeoGpa3zoBaHue UMerOIUXCs UHJIEKCOB N-MEpHOro Habopa JaHHBIX B HHAEKC
SKBUBAJICHTHOM OJJHOMEPHOM TOCJIEI0BATEIbHOCTH
B. npouenypa cornacoBanus (¢popM MacCUBOB IIPU BbINOJIHEHUH BBIUMCIICHU
C MCIIOJIb30BaHUEM MAaCCHUBOB C PA3HBIM KOJMYECTBOM 3JIEMEHTOB U / MM pa3MepHOCTEei
I'. Her BepHOroO OTBETA

OTtBeT:
B. mporeaypa cornacoanusi opM MacCUBOB TIPH BBHITIOJTHEHUH BBIYUCICHUHT
C UCIOJIb30BAaHUEM MACCHBOB C Pa3HBIM KOJUYECTBOM 3JIEMEHTOB U / WM pa3MEpPHOCTEH

2
Jlan credyrowuii Koo
import pandas as pd
df = pd.DataFrame (data=[0, 1, 2, 3, 4, 5], index=list('abcdef'))
print(len(df['a':"f"]))
B pezynomame ezo evinonnenus
A. B CTaHIapTHBIN MOTOK BhIBOJA OyAET BHIBEACHO YHUCTIO 5
b. B craHmapTHBINM MOTOK BBIBOAA OYAET BHIBEJACHO YUCIIO 6
B. B cTanmapTHBIi TOTOK BBIBOJIAa OYyAET BHIBEACHO COOOIIEHUE 00 onoKe
I'. Her BepHOTrO OTBETA
OTBeT:
b. B cTanmapTHbIN MOTOK BRIBOJA OyA€T BBHIBEACHO YUCIO 6
3

Memoo describe () ona oamagpeiima Pandas




A. BO3BpaIlaeT OMUCAHUE CXEMBI JaHHBIX (MMEHA KOJIOHOK, UX THIIBI U T.1.)

b. mpenocraBisieT BO3MOXKHOCTb 3aJ1aTh ONMCaHue I AatapperiMma

B. Bo3Bpariaer craTuCcTUYECKHE OLIEHKHU JJIS ITaHHBIX B AatadpeiiMe (cpenHee 3HaYeHuE,
CKO wu1.1m.)

I'. Her BepHOTrO OTBETA

OTBeT:
B. Bo3Bpaiaer cratucTuueckue OlEeHKH IS JaHHBIX B natadpeiiMme (CpenHee 3HaYeHHE,
CKO u 1.11.)

HUnoexcol 6 bubruomexe Pandas

A. SBIAIOTCS HEU3MEHSAEMBIMU

b. sBnsAIOTCSA N3MEHAEMBIMU (TOJIBKO SIBHBIE)

B. sBisroTcs u3MeHseMbIMU (U SIBHbIE, U HESBHBIC)
I'. Her BepHOTrO OTBETA

OTtBeT:
A. SIBIAIOTCS HEU3MEHIEMbBIMU

Kaxoti uz cnedyrowux unoexcamopos panee 6vl1 ommeyer Kaxk ycmapesuiuti (deprecated) u 6
cospemennvix eepcusx Pandas yoanen?

A. loc

b. iloc

B.ix

I'. Her BepHOTrO OTBETA

OtBerT:
B. ix

Buibepume eproe ymeepoicoenue.
Bosmooicnocmu, ommeuennvie kak ycmapesuiue (deprecated)

A. MeJUIeHHBIE Y BBIYUCIUTENIBHO HEAPPEKTUBHbIE

b. Bcernma OyayT coxpaHsThCs U1 oOecrieueHnss OOpaTHOM COBMECTUMOCTH

B. B Oynymux Bepcusx MOTYT ObITh YAaJI€HbI (3aBUCUMBIN OT HUX KOJ| IepecTaHeT paboTaTh)
I'. Her BepHOTrO OTBETA

OtBeT:
B. B Oyaymux Bepcusix MOTYT OBbITh yalleHbl (3aBUCUMBII OT HUX KOJ IepecTaHeT padoTaTh)

Buibepume seproe ymeepoicoenue.




B Pandas DataFrame

A. MHIEKCAIHSI OTHOCUTCS K CTONIOIaM, Cpe3bl OTHOCITCS K CTPOKaM
b. uHmekcamus OTHOCUTCS K CTPOKaM, CPe3bl OTHOCSATCS K CTOJI0IamM
B. 1 unnekcanus, u cpe3bl OTHOCUTCS K CTPOKAM

I'. u uHEKCaIys, U cpe3bl OTHOCHUTCS K CTOJIOIaM

OTtBeT:
A. MHAEKCAIHSI OTHOCUTCS K CTOJIOIAaM, Cpe3bl OTHOCITCS K CTPOKaM

Ilpu ucnonvzosanuu cmanoapmuoco IEEE-npedcmasnenus uucen ¢ niasarouell moukou
omcymemayioujue Yuciiogvle OaHHble 00bIYHO NPeOCmasiaiom CReYUualbHbIM 3HAYEHUeM

A. None
B. nil

B. NULL
I'. NaN

OTtBeT:
I'. NaN

Bbubnuomexa Pandas pacevampueaem Cﬂedy;owue SHAY€HUS KAK 63AUMO3AMEHAEeMblE

A. None u NULL
b. NULL u NaN
B. NaN u None
I'. NaN u nil

OrTBer:
B. NaN u None
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Buibepume HEBEPHBIH sapuanm
s xpanenus mHo2omepuvix (usmepenutl bonee 2x) oannuvlx 6 Pandas moocno ucnonvzoeamo

A. DataFrame c ucnonbp30BaHMEM MYJIbTUUHIEKCOB (MU HEPAPXUUECKUX HUHIEKCOB)
b. Panel
B. Panel4D

I'. mer BCEPHOTO OTBETA

Ortser:
I'. HeT BepHOTO OTBETA

OIIK-6. Cnocoben pazpadbamoviéams KOMROHEHMbL HPOZPAMMHO-ANNAPAMHBIX KOMNJIEKCO8 00padomKu




und)opmauuu u asmomamu3supo6annozo0 RPOeKmupoeanus

1

Obvexm DataFrame noooepacusaem ciedyowue 6uobl COeOUHEHUIL.

A. OIMH-K-OJTHOMY

b. MHOTHE-K-OTHOMY
B. MHOrHE-KO-MHOTHUM
I'. Bce nepeunciieHHbIe

Otser:
I'. Bce nepeunciieHHbIC

B Pandas DataFrame mynsmuuroekcvl n000epicusaomcs 0is

A. cTonbuoB

b. ctpox

B. ctpok u cTon6ios
I'. HeT BepHOTO OTBETA

Otser:
B. cTpok u cTonb1oB

bubnuomexa Pandas mooicem ucnonvzosamucs 0ns pabomoi

A. TOJBKO C YUCIIOBBIMH JaHHBIMU

b. TONBKO CO CTPOKOBBIMU JAHHBIMU

B. KaK ¢ YUCIIOBBIMHU, TaK U CTPOKOBBIMU JAHHBIMHU
I'. HeT BepHOTO OTBETA

OTtBeT:
B. kak ¢ 4MCIIOBBIMH, TaK U CTPOKOBBIMH JIAHHBIMHU

B Pandas svipasxcenus eval() u query() cmoum ucnonv3oeams, eciu

A. 00beM BpeMeHHBIX 00BeKTOB DataFrame cymecTBeHeH 1o CpaBHEHHIO C JOCTYITHOM
ONEPATUBHON MaMATHIO

b. 06bem BpemeHHBIX 00bekTOB DataFrame main mo cpaBHEHHUIO ¢ TOCTYITHON OTIEpaTUBHOM
MaMsThIO

B. ocymectBisiercst 06paboTka TOIBKO CTPOKOBBIX TAHHBIX

I'. ocymectBisieTcss 00pabOTKa TOIHKO YUCIOBBIX JAHHBIX

Orser:
A. 00beM BpeMeHHBIX 00BeKkTOB DataFrame cyrecTBeHeH 1o CpaBHEHHIO C JOCTYITHOM
ONEPATUBHON MaMATHIO

bubruomexa matplotlib 0ns Koneunoeo nonvzoeamens nPedOCmMasisem




A. untepdetic B ctuine MATLAB

b. o6bexTHO-OpueHTHpOoBaHHbIN Python-unTepdeiic

B. unrepdeiic B ctiiie MATLAB u 00bekTHO-0OpreHTHpOBaHHBIN Python-uaTepdeiic
I'. HeT BepHOTO OTBETA

Otser:
B. unrepdeiic B ctiiie MATLAB u 00bekTHO-OpreHTHpOBaHHBIN Python-uHTepdeiic

Buibepume HEseproe ymeepoicoenue:
IIpu nocmpoenuu ouazpammul paccesnus, au3yanusupyioujeli Ooabuioe Koauvecmeo movex

A. plt.plot() moxxeT okazaThcs (BeIUUCIUTENBHO) A PexTuBHEE plt.scatter

b. plt.scatter() siBisieTcst 6oee «rubKuM» 1Mo cpaBHeHHUIO ¢ plt.plot, T.k. mo3BosIsAET 331aBaTh
WHIUBH Ty aIbHBIC TTAPAMETPHI U KaXKJ0H TOUKU

B. «TemioBbie KapThl» MOTYT OBITH TOCTPOEHBI Tipu oMoty plt.imshow() unu plt.contourf()

I'. HeT BepHOTO OTBETA

Ortser:
I'. HeT BepHOTO OTBETA

s nocmpoenus kapmoepaguueckux OaHHbIX TyuuLe UCNOIb308AMb

A. matplotlib

b. pyplot
B. Basemap

I'. HeT BepHOTO OTBETA

Otser:
B. basemap

Memoo quiver ()

A. pucyer BekTopa

b. pucyet nuHuuM u/nnm mapkepbl
B. pucyer Touku ¢ Mapkepamu

I'. pucyer cTpenku BeTpa

OTtBeT:
A. pucyer BekTopa

Jlan credyrowuii Koo.




from pyfiri import firi

xr = firi.firi2018() .asDataArray ()
print (type (xr))

print (xr.dims)

xr.isel (alt=50) = xr.isel(alt=50) + 10

<class 'xarray.core.dataarray.DataArray'>
("doy', 'chi', 'lat', 'f10 7', 'alt")

B nem xr — nepemennas muna xarray.core.dataarray.DataArray,

cooepaicawyas Habop OAHHBIX CO cledyrwumu usmepenusmu (dimensions) — ('doy ',
'chi', 'lat', 'f10 7', 'alt'). Ilpu BEIIOJIHEHMM STOI'O KOIAa

A. 3HaueHMs B OPUTMHAIBHOM HAaObOpe AaHHBIX JUIs BHICOTHI (alt) 50 kM OyyT yBeTnueHbl
Ha 10

b. Oynet Bo3BpaiieHa (co3aana) KOonus 00beKTa, B KOTOPOU 3HA4YeHUs i BBICOTHI (alt) 50
KM OynyT yBenuueHsl Ha 10

B. npousoiiaer ommrlka npy BEIMOJIHEHUH ONIEpaTOpa MPUCBAUBAHUS

I'. HeT BepHOTO OTBETA

OTtBeT:
B. mpousoiiaer omubKka nmpu BEINOTHEHUH ONIEpaTOpa MPUCBAUBAHUS
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Buibepume seproe ymeepoicoenue.
dataarray oOubmuomexku xarray

A. IO3BOJISIET IPUCBAUBATh METKU KOOPIMHATAM

b. mo3Bonser nmpucBauBath aTprOyTHl HAOOpPaM JaHHBIX

B. ucnonsiyer numpy.ndarray ass XpaHeHHs 3HaYCHUN JaHHBIX
I'. Bce BhIlIE IEPEUNUCIEHHOE

Otser:
I'. Bce BblIllIE TEPEUNCICHHOE

OIIK-7. Cnocoben aoanmuposams 3apydeircHvle KOMNIEKCbl 00padomKku ungopmayuu u
AGMOMAMUZUPOBCAHHO20 NPOEKMUPOSAHUA K HYHCOAM OMEUeCmEEHHBIX RPEONPUAMUIL

1
HpOL}@CC ((06)/'{61-!1/!}1)) 8 MAUWUHHOM 06yll€H7/l7/l 3aKjiroyaemcsi

A. B moa0ope napaMeTpoB MaTEMaTUYECKOH MOJIEIIH

b. B npoBeieHnH 00yyaromux MNpoLEecCcOB, AHATOIMYHbIX IPAKTHKAaM 00yUYEeHHs YeJIOBEKa
B. uMuTany KOrHUTUBHBIX (DYHKIMHA YemoBeka

I'. et BepHOTO OTBETA

OTtBeT:
A. B mog00ope napamMeTpoB MaTeMaTHYECKOW MOJICIIH

Bam mpebyemcs npu nomowu MAuuHH020 Oy4eHUs 8bINOJIHUMb NPOSHO3 HENPEPbIBHOU




6EJIUHUHDL. TaKyIO 3a<)a1¢y MOIHCHO pacemampueantb KaxK

A. 3amady perpeccuu (JIMHEHHOW WIIH HEJTMHEWHOMN )
b. 3amauy xnaccuduxaum

B. 3apauy knacrepusanuu

I'. HeT BepHOTO OTBETA

OTtBeT:
A. B mobope mapamMeTpoB MaTeMaTHYECKON MO

Bam mpebyemcs npu nomowiu mawunno20 6y4yeHUs 8bINOIHUMb NPOCHO3 OUCKDEMHOU
genuUdUHbL. JJUCKpemHas 6eIUdUHA MOACEM NPUHUMAMb KOHEUHOe U U38eCMHOe 3apanee
KOIU4eCmeo onpeoesieHHblX sHavenull. Takyo 3a0auy MOA*CHO paccmMampueams Kaxk

A. 3ayauy (JTUHEHHOUN WM HETMHEHHOM) perpeccuu
b. 3amauy knaccudukanumn

B. 3apauy knacrepuzauuu

I'. HeT BepHOTO OTBETA

OTtBeT:
b. 3amauy knaccuduxaum

Bam mpebyemcs npu nomowu MauuHHo20 Oy4eHus bINOIHUMb NPOSHO3 (HOCMPOUMb
MoOenb) Ouckpemuot geauyunsl. Konuuecmeo sHauenutl, Komopoe Moxicenm npuHuMams
ouckpemuas eeauduna, neusgecmuo. (Coomeemcmeenno, u camu 3mu 3HAYeHUs modxce
3apanee Heussecmuwl) TaKyro 3a0ayy MONCHO pACCMAMPUBAMb KAK

A. 3agauy (JTUHEMHOMN WM HEMHEHHOW) perpeccuu
b. 3amauy knaccudukanumn

B. 3apauy knacrepuzauuu

I'. HeT BepHOTO OTBETA

OtBeT:
B. 3agauy knacrepusanuu

3aodaua nocucmuyeckoul peepeccuu OnHocumcs K

A. 3amayaM (JIMHEHHOW UM HEMTMHEIHON) perpeccuu
b. 3amauam knmaccudukanuu

B. 3amauam kiactepusanuu

I'. HeT BepHOTO OTBETA

OtBerT:
b. 3agauam knaccudukanum

Buibepume HEgepnoe ymsepoicoenue




A. Apxurtektypa Apache Spark cipoekTupoBana Jj1s1 o0ecreueHus HauaydIIero
BCPTUKAJIBHOT'O MaCH_ITaGI/IpOBaHI/ISI

b. Apxutektypa Apache Spark cripoexTupoBaHa ajist o6ecrieueHruss HAamTyqIIero
TOPU30HTAJIIBHOTO MaCH_ITaGI/IpOBaHI/ISI

B. Apache Spark moxxeT paboTath HEe TOBKO B KJIaCTEPE, HO U HA OJTHON-ETMHCTBEHHOM
«MAIITTHE

I'. Apache Spark mognep:xuBaer 3amyck «moBepx» obmaka Amazon EC2 (elastic cloud 2)

Ortser:
A. Apxurektypa Apache Spark cripoektupoBana /it o0ecriedeHrs: HauTy4Ilero
BEPTUKAIFHOTO MaCIITA0MPOBAHUS

s cocmasnenusn npunoxcenuti 0as Apache Spark mosicno ucnonvzosams ciedyrowuil A3biK
npOSPAMMUPOBAHUS (8blOepume 8epHbILL BAPUAHI):

A. Scala

b. Java

B.R

I'. Bce nepeunciieHHbIE

Otser:
I'. Bce nmepeunciieHHbIC

Apache Spark noodepaicusaem 6ovuioe paznoobpasue oucnemuepos kiacmepos. Kaxue usz
NepeyuUCIeHHbIX HUJICe OMHOCAMC K yemapeswum (deprecated) / ne noodepocusaemcs
cospemeHnuvimu sepcusimu Apache Spark?

A. Hadoop YARN

b. Apache Mesos

B. Spark Standalone Scheduler
I'. HM O/IMH W3 IePEUUCIICHHBIX

Otser:
b. Apache Mesos

Buvibepume seproe ymsepoicoenue
B Spark

A. Habop RDD - 310 Hem3MeHsieMas pacrpeaesieHHas KOJUICKITUS 00bEKTOB

b. Habopst RDD moryT conepxaTh 00beKkThI 11000r0 Tuna Ha Python, Java nnu Scala

B. Habopsr RDD 1o ymomr4anuio BEIMUCISIOTCS GpeiiMBopkoM Spark 3aHOBO BCAKHH pas,
KOTI'Z1a BBITNIOJHAETCS O4EpEAHOE IEHCTBHE

I'. Bce BbIILIENIEPEUNCIIEHHBIE

OtBeT:
I'. Bce BhINICTIEPEYNCIICHHBIC
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Buibepume HEgepnoe ymsepoicoenue




B Spark 2.x SparkSQL noszsonsem cozoasamos nabopser muna SchemaRDD

A. Y3 BHEIIHUX UCTOYHUKOB JAHHBIX
b. u3 pe3ynbTatoB 3anpocoB

B. u3 06b14nbIX HAO0OpOB RDD

I'. HeT BepHOTO OTBETA

Orser:
I'. HeT BepHOrO OTBETA

[Ipu ouleHMBaHUM TECTOBBIX 3aJaHUI THATHOCTUYECKOW KapThl HCIIOJIb3YIOTCS CIEAYOLINE
KPUTEPUU U IIKajla OLEHUBAHUS TECTUPOBAHUS

Ounenka/6annsl Kpurtepun onenku
Omauuno 90-100 % mpaBHIBHBIX OTBETOB
Xopouwo 70-89 %  mpaBUIIBHBIX OTBETOB

Yooenemeopumenvno | 50-69 %  npaBUIBHBIX OTBETOB

Heyooenemeopumenwvuo | 49% u MeHbllIe IPaBUIbHBIX OTBETOB

[TonmyuyeHnHble 6ayuibl (3a KaX/Iyr0 KOMIETECHIIMIO) paBHBI LIEJIOMY (OKPYTJIEHHOMY JI0 LIEJIOT0)
MPOLIEHTY MPaBWIbHBIX OTBETOB. ITOrOBBIN 6as1 32 BHIIIOJIHEHUE TUAarHOCTUYECKON pabOThI
paBeH cyMMe 0aslioB, MOJYUYECHHBIX 32 KaXXKIYI0 KOMIETEHIHI0, yMHOkeHHOU Ha 1 / K, rae K —
KOJIMYECTBO KOMIIETEHIUH, MPOBEPSEMBIX B JUArHOCTUYECKOM padoTe.
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