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1) Konudukarop pe3ynbTaToB 00ydeHHsI O TUCITUTIIMHE

Komudukarop pe3ynbraTtoB 00ydeHuUs

Kareropus Kon u Kon u Nunexc Hunaktrueckass | KoHnTpoaupyembie yueOHBIC dJ€MEHTHI, hopmMupyembie | MeTosl
(rpynma) HaVMEHOBA HauMeHoBaHUEe | TpynoBoi | eaununa (IAE) B pe3yJIbTaTE OCBOCHMS NUCIUIUIMHBI OLICHUBAaH
KOMIIETEHI] HUE MHAMKATOpa byHKLIN 3HaHuA Ymenus HaBbiku us
ui KOMIIETEHI] JOCTUKEHUS u ee pe3yJsbTar
uu KOMIIETEHIIUH | COAEpIKaH OB
ue OCBOCHUS
(3 I1C) TUCIIHAILIN
HBI
Cucremuoe | YK-1 N-5yk1 JM1  JE 1. | Ilouarue [Ipumensars Ucnonb3oBanus | Tecr,
" Crniocoben JleMonCTpUpYeT OcHOBHBIE rpaMuecKoil | OCHOBHEBIC [[BETOBOTO Kpyra | CUTyaIlMoH
KPUTHUECK | OCYWECTBIA | ' p Hpg;ICKa IPUHIUIIBL BU3YaJIU3allUl | TIPUHIIMIIBI JUIS OIIpEJeNICHUs | Has 3ajaya
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2) ATTeCTallMOHHbBIC MaTEPHAIIbI

2.1. Borpocs! 17151 HOATOTOBKY K 3a4€Ty (TECTOBOMY KOHTPOJIIO)

Ne

/1 Borpoc Komnereniun

1 [TonsTre rpadguyeckoil BU3yann3aluu JaHHbIX. YK-1
OcHOBHBIE TPUHLUIBI TpadUUecKOr  BHU3yaJIH3alHH,
npaBmiia 0OPMIICHHUS JarpaMM.

2 IlonsitTue o wnBeroBoM Kpyre. OCHOBHbBIE ITPUHLIMIIBI YK-1
MCIOJIb30BaHUs I[BETA.

3 | KBaprer DOuckomOa. 3HaueHue sl BU3yalln3allui JaHHBIX. YK-1

4 OcHOBHbIE THIIBI JUArpamMm, IPUMEHSEMBIX I OTUCAHUS YK-1
JaHHBIX B MEAWLIMHE U TPHHLUUIB BBIOOpa THIA
JarpamMmbl B 3aBUCHMOCTH OT aHAJIM3UPYEMBIX JAHHBIX.

3) [IpyHuunel  BU3yalnu3alud  MHOTOMEPHBIX  HaOOpOB YK-1
JTAHHBIX.

6 JlunewHbIi rpaduK — MOHSATHE, CIIOCOOBI CO3AAHMUS, YK-1
00J1acTh MPUMEHEHHUS

7 KpyroBas nuarpamMMa— nonsrtue, criocoObl CO3aHMs, VK-1
00JIaCTh MPUMEHEHUS

8 I'ucrorpamma, cronduaras quarpamMma — CX0JICTBO U VK-1
paznuune, 001acTh MPUMEHEHUSI.

9 Smuk ¢ ycamyu— NOHATHE, CIOCOOBI CO31aHus, 00JIacTh VK-1
IPUMEHEHHS

10 | Hduarpammsi: xopaosas, Canku, BopoHoro - crnoco0bl YK-1
CO3/1aHUs, 00JaCTh IPUMEHEHHUSI

11 | JJuarpammbl: TOpHAIO, yIieH, TEMIoBast - CHOCOObI YK-1
CO3/1aHUs, 00JaCTh IPUMEHEHHUSI

12 | lnarpamma paccessHUsl, CKaTTEPIUIOT - MOHATHE, CIIOCOObI YK-1
CO3/1aHHUs, 00JaCTh IPUMEHEHHUSI

13 | JlecHoii rpaduk - MOHSITHE, CTIOCOOBI CO3/IaHus, 00IaCTh YK-1
IPUMEHEHHUSI

14 | CoBpeMeHHble LHU(POBBIE MPOAYKTHI JUIS CO3JaHUs YK-1
BU3YyaJIM3aluil: MporpaMMHoe o0ecrieyeHre, HHCTPYMEHTHI
JUTs1 pabOTHI C JTAHHBIMU

15 | Kaprorpadguueckass aHUManus — TMOHITHE, CIOCOOBI YK-1
CO3/1aHUs, 00JaCTh IPUMEHEHHUSI

2.2. TecToBBIC 3a0aHHs

TectoBble 3amanusi pazpaboranHel 1o kaxaod JIE. 3amaHue mMO3BONSIET OIEHUTH 3HAHUS
KOHKPETHOU TEMBI JUCIUILTAHBIL.

B pamkax arrectanmmu oOydaromieMycsl TMpeajaraercs OTBETUTh Ha BOIMPOCHI 0a30BOTO,
MOBBIINICHHOTO W BBICOKOTO YPOBHS CIIOKHOCTH. B KaXJIOM ITyJie TECTOBBIX BOIPOCOB
UCTIONB3YIOTCSL  OTKPBIThIE (C  Pa3BEpPHYTHIM OTBETOM), 3aKpbIThie (Ha YCTaHOBIICHUE
MOCIIe0BATEIbHOCTH, HA YCTAaHOBIJIEHHUE COOTBETCTBHUS) U KOMOMHUPOBaHHbIE (C BLIOOPOM OJTHOTO
0TBeTa U 000CHOBAHUS BHIOOPA) TUIIBI 3aJaHUH.

[TprMephl TECTOBBIX 3aTaHHMA:

JAM 1 BBenenue B rpaguyecKyr0 BU3yaJIU3alUI0 HAYYHBIX JaHHBIX
JE 1. OcHOBHBIC NPUHIMIIBI BU3YATH3ALUH HAYYHBIX JAHHBIX




BFA30BbBII YPOBEHb

1. IIpoyuTaiiTe TeKCcT, BbIOepUTe NpaBuJbHbI 0TBeT. U/[-5vK-1
IIpumep kBapTeTa IHCKOMOA 1EMOHCTPUPYET BAKHOCTh:
1) Ucnionp30BaHmsI IIBETOBOTO Kpyra
2) Buzyanu3zauuu JaHHBIX
3) Ucnonbp3oBaHus TOJIBKO TaOIMYHBIX JaHHBIX
4) IIpumeHeHMsI TEKCTOBOTO aHAIN3a
5) AnasM3a JaHHBIX UCKIIOYUTEIHLHO C TOMOIIIBIO YHCIIOBBIX METOI0B

IIpaBuibHbBIA 0TBET: 2

2. IIpounTraiite TeKcT, BbIOepuTe NpPaBUIbHBINA 0TBeT. MJI-5yK-1
Ykaxkurte Kakoil nBeT rpadguka Jyuile UCI0Jb30BaTh JIJIs1 0TOOpaKeHUs1 HauboJiee
BAKHBIX IAaHHBIX:
1) Kpacupiii
2) XKenrbrit
3) Cunuit
4) 3eneHslii
5) YepHnsrit
IIpaBuabHbIi oTBeT: 1

3. IIpouuraiiTe TeKcT, BbiOepUTe NpaBUJIbHBINA oTBeT. U/1-5yKk-1
Onpenenure, KaKoil NPUHIMII OTHOCUTCHA K OCHOBAM BH3YaIU3alMM JAHHbBIX:
1) Ucnonp3oBaHue 4epHO-0€10i1 mamuTpbl
2) YcrpaHeHue UITHEH HHPOpMaIuu
3) MuHuM#3aIus UCIoIb30BaHus rpaduKoB
4) ITpumeHeHNEe NPOU3BOJIbHBIX 1[BETOB
5) Co3nanue MakCUMAaIIbHO CIIOKHBIX TPaQHKOB ISl SKCIIEPTHOTO aHAIN32

IIpaBU/IbHBIH OTBET: 2

4. IlpouuraiiTe TeKcT, BbIOepuTe NMpaBUiibHbIe 0TBeThl. U/[-5yk-1
Ykaskure 0OCHOBHbIE IPHHIUIIBI TPaduyeckoil BU3yaJIu3aluu JAHHBIX:
1) Ilpocrota rpaduxa
2) Yetrkoe o003HaYEHUE OCEH
3) Co>xHOCTh BOCTIPUSTHUS
4) [IpuBneyeHne MAKCUMAJIBHOTO KOJINYECTBA 1IBETOB
5) Mcnonp3oBaHue MOHATHON U JIOTUYHON CTPYKTYpHI rpaduka
IIpaBuabHbIii oTBeT: 125

5. lIpounTaiite TeKcT, BbiOepuTe MpaBuiabHbIe 0TBeThbl. M/I-5yk-1
Ykakure KaKoi THI rpauKa JIy4lle HCNoIb30BaTh Ui CPABHEHHs IBYX Ha0opoB
AAHHBIX
1) Kpyrosoii
2) JIuneiHbIi
3) CronGuarerit
4) ToueuHsblit
5) Hu oauH U3 nepeyncieHHbIX
IIpaBuabHbIii oTBET: 3



TTIOBBIIEHHBIN YPOBEHD

1. YcraHoBUTE BepHBbI HJIN HEBePHBI Bhicka3biBaHusi. M/[-5yk-1
1) I'padpukur TOKHBI COMIEPKATH TOIBKO CaMble BaXKHBIC JIEMEHTHI JUIsl YIIPOIICHUS
BOCHIPUSITHS
2) Jlns BU3yanu3anuy JaHHBIX ¢ BPEMEHHOMN MPUBSI3KOH MPEANOYTHTEIbHA THCTOTpaMMa
a) epBOe BEpHO, BTOPOE HEBEPHO;
0) mepBoe HEBEPHO, BTOPOE BEPHO;
B) 002 BEpHHI;
r) 00a HEBEPHBI.
[IpaBubHBINA OTBET: NIEPBOC BEPHO, BTOPOE HEBEPHO.

2. YcTaHOBHTE BEePHBI WM HeBepPHBI BbIcKa3biBanus. UJ1-5yk-1
1) JIunelinbrii rpaduK UCHIOIB3YETCS 11 OTOOPaKEHHS TPEHIOB BO BPEMEHHU
2) CronOuyarast fuarpamMma HOAXOUT JUIsl BU3yalu3aluy PaclpeieIeHus JaHHbIX
a) MepBO€ BEpHO, BTOPOE HEBEPHO;
0) mepBoe HEBEPHO, BTOPOE BEPHO;
B) 00a BEpHHBI;
r) 00a HEBEPHBHI.
[IpaBubHBINA OTBET: NIEPBOE BEPHO, BTOPOE HEBEPHO.

3. YcranoBuTe BepHBI WM HeBepHBbI BbicKasbiBaHus. U/1-5yk-1
1) Ucnonk30BaHue SpKUX [BETOB BCET/IA JeTacT rpaduK JIydie
2) Yetkoe 0003HAUYECHHE OCEH SBISETCS BAXKHBIM IMPUHIIUIIOM BU3yaTU3alluy JaHHBIX
a) epBOE BEPHO, BTOPOE HEBEPHO;
0) mepBoe HEBEPHO, BTOPOE BEPHO;
B) 002 BEpHHI;
r) 0o0a HEBEPHBI.
IIpaBWJIbHBINI 0TBET: [IEPBOE HEBEPHO, BTOPOE BEPHO.

4. YcTaHOBHTE BEPHBI HJIH HeBepHbI BbicKa3biBaHusl. U/1-Syk-1
1) 'uctorpamma ucnonb3yeTcst Uit CPaBHEHUS KaTeropHil
2) I'paduk paccestHUsI TOKA3bIBAET B3AUMOCBS3b MEKIY IEPEMEHHBIMU
a) epBoe BEpHO, BTOPOE HEBEPHO;
0) mepBoe HEBEPHO, BTOPOE BEPHO;
B) 002 BEpHHBI;
r) 002 HEBEPHBI.
IIpaBWJIBHBIN OTBET: [IEPBOE HEBEPHO, BTOPOE BEPHO.

5.YcTranoBuTe BepHbI WM HeBepHbI Bbicka3dbiBaHusA. U/[-Syk-1
1) 1nst oTOOpakeHust MPOIIEHTHOTO COOTHOIIEHHSI JAHHBIX JIYUIIIEe UCTION30BaTh
KpPYTOBYIO IHarpamMmy
2) [y oToOpaskeHHs pacrpeiesieHus JaHHBIX JIy4Ille HCIO0Ib30BaTh THCTOIPAMMY
a) epBoe BEpHO, BTOPOE HEBEPHO;
0) mepBoe HEBEPHO, BTOPOE BEPHO;
B) 002 BEpHHBI;
r) 002 HEBEPHBHI.
IIpaBuibHbIH 0TBET: 002 BEPHHBI.

BBICOKHI YPOBEHDB



1. IIpouuTaiiTe TeKCT U ycTaHOBUTE cooTBeTcTBHE. UI-SyK-1
CooTHecHUTe THIIBI IUATPAMM € HX OCHOBHBIM HA3HAYEHHEM:
1) duarpamMma paccessHust
2) Jluneitnslii rpaduk
3) N'acrorpamma
4) KpyroBas nuarpamma
5) Cronbuaras quarpamma
a) Busyanuzauus pacnpeeneHus JaHHbIX
0) [1okas TpeH1a W1 U3MEHEHHUsI BO BpEeMEHU
B) [Ipencrasienne kareropuil B NpoueHTax
r) OTroOpakeHrne B3aMMOCBS3H JIBYX MEPEMEHHBIX
1) CpaBHEHHE KaTErOpUil JaHHBIX
IIpaBuabHbIi oTBeT: 1126324857

2. [IpounTaiite TeKcT U ycTaHoBUTE cooTBeTcTBHE. M /[-5vK-1
CooTHecHTe THNBI JAHHBIX C MOAXOASAIUMH IrPpauueCKUMH THIIAMM:
1) KonnyecTBeHHBIC TaHHBIC
2) KareropuasbHble 1aHHBIE
3) JlanHbIC C BpeMEHHOW MPUBS3KOH
4) CoOoTHOLIEHUS MEXKAY IEPEMEHHBIMU
5) CraTuctrueckoe pacmpeeneHmue
a) Jluneinsiit rpadux
0) I'paduk paccesHus
B) ['mcrorpamma
r) CronbyaTas quarpamma
n) Kpyrosas auarpamma
IIpaBuabHbIi oTBeT: 1B2r3a4657

3. [IpouuTaiiTe TEKCT U yCTAHOBHUTE Moc/ieaoBaTebHOCTh. MJ[-5vk-1
YnopsiaoubTe HIaru co3AaHus rpadpuueckoii BU3yajau3anum JaHHbIX:
1) Onpenenenue TUNa JaHHBIX
2) IloaroroBka MaHHBIX JJIs1 BU3yalId3alluu
3) Bei6op moaxoAsIero Tima uarpaMmmal
4) Hactpoiika 1BeTOBOU MaauTpbl 1 0opMIIeHUS rpaduka
5) Untepnperanus u npe3eHTanus rpaduka

IpaBuabHblii oTBeT: 12345

4. IIpounTaiiTe TEKCT U YCTAHOBHUTE MoCae10BaTeNbHOCTh. UI-Syk-1
Onpenenure NOPsAI0OK AeCTBHI NPH BbIOOpPE IBETOBOM NMAJIUTPbI:
1) Ananu3 ayautopuu (0COOEHHOCTH BOCIIPUSTHS, JAIbTOHU3M)
2) OmpeneneHue eI BU3yaau3alun
3) Be1i6op manuTpsl: KOHTPACTHOM, MOHOXPOMHOM HJIU TPaJIMEHTHON
4) TectupoBaHMe NATUTPHI HA BOCHIPUSATHE
5) IlpuMeHeHue manuTphl K AUarpaMme

IIpaBuabHbIi oTBeT: 12345

5. IlpouuTaiiTe TeKCT U yCTAaHOBHUTE MocJjeaoBaTeabHOCTh. M/[-Syk-1
Ynopsuloque ITalbI BblﬁOpa MOAXOAAIIEI0 THIIA BU3YAJIU3AllUU
1) Onpenenenue Tuna JaHHBIX (KaTeropuanbHble, KOTUYECTBEHHbIE)
10



2) IlocranoBKa 1enel BU3yain3anuu (CpaBHEHUE, B3AUMOCBSI3b, pacpeiesieHrE)
3) ComocraBieHue 1esei ¢ TOCTYIMHBIMUA TUTIaMH TPaduKOB
4) TectupoBanue rpaduka BHIOPAaHHOTO THIIA
5) [Ipumenenue rpaduka BHIOPAaHHOTO THIIA K JAHHBIM
IIpaBuabHbIi oTBeT: 12345

JIM 1 BBeenue B rpa)uuecKyio BU3YaJIN3alMI0 HAYYHBIX TaHHBIX
JE 2. Tunsl rpadpuyeckoii BU3yajau3auuu

BA30BbII YPOBEHbD

1. IIpoyuTaiiTe TeKCT, BbIOepUTe NpaBuJbHbI 0TBeT. U/[-5vK-1
Juarpamma simmk ¢ ycamu (box plot) ucnosb3syeres, 1Jis:
1) leMOoHCTpanuu TpeHaa BO BPEMEHHU
2) Buzyanu3zauuu pacnpeneneHus JaHHbIX
3) [IpencraBneHus KaTeropuii B MporieHTax
4) CpaBHeHHUS pacIpOCTPAHEHHUS BO BPEMEHHU PSIOB IEPEMEHHBIX
5) OTo6pakeHust MHOTOMEPHBIX TaHHBIX

IIpaBuibHbIA 0TBeET: 2

2. lIpounTraiite TeKcT, BoIOepuTe NpaBUIbHbINA 0TBeT. UJI-5yK-1
YkaxuTe KAKOH THII IMATPAMMBI JIy4llle HCII0JIb30BaTh JAJIsl 0TO0OpaKeHus 10J1ei
PA3JIMYHBIX KAaTerOpui B cOCTaBe JAHHBIX?
1) JIunerinblil rpadux
2) 'ucrorpamma
3) KpyroBas nuarpamma
4) Inarpamma paccestHus
5) Sk ¢ ycamu
IIpaBuiabHbIi oTBET: 3

3. IIpouuraiiTe TeKcT, BbIOEepUTEe NPpaBUJIbHBIH oTBeT. U/I-5yKk-1
YkaxuTe KaKoil THII AMATPAMMBI NOAXOAMUT /UISl AHAJIM3a MIOTOKOB MJIM NPO1eccoB?

1) Conku
2) JIuneinblii rpaduk
3) Topuano
4) VYrneii
5) XopaoBas quarpamma

IIpaBuabHbIii oTBeT: 1

4. Ilpounraiite TeKcT, BbIOepUTe NMpaBUibHbIe 0TBeThl. UJ[-5yk-1
Ykakure TUIIBI JHATPAMM, NOAXOASIIME /15l BU3YATU3aLUM MHOTOMEPHBIX
AAHHBIX:
1) XopaoBas quarpamma
2) AuarpaMmMa paccessHUs
3) Conkn
4) TennoBas KapTa
5) Ak ¢ ycamu
IIpaBuabHbIi oTBeT: 134

5. Ilpouuraiite TeKcT, BbIOepUTe NpaBUibHbIe 0TBeThI. MJ[-5yk-1
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YkakuTe KaKkue NPUHIUNBI Ba’KHO YYUTHIBATH P BLIOOpPE THIIA THATPAMMBI?
1) I[IpoctoTra BocipusTHS
2) CooTBETCTBUE JaHHBIX JUarpamMme
3) Ucnonb30BaHKE SIPKUX IIBETOB
4) Ananrauus A UeJIeBON ayIuTOPUI
5) Ucnionb30BaHUE CI0KHBIX BU3YAIbHBIX 3((HEKTOB
IIpaBuiabHbIi oTBeT: 124

TIOBBIILEHHbBIN YPOBEHD

1. YcraHoBuUTE BepHBI HJIN HEBePHBI Bhicka3biBaHusi. M/[-5yk-1
1) Jlecnoii rpaduk (Forest Plot) mogxomuT a1t BU3yasiu3aliuy pe3ysibTaTOB METaaHaIn3a.
2) Muarpamma BopoHoro sydiiie BCero NoaxoauT Jisi 0TOOpaskeHus: TPEHI0B BO
BpPEMEHH.
a) epBOe BEpHO, BTOPOE HEBEPHO;
0) mepBoe HEBEPHO, BTOPOE BEPHO;
B) 002 BEpHHI;
r) 00a HEBEPHBI.
IIpaBWJIbHBII 0TBET: [IEPBOE BEPHO, BTOPOE HEBEPHO.

2. YcTaHOBHTE BePHBI WM HeBepHBI BbIcKa3biBanus. U/1-Syk-1
1) 'ucrorpamma MCIIONIB3YETCS ISl aHATM3a PACIIPE/ICICHUS JaHHBIX.
2) KpyroBas quarpaMmMa MmoaxX0IuT ISl aHAJIM3a MHOTOMEPHBIX JTaHHBIX.
a) epBOE BEPHO, BTOPOE HEBEPHO;
0) mepBoe HEBEPHO, BTOPOE BEPHO;
B) 00a BEpHHI;
r) 00a HEBEPHBHI.
IIpaBUJIbHBIN 0TBET: NIEPBOE BEPHO, BTOPOE HEBEPHO.

3. YcranoBuTe BepHBI WM HeBepHBbI BbicKasbiBaHus. UJ1-5yk-1
1) TerutoBas KapTa MO3BOJISIET aHATM3UPOBATH UHTEHCUBHOCTD JTAHHBIX.
2) CoHKM MOAXOAUT AJIS aHAJIM3a PaCIPeIeNIeHUs YacTOT TaHHBIX.
a) epBO€ BEPHO, BTOPOE HEBEPHO;
0) mepBoe HEBEPHO, BTOPOE BEPHO;
B) 00a BEpHBI;
r) 00a HEBEPHBI.
IIpaBWJIbHBII 0TBET: IIEPBOE BEPHO, BTOPOE HEBEPHO.

4. YcTaHOBHTE BEPHBI WU HeBepHbI BbicKa3biBaHusl. U/I-5vk-1
1) JIuneitnplit rpadMk MOJXOMUT JIJISl aHAIM3A PACTIPEICIICHUS TaHHBIX.
2) Anamop(hupoBaHHBIC KAPTHI UCTIONB3YIOTCS TSI IPEACTABICHHS TeorpadHuecKux
JTAHHBIX B HCKOKEHHOM BHJIC.
a) IepBOE BEPHO, BTOPOE HEBEPHO;
0) mepBoe HEBEPHO, BTOPOE BEPHO;
B) 00a BEpHBI;
r) 00a HEBEPHBI.
IIpaBWJIbHBINI 0TBET: NIEPBOE HEBEPHO, BTOPOE BEPHO.

5. YcTranoBuTe BepHbI WM HeBepHbI BbicKa3biBaHus. U/[-5yk-1
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1) InarpaMma paccestHusI UCTIONB3YETCS I OTOOpaKEHHSI B3aMMOCBSI3EH MEXTy IBYMSI
MepEeMEHHBIMH.
2) duarpamma «ymnei» Jydiie BCero MoAXO0IUT JIJIsl aHATIN3a BPEMEHHBIX JTAHHBIX.
a) epBOe BEpHO, BTOPOE HEBEPHO;
0) nmepBoe HEBEPHO, BTOPOE BEPHO;
B) 00a BEpHHBI;
r) 00a HEBEPHBHI.
[IpaBuJabHBIA 0TBET: NIEPBOE HEBEPHO, BTOPOE BEPHO.

BbICOKMI1 YPOBEHbD

1. IIpouuTaiiTe TeKCT U ycTaHOBUTE cooTBeTcTBHE. U1 -SyK-1
CooTHecHTe THIIBI IMATPAMM € UX OCHOBHBIM HAa3HAYEHHEM:
1) Amwmk ¢ ycamu
2) KpyroBas auarpamma
3) Conku
4) Jlecnotii rpaduk (Forest Plot)
5) XopmoBas quarpamMma
a) Busyanuzauus pacnpeseneHus JaHHbIX
0) IIpencraBnenue gojel KaTeropuia
B) AHaJIu3 MOTOKOB WJIM NPOLIECCOB
r) OTtoOpaxkeHue pe3yabTaTOB MeTaaHalIn3a
1) OToOpakeHHe CBS3CH MEXKITY dJIEMEHTAMHU
IIpaBuabHbIH oTBeT: 1a263B4157

2. lIpouuTraiite TekcT u ycranoute coorBercrBue. MJI-5yk-1
CooTHecuTe 0COOEHHOCTH BH3YaJIU3AIMU MHOTOMEPHBIX JaHHBIX €
COOTBETCTBYIOLUMMH THIIAMH JHATPAMM.
1) Ucnonp3oBanue BETA /JIs1 BBIJCICHHS 3HAYCHUHN
2) Buzyanu3zanus B3auMOAEHCTBUS TIOTOKOB JIaHHBIX
3) 3anuBKa LIBETOM KapThl U3y4aeMOW TEPPUTOPUH B 3aBUCHMOCTH OT BEJIMUMHBI
nokaszaTess
4) Busyanu3zanus pacrpeaeneHus JaHHbIX
5) OnHOBpeMeHHOE 0TOOpaKeHHE HECKOJIBKUX KaTeropuit
a) TeruoBas kapTa
0) XopaoBas tuarpamma
B) CoHKN
r) Xoporuier
n) SAmuk ¢ ycamu
IIpaBuabublii oTBeT: 12283141560

3. IIpouuTaiiTe TekcT U ycTaHoBUTe cooTBeTcTBHE. M/-OyK-1

CooTHecHuTe THIIBI JaHHBIX ¢ IPUMEPAMH BH3YaIU3allHHU.
1) KateropuanbpHble 1aHHbIE
2) KonnuecTBeHHbIE JaHHBIE
3) Bpemennsle psiabl
4) I'eorpaduyeckue 1aHHbIE
5) MHoromepHbI€e TaHHbIE

a) Jluneitnbiit rpaduk

6) Kpyrosas nuarpamma
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B) AHamMopdupoBaHHAs KapTa

r) CoHKH

n) Juarpamma paccesHus
IIpaBuabHbIi oTBeT: 16213a4B5T

4. lIpounTaiite TeKCT U ycTaHOBUTE cooTBeTcTBHE. M /[-5vK-1
CooTHecHTe TUIBI INATPAMM € UX BO3MOKHBIMH OIIMOKAMU NMPHU BU3yaTH3AIUM.
1) TenoBas kapTa
2) Jluneitnblii rpaduk
3) Conku
4) Amuk ¢ ycamu
5) KpyroBas nuarpamma
a) HeBepHast uHTEpIipeTanus MOTOKOB U3-3a IJIOTHOCTU JAHHBIX
0) HeBepuplii MacmTad oceit
B) HenpaBuiibHBII BEIOOD IIBETOBOM MATUTPHI
r) [Toreps nndopmaiuu mpu 0ToOpaKeHUH BHIOPOCOB
1) CIIOKHOCTH BOCHPHUSATHS IOJIEH B Ciydae OOJIBIIOro KOJMYECTBA KaTeropuid
IIpaBuabHbIi oTBeT: 1826324157

5. lIpouuTaiite TekcT u ycranoBute coorBercrBue. MJI-5yk-1
CooTHecHuTe THINIBI TPAYPUKOB ¢ X OTPAHMYEHUSIMH.
1) Kpyrosas nuarpamma
2) JlecHoii rpadux
3) Auarpamma paccessHus
4) TeruioBas KapTa
5) Conku
a) TpyaHO HHTEPIPETHPOBATH MPU OOJIBIIIOM YHCIIC KATETOPUH
0) 3aBUCHMOCTH OT MIPABHJIBHOTO MacIiTada JaHHBIX
B) TpyaHO BOCTIPUHUMAIOTCS CIIOYKHBIE TTOTOKH
r) [loTeps nndopmaluu npu HENPaBUILHOM BBIOOPE IIBETOB
1) OrpannyeHus MPU aHAIU3E TUIOTHOCTH JTAHHBIX
IIpaBuabHblii oTBeT: 1226314158

JIM 1 BBenenue B rpaguuecKyro BU3yaJIu3alii0 HAYYHBIX JaHHBIX
JE 3. UHcTpyMeHTBI AJ1sl BU3YaJTu3alMU JAHHBIX

BA30BbIA YPOBEHDb

1. IlpounTaiite TeKkcT, BbIOepuTe NpaBUIbHbIN oTBeT. U /[-SyK-1
YKakuTe KaKoi U3 HHCTPYMEHTOB Han0o/1ee 4acTo HCIOJIb3YeTCs I
BU3YaJIU3AIUM JaHHBIX Ha si3bike Python?
1) Excel
2) Matplotlib
3) SPSS
4) Pandas

5) AutoCAD
IIpaBuabHbBIH OTBET: 2

2. [IpounTraiite TeKcT, BbiOepuTe NpaBuabHbINA 0TBeT. UJ[-5yK-1
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Ykaxurte kakasi 0ud/MoTeKka Ha si3bIKe R Hcnoab3yercs 11 NOCTPOEHUs
HECTAHJAAPTHBIX BU3YyaJIM3alui?

1) plotly
2) pandas

3) ggplot2
4) sklearn
5) seaborn
IIpaBuabHBIH oTBeT: 3

3. IIpounraiiTe TeKCT, BbIOEPHUTE NPpaBUIbHBIH 0TBeT. UJI-5yK-1
YkakuTe KaKOi HHCTPYMEHT JIy4llie HCIO0JIb30BAaTh /1JIsl CO3/IaHNS HHTEPAKTHBHBIX
rpa¢uxoB Ha Python?
1) Matplotlib
2) ggplot2
3) Seaborn
4) plotly
5) NumPy
IIpaBuabHBI oTBeT: 4

4. lIpounTaiiTe TeKCT, BbIOepUTE NMPpaBUWIbHBINH 0TBeT. MJI-Syk-1
YkaxuTe KaKoH HHCTPYMeHT Ha Python Jiy4iie ucnosib30BaTh AJ1s1 AaHAJIM3A U
00padoOTKM JaHHBIX Nepea X BU3yajau3aunuei?
1) Matplotlib
2) Seaborn
3) pandas

4) ggplot2
5) plotly

IIpaBuabHBI oTBeT: 3

5. lIpounTaiiTe TeKCT, BbIOEpUTE NMPpaBUIbHBINH 0TBeT. MJI-SyKk-1
Ykaxure kakas 0u0M0TeKa Ha si3bIKke R Hcnosib3yercs 1Jis1 CO31aHusl INArpaMM,
rpagukoB?
1) ggplot2
2) Seaborn
3) Matplotlib
4) NumPy
5) pandas
IIpaBuabHbIii oTBeT: 1

TTIOBBIILIEHHBIN YPOBEHD

1. YcranoBuTe BepHbI HJIM HeBepHBI Bbicka3biBanus. UJ[-Syk-1
1) ggplot2 — sto Gubnmoreka Python mis Bu3yanusaiuu qaHHBIX.
2) RStudio — aT0 cpena pa3paboTKu I pabOTEHI € SI3BIKOM R.
a) IepBOE BEPHO, BTOPOE HEBEPHO;
0) mepBoe HEBEPHO, BTOPOE BEPHO;
B) 00a BEpHBI;
r) 00a HEBEPHBI.
IIpaBu/IBbHBIH OTBET: [IEPBOE HEBEPHO, BTOPOE BEPHO.
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2. YcTaHoBHTE BePHBI HJIM HeBepHBbI BbhIcKasbiBaHusA. M/I-Oyk-1
1) Seaborn — 310 HHCTpYMEHT It pabOTHI ¢ TpaduKaMH Ha S3bIKE R.
2) NumPy ucnonb3yercst st CO3jaHusl BU3yalu3aluil JaHHbBIX.
a) epBOe BEpHO, BTOPOE HEBEPHO;
0) nmepBoe HEBEPHO, BTOPOE BEPHO;
B) 00a BEpHHBI;
r) 002 HEBEPHBHI.
IIpaBuiIbHBINH 0TBET: 002 HEBEPHEI.

3. YcTraHoBHTE BepHBI WIH HeBepHBI Bhicka3dbiBaHus. U /-5yk-1
1) Python — 3T0 513bIK IPOrpaMMHUPOBaHHSI, HA KOTOPOM MOXKHO CO3/1aBaTh
BU3YaJIU3alluH JAaHHBIX.
2) Matplotlib mo3BosnsieT co3naBath CTaHAAPTHBIE TPAPUKH.
a) epBOE BEpHO, BTOPOE HEBEPHO;
0) nepBoe HEBEPHO, BTOPOE BEPHO;
B) 00a BEpHHBI;
r) 00a HEBEPHBHI.
IIpaBuiabHbBIH 0TBET: 002 BEPHHBI.

4. YcTaHoBHTE BepPHbI WM HeBepHbI BbicKasbiBaHus. U1-5yk-1
1) Matplotlib mo3BossieT CTpOUTH KaK CTaHAAPTHEIE, TAK U CI0KHBIC TPAapUKH.
2) Pandas ucrionb3yercs st TOCTPOCHUSI HHTEPAKTUBHBIX TPA(QUKOB.
a) epBOe BEpHO, BTOPOE HEBEPHO;
0) mepBoe HEBEPHO, BTOPOE BEPHO;
B) 002 BEpHHI;
r) o0a HEBEPHBI.
IIpaBWJIbHBINI OTBET: [IEPBOE BEPHO, BTOPOE HEBEPHO.

5. YcranoBuTe BepHbI WM HeBepHbI BbIcKasbiBaHusA. U/1-5yk-1
1) plotly ucrionb3yercs 11 MOCTPOCHUSI UHTEPAKTUBHBIX TPaUKOB
2) Python u R ncrnonb3ytores /i aHanu3a JaHHBIX U OCTPOEHUS TpaduKOB.
a) epBOe BEpHO, BTOPOE HEBEPHO;
0) mepBoe HEBEPHO, BTOPOE BEPHO;
B) 002 BEpHHBI;
r) 002 HEBEPHBI.
IIpaBuibHbIH 0TBET: 002 BEPHHBI.

BBICOKUN YPOBEHD

1. IIpounTaiiTe TEeKCT M ycTaHOBUTe cooTBeTcTBHE. M /[-SyK-1
CoorHecurte komanasl Python u R.
1) Python
2)R
a) print()
0) cat()
B) len()
r) length()
1) type()

IIpaBuabHbIi oTBeT: 1aBI20T
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2. IlpounTaiite TeKCcT U ycTaHoBUTe cooTBeTcTBHE. MJI-5vK-1
CoorHecute komaHabl Python u R 1151 pacdyera craTuCTHYECKHX MTOKAa3aTeJIei.

1) Python

2)R
a) np.mean()
6) mean()
B) np.std()
r) sd()

1) np.median()
IIpaBuabHbBIH oTBeT: 1aBa20r

3. IIpounTaiiTe TeKCcT U ycTaHoBUTe cooTBeTcTBHE. MJ[-SvK-1
CootHecute komanabl Python u R 1151 BbIBO/A TaHHBIX.
1) print()

2) head()

3) len()

4) sum()

5) list()
a) cat()
6) head()
B) length()
r) sum()
) list()

IIpaBuabHbIH oTBeT: 1a263B4157

4. [IpouuTaiiTe TEKCT U 3aNMIIUTE Pa3BepPHYTHIH 000cHOBaHHBbIH 0TBeT. U/[-5vK-1
HanuimmTe Ko/ Ha si3bIKe porpaMMupoBanus Python, koropslii 6y1eT BHIBOIUTH B
KOHCOJIb «[IpuBeT Mup!»

IpaBuabubiii oTBeT: print(“IIpuser mup!”)

Bapuant npaBuibHoro orsera: print('Tlpuser mup!')

Bapuant npaBuiibHoro orsera: print("I[Ipuser mup!")

5. lIpounTaiiTe TEKCT M 3aNMIIUTE Pa3BepHYThI 000cHOBaHHbIN oTBeT. M/I-5yK-1
Hanmummre Ko/ Ha si3bIKe MporpaMMupoBanusi Python, koropelii mo3Bour
UMIoOpPTHPOBaTh OubauoTeky matplotlib

IpaBuabubiii oTBeT: import matplotlib

JAM 2 OcHoBbI rpadgu4ecKoil BU3yaIu3alii HAYYHbIX JAHHBIX
JE 4. IlocTpoeHue cTaHAAPTHBIX BU3YaJTU3alUid M NPOJABMHYThIe TEXHUKH CO3IAHUSA
Hay4YHOIl HH(porpadpuku

BA30BbI YPOBEHDB

1. ITpounTaiiTe TeKCT, BbIOepuTe NpaBuIbHbIA 0TBeT. M/[-5yK-1
YkaxuTe KAKOH THII AMATPAMMBI JIy4llle BCero MOAXO0AUT I 0TOOpaKeHUsl TPEeHaa
BO BpeMeHH?
1) l'ucrorpamma
2) JIuneitnblii rpaduk
3) Kpyrosas nuarpamma
4) Slmuk ¢ ycamu
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5) Vei
IIpaBUIbHBIH OTBET: 2

2. [IpounTaiiTe TeKCT, BbIOepUTE NpaBUWIbHBINA 0TBeT. MJI-5yKk-1
YkakuTe KaKoi THII IMATPAMMBI U3 MepPeYHCIeHHBIX HanboJiee MOAXOMUT IJIs
BHU3YaJIM3allMU CBsI3eil Meka1y o0beKkTamu?
1) Xopnosast tuarpamma
2) TermoBast kapra
3) Jluneitnblii rpaduk
4) Jlecnoit rpadux
5) Boposnoro
IIpaBuabHbBI oTBeT: 1

3. IIpounTaiiTe TeKCT, BbIOEPHUTE NPaBUIbHBIN 0TBeT. UJ-5yK-1
YkakuTe KaKO#i THII IMATPAMMBI UCIIO0JIB3YyeTCs J1JIsl PeACTaBJIEHNs 10J1eH OT
o0urero kojuiecrsa?
1) JIuneitnsrii rpaduk
2) KpyroBas nuarpamma
3) Cronbuaras quarpamma
4) TermoBast kapra
5) Topuano
IIpaBUIbHBIH OTBET: 2

4. lIpounTaiiTe TeKCT, BbIOepUTE NMPpaBUWIbHBINH 0TBeT. MJI-SyKk-1
YkaxuTe VI BU3YyaTU3aUUM KAKUX JTAHHBIX 1eJ1IeC000Pa3HO HCNO0Ib30BaTh SIIIMK €
ycamu?
1) Bpemennsle psiibl.
2) Pacnipenenenrie JaHHBIX U BBIOPOCHI.
3) [loToku HaHHBIX.
4) I'eorpaduueckue TaHHBIE.
5) Kareropuu.
IIpaBuibHbIH 0TBET: 2

5. Ilpouuraiite TeKcT, BbIOepuTe NPaBUIbHBINH 0TBeT. UJI-5vK-1
Ykakure KaKoW THI AMATPaMMBbI U3 NlepeYHCJIEHHBIX JIy4llle BCcero NoaAXoauT JJIf
aHAJM32 NPOCTPAHCTBEHHbIX IAHHBIX?
1) Auarpamma Boponoro
2) JlecHoit rpadux
3) Conku
4) I'mctorpamma
5) Yneit
IIpaBuabHbIii oTBeT: 1

TTIOBBIIIEHHBIN YPOBEHD

1. YcranoBuTe BepHbI HJIM HeBepHbI BbIcka3biBanus. UJ[-Syk-1
1) JlecHoit rpaduk UCTIONB3yeTCS JJISl BU3YaTU3AIMH CBSA3EH MEXTy KATETOPHUSIMH.
2) TeruoBasi KapTa MOXKET OBITh UCIIOJIb30BaHA JJIsl aHAJIM3a JAHHBIX BO BPEMEHHU.
a) epBOe BEpHO, BTOPOE HEBEPHO;
0) mepBoe HEBEPHO, BTOPOE BEPHO;
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B) 002 BEpHHI;
r) 00a HEBEPHBI.
IIpaBWJIBbHBINI OTBET: [IEPBOE HEBEPHO, BTOPOE BEPHO.

2. YcTaHOBHTE BEPHBI WU HeBepHbI Bbicka3biBaHusl. MJ1-5yk-1
1) Auarpamma BopoHoro npumMeHsiercs A1t 0ToOpakeHus reorpauuecKkux TaHHbIX.
2) KpyroBas quarpamMma npuMEHSIETCs JIJTs aHaJIM3a B3aUMOCBSI3CH MEKITY
MIePEMEHHBIMH.
a) epBOe BEpHO, BTOPOE HEBEPHO;
0) mepBoe HEBEPHO, BTOPOE BEPHO;
B) 002 BEpHHI;
r) 00a HEBEPHBI.
IIpaBUWIbHBIN 0TBET: NIEPBOE BEPHO, BTOPOE HEBEPHO.

3. YcraHoBuTE BepHBI WM HeBepHBI BbicKa3biBanus. U/1-5yk-1
1) AramophupoBaHHBIE KApThI TO3BOJISIOT BU3YaJIM3UPOBATH UACMUOIOTHICCKUE
JAaHHBIC B TIPOCTPAHCTRBE.
2) CoHKH MOAXOAUT [T OTOOPa)KEHHS PACIPEICIICHHS YaCTOT.
a) epBOe BEpHO, BTOPOE HEBEPHO;
0) mepBoe HEBEPHO, BTOPOE BEPHO;
B) 002 BEpHHI;
r) 00a HEBEPHBI.
IIpaBWJIbHBII 0TBET: [IEPBOE BEPHO, BTOPOE HEBEPHO.

4. YcTaHoOBHTE BEePHBI WM HeBepPHBI BbhicKa3biBanus. UJ1-5yk-1
1) 'ucrorpamma Jrydiie Bcero moAXOMUT [T aHAJIN3a KaTerOPUAIbHBIX JTAHHBIX.
2) Sluyk ¢ ycaMu TI03BOJISICT OJJHOBPEMEHHO 0TOOpakaTh MeIUaHy, KBAPTUJIbHBIC
3HAYCHUS U BHIOPOCHI.
a) epBOe BEPHO, BTOPOE HEBEPHO;
0) mepBoe HEBEPHO, BTOPOE BEPHO;
B) 00a BEpHBI;
r) 00a HEBEPHBI.
IIpaBWJIbHBII 0TBET: IIEPBOE HEBEPHO, BTOPOE BEPHO.

5. YcranoBuTe BepHbI WM HeBepHbI BbIcKasbiBaHus. UJ1-Syk-1
1) Anarpamma TopHag0 0TOOpakaeT MOTOK JAHHBIX MEXAY Y3JIaMH.
2) Tnarpamma BopoHoro npeaHa3HadeHa i BU3yalln3allii UCKaKCHHBIX
reorpapuuecKux JaHHBIX.
a) epBO€ BEPHO, BTOPOE HEBEPHO;
0) mepBoe HEBEPHO, BTOPOE BEPHO;
B) 00a BEpHBI;
r) 00a HEBEPHBI.
IIpaBuabHbBIH 0TBET: 002 HEBEPHBI.

BBICOKMI1 YPOBEHb

1. IlpounTaiiTe TekeT M ycTaHOBUTe cooTBeTcTBHE. M/[-SyK-1
CooTHecuTe THIIBI AUATPAMM C UX OCHOBHBIM Ha3HAYeHHEM:
1) Jlecnoii rpadux (Forest Plot)
2) TemnoBas kapra
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3) Auarpamma BopoHoro
4) Amuk ¢ ycamu
5) Anamop¢upoBaHHBIE KapThl
a) Busyanuzanus pacnpeneneHus JaHHBIX U BBIOPOCOB
0) KapTsl uckaxeHHoro mMacmirada Jjisi aHaIM3a SMUIEMUOIOTHISCKIX JaHHBIX
B) Busyanusauus pe3ynbTaToB MeTaaHaIN3a
r) AHanu3 reorpaduyecKux JaHHBIX
1) AHa/Iu3 JaHHBIX B 3aBUCHUMOCTH OT MHTEHCHUBHOCTH OKPACKU sTYEeK
IIpaBuabHbli oTBeT: 1B213r4a56

2. [IpouuTaiiTe TEKCT ¥ YCTAHOBUTE MOCA€e10BaTEIbHOCTH. M /[-5yK-1
YcTraHoBHTe NOC/1€10BATEILHOCTH NOCTPOEeHHS JuarpaMmbl BopoHoro:
1) UmnopT gaHHBIX
2) Beruncnenne KOOpAUHAT TOUYEK
3) IIpumeHeHne anropuTMa ocTpoeHus odnacren
4) OtpucoBka o0nacTeil ¢ ucrnoiab30BaHueM Seaborn wim ggplot2
5) Hacrpoiika 11BeTOB JjIs1 KaKJOTO CETMEHTA

IIpaBuabHbIi oTBeT: 12345

3. [IpouuTaiiTe TEKCT U yCTAHOBHUTE Moc/ieaoBaTebHOCTh. MJ[-5vk-1
YcraHoBUTE N10CJIEI0BATEIBHOCTL CO3AaHHUS TeNJI0BOM KapThl B Python:
1) Umnopt Oubnuotexu Seaborn
2) [MoaroroBka naHHBIX B pandas
3) [TocTpoeHue kapThl ¢ UCHOJIb30BaHUEM sns.heatmap()
4) HacTpoiika n1BeTOBOW NaIUTPhl U METOK
5) Coxpanenue rpaduka

IIpaBuabHbIi oTBeT: 12345

4. IIpounTaiiTe TEKCT U 3aNMIIUTE Pa3BepPHYThIH 000cHOBaHHBbIN oTBeT. U/I-5yK-1
BceraBbTe nponyuieHHYI0 CTPOYKY K02, KOTOPasi MO3BOJIUT CO34aTh IHATPAMMY
paccestHUs

import matplotlib.pyplot as plt

# Jlannbie

height = [160, 165, 170, 175, 180, 185]

weight = [60, 62, 66, 70, 74, 78]

# IlocTpoeHue quarpaMMbl paccessHus

# IlpomnymieHHas CTpoka

plt.title(" IuarpamMma paccestHus: pocT 1 Bec")

plt.xlabel("Poct (cm)")

plt.ylabel("Bec (xr)")

plt.show()
Ipasuabubiii oTBeT: plt.scatter(height, weight)
BapuanT npaBujibHOro orsera: plt.scatter(weight, height)
BapuanT yacTnyHo npaBHIBLHOTO oTBeTa: plt.scatter()

5. IlpouuTaiiTe TeKCT U 3aNUIIMTE Pa3BepHYTHIH 000cHOBaHHbIH oTBeT. M/[-Syk-1
BcraBbTe NponyeHHy0 CTPOUKY KOAa, KOTOPAas MO3BOJIMT CO31aTh rPapuK U3MeHeHM st
TeMIIepaTyphbl B 3aBHCHMOCTH OT BpeMeHH B Yacax

import matplotlib.pyplot as plt

# JlanHble
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time =[0, 1, 2, 3, 4, 5]
temperature = [10, 12, 15, 18, 20, 21]
# Iloctpoenue rpagpuka
# [IponymieHHas cTpoka
plt.title("M3menenue temmneparypsi')
plt.xlabel("Bpems (gacei)")
plt.ylabel("Temneparypa (°C)")
plt.show()
IMpaBuasusiii oTBeT: plt.plot(time, temperature)
BapuaHT yacTuyHO npaBuiIbHOro orsera: plt.plot()

2.3 CutyalMoHHbIC 3a7a4K1
[Ipumep cuTyallMOHHOM 3aa4H:

Curyaronnas 3amaua Ne 1 (IE1, UJ1-5vk-1)
[pakTrueckoe 3aganue: Co3qanue BU3yaan3aluy, TOKA3bIBAIOIIYIO H3MEHEHUS KOJINYECTBA
Clly4aeB UH(PEKIUOHHOTO 3a00J1€BaHMs 32 HECKOJIBKO JIET.

Lens: Hayunthcst BEIOMpPATh MOAXOSIINN THIT IUArpaMMBI JIJIsl aHAIM3a U3MEHEHUN JaHHBIX BO
BPEMEHHU.

[lary BeIMOJHEHUS 3aJaHUS:
1. [Ipoananusupyiite JaHHBIE:
I'ox: 2018, 2019, 2020, 2021, 2022, 2023, 2024
Kommaecto cimyyaes: 120, 150, 200, 180, 210, 250, 235
2. Onpeaenure, KaKOW TUM JUarpaMMbl HOJXOAUT ISl OTOOpaKEHUsI U3MEHEHUH.
3. Ucnone3yst Excel, co3naiite nmHelHbIi rpaduk, 0TOOpa3HB rojbl HA OCH X U KOJIUYECTBO
CJIy4aeB Ha OCU Y.
4. lMonnumuTe ocH 1 100aBbTE 3aroJI0OBOK rpaduka.
5. Kparko uHTepIipeTupyiTe noay4eHHbli rpapux.

JlonoTHUTEIbHOE 3aaHuE:
[MocTpoiiTe quarpaMmy ¢ ucnosib3oBaHueM Oubmorexku matplotlib va python mns tex xe
JIAHHBIX U CPAaBHUTE PE3yIIbTaT.

Pexomennyemoe Bpems BbinonaHeHus: 30-45 MUHYT.

Curyannonnast 3aqa4da Ne 2 (JIE2, U1-5yk-1)
[TpakTideckoe 3aganue: [IoCTPOUTH THCTOTPaMMY JIJIsE OTOOpAKESHHSI pacTIpe/IeIICHUs Beca
MAIUEHTOB.
[ens: Hayunthbcst BU3yanu3upoBaTh pacnpeiesieHne JaHHBIX U BEIOMPATH MOAXOSIINI THIT
rpaguka.
[Iaru BBITIOJTHEHUS 33 aHMS:
1. ITpoananusupyiTe JaHHBIE:

Bec marmuenTos (xr): 50-60, 60-70, 70-80, 80-90, 90-100

KomnuectBo manmenTos: 5, 15, 25, 30, 10
2. OnpenenuTe, MoYeMy THCTOIPaMMa SBJISIETCS MOAXOISIIAM THIIOM TpaduKa JUTsl STUX
JAHHBIX.
3. Ucnonb3ys Excel, co3naiite rucrorpammy.
4. HactpoiiTe KOIUYeCTBO HHTEPBAJIOB, MOAMHUIIIUTE OCH U I00aBHTE 3ar0JIOBOK.
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5. JlaTe KpaTKyl0 HHTEPIPETALUIO PACIIPEAEICHUS JaHHBIX.

JlononHuTenpHOE 3aaHuE:
[Toctpoiite auarpammy ¢ Kcmoiab3oBanueM oubimmoreku matplotlib ma python ms Tex ke
JIAHHBIX U CPABHUTE PE3YJIbTAT.

Pexomengyemoe Bpems BoinonHeHust: 30-45 MUHYT.

Curyaronnas 3amaua Ne 3 (JIE3, UJ1-5vk-1)
[TpakTueckoe 3ananue: [locTpouTh KpyroByro auarpammy, OTOOPa)Kalollyl0 paclpeiesieHue
NAlMEHTOB [0 BO3PACTHBIM I'PYIIIIAM C HCIIOJIb30BaHUEM sI3bIKa IPOrpaMMHUpoBanus python.
Lenb: Hayuntbes cTpouTh KPYroBble IUarpaMMBbl C UCIIOJIb30BaHUEM IU(POBBIX HHCTPYMEHTOB.
[Jaru BBIIIOJIHEHUS 3aJJaHUSL:
1. Ilpoananu3upyiiTe JaHHbIE:

Bo3spactasie rpymmsr: ["0-18", "19-35", "36-50", "51-65", "66+"]

KomuuectBo manuenTos: [50, 100, 80, 70, 30]
2. Omnpenenure, kakas OuOmmoreka Python Hambojee MOAXOAWUT MAJSl MOCTPOSHUS KPYroBOH
JarpamMmbl.
3. Hanmmwure kox ¢ ucmonb3oBanueMm Matplotlib, 106aBuB moamucyu Kateropuii U MPOLEHTHBIE
3HAYEHUSI.
4. IloctpoiiTe nuarpammy u 100aBbTE 3ar0JIOBOK.
5. KpaTko untepnpetupyiite pe3ynbrar.

JononuurensHoe 3ananue: Mcnonb3yiite 6ubnanoreky plotly mnst cozmaHust MHTEpaKTUBHON
KpYTOBOM JUarpaMMBl.
Pexomennyemoe Bpems BoinosnHeHus: 40-50 MUHYT.

Curyannonnast 3a1a4a Ne 4 (JIE4, U1-5yk-1)
[TpakTuyeckoe 3ananue: Co3naiite reorpaguuecKyro KapTy, 0TOOpaKarolyo 3HaYCHN,
MPUBS3aHHBIE K CTpaHaM, UCTIONB3Ys Oubmuoteky Plotly.
[enb: Hayuntbes cTpouTh reorpaduyeckyro KapTy ¢ ucnoijib3oBanueM (yHkuuu choropleth mis
BU3YaJIM3alliH JaHHBIX, IPUBSA3aHHBIX K CTPaHAM.
[Ilaru BBITIOJIHEHUS 3aJaHUSL:
1. Ilpoananusupyiite HaOOp TaHHBIX:
Crpana: Poccus, CIIA, Kurait, Uanus, bpasunus, Kanaga, ABctpanus, Snonus,
I'epmanus, Opannus, Benukobpuranus, FOxnas Kopes, Mekcuka, Utanus, Mcnanus,
Aprentuna, IOxnas Adpuka, Caynosckas Apasus, Typuus, Hurepus
Yucno ciayqaes: 300, 200, 150, 120, 180, 130, 160, 140, 170, 110, 190, 125, 135, 155,
145, 165, 115, 175, 105, 195
2. Ucnonb3ys 6ubnuoreky Plotly, Hanummre koa A1 HOCTpoeHUs reorpaduyeckoit KapThl.
3. HacrpoiiTe nBETOBYIO MIKATY ISl HATTISTHOTO OTOOPaKEHUSI 3HAYEHUH.
4. 1o6aBbTE MPOEKIIMIO KAPTHI M HACTPOHTE 0TOOpaXKeHne MOOEePEKU.
5. Ybenutech, yTO KapTa BKJIKOYAET 3ar0JI0OBOK U Ipyrue He0OX0IMMBbIE 3IEMEHThI 0()OpMIICHHUS.

JlomonmHuTenbHOE 3a1aH1E:

M3menuTe mpoekIuio kapThl Ha equirectangular unu natural earth.

Jlo6aBbTe aHMMAITHIO, YTOOBI TIOKA3aTh M3MEHEHHUS 3HAUCHUH ¢ TEUCHHEM BpeMeHH (UCTIONb3Ys
JIOTIOJTHUTEIILHBIE CTOJIOLBI B TAHHBIX, HAIIPUMED year).

Pexomenayemoe BpeMs BoinonHeHUs: 60-75 MUHYT.
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2.4 YyeOHO-uccnenoBarenbckas pabora (mpumepHas teMatuka)(naiee YUP):

- rpaduUecKkasl BU3yaau3alys U aHaIu3 3a001eBaeMOCTH (B AMHAMUKE, HO30JIOTHS 110 BEIOODY);

- Tpaduyeckas BU3yalU3alldsi MHOTOMEPHOrO Habopa NaHHBIX (B JMHAMHUKE, HO30JIOTHS II0
BBIOODY);

- KapTorpadgudeckas aHuMaIus (HO30JI0THsI IO BEIOOPY).

2.4.1 Obmue TpeboBanus k YHP

YUP nomxHa BKIIOYATh B ce0s1 ONUCcaHue MpoOIeMbl, IeNTb U 3a/1a4H UCCIIEAOBaHMUs, MaTepUaIbl
u Meronpl. HeobxoauMo wucCHonab30BaTh HE MeHee 2-X IU(GPOBBIX HMHCTPYMEHTOB st
BU3yaJIM3allMK HAYYHBIX TaHHBIX (HarpuMmep, Excel u ckpurnter Ha Python u 1.11.). PaGorta momkna
coJiepkaTh He MeHee 4-X rpauKoB/IuarpamMmm, CO3/JaHHBIX CAMOCTOSTEIBHO C UCIOJIb30BAHUEM
BBIOpaHHBIX MHCTPYMEHTOB. OOs3aTENbHO ONMUCAHUE ANTOPUTMA/TIPOIecca CO3MAHMS KaXKIOTO
rpaduka/muarpaMMbl, BKJIFOYas 0030p M BbIOOp THmMa Trpaduka, HACTPOHKY OCEH M JIETEHIBI,
WCIIOJb30BAaHUE I1BETA W JPYrUX D3JIEMEHTOB nu3aiiHa. YUP noikHa cojaepkarbh aHanu3
MOJIyUYEHHBIX PE3YyJIbTaTOB U BBIBOJIBI O MPEUMYILIECTBAX U OTPAHUYEHUSAX KaXKJIOT0o LUPPOBOTO
MHCTPYMEHTA U TUNa rpaduka/muarpaMmel. Pabora nomkHa ObITh 0hOpMIIEHA B COOTBETCTBUH C
YCTaHOBJICHHBIMU MPABUJIAMH U CTaHJApTaMU HAYYHOTO OpOpMIIEHUS, B T.4. CIUCOK JIUTEPATyphl
no peictpyromemy ['OCTy (nommkeH cofepkath HE MEHEE 5 —TH UCTOYHUKOB).

3) TexHOJIOTHS OLICHUBAHUSI.
3.1. llIxama onicHuBaHMs O0A3UPYETCs HA CISAYIONUX KPUTEPHSIX U Oauiax:

«OTIUYIHOY» — 5 6a/LUIOB OOyuaromuiicss JeMOHCTPUPYET TIJIyOOKHME 3HaHUS OCHOBHBIX
MPOLECCOB HA3y4aemMon MPEIMETHOM obiacru, OTBET
XapakTepu3yeTcss  IMOJHOTOH  PAacKpBITUS ~ TEMBI;  BIIAAEET
TEPMHHOJIOTHYECKMM  almaparoM;  OTBET  JIOTHYHBIA U
HIOCJICI0BATENIbHBIN; yMEET apryMEHTUPOBAHO OOBSICHATH CYIIIHOCTh
SIBJICHUH, MPOLIECCOB, COOBITUH, aHAIM3UPOBATh, /A€7aTh BHIBOJBI U
0000111eHUs, MPUBOJUTH IPUMEPHI; yMEET OOOCHOBBIBaTH BHIOOP
METO/Ia PEeUIeHNs TPOOIEMBI, IEMOHCTPUPYET HABBIKU €€ PEeIICHHSI

«Xopomio» — 4 b6anna OOyuaromuiicss JeMOHCTpUPYEeT Ha 0a30BOM ypOBHE 3HaHHS
OCHOBHBIX TIPOILIECCOB H3Y4aeMON NpeIMEeTHOW o00J1acTH, OTBET
XapaKTepU3yeTcsl  MOJHOTOW  PACKpbITHUS ~ TEMbI;  BIAJEET
TEPMHHOJIOTMYECKUM anmnaparom; CBOOOJTHO BIIAJICET
MOHOJIOTHYECKON PEUBbI0, OHAKO JOMYCKAEeT HETOUHOCTH B OTBETE;
yMeeT 00BSACHSTH CYIIHOCTb SIBJICHUH, IPOIIECCOB, COOBITHH, 1€1aTh
BBIBOZBI U O0OOIIEHMs, JaBaTh apryMEHTHUPOBAHHbIE OTBETHI,
IPUBOJUTH NPUMEPHI; OAHAKO JOMYCKAET HETOYHOCTH B OTBETE;
BO3HUKAIOT 3aTPY/IHEHUS B OTBETAaX Ha BOIIPOCHI

«¥Y noBneTBopuTenbHO» — | OOydaromuiics JAEMOHCTPUPYET HEIOCTATOYHbIE 3HAHUS IS
3 Gamma OOBsICHEHUSI HAOJII0JJaeMbIX IPOLIECCOB H3y4yaeMOM IpeIMEeTHON
0o0acTH, OTBET XapaKTepu3yeTcss HeIOCTaTOYHON TMOJIHOTON
PACKpBITUSL TEMBI II0 OCHOBHBIM BOIIPOCAM TEOPUHU U IIPAKTUKH,
JIOMYCKAIOTCA OMIMOKM B COAEpP)KaHUM OTBETa; OOyuarommics
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JIEMOHCTPUPYET YMEHHE JaBaTb apryMEHTUPOBAHHBIE OTBETHI U
IIPUBOAUTH IIPUMEPHI HA [IOPOTOBOM YPOBHE

«HeynosnerBoputenbHo» | OOydamuics IEMOHCTPUPYET Ciiadoe 3HAaHUE H3y4aeMOu
— 2 Gamna IpeIMETHOM 00J1acTH, OTCYTCTBYET YyMEHHME aHaJU3UpOBaTh H
00BsACHATH HaOIIOJaeMble SIBJICHHS M Ipouecchl. OOydarommiics
JOIYCKaeT  CcepbE3HbIe OMMOKM B  COACpXKAHUM  OTBETa,
JEMOHCTPUPYET HEMOHUMaHue mpobieMbl. MHorue TpeOoBaHUS,
MpeIbsBIsEMbIe K 3aJaHHUI0, HE BBIOJNHEHBL. Y oOydaromerocs
OTCYTCTBYET yMEHHE apryMEHTHUPOBAThb OTBETHl W MPUBOIUTH
MIPUMEPBHIL.

3.2. B nmepuox TEOpETHUYECKOTO OOYYEHHUsS IMPErojaBaTelieM OpraHu3yeTrcs M
ocymiecTBisieTcss (OPMATUBHOE OICHMBAaHME ITIyTeM ompoca (YCTHOTO WM IMHCHMEHHOIO0)),
pCeICHUS CUTYallUOHHBIX 3aaa4.

3.3. B pamkax TeKylIIero KOHTPOJIs YCIEBA€MOCTH MO IUCIMIUIMHE MPErojiaBaTesieM
OpPraHU3yeTCsl M OCYILECTBISETCS CYMMaTHBHOE OIICHHBAHHE B Ipoliecce pyOe HOTro KOHTPOJIS
MOCPEACTBOM OIICHKH TIPUOOPETCHHBIX O0yUYArOIIMMHICS 3HAHUH, YMEHUI 1 HABBIKOB, YJICMEHTOB
KOMIIETCHIINH.

3.4. OueHuBaHue Mo pe3ysibTaTaM PyOEXKHOro KOHTPOJIS MPOUCXOJUT IO MATHOAIBHOM
mkase. [1om0KuTeTbHBIMU OIIEHKaMH SIBJISIFOTCS OLIGHKU: «OTIUYHOY» (5 OamioB); «xopomo» (4
Oasa), «yAOBIETBOPUTEIbHOY (3 Oama).

3.5. Pe3ynbraroM TEKYIIEro KOHTPOJIA YCIEBAEMOCTU M0 JUCLUIUIMHE SIBISIOTCS
NOJy4eHHBIE OOY4YaloUIMMCS OICHKH 110 BCeM pPYOEXKHBIM KOHTPOISIM B CEMECTpe,
IPEIyCMOTPEHHBIM paboueit mporpaMmoit aucuumiuHbl. [1o yueOnoit aucuumune I'papuueckas
BU3yaJIU3aIisl HAyYHBIX JAaHHBIX ayJAUTOpHAs Harpyska - 8 mpaktuyeckux 3anstuii (4 JE, 2 /IM)
1 8 iekuuii. M3ydeHne kaxx10ro AU1aKTHYECKOTO MOTyJIs 3aKaHYMBAETCS IPOBENEHNEM KOHTPOJIS
(TecT/mUCcbMEHHOE 3a/1aHue).

CTyaeHThl, MPOIYCTUBIINE TPAKTUYECKUE 3aHATHS B CEMECTpe, 00s13aHbl 0TpaboTaTh UX A0
HauaJia 9K3aMEHAIllMOHHOHN CECCUU B COOTBETCTBUU € IPA(hUKOM OTPAOOTOK.

[IpomnyiieHHbIE JIEKIIUH HE 0TPa0aThIBAIOTCSL.

3.6. AIropuT™ OIpeIeNIeHUs] pENTHHTa CTYJEHTA 0 JUCLUIUINHE B CEMECTPE

bannel HauucnAOTCS MO pe3ynbTaraM OLEHKH pPYOEKHBIX KOHTPOJIEH IO 3aBEpIICHUIO
W3y4EHUS JUCLMITIMHAPHBIX MOIYJIEH JUCIUTUIMHBIL.

NTOroBeni pe3ynpTaT TEKYLIETO KOHTPOJS YCHEBAEMOCTH BBIPAXKAETCSI B PEUTHHIOBBIX
Oatax Kak MPOLIEHTHOE BBIPAXKEHUE CYMMBI IOJIOKUTEIBHBIX OLEHOK MO PYOEXKHBIM KOHTPOJISIM,
MOJIyYEHHBIM CTYJEHTOM, K MAaKCHUMalbHO BO3MO>KHOMY KOJMYECTBY OajjioB IO MTOraM BCEX
PYOEXKHBIX KOHTPOJIEH B CEMECTPE M PACCUUTHIBAETCS 110 clieayroleil popmyne:

RTeKymHﬁ KOHTPOJIb — z (al+a2+. .. a1) / Z (m1+m2+. . +Il’11) x 100%, ruoe

Rrexymmii xontpors — ATOTOBOE KOJIMYECTBO PEHTHHIOBBIX OAJIJIOB 1O pe3yibTaTaM TEKYIIEro
KOHTPOJISI B CEMECTE;

al, a2, ai — monoxxurenbHele OoLEeHKH (3, 4, 5), MONyYEHHBbIE CTYACHTOM IO pe3yJibTaTaM
PYOEKHBIX KOHTPOJIEH, MPETYCMOTPEHHBIX paboueil IpOrpaMMON TUCITUTUTHHEI;
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ml, m2, mi — MakCcUMaJbHbIC OICHKH (5) MO TeM ke PyOSIKHBIM KOHTPOJISIM, KOTODPBIC
MIPEeyCMOTPEHBI pabouei MporpaMMOi TUCITUTUIMHEI (TPAKTHKH) B CEMECTpE.

PesynbTaToM TeKyIlmero KOHTPOJIS YCIEBAEMOCTH SIBISICTCS KOJMYECTBO PEHTHHIOBBIX
0aJJI0B, TOJIYYEHHBIM CTYJICHTOM B Te€UEHHE ceMmecTpa, B auana3one 40 — 100.

Buaer koHTpOIsS Homep aucuunnunapHoro Brimonnenue yueOHo-
MOJTYJIS HCCIIEI0BATEIBCKOM PabOThI U
1 2 nyOnIuyHas 3almTa
Texymuit min 2 2 2
KOHTPOJIb
P max 5 5 5
PefiTiar min 40
CTY/IEHTA 10
Y max 100
JTUCIUILTNHE
B CEMeCTpe
Kputepuu olieHKH TeCTUpPOBaHUS
KonnuecTBO PEeUTUHIOBBIX| Kputepuu onienku
OasuioB
5 Oama Otgetsl Ha 90% u Goee BOIIPOCOB
4 Gana Otsetsl Ha 80-89% Bompocos
3 Oasuta Otsetsl Ha 70-79% Bompocos
0 GanoB OtBetsl Ha MeHee yeM 70% BompocoB

3.7. Anroput™ onpeeieHUs MPEMHUAIBHBIX 0a/IOB
C IICJIBbKO MOTHBAIIUN 06yqa101111/1xca K BBICOKHUM y‘~I66HI)IM JOCTHUKXCHUAM I/ITOFOBBIﬁ
PEUTHHT CTyJIEHTa MOXXET OBITh TOBBIINICH 33 CYET HAYHMCICHUS MPEMUATBHBIX PEHTUHTOBBIX
OaJLIoB.

Pacnipenenenune npeMuanbHBIX PEUTUHTOBBIX OAJIOB MO BUAAM y4eOHOUM paboThI

CTYJCHTOB
No Bunasr yue6HOM paboThI KonuuectBo
n\i PEUTHHTOBBIX
0aioB
1 [Tocemenue 1 3aceganust CTyI€HYECKOT0 HAYYHOTO KPYyXKKa 1

Kaeappl SMHUIEMHOIOTUH, COLIMATIbHON TUTHEHBI U
OpraHU3aLIH FOCCAHUACITYKObI

2 Jloknaz Ha 3aceJaHUU CTYI€HYE€CKOT0 HayYHOTO KpYy»KKa 1
Kaeaphl SIHIEMHOIOTHH, COITMATbHON TUTHEHBI U
OpraHu3aIlK FOCCaHAMUACTYKOBI

3 VYyacTtue B Hay4HOH paboTe Kadeapbl SUAEMUOTIOTHH, 3
COIMATBHOM THTHEHBI U OPTaHU3aIH TOCCAHITHICTYKOBI
(cratbs B coopauke HOMYC, noknan Ha ceccun HOMYC,
BUC0dMIBM, ayuonocodue, nporpamma aiast 9BM)
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3.8. [Topsiok u cpoku g060pa OaIoB

[Tocne moaBeneHUs] UTOTOB TEKYIIETO KOHTPOJIS 3HAHHWW CTYIEHTOB M BBICTABIICHUS
peﬁTHHI‘a CTYACHTY IO JUCHUIUIMHE B CEMCCTPC JaHHAA I/IH(l)OpMaI_[I/ISI JOBOAUTCA OO CBECACHUA
CTY/ICHTOB Ha TOCJICTHEM MTPAKTUYCCKOM 3aHSITHH.

[Iponerypa no6opa peUTHHTOBBIX 0AJUIOB OCYIIECTBIISIETCS B CIIydae, €CJIM CTY/ICHT He
MOJYYHJT YCTAaHOBJICHHOTO MHUHUMYMa pPEHTHHTOBBIX OayuioB (40 OawioB), Mpu TPOBEICHHUH
IIPENOAaBaTeNIeM TEKYIUX KOHCYJIbTALUN ITyTEM CIauy IIPOIYIICHHBIX TEKYIIMX KOHTPOJICH UIU
WX TTOBTOPHOM C/Ia4yM, yYUTHIBACTCS HanOOJIee BRICOKAS OIICHKA.

3.9. Anroputm onpeesieHusi pedTHHTa 110 YIeOHON JUCITUTIIIMHE
Omnpenenenre 3K3aMEHAIIMOHHOTO PEUTHHTA MO y4eOHOW TUCIMIIMHE MPOBOJUTCS I10
pe3ysibTaTaM TEeKYIIEro KOHTPOJIS YCIIeBaeMOCTH.

4 Kputepuu OolieHKH
4.1. 'ToroBbIil peMTUHT CTYJEHTA MO y4eOHOU AUCHUIUINHE ONPEACIAETCS M0 Pe3yIbTaTaM
TEKYILIEro KOHTPOJI YCIIEBAEMOCTH.
AJNTOPHUTM OTIpeIeIICHUsI UTOTOBOT'O PEUTHHTA CTYACHTA 110 YIeOHOW JUCIMILTAHE
WTOroBslii pe3ynbTar TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH BBIPAXKAETCS B PEUTUHIOBBIX
Oajtax Kak IpOLEHTHOE BhIPAXKEHNE CYMMBI ITOJIOKUTEIbHBIX OLIEHOK IO PYOEKHBIM KOHTPOJISIM,
MOJIyYEHHBIM CTYJIEHTOM, K MAaKCHMAallbHO BO3MOXKHOMY KOJIMYECTBY OaJJIOB MO UTOraM BCeX
pyOEKHBIX KOHTPOJICH B ceMecTpe
4.2. IlepeBoag WTOroBOr0 pPEUTHHra CTYAEHTAa IO AUCHUIUIMHE B aTTECTAlMOHHYIO OLIEHKY
IIPOBOJIUTCS B COOTBETCTBHUHU CO CJIEYIOIIEH HIKAJION:

ATTecTalMOHHAs OLIEHKA CTYJIEHTA MO WTOroBbIii peUTHUHT CTYAEHTA 110 JUCLUIUIMHE,
JHUCIUITIMHE PEUTHHTOBBIC OAJITBI
«HE 3aYTEHO» 0-39
«3a4TEHOY 40 - 100

4.3. HOJ’Iy‘leHHHﬁ CTYACHTOM UTOTOBBIM peﬁTHHF IO AMCHHUIIJIMHE BBICTABJIACTCA B SaqéTHYI-O
KHMKKY CTYACHTA U 5K3aMCHAIITMOHHYIO BCIOMOCTb.
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