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1. TIEJIU ¥ 3AJJAYM TUCLIUTLIMHBI

Heanb

HO3HaKOMI/ITb CTyﬂCHTOB C COBpeMeHHBIMI/I TCXHOJIOTUSIMHU HOJIy‘IeHI/IH, IIOATOTOBKHN U
OYMCTKHA JIaHHBIX JUIS  JajdbHEHIIero aHajauM3a ¢ TOMOIIBI  COBPEMEHHOTO  SI3bIKa
MPOrPaMMHPOBAHUS VISl CTATUCTUYECKON 00paboTKH NaHHBIX R.

3agaumn:

I/I3y‘-ICHI/IC BO3MO)KHOCTGI71 A3bIKA R, IIOOKJIFOUYCHUEC U UCITIOJIB30BAHUEC ITAKETOB U3 pa3J'II/I‘-IHI)IX
PEno3UTOPHUEB, U3yUeHHE PAabOTHI C CUCTEMOW KOHTPOJISA BEPCUH, MOJyYEeHUE U YTCHHE JAaHHBIX U3
pa3J'II/I‘-IHI)IX HCTOYHHUKOB, ITIOAT'OTOBKAa JaHHBIX IJIs I[EU'II)HCI\/JIIHCF0 aHaJln3a, HayLII/ITB OpraHI/ISaHI/H/I,
00BETMHEHUIO U YIIPABJICHUIO JaHHBIMU.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YuebHas pucuuiuiiHa (MOAY/b) OTHOCUTCS K YacTH MporpamMmbl, (QopMUpyeMOn
y4acTHUKaMU 00pa30BaTENIbHBIX OTHOLIEHHM, U U3y4aeTcsl Ha BTOPOM Kypce.

2.2. JInsg u3ydeHust JTaHHOW yuyeOHOM AUCHUIUIMHBI (MOAYJI) HEOOXO UMbl 3HAHUS, YMEHUS U
HaBbIKH, CPOPMUPOBaHHBIE: AHAIN3 U BU3yaIu3alys JaHHbBIX.

2.3. [lepevensr mocnenyronux y4eOHBIX JUCIMIUIMH, I KOTOPHIX HEOOXOIWMBI 3HAHUS,
YMEHHUS U HaBbIKU, (POpMUpPYEMbIE TaHHOW y4eOHON JUCIUILTMHON: HE MPETYCMOTPEHO.

3. TPEBOBAHUA K PE3YJIbTATAM OCBOEHUSA JUCHUIIJIMHbI

[Ipouiecc ocBoeHusT AMCHUIIMHBI HAIIPaBJieH Ha (POPMUPOBAHUE KOMIIETEHUUH (3JIEMEHTOB
cnenyomux kommnereHuuii) B coorBerctBur ¢ ®I'OC BO 1no cooTBeTCTBYIOIIEMY HAlpaBiICHUIO
MIOATOTOBKH.

IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00yUYEeHHS 10 TUCHUIIMHE (MOIYJIIO0),
COOTHECEHHBIX C HHAMKATOPAMM JOCTHKEHHS] KOMIIeTeHIIUH

HNuaukaropsl
Komnerenuus . Pe3yabTarnl 00yyeHus

KOMIIeTeHI il
ITIK-1 Cnioco6en NIK nki1.1 3HaeT A3bIK MPOrPaMMUPOBAHUIO
OCYILIECTBIATH ympasinenue, | Crnocoben noJyib3oBatbes | R
00paboTKy, BU3yalnH3allio U | METOJaMHU U HUHCTPYMEHTaMu | YMeeT paboTaTh B
aHaJIU3 TaHHBIX (BKJIIOYast MOJIy4eHus, XpaHEHUs, | HHTETPUPOBAHHON cpene
paboty ¢ 0OIBITUMHU nepemayn W oOpaboTku | pa3zpabotku RStudio
JTAHHBIMU ), B TOM YHCJIIE maHHBIX (B TOM uwmcne | Bmameer HaBbIKaMU
METO/IaMU MAIIMHHOTO OOJIBIINX) IPOrpaMMHUPOBAHUSI Ha  S3BIKE
oOyueHus nporpaMMmupoBanusi R.

WK k1.2 3HaeT NPUHLMIBI MOIYYEHUS U

Cnocoben  pa3pabaTeiBaTh | 00paOOTKH JaHHBIX Ha S3bIKE
CHUCTEMBl ~ XpaHCHHsS U | MporpaMMupoBaHus R
00paboTKM NaHHBIX (B TOM | YMeeT moiy4yaTh U 00pabaTeiBaTh
qrcie OOJbIINX) JAHHbIE C TOMOILIBIO  S3bIKA
nporpaMMupoBaHust R
Brnaneer HaBbIKaMu MOJTy4eHUs U

06paboTku JTaHHBIX W3
pa3MYHBIX ~ HCTOYHHKOB  C
IOMOTIIBIO SI3BIKA
pOrpamMMHUpoBanust R
WK k1 3 3HaeT SA3bIK MPOTPAMMHUPOBAHHIO
Crniocoben nonp3oBarbes | R

METOJaMU n




WHCTPYMEHTAIbHBIMU Ywmeer paboTtatb B

cpeacTBamu MAIlMHHOTO | UHTErPUPOBAHHOM cpene
oOyueHus pazpabotku RStudio
Bunaneer HaBbIKAMU

IIPOrpaMMHUpPOBAHUsl Ha  SI3bIKE
nnporpammupoBanus R.




4. COAEPKXAHME U CTPYKTYPA INCHUIIJIMHBbI

O0beM TUCHUIUIMHBI COCTABISAET 3 3aueTHbIX equnull, 108 yacoB, npakTuueckas moaroroska 108.
dopma MpoMeKYTOUHOU aTTECTALUU: 3 CEMECTD - 3aUeT.

4.1. COIEPXKAHUE JUCHUILTUHBI, CTPYKTYPUPOBAHHOE 110 TEMAM, C YKA3AHUEM BHU/IOB YUEBHBIX 3AHATUA U OTBEJEHHOI'O HA HUX
KOJIMYECTBA AKAJEMHUYECKHUX YACOB

Buasbi yueOHoii padoThl, BKJIIOYast
CaMOCTOSITEJBHYIO PadoTy 00y4yaromuxces u
TPYI0EMKOCTH (B 4acax)
Dopmbl
KonrakTHast padora
Ce TeKyIlero
Ne npenoaaBatesisi ¢ 00y4ar U HMUCSH
o/ Paznest I CHANIHHBY/ TEMbI Mec CaMmocTtosi | KOHTpoJIst
™ Cemunapck TeJbHAsL | YCIIE€BAeMOCTH
Jlexknuu | (I a::nqec Kontpoxs | pagora +
1 P 00yyeHus | KOHTPOJIbL
KHe
3aHATHSA)
1 |3HaKOMCTBO C SI3BIKOM ITPOTpaMMUpOBaHusi R 2 2 1 6 nao.
2 |Kontpomas Bepcuit u GitHub 2 2 1 nao.
3 |Bompockl MHTEIIEKTYaJIbHOM 00pa0OTKU JaHHBIX 2 2 1 8 nao.
4 |TlomMHOkecTBa. YHpapistone KoHCTpyKuu. Oynkmuu. O6mactb 2 2 1 10 J1a0.
BUAMMOCTH. JlaTa u Bpems
5 |Huknuueckue GyHKIUU 2 2 1 10 J1a0.
6 [MopnenmupoBanue. [IpodunrpoBanue koa 2 2 1 10 nao.
7 (Ilony4yeHue U YTEHHE TaHHBIX 2 2 1 10 J1a0.
8 |Opranusanus, 00beIMHEHUE U YIIPaBICHUE JaHHBIMU 2 2 1 8 J1a0.
Hroro yacos 16 16 8 68

4.2. IIVIAH BHEAYJIJUTOPHOM CAMOCTOSTEJABHOM PABOTHI OB YYAIOIMXCA MO JUCIUATIIMHE




CamMocTosiTeJibHasg padoTa 00y4aonIuXcs

Yu4eoHo-

Cemec Bun Cpokn 3aTpatsl Onenovnoe METOIHEcKOe
Ha3zBanmue pasnena, TeMbl oGecneyenue
p CaM?CTOﬂTeJ’lL BBIIIOJIHE BPEMECHH CPEACTBO CAMOCTOSTEIRH
HOW padoThI HUS (uac.) oii paoTsI
3HAKOMCTBO C SI3bIKOM IpOorpaMMHpoBaHus R Boinonnenue | CornacH 6 IIpoBepka Marepuaibl
IPAKTUYECKON | O cpoKaMm JoMallHen Kypca Ha
paboTsl BBITIOJIHE paboThl mwiardopme
3 HUS NOC DOMIC
3a1aHUI
B 1OC
DOMIC
KounTpons Bepcuit u GitHub Bemonnenne | Cormach 6 IIpoBepka Marepuaibl
PAKTHYECKON | O cpokaM JoMalHen Kypca Ha
paboThI BBITIOJTHE paboThI mwiardopme
3 HUS NOC DOMIC
3aJaHui
B 1OC
DOMIC
Bomnpocsr nHTEIEKTYaIbHONM 00pabOTKN JaHHBIX Boimmosnenne | CornacH 8 [IpoBepka Marepuaibl
MPAKTUYECKON | O CpOKam JIOMAIIHEN Kypca Ha
paboThI BBITIOJTHE paboThI maTdopme
3 HUSA NOC DOMIC
3aJaHui
B 1OC
DOMIC
[TonmHO)kecTBa. YIpaBisitomue KOHCTpyKUuU. OyHKIUH. Bemmonnenue | Cornach 10 IIpoBepka Marepuaisl
Ob6nactp BuauMocTH. [laTa u Bpems MIPaKTUYECKON | O CpOoKam JIOMalHein Kypca Ha
paboThI BBITIOJTHE paboThl maThopme
3 HUS NOC DOMIC
3aJJaHuN
B 1OC

DOMIC




CamMocTosiTeJibHasg padoTa 00y4aonIuXcs

Yu4eoHo-

Cemec Bun Cpokn 3aTpatsl Onenovnoe METOIHEcKOe
Ha3zBanmue pasnena, TeMbl oGecneyenue
p CaM?CTOﬂTeJ’lL BBIIIOJIHE BPEMECHH CPEACTBO CAMOCTOSTEIRH
HOW padoThI HUS (uac.) oii paoTsI
Huxnnueckue GyHKIUNA Boinonnenue | CornacH 10 IIpoBepka Marepuaibl
IPAKTUYECKON | O cpoKaMm JoMallHen Kypca Ha
paboTsl BBITIOJIHE paboThl mwiardopme
3 HUS NOC DOMIC
3a1aHUI
B 1OC
DOMIC
Mogenuposanue. [IpodrmpoBanue koaa Beimmonnenue | CormacH 10 ITpoepka Marepuaibl
PAKTHYECKON | O cpokaM JoMalHen Kypca Ha
paboThI BBITIOJTHE paboThI mwiardopme
3 HUS NOC DOMIC
3aJaHui
B 1OC
DOMIC
[Tosydenune u yTeHHe TaAHHBIX Boimmosnenne | CornacH 10 [IpoBepka Marepuaibl
MPAKTUYECKON | O CpOKam JIOMAIIHEN Kypca Ha
paboThI BBITIOJTHE paboThI maTdopme
3 HUSA NOC DOMIC
3aJaHui
B 1OC
DOMIC
Opranuzanus, oObeIMHEHNE U YIPaBIeHUE TaHHBIMU Bemmonnenue | Cornach 8 [IpoBepka Matepuaiibl
MIPaKTUYECKON | O CpOoKam JIOMalHein Kypca Ha
paboThI BBITIOJTHE paboThl maThopme
3 HUS NOC DOMIC
3aJJaHuN
B 1OC
DOMIC
OO61ast TPYA0EMKOCTh CAMOCTOSITENTLHOM pabOThl O TUCIUILIMHE (4Yac) 68




CamMocTosiTeJibHasg padoTa 00y4aonIuXcs Yu4eOHo-
MeToan4ecKoe
Cemec Bun Cpokn 3aTpatsl Onenovnoe 8
Ha3Banue pasaena, TeMbl oGecrieyenue
P CaMOCTOSITEIb | BBINOJIHE | BpeMeHH CpeaCTBO
. CaMOCTOSITETBH
HOIi padoThI HUS (uac.) .
0ii paboThI

W3 HUX 00beM caMOCTOSATENBHON PabOThI C UCIIOJIb30BAHUEM AIEKTPOHHOTO O0YUYEHHUS U 68
JMCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH (4ac)

4.3. COIEP)KAHUE YYEBHOI'O MATEPHUAJIA

3HAKOMCTBO C S3bIKOM IporpaMMHpoBaHus R
Hctopun R u S, ocHOBHBIE TUIIBI JaHHBIX B R, (DYHKIIMM JUIsl YTEHUS U 3alIUCH JAHHBIX, YIPABISAIONINE KOHCTPYKIUU U (PYHKIIUH, UHCTPYMEHTBI

OTJIAJIKK, UMHUTAIHS JaHHbBIE, Tpopumuposmuk. Pabora B RStudio.

KonTpons Bepcuit u GitHub

KonTtpons Bepcwuii, ucnonszoBanue Git u GitHub m1st ynpasienus KOHTpoJieM Bepcrid B IPOESKTaX M0 00pabOTKe M aHAIM3Y JaHHBIX.

Bomnpocsr naTEIIEKTYabHONM 00pabOTKN JaHHBIX

Bunel ananu3a JaHHBIX, TPOEKTUPOBAHUE SKCIIEPUMEHTA, OOJIbIINE TaHHbIE.

[TongmuoxecTBa. Ynpapisromue KoHCTpyKinu. Oyrakuun. O6macts BuauMocTu. Jlata u Bpems

[TogmHOXeCTBa, BEKTOPU30BaHHbBIE OIEpAlMU, YMPaBISIONINE KOHCTPYKIUHU, OO0bsiBiIeHHE (YHKIUH, 00IacTh BHUAMMOCTH, JaTa U BpeMs,

CTaHAApThI KOAUPOBAHUSA

Huxnmuaeckue GyHKITUN

Odynkuu lapply, sapply, apply, mapply, tapply, split

Mo nenuposanue. [IpodunnpoBanue koaa

OyHKIHA str, MOIEIMpPOBaHUE, MPOPHINPOBAHUE KOIA.

[TonydeHue U YTeHUE JaHHBIX

JlaHHbIC, UMCTHIC TaHHBIE, 3arpy3ka, urenue: Excel, XML, JSON, ucnons3oBanue data.table, urenne uz CYbBJ] MariaDB, urenue u3 Be0.
Opranu3zanus, oObeIMHEHNE U YIIPaBIEHUE JaHHBIMU

[ToamHOXKECTBa M COPTUPOBKA, 0000IIEHUE TaHHBIX, CO3/IaHUE MIEPEMEHHBIX, H3MEHEHHE (DopMarTa JaHHbBIX, 00bEAMHECHUE JaHHBIX.

4.3.1. [lepeyeHb CeMUHAPCKUX, MPAKTUYECKUX 3AHATUH U J1A00PaATOPHBIX padoT

n/H

Ne pazpena HaumeHoBaHHNe CEMUHAPOB, NPAKTHYECKHUX U J1a00PATOPHBIX TpynoemkocTs OueHnouynble
U TeMBbI padoTt (uac.) cpencTBa




Bcero N3 aux ®opMupyemMbIe
qacoB NpaKkTu4 KOMIIETEHITUH
eckasi (MHaMKATOPBI)*
NOAroTo
BKa
3 4 5 6 7
3HAKOMCTBO C S3bIKOM IporpaMMHupoBaHus R 2 2 IIpoBepka IIK-1
nabopaTopHOi
paboThHI
KonTpons Bepcuit u GitHub 2 2 IIpoBepka IIK-1
nabopaTtopHOi
paboThI
Bomnpocs! nHTEIIEKTYaIbHONM 00pabOTKN JaHHBIX 2 2 ITpoBepka ITK-1
nabopaTtopHoOit
paboThHI
[TonmHOXkecTBa.  YmnpaBisironiue KOHCTPYKUMH. DyHKIUU. 2 2 IIpoBepka IK-1
O6macte BuaumocTH. [lata u Bpems nabopaTopHOU
paboThHI
Huxnuaeckue GyHKIUN 2 2 IIpoBepka ITK-1
nabopaTopHO
paboTHI
Mogenuposanue. [IpodrmpoBanue koaa 2 2 [IpoBepka [TK-1
nabopaTopHO
paboThI
[Tonydenue u yTeHUE TaHHBIX 2 2 IIpoBepka [TK-1
nabopaTopHO
paboThI
Opranuzanus, oObeAMHEHNE U YIPaBICHUE TaHHBIMU 2 2 IIpoBepka ITK-1
nabopaTopHO
paboThI
16 16

4.3.2. Ilepevyenn TeM (BONPOCOB), BHIHOCHMbIX HA CAMOCTOSITEIbHOE H3Y4YCHHE CTYJCHTAMH B PAMKAaX caMOCTOATeIbHOi padoTsl (CP)




Tema 3ananue dopm

Upyemble
KOMITETECHIIN
u

3HAKOMCTBO C SI3BIKOM PemnTe 3a1aun 11 cCaMOCTOSITENBHOTO BBIMOJHECHUS [IK-1

nporpaMmMupoBanust R

KonTpoms Bepcuit u GitHub PemmnTh 3a1aun 171 CaMOCTOSITEILHOTO BBIMOJHECHUS ITK-1

Bonpocsl HHTEIUIEKTYyaTbHOM PemmTe 3a1aun 11 caMOCTOSITEILHOTO BBIMIOJIHEHUS [TK-1

00pabOTKH JAHHBIX

[TonmHOXecTBa. YIpaBisitomue PemmnTe 3a1aun 11 cCaMOCTOSITEILHOTO BBIMOJHEHUS [TK-1

koHcTpyKuuu. Oynknuu. Obnactb

BUIUMOCTH. JlaTa v BpeMst

[uxnmaeckne GyHKIUN PemmTe 3a1aun 171 CaMOCTOSITEILHOTO BBIMOJIHEHUS ITK-1

MogpemupoBanue. [IpodgummpoBanne | PemmTs 3amaun 17151 CaMOCTOSITEIBHOTO BBITTIOJTHEHHS ITK-1

KOJIa

[Tosydenue u YTeHHUE TaHHBIX PemmnTe 3a1aun 1711 CaMOCTOSITEILHOTO BBIMOJIHEHUS ITK-1

Opranusanus, 00beTMHEHNUE U Pemmts 3amaun 1t caMOCTOATEILHOIO BEIOTHEHU TIK-1

YIPaBJICHUE TAHHBIMU

4.4. METOIWYECKHWE YKA3AHMA O OPTAHU3SAIIMA CAMOCTOATEJBHOW PABOTHI CTYJEHTOB

Bo Bpemst u3yueHus TUCIUIUIMHBI CTYICHT MOCEIIAeT JEKIUH, TPAKTUYECKHIE 3aHATHS, BHITIOJIHAET Ta00paTOpHbIE 33/1aHUs, TOTOBUTCS K TECTaM,
3aueTam M sk3ameHaMm. {71t kaskoro BUa A€ATEIbHOCTH HEOOXOAMMO IPABUIIBHO OPraHU30BaTh CAaMOCTOSITENIEHYIO paboTy.

Jlexiuu. B BhIcieM yueOHOM 3aBEJCHHUH JICKLUS SIBIISETCA BaKHOUM dopMoil yueGHOro mporecca. Ha jgekiuu cTyJeHThl MoJy4yaloT IyOoKue U
pazHOCTOpOoHHUE 3HaHUA. JIeKius crnocoOCTBYEeT pAa3BUTHUIO TBOPUECKUX CIOCOOHOCTEH, (opMuUpyeT HAEHHYI0 YOEKIEHHOCTb, IO3BOJISIET
yCTaHABIUBATh CBSI3b y4EOHOTro MaTepuasa ¢ MPOM3BOJACTBOM, HOBEHIIMMH HAYyYHBIMU JOCTHKEHUSAMU. Jlekuus TpeOyeT Tpu BUAA JCSITEIBLHOCTHU:
MOATOTOBKY K JIGKIIMH, pabOTy Ha JIEKIIMH U PabOTy Mocie JeKIUH.

[Tocne mpocnyMBanus JEKIUH CTYJEHT JOJIKEH MpopaboTaTh U OCMBICIUTH MOJTy4YeHHBIM MaTepuan. Ha xaxnaplil npuMmep, NpUBEACHHBIN Ha
JIEKIMH, JKeTaTeNbHO, (€CJIU 3TO BO3MOKHO) MMPUBECTH CBOW. Martepuail, U3J10KEHHBIN B JIEKIHH, MOKHO MPOCMOTPETh B IPYTUX UCTOYHHUKAX.

B mporecce nEKIMOHHOTO 3aHATHUS CTYIEHT JOJDKEH BBIJICNATh BA)KHBIE MOMEHTBI, BBIBOJIbI, AHAJIM3UPOBATh OCHOBHBIE MOJIOKEHUS.
HenocraTouHo TONBKO «CIyIIAThy JEKIMI0. BO3MOKHOCTH MaMsITH YeloBeKa He YHUBEpcadbHbl. Kak Obl BHUMATEIBHO CTYACHT HH CIyIIAaJ JEKIH IO,
OombIIast yacTh HH(GOPMAILIUU BCKOPE MOCIE BOCHpUATHs OyneT 3a0biTa. UTOOBI BOCCTAHOBUTH JIEKIIMOHHBIN MaTepHall, €ro Hy)KHO MOBTOPHUTH, a JUIs
3TOTO JIEKIHI0 HEOOXOUMO KOHCIEKTUPOBAaTh. KOHCIEKT JIeKIMii JOHKEeH OBbITh B OTIENBHON TETPaau, B KOTOPOH HE JOJHKHO OBITh HUYETO, KpOMeE



nexuuu. He Hamo cTpeMuThest MOAPOOHO CII0BO B CIOBO 3alMChIBATh BCIO JEKIMIO. KOHCIEKTUPYHTE TONBKO CaMO€ BaXXHOE B pacCMaTpUBaeMON TeMe:
KJIFOUEBBIE CIIOBA U MX 3HAUYEHUS, IPUMEPBI UCII0JIb30BAHUSI KOHCTPYKIIMI, YTO CTapaeTCs BBIACINUTD JIEKTOP, HA YEM aKLEHTUPYET BHUMAHUE CTYACHTOB.

Terpaab A1 KOHCIIEKTa JIEKIUH Takke TpeOyeT ocoboro BHUMaHus. Ee HyXHO crienath yaoOHOM, MpakTUYHOM U MOJIE3HOM, BE/Ib IMEHHO OHA
SIBJISIETCS OCHOBHBIM MH(QOPMATUBHBIM UCTOYHUKOM IIPU MOJATOTOBKE K Pa3JIMYHBIM OTYETHBIM 3aHATHUSM, 3a4eTaM, 3k3aMeHaM. KoHeuHo, oopmieHue
JIEKIIMOHHON TETpaay — 3TO Jeno BKyca. Ho menecooOpa3Ho OTAETUTH MO, Te CTYACHT MOT ObI H3JI0)KUTh CBOM MBICIIH, BOIIPOCHI, TIOSIBUBIINECS B
xoze yekuuu. [lone3Ho oHy M3 CTpaHMIl OCTABIATH CBOOOJHOH. OHa MOoTpedyeTcsl MOTOM, NMPH CaMOCTOATENbHOW moaroToBke. Croga MOXHO Oyner
3aHECTU JOMOJIHUTEIbHYI0 HHPOPMALIMIO [0 JaHHOU TeMe, MOITYYEHHYIO U3 APYTUX UCTOYHHUKOB: PUCYHKH, CXEMBI, IPUMEPHI KOJa U T. 1.

JlaGoparopHoe 3aHsTe. JlabopaTopHbIe 3aHIATHSI IO PELLIEHUIO 3aa4 CYIIECTBEHHO JIOMOJHSIOT JIEKUMHU. B npouecce ananu3a u pemienus 3agau
CTYIACHTBl PACIIUPSIIOT U YIUIYOJSIOT 3HAHUS, TOJYyYEHHbIE U3 JIEKIMOHHOTO Kypca M Y4eOHMKOB, NMPUOOPETAIOT YMEHHME MPUMEHSTh O0Olue
3aKOHOMEPHOCTH K KOHKPETHBIM CITy4asiM.

Heo06xo1umo, 4T0OBI CTYI€HTHI TOTOBHJIM TEOPETUUECKUNA MaTepHall, T.K. UIMEHHO HEBBIIIOJHEHHUE 3TOr0 TpeOOBaHUS IPUBOJUT K HEyaaue Mpu
peuieHun 3a1ay.

HecmoTps Ha pasnuune B BHAAX 337ay, UX PelIEHUE MOXKHO MPOBOIUTH MO CIEAYIOIIEMY 001eMy MIaHy (HEKOTOpble MYHKThI IJIaHa MOTYT
BBINIAIaTh B HEKOTOPBIX KOHKPETHBIX CIyd4asX): a) MpoYecTh BHUMATEJIbHO YCJIOBHE 3ajaud; 0) MOCMOTPETh, BCE JM TEPMUHBI B YCIOBUSX 3a]laud
W3BECTHBI M MOHSTHBI (€CIM YTO-TO HESCHO, CleAyeT oOpaTUTbCi K y4eOHHKY, MPOCMOTPETh PEIICHUs MPEIbIIyIIUX 3a/ad, MOCOBETOBATHCS C
MpernojaBaTesieM); B) MPOU3BECTH aHAIM3 3aj7aud, (HY’)KHO 4E€TKO MOHHMMAaTh, B UYeM Oy/IeT 3aK/IIouaThCsl PELIEHHE 3a/ayM); I') PEelIUTh 3ajady; 1)
IIPOTECTUPOBATH MOJYYCHHBIE PEIICHUE HA JAHHBIX U3 IPUMEPOB K 33Ja4e, a TAKKE Ha JONOTHUTEIbHBIX JaHHBIX.

Ecnu 3a1a4a He peleHa Win «He pemaeTcs», TO HE00X0AMMO €eIlle pa3 BEPHYThCS K MyHKTaM a) U 0). CKOJIbKO pa3 HY»KHO BO3BPAIATHCSA K ATUM
nyHkram? [IpakTrka mokassIBaeT, 4To He Oojee aecatu pas. Eciau u mocie 3Toro 3ajada «He pemaeTcs», TO MOKHO MOTBITATHCSI HANTH peleHne dTOU
WM TTOXO0XKEH 3a1a4¥ B Pa3JIM4YHBIX NCTOYHUKAX.

JomainHee 3aganue. [Ipy BbINOJIHEHUH TOMAITHETO 3aJaHNsl HEOOXO0UMO ITPOCMOTPETh TEKCT JIEKIMH, pa300paThCsi C HOBBIMU OIIPEEIICHUSIMH,
IIOCMOTPETH 33JJaHUs, KOTOPbIE ObLIM BBINOJIHEHBI HA 1a00paTOPHOM paboTe U MPUMEHUTH MOTYYSHHbIE 3HAHUS 11 BBIIIOJHEHUS JOMallHei paboThI.

Tect. B nepByto ouepenp nocrapaiitech y3HaTh 4ero *AaTh OT TECTa, KaKue NPUMEPHO TaM OynyT 3aaanus. Ecinu Bam joctynHbl 00pasipl Tecta
(xax, HarrpuMmep, npu caade EI'D), Heo0X0AMMO 3TUM BOCIIOJIb30BATHCS U €XKETHEBHO TPEHUPOBATHCS.

He ocraBnsiite Bce Ha camblif mocieaHuit MoMeHT. Eciiu OyzeTe MOCTOSIHHO TOTOBUTHCS K TECTY, Bbl HaBEpHSKA yJIy4IIUTe CBOM 3HaHMs. [l
3TOT0 COCTABbTE IUIAH HA KaX/Ibli IeHb, YTOOBI MPAaBUIIBHO PACHPEAEIATh CBOE BpEMS.

Jenaiite HeOOIbIINE EPEPHIBBI BO BpeMs yueObl. B mpoMexyTkax MOXKHO AaTh cebe HeOO by (GU3NUECKYI0 Harpy3ky. Mo3r jiydiine Bcero
paboTaeT, Korja yMCTBEHHBIH Tpya cmeHnsieTcss (usnueckuMm. I[Iporynsiitech, moOeraiite, mourpaiite B 0ackeT0oJ, NONMUHAWTE MSY — MOMHUMO
CTUMYJISIIMM YMCTBEHHOM JESATEIIBHOCTH, TO CHUMET CTPECC.

OTIBIX U KOHTPOJIb HAJl BOJTHEHUEM — OJIHU M3 INIaBHBIX COCTABJIAIOLIUX YCIIeXa IPU MOArOTOBKE K TecTy. HacTo OmMOKY COBEPIAIOTCS TOJIBKO
U3-3a cTpecca, KOTOPBI MeIIaeT CKOHIIEHTPUPOBATHCS U cOOpaThest. UTOObI OBITh OTAOXHYBIIUM U pacciablieHHbIM, COOI01aliTe COCTaBIEHHBIN PEKUM
U CTapaiTECh BBICHIIATHCS.

Ok3ameH. Ha sk3ameHe oueHuBaroTcs: 1) MOHMMaHME U CTENEHb YCBOCHUS TEOPUU; 2) METOAMYECKas MOArOTOBKA; 3) 3HaHHE (PaKTHUECKOTO
MaTepuaa; 4) 3HakOMCTBO ¢ 00513aTeJIbHOM JINTEpaTypoii; 5) yMEHHE NPUIIOKUTH TEOPHUIO K MPAKTHKE, PEIIaTh MPAKTHUECKUE 3aa4u U T. 1.; 6) JOTHKa,



CTPYKTYypa U CTUJIb OTBETA, YMEHHE 3alUIIATh BbIABUIAEMbIE NOJI0KEHU. HO 3HaueHne 3K3aMEHOB HE OrPaHUYMBAETCS MPOBEPKON 3HAHUN. SABIsIsICH
€CTECTBEHHBIM 3aBEpIICHHEM PaOOTHI CTYIEHTA, OHU CIIOCOOCTBYIOT OOOOLICHHIO M 3aKpPEIUIEHUIO 3HAHWN W YMEHUH, NMPHUBEICHHUIO UX B CTPOTYIO
CUCTEMY, a TAK)K€ YCTPAHEHUIO BOZHUKIINX B IIPOLIECCE 3aHITUI MPOOEIIOB.

CryneHThl TOTOBATCS K dK3amMeHaM Mo-pazHoMmy. OJHM U3 HUX HpopalaThIBalOT JIMLIb HEKOTOPBIE BOIPOCHI, BBIOPAHHBIE HAayraj, Apyrue
CTpeMSATCS 3allOMHUTh BECh MaTepuall MOJAPs, HE BHUKas INIyOOKO B €ro cyTb. PaboTa mpu 3TOM KOHLEHTPUPYETCS Ha OJHOM CTPEMJIEHMM — CIaTh
sk3aMmeH. Henocratku Takoil cucteMbl oueBUIHBL. OYEBUAHO TAKXKe, YTO MOATOTOBKA HE JIOJDKHA OTPAaHMYMBATHCS YTEHHEM JIEKIIMOHHBIX 3aruceil.
[lepBoHavanbHble HEOOpPaOOTaHHBIE KOHCHEKTHI CTYIEHTAa COAEpKaT (aKThl, OMpPEACTICHUS, BBIBOJBI, CIACIAHHBIE NPETOAaBaTeieM, HO B HHX, Kak
IIPAaBUIIO, c1a00 MPOCMATPUBAETCS CBA3YIOIIAsA UAEd Kypca, TaK KakK CTYJCHT, 3alMChIBasl KAKIAYHO JIEKIUIO B OTJEJIBHOCTH, PEJIKO CIIOCOOEH cpasy U
JOCTAaTOYHO TOYHO YJIOBUThH OOLIYIO HANpaBIIAIOLLYI0 MbICIb. [I03TOMy KOHCHEKT TpeOyeT IOMOIHUTENBHOM 00pabOTKU Ha OCHOBE HCHOJIb30BAHUS
y4eOHUKOB U PEKOMEHJIOBAHHOM JINTEPATYPHI.

Cy1iiecTBEHHbIE HEJOCTaTKH UIMEET M TaKOH CII0CO0 MOATOTOBKH K AK3aMEHaM, Kak OerJiblil mpocMoTp Beero matepuana. OH 3¢ (eKTHBEH TOJIBKO
Ha HEKOTOPBIX ATanax MJIaHUPOBAHUS U 3aKpPEIUISIONIEro MoBTopeHus. boee HafekHBIHM U 11e51eco00pa3Hblil MyTh — 3TO TIHIATEIbHAS CUCTEMAaTHU3AIHs
MaTtepuasa npyu BAYMYUBOM MIOBTOPEHUH, YCTAHOBIIEHUU BHYTPUIIPEIMETHBIX CBSA3EH, YBA3KE Pa3IMUHbIX TEM U Pa3/iesioB, 3aKPEIUVICHUHN ITyTEM PEIIeHHS
3ajau.

[lepen sx3ameHOM Ha3HauaeTcsi KOHCyinbTauus. Llenb ee — gaTh OTBETHl HAa BONPOCHI, BO3HUKILIUE B XOJI€ CAMOCTOSITENIbHOM MOJTrOTOBKH.
XoTenoch 661 00paTUTH 0CO00€ BHUMAHKUE HA BAKHOCTD MPEIIK3aMEHAIIMOHHBIX KOHCYIbTAlUN. 3/16Ch CTYIEHT UMEET MOJIHYI0 BO3MOKHOCTH OJYYHUTh
OTBET Ha BCE HEACHBIE €My BONPOCHL. A JUIs 3TOr0 OH JA0JDKEH NMpopadoTaTh 10 KOHCYJIbTallMK Bech Kypc. KpoMe Toro, npenojasarens OyaeT OTBeYaTh
Ha BOIPOCHI JIPYTrUX CTYIEHTOB, 4TO OyJeT Ui Bac MOBTOPEHHEM M 3aKpeIuleHueM 3HaHuil. VM emie oueHb BakHOE OOCTOATENBCTBO: JICKTOP HA
KOHCYJIbTAIlMM, KaK PaBUJIo, 0OpaliaeT BHUMaHUE Ha T€ pa3/ielibl, 10 KOTOPHIM Ha MPEAbIAYIINX SK3aMEHaX OTBETHI ObLIIM HEYIOBIETBOPUTEINILH BIMHU,
a Taxxke (UKCUpyeT BHMMaHUE Ha HauOoJiee TPYIHBIX pas3zenax Kypca. HekoTopble CTyIeHTbl HE NMPHUXOJAT Ha KOHCYJIbTAllMU JINOO MOTOMY, YTO
CUUTAIOT, YTO y HUX HET BOIIPOCOB K JIEKTOPY, OO MOJIAraroT, YTO y HUX U TaK MaJo BPEMEHH U JydIlle CaMOMY IOYUTATh MaTepUa 0 KOHCIEKTY WIH
B yueOHuKe. OT0 riybokoe 3abmyxaenue. Hukakas apyras paboTa HE CMOXET NMPUHECTH CTOJIb 3HAYMTEIBHOTO (P(eKTa HaKaHyHE SK3aMeHa, Kak
KOHCYJIbTAL[Hsl IPEeToaaBaTesl.

IToAroToBKy K 3K3aMeHy clielyeT HauyMHATh C ME€PBOTO JHS M3y4eHUs MUCUUIUIMHBL. Kak mpaBuio, Ha JeKUUAX MOAYEPKUBAIOTCS Haubosee
BaXXHBIE U TPYJIHBIE BOIPOCHI MJIM pa3lelibl Kypca, TpeOyrollue BHMUMATEIBHOTO HM3Y4eHUs U 00ayMmblBaHMA. HyXHO 3TH BONPOCH! BBIIENIUTH U
00s13aTeNIbHO MOCTapaThCsl Pa3o0paTbCcsl B HUX, HE JOXKHUAASACH SK3aMEHa, MpopaboTaTh UX, OTOBICH K JJAOOPATOPHBIM 3aHATUSAM, HONPOOOBATH
CaMOCTOSITEJIBHO PELIMTh HECKOJIBKO THUIOBBIX 3a/ad. M eciiu, HecCMOTps Ha 3TO, YacTh MaTepHaja OCTallaCh HEYCBOCHHOM, HU B KOEM CiIydae Helb3s
yCIIOKauBaThCcs, HAAEACh Ha TO, YTO ATO HE IMOMAJETCs Ha 3k3aMeHe. DakThl TOBOPAT 00 0OpaTHOM: €Clii T€ WM JApPYyrue BOIPOCHl Kypca He BOLUIU B
9K3aMEeHallMOHHbIN OMIIET, MpenoaaBaTelb MOXKET UX 3a/1aTh (M 4acTO 337a€T) B BUJIE JOTIOJHUTEIbHBIX BONIPOCOB. TOUHO TaKoe k€ OTHOILIEHUE JOJIKHO
OBbITh BBIPAOOTAHO K BOIIPOCAM U 3aj[ayaM, MEPEUUCICHHBIM B 3K3aMEHALMOHHON TporpamMMe, BbIJIaBaeMOM CTyIeHTaM elle J10 9k3aMeHa. OObIYHO 3TH
K€ BOIIPOCHI M aHAJIOTUYHBIE 33J1aul COJIepKaTCs B 9K3aMEHALMOHHBIX Omietax. He ciegyet ocTaBiaTh 03 BHUMaHMS HU OJJHOTO pa3fieia Kypca; eciiu
HE Y/1aJI0Ch B U€M-TO pa300paThCsi CAMOMY, HYXHO OOpaTUThCS K TOBApPHILAM; €CIIM U 3TO HE MTOMOTJIO BBISICHUTh KaKOH-1100 BOMPOC A0 KOHILIA, HYKHO
00s13aTeNIbHO 3aJlaTh 3TOT BOINPOC MPENoJaBaTel0 Ha MPeIdK3aMEHAlMOHHOW KOHCYNIbTalMH. Upe3BblYailHO BaXXHO MPUYUYUTh ce0s K YMEHHIO
CaMOCTOSITEJIBHO MBICIIUTh, YUUTHCS JlyMaTh, NOHUMATh CyTh Jiena. O4eHb MOJIE3HO Mocje MPOopabOoTKU KaXJOTO pasjiena BOCCTAHOBUTH B MaMSTH



COoJIep’KaHMe M3y4EeHHOTO MaTepHaia, KpaTKo 3alucaB 3TO Ha jucte Oymaru. Ecium storo He cuenaTh, To OojblIas yacTh MaTe€pHana OCTAHETCs HE
MOHATOM, a MHIIb (HOPMANBHO 3ay4EHHOH, U MPHU NMEPBOM K€ BOIPOCE dK3aMEHATOpa CTYACHT YOEIUTCS B TOM, HACKOJIBKO MOBEPXHOCTHO OH YCBOMJI
MaTepuail.

4.5. IPUMEPHASI TEMATHKA KYPCOBBIX PABOT (ITIPOEKTOB)

He npeagycmotpeno.



5. YYEBHO-METOJUYECKOE U TH®OPMALIMOHHOE OBECHEYUEHUE
JUCHUILIMHBI (MO JIST)

a) nepeveHb JUTEPATYPbI
OCHOBHas JIUTEepaTypa:

1 I'pummn, B. A. OcHoBBI mporpamMmmupoBanus Ha s3bIke R : yaeOHO-MeToqrueckoe mocodue / B.
A. I'pumina. — Hwxuuit Hosropos : HHI'Y um. H. U. Jlob6auesckoro, 2021. — 67 c. — Tekcr :
ANIeKTPOHHBIN // JIaHb : anexkTpoHHO-O0nbmmoTeynas cucrema. — URL:
https://e.lanbook.com/book/191498.

2. IOTIOJIHUTENIbHAS IUTepaTypa:

1. Anetman, E. A. Cucrema xontpois Bepeuit GIT : yue6HO-MeToanueckoe nocodue / E. A.
Anbt™maH, A. B. Anekcanapos, T. B. BaceeBa. — Omck : OMI'VIIC, 2021. — 26 ¢. — Teker :
ANeKTpOHHBIN // JIaHb : anekTpoHHO-O0MOIMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/190155.

2. I'pumun, B. A. Metoasl 00paOOTKM JaHHBIX U MOJIEIMPOBaHKE Ha si3bIke R : yueOHO-
Meroanueckoe nocodue / B. A. I'putnn, M. C. TuxoB. — Hwxuuit Hosropon : HHI'Y um. H. U.
JloGaueBckoro, 2019. — 54 c. — Tekcr : anekTpoHHbIH // JIaHb : 37eKTpOHHO-0MbInoTeUyHas
cuctema. — URL: https://e.lanbook.com/book/144653.

3. Po6Gept, 1. R B neiictBun. AHanu3 1 BU3yanu3anus JaHHBIX B iporpamMme R : pykoBoactso / U.
Po6epr, Kabakos ; nepeBon ¢ anrnuiickoro [lonuner A. Bonkosoit. — Mocksa : JIMK Ipecc,
2014. — 588 c. — ISBN 978-5-97060-077-1. — Texkcr : anekTpoHHbIH // JIaHb : 3I€KTPOHHO-
oubnuoteuynas cuctema. — URL: https://e.lanbook.com/book/58703.

0) nepuoaUYeCKUE U3TAHUSA

B) CIIUCOK ABTOPCKHX METOAUYECKUX Pa3padoToK:

Marepuainsl kypca, omyonukoBanabie B MOC «DOMICy.

r) 0a3bl JAHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIE U TOUCKOBbIE CHCTEMBI
https://www.r-project.org/other-docs.html
https://cran.r-project.org/web/views/
https://support.rstudio.com/hc/en-us/articles/200526207-Using-Projects
https://r-pkgs.org/

6. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

6.1. YYEBHO-JJABOPATOPHOE OBOPYJIOBAHUE:

Jlns mpoBeeHUsl JICKIIMOHHBIX 3aHITUH HEOOXoIuMa aymuTOpHs C MPE3CHTAIMOHHBIM
o0OpyJIOBaHUEM, IJIsi MPOBEACHUS JIA0OPATOPHBIX 3aHATHH HeoOXoauma ayautopust Ha 15-20
pabounx MecT (B 3aBHCHUMOCTH OT YHCJICHHOCTH Yy4eOHOW Tpymmbl), 00OpydOBaHHas OCKOM,
MPE3CHTAI[MOHHON TEXHUKOW, KOMITBIOTEPAMHU.

6.2. IIPOTPAMMHOE OBECIIEYEHHE:

1. ITporpammuas cpena Beiurcienuii R 4.2.0 (pacnpoctpansiercs 6ecruiatHo, GNU GPL 2);

2. Cpena pazpabotku mporpamMmmuoro obecneuenus RStudio Open Source Edition 2022.02.3
(pacopoctpansiercs 6ecrmatHo, GNU Affero General Public License v3).

3. PacnpenenénHas cucrema ynpasieHus Bepcusmu Git 2.37.0 (pacmpoctpaHsercs
6ecrmatno, GNU GPL 2).

4. bpayzep Google Chrome 100.0 (pactipocTtpansiercs 6ecriiatHo, proprietary freeware, based
on open source components)

6.3.TEXHUYECKHUE U SJIEKTPOHHBIE CPEJICTBA:
NOC EDUCA, DOMIC, mnpe3eHTamoHHOE OOOpYyAOBaHUE, MEPCOHAIBHBIN
KOMIBIOTEP C BO3MOKHOCTBIO IEMOHCTpALIUK Npe3eHTaruii B popmate pdf.


https://cran.r-project.org/web/views/

7. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

[Ipu peanuzanuu JaHHOTO Kypca UCTIONB3YIOTCS CIEAYIONIIe 00pa3oBaTeIbHbIC TEXHOJIOTHH:
TEXHOJIOTUH TPATUIIMOHHOTO OOy4YEHUS, TEXHOJIOTMH TPOOIEMHOTO OOYYeHHUs, TEXHOJIOTUU
KOHTEKCTHOTO 00YYCHHUSI, UTHTEPAKTHUBHBIC TEXHOJIOTUU, TEXHOJIOTUU JTUCTAHITMOHHOTO OO0yUICHHSI.

8. OHEHOYHBIE MATEPHAJIBI JIUVIAA TEKYIEI'O KOHTPOJIA U
IMPOMEXYTOYHOMN ATTECTALIUH

Pa3HoypoBHeEBbIE 331aHUA K 1a00PATOPHOMY IPAKTUKYMY
8.1. OLEHOYHBIE MATEPHUAJIBI JJIsI BXOJTHOI'O KOHTPOJISA
He npexgycmoTpeHsl.
8.2. OUIEHOYHBIE MATEPUAJIBI TEKYIIETO KOHTPOJIS

PaznoypoBHeBbI€ 3a1aHUsI K JIAOOPATOPHOMY MTPAKTUKYMY, JOKIIA/I.
IIpuMepbI OLIEHOUYHBIX CPEACTB TEKYIIEro KOHTPOJIS

1. JTaGoparopras paboTa mo TeMe «YmpaBJIsironiue KOHCTpYKnn. OyHKImm»
OTciiexxuBaHue 3arps3HCHAS BO3TyXa

Jyis BHIOJTHEHUS 33JaHUSI HY’)KHO Halmucath TpU (PyHKIIUHU, KOTOPbIE MpeAHa3HAUYEHbI [
B3aMMO/ICHCTBUS ¢ HA0OPOM JaHHBIX onpeneneHHoro ¢popmara. Habop gaHHBIX coepKUTCS B
MPEACTaBICHHOM ZIp-apXHBeE.

JlanHblie

Zip-apxuB BiIrovaeT 332 daitna ¢ paznenutesiMu-3amsaTeiMu (hopmat CSV), B KOTOPBIX
CoJIepKaTcsl JaHHbIE MOHUTOPHUHTA 3arPS3HEHUS BO3IyXa MEIKUMHU TBEPIbIMU yacTuamu (PM =
particulate matter) B 332 mynkrax HaOmoaeHni. Kaxapiid (aitsr conepKuT JaHHBIC ¢ OJTHOTO
MOHHUTOPA, UJCHTH(DUKAITMOHHBIM HOMEP KaXJ0r0 MOHUTOpPA yYKa3aH B UMeHH (aitna. Hanpumep,
naHHbie 17151 MoHuTOpa 200 HaxoasaTes B daitie «200.csvy. Kakapiil daiin coaepKuT 4eThipe
MepeMeHHBIE:

e Date: nata HaOmoaeHus B popmare ['TTT-MM-/I]] (rog-mecsii-i1eHsp),

e sulfate: ypoBeHb Cylb(daTa B BO3IyXe Ha 3Ty Jary (U3MEpseTCsl B MUKpOrpaMMax Ha
KyOHuYecKuil MeTp);

e nitrate! ypOBEHb HUTPATOB B BO3JyXE HA 3Ty JaTy (M3MEpSETCs B MUKpOTrpaMMax Ha
KyOHUYecKUuil MeTp);

e ID: UACHTH(PHUKATOP MOHUTOPA.

JUist BBINIOJTHEHUS 3aJJaHKS HY)KHO paclakoBaTh apXuB U co3aaTh kataior data. [Tocie Toro, kak Bbl
pacnakoBayiu zip-(aiis, He BHOCUTE HUKAaKUX U3MEHEHUH B (paitnbl u3 karanora data. B xaxxaom
¢aiine BbI 3aMeTHUTE, YTO €CTh JHU, KOT/A JaHHBIE O Cylb(arax WIM HUTpAaTaX OTCYTCTBYIOT
(0603HaYeHBI Kak NA). DTO IOBOJIBHO TUIIMYHAS CUTYaLUs IPU paboTe ¢ MOHUTOPUHIOM
3arpsi3HEHUS BO3AyXa.

3ananmue 1

Hanumure QyHKIMIO 101 Ha3BaHUEM getMean, KOTOPAasl BEIUUCIISET CpelHEE 3HAUCHHE
3arps3HUTEN (CynbdaTa UM HATPATa) MO YKa3aHHOMY CIIUCKY MOHUTOPOB. DyHKIUSA getMean



MPUHUMAET TPU apryMeHTa: folder, type U id. DyHKIMA getMean JOJDKHA IS 331aHHOTO
BEKTOPa HICHTH(PHUKATOPOB MOHUTOPOB id MpOUNTATH JaHHBIEC U3 KaTajora folder U BEPHYTh
CpeaHee 3HaueHHE 3arpsi3HAIONIETO BEIIECTBA TUIA type MO TUM MOHUTOPaM, HTHOPHUPYS JII00bIe
MPONYIIEHHBIE 3HAYEHUS, 3aKOJUPOBAHHbIE KaK NA. [IpoToTHI (HyHKIMU BRITJISAIUT CIEAYIOIIUM
obpazom

getMean <- function(folder, type, 1d=1:332) {

# folder - CHMMBOJNBHEI BEKTOP IJMHE 1, KOTOPHM yKashHBaeT pPaCIOJIOXEHUE
CSV-panion

# type - CHMBOJIBHEIM BEKTOP IJIMHEL 1, KOTOPHM yKAa3HBAET TUI 3aTPI3HUTEIS
Bosnyxa "sulfate" wmam "nitrate"

# 1d - LEeJIOUMCJIeHHBEI BEKTOP, YKAa3HBalMM UISHTUOVMKATOPE MOHUTOPOR,
KOTOpPHEIE HYXHO OOpaboTaTb

# OYHKLUMA IOJIXKHA BBUMCJIMTL CpelHee 3HAaUueHUMe [0 YKABAHHOMY 3aTpa3HUTEI0
10 BCEM MOHUTOpPAM YKAa3aHHLHM B BekTope id, uIHOpMpysa 3HaueHms NA.
# He mcnojeb3yiTe OKpPYyIJIEHME IJid pesyJibTara

Huxe npencrasiiensl pe3yabTaTbl paboThl JaHHON QyHKUIKK. CpaBHUTE 3TH PE3YNbTATHI C
pe3yabTaTaMu paboTh! Baleil pyHKIMH, OHU JOJDKHBI COBIIAATh.

getMean ("data", "sulfate", 1:10)
## [1] 4.004128

getMean ("data", "nitrate", 70:72)
## [1] 1.706047

getMean ("data", "nitrate", 23)
## [1] 1.280833

3aganue 2

Hanumure QyHKIMI0, KOTOpast YMTAET KaTaior ¢ GaigaMu JaHHBIX B COOOMIAET KOJIMYECTBO
MOJTHBIX HAOJIOIaEMBIX CITy4aeB (11 KOTOPHIX YKa3aHbl 3HAYCHUsI 000X BHJIOB 3arpsSi3HCHUI) B
Kax1IoM (aiine nanabix. yHKIMs J0DKHA BO3BpAIlaTh JaTa (GppeiiM, B KOTOpOM MEpPBbIi cToI0e1 —
910 MM (haiia (Mo CyTH UIASHTU(PHUKATOP MOHUTOPA), & BTOPOU CTOJIOEI] — KOJTUYECTBO MOJTHBIX
HaOmroeHuit. [IpoToTH PYHKIMH BRITIISIUT CIEAYONIIM 00pa3oM

getCompleteObservation <- function (folder, id = 1:332) {

# folder - CHMBOJILHBEIM BEKTOP IOJMHE 1, KOTOPBIM YKAa3EBAE€T PACIIOJIOXEHME
CSV-panion
# id - UeJIoOUMCIIeHHBI BEKTOP, YKa3HBallMi MOSHTUOMKATOPH MOHUPOTOB,

KOTOpPEIE HYXHO obOpaboTaTb

# OyHKLMSA BO3BpamaeT maTa bpeliM BMIa
# id count

# 1 117

# 2 1041

#

# rme id - mmeHTMOMKATOP MOHMTOpPA, count - KOJMUECTBO I[IOJIHEIX HAOJIOIaEeMBIX
CJlydaeB OJig DTOT'O MOHMTOPA.
}
ITpumeps! BbIBOAA 3TOH (pyHKIIMM TIpeacTaBiIeHbl HUke. CpaBHUTE 3TH Pe3ybTaThl C pe3ylbTaTaMU
pa6OTLI Baleun (I)yHKI_II/II/I, OHHU OOJIZKHBI COBITIAAATh.
getCompleteObservation ("data", 1)

## id count
#4# 1 1 117



getCompleteObservation ("data", c(2, 4, 8, 10, 12))

## id count

## 1 2 1041
## 2 4 474
## 3 8 192
## 4 10 148
## 5 12 96

getCompleteObservation ("data™, 30:25)

## id count

## 1 30 932
## 2 29 711
## 3 28 475
#4+ 4 27 338
## 5 26 586
## 6 25 463

getCompleteObservation ("data"™, 3)

## id count
## 1 3 243

3aganue 3

Hammumure Gynknmro, koTopas 6epet kataior ¢paiaoB C JaHHBIMUA U TIOPOTOBOE 3HAUYCHHE
KOJIMYECTBA TIOJTHBIX CIIy4acB (CIIydaeB, KOTJa yKa3zaHbl 00a MOKa3aTelisl) U BEIYUCIISET
KOPPEIIIUIO MEXAY CYIb(AaTOM U HUTPATOM JUISI MECT MOHUTOPHHTA, B KOTOPBIX KOJUMIECTBO
MOJTHOCTHIO HAOJIOJTaeMBIX CITydaeB (10 BCEM MEPEMEHHBIM) TPEBBIIIACT TOPOrOBOE 3HAYCHHUE.
OyHKIMS T0JDKHA BO3BPAIIATh BEKTOP KOPPEISAIHI 11 MOHUTOPOB, COOTBETCTBYIOIIUX
MOPOTOBOMY 3HaueHUI0. Eciii HU OIMH M3 MOHUTOPOB HE COOTBETCTBYET IIOPOTOBOMY 3HAYCHHIO,
(GyHKIUS JTOJDKHA BO3BpAIaTh YUCIOBOM BeKTOP TUHBI 0. [IpoToTHIT GyHKIINU BBITIISIUT
CIICAYIOIIHUM 00pa3om

getCorrelation < function(folder, limen = 0) {

# folder - CHMBOJIBHBEIM BEKTOP IOJIMHEL 1, KOTOPBIM YKAas3EBaE€T PACIOJIOXEHME
CSV-panmion

# limen - LI€JIOUMCJIEHHBII BEKTOP IJMHEL 1, yKasHBalIMM IOPOTOBOE SBHAUEHUE

KOoJIMYecCcTBa IIOJIHBEIX CJIydaeB, IIPM KOTOPOM HYXHO BBUYMCIIATE KOPPEJIALMIO.

# OYHKLMS BO3BpAllaeT UYMCJIOBOM BEKTOP KOPPEJISLMIA

Jlns peanu3annu 3Toi QyHKINUU BaM HY>KHO OyZJeT UCIOJIb30BaTh BCTPOEHHYIO (DYHKIHUIO cor,
KOTOpast BEIYUCIIAET KOPPEIALMIO MEX Ty ABYMs BeKTopaMH. IIpouTute cTpaHuily cipaBKu Juis

3TOM (PYHKIIUU C TIOMOIIBIO ?cor.

Hwxe npencraBieHsl pe3yiabTaTsl padoThl JaHHOH QyHKIMU. CpaBHUTE 3TU PE3YNITATHI C
pe3ynbTaTamMu paOoThl Ballei (pyHKINMU, OHU IOJDKHBI IPUMEPHO COOTBETCTBOBATH 3TOMY BBIBOJLY.
OOpartuTe BHUMaHUE, YTO M3-3a TOTO, KaKk R OKpyIJIsieT U npecTaBiseT Yucia C MaBaroniei
TOUKOM, pe3y/bTaThl pabOThI Ballel GYHKIIMH MOTYT HEMHOTO OTJINYAThCs OT MPUBEICHHBIX
IIPUMEPOB.

res <- getCorrelation("data", 150)
head (res)



## [1] -0.01895754 -0.14051254 -0.04389737 -0.06815956 -0.12350667 -0.07588814

summary (res)
#4# Min. 1st Qu. Median Mean 3rd Qu. Max .
## -0.21057 -0.04999 0.09463 0.12525 0.26844 0.76313

res <- getCorrelation("data", 400)
head (res)

## [1] -0.01895754 -0.04389737 -0.06815956 -0.07588814 0.76312884 -0.15782860
summary (res)

#4 Min. 1st Qu. Median Mean 3rd Qu. Max.
## -0.17623 -0.03109 0.10021 0.13969 0.26849 0.76313

res <- getCorrelation("data", 5000)
summary (res)

#4 Min. 1lst Qu. Median Mean 3rd Qu. Max.
##

length (res)
#4# [11 O

res <- getCorrelation("data")
summary (res)

#i# Min. 1st Qu. Median Mean 3rd Qu. Max.
## -1.00000 -0.05282 0.10718 0.13684 0.27831 1.00000

length (res)

## [1] 323
2. JJaboparopnas padota o reme «MoaenupoBanue. IIpodunrpoanue Koaa»
Peiitunr 6oapHUL

3arpy3uTte (aii, conepKaiinii JaHHbIS 11 BBITOJIHEHHS 3a1aHus. PasapxuBupyiite daiin B
Kartajor, KOTOpbIi OyaeT BaluM pabouuM KaTanorom. JlaHHsle /i 3aJaHus B3AThI ¢ BeO-caiiTa
MunuctepcTBa 3/ipaBooxpaHeHus U conuanbHbIX ciy:k06 CIIA. Llens BeO-caliTa — mpel0OCTaBUTh
JTaHHBIE U HHPOpMAIIIIO 0 KayecTBe oOcnykuBanus B 6osee yem 4000 Oonpuuiax CILA,
cepTuUIIMPOBAHHBIX MTporpamMmMoii Medicare. DTOT HaOOp JaHHBIX OXBATHIBAECT BCE OCHOBHBIE
6onpHUIBI CILIA, OH HcTONB3yeTCs IS pa3NUYHbBIX LIEJIeH, B TOM YKCIIe IS OMPEIeIeHUs TOTO,
JIOJDKHBI JIU OOJIbHHIIBI OBITH OIITpa(OBaHBI 32 TO, YTO OHHU HE MPEIOCTABIISAIOT MaIlMEHTaM
BBICOKOKAUY€CTBEHHBIN YXOJI.

JlanHbIie

Zip-apXuB JUIs 3TOTO 33JaHUS COACPKUT JiBa (haiina:

results of care.csv: cogepxut nadopmaruio o 30-THEBHON CMEPTHOCTU M YaCTOTE OBTOPHBIX
rocouTaau3aui ot cepaeuHbix npuctynos (heart attacks), cepaeunoit HenocratounoctH (heart
failure) n mueBMoHuU (pneumonia) asst 6osiee yem 4000 6opHML. OnMcaHue CTPYKTYpHI ¢aiina

hospital.csv — cogepxut nHGoOp™MaIuio o Kax0i 6oapHULe. ONUcaHne CTPYKTYpHI (aiina

Onucanue NEPCMCHHBIX B KAXKIOM U3 (I)aﬁHOB HaxXOJUTCA B OINIMCAaHUU CTPYKTPBI (I)aﬁna, CM.
CCBUIKHM BhIIIE. B YaCTHOCTU, HOMEpa NICPEMCHHBIX JI1 KaXaoun Ta6HI/IL[LI YKa3bIBaOT UHJCKCHI



CTOJIOIIOB B KXo TabmuIie (HarpuMep, HazBanue 0onpaUIBI (Hospital Name) — 3To cronber 2 B
¢aiine results of care.csv).

3ananue 1

I'ucrorpamma 30-1HEBHOM CMEPTHOCTH OT CEPJICYHOTO MPUCTYMA

Cuwnraiite nansbsie u3 results of care ¢ momonisio GyHKIHH read.cSV M IPOCMOTPHUTE TIEPBHIE
HECKOJIBKO CTPOK.

> res <- read.csv("results_of care.csv", colClasses = "character")
> head(outcome)

B sTOM Habope TaHHBIX MHOTO CTOJIONOB. BBl MOXeTe y3HATh KOJIMYETBO CTOJIONOB, HAOpaB
ncol(res) (Takxke MOKHO MOJIy4YUTh KOJIMYECTBO CTPOK € MOoMoIIbIo (pyHKIuU nrow). Kpome Toro,
BBl MOYKETE MOJYIUTh UMEHA KaXKJI0TO CTOJIONA ¢ TOMOIIBIO names(res) (MMeHa TakKe eCTh B
omnucaHuu (Hanson).

UtoObI mocTpouTh rucTorpamMmy 30-THEBHBIX MOKAa3aTeIeH CMEPTHOCTH OT CEPJICIHOTO TPUCTYTIA
(cTonGer; 11 B Habope MaHHBIX), 3aITYCTUTE CIASAYIOIIUNA KO/

> res[, 11] <- as.numeric(res[, 11])

> ## Bbl MOKeTe MOTy4YUTh MPEeAyNpexACHUE O BBEACHUN HEONPEAeIEHHOT0 3HaUeHus,
UTHOPUPYWUTE €ro

> hist(res[, 11])

[TockospKy MBI M3HAYAIBHO CUYMTHIBAEM JaHHBIEC B BUIe CUMBOJIOB (yka3aB colClasses =
"character", HaM HY>)KHO 3aCTaBUTb CTOJIOCI OBITH YUCITOBBIM. BBl MOKETE MOTYyIUTH
npeaynpexaeHue o BBojie NA, HO 3TO HOPMAJIBHO.

JloGaBbTE Ha TUCTOrPAMMY 3ar0J0BOK U COOTBETCTBYIOIIME TIOIMTUCH OCEH.

3aganue 2

[Touck srydmei GOJILHHIIBI B IITATE

Hanummure pynknuto getBestHospital, koTopast mpuHHMaeT qBa apryMeHTa: IBYXCHUMBOJBHOE
COKpAIIEHHOE COOTBETCTBYIOIIEE HA3BAHUIO LITaTa U UMS Noka3aTessa. DyHKIus cUuThIBaeT Qaiin
results of care.csv 1 Bo3BpaIiaeT BEKTOp CHMBOJIOB C Ha3BaHUEM OOJIbHUIIBI, KOTOpasi UMEET
JTy4IIyto (To ecTh caMylo HU3Ky10) 30-THEBHYIO CMEPTHOCTH AJIsl YKa3aHHOTO MOKa3aTessl B 3TOM
mtare. HazBanue G0IbHUIIBI — 3TO UMs, ykazaHHOe B nepemeHHoi Hospital. Name. [Tokazarenem
MoxkeT ObITh "heart attack" (cepaeunsrit mpuctyn), "heart failure" (cepaeunas HegOCTaTOUHOCTD)
win "pneumonia” (MHEBMOHUS). BOTBHUIIBI, Y KOTOPBIX HET JAHHBIX [0 KOHKPETHOMY MOKa3aTeNto,
JOJIKHBI OBITH UCKITIOUEHBI U3 Ha0opa OOIBHHUIL ITPU OTIPEEIICHUN PEUTHHTA.

O06paboTka OAMHAKOBBIX pe3yabTaToB. Ecin y Bac moay4uaInuch OJTMHAKOBBIE PE3yabTaThl AJIs
3aJJaHHOTO MOKAa3aTelsl, TO Ha3BaHUs OOJIBHUIL CIIETYEeT OTCOPTHUPOBATH B ali()aBUTHOM TMOPSIIKE U
BBIOpATh NEPBYIO OOJIBHUILY B 3TOM Habope (T. €. eclii OOTBHUIIBI C Ha3BAHUSAMU «by», «c» U «H»
MMEIOT PaBHBIN JYUIIUH pPe3ylbTaT, TO HY)KHO BEPHYTH OOJBHUILY «by).

[1a0noH aAns GyHKIUH

getBestHospital <- function(state, criteria) {

## [IpounTaTh TaHHBIE TIO MTOKA3ATEIIO

## YOenuTech, 4TO MITAT U IOKA3aTENb KOPPEKTHBI

## BpiOepuTe Ha3BaHUS OOJBHHUIIBI B IIITATE C HAUMEHBIEeH 30-THEBHOW CMEPTHOCTHIO.
## [1pu HEOOXOIUMOCTH OTCOPTHPYUTE PE3YIBTATHI IO HANMEHOBAHUIO OOJTHHUIIBI



}

@yHKIMA JOJDKHA IPOBEPATH PABUWIBHOCTL apryMeHTOB. Ecin nnepegaercs HenomycTumoe
3Ha4YeHHUE ITaTa, (PYHKIUS JO0JDKHA BBIIATh OMIMOKY C IIOMOUIBIO (PYHKIIMH StOp ¢ COOOIICHHEM
«HETOMYCTUMBIH mTaT». Eciin B QyHKIHMIO epeaeTcs HECYIEeCTBYIOMUI MOKa3aTelb, (PYHKITHS
JIOJKHA BBIATH OIMTHMOKY ¢ TOMOIIBIO (DYHKIIUU StOp C COOOIIEHNE «HEOMYCTUMBIN TIOKA3aTeNby.

[Ipumeps! BBI30BOB

> getBestHospital("TX", "heart attack")

[1] "CYPRESS FAIRBANKS MEDICAL CENTER"

> getBestHospital("TX", "heart failure")

[1] "FORT DUNCAN MEDICAL CENTER"

> getBestHospital("MD", "heart attack")

[1] "JOHNS HOPKINS HOSPITAL, THE"

> getBestHospital("MD", "pneumonia")

[1] "GREATER BALTIMORE MEDICAL CENTER"

> getBestHospital("BB", "heart attack")

Error in getBestHospital("QWE", "heart attack") : HegomycTuMBIii mtat
> getBestHospital("NY", "hert attack")

Error in getBestHospital("NY", "het atack") : HenonmycTuMbIil HokaszaTesnb

3amanue 3
PamxupoBanre OOJILHMII 11O TIOKA3ATEISIM B IITATE

Hammmure gpynkumro nox HazBanuem getHospitalRating, koTopas mpuHUMAaET TpU apryMeHTa:
JIBYXCUMBOJILHOE COKpaIllEHHOE Ha3BaHMeE ITaTa (state), mokasarens (criteria) U pedTHHT
OOJILHMIIBI B ATOM IIITaTe MO 3TOMY Kputeputo (n). dyHkuus cuuteiBaet (aiin results of care.csv u
BO3BpAIllaeT BEKTOP CHMBOJIOB C HA3BaHUEM OOJILHUIIBI, PEUTHHT KOTOPOH yKa3aH B apryMeHTe 1.
Hamnpumep, Be130B getHospitalRating("MD", "heart failure", 5) BepHeT BEKTOp CHMBOJIOB,
coJiepKaiuii Ha3BaHue OOJLHUIIBI C 5-M HaMMEHBIINUM 30-THEBHBIM YPOBHEM CMEPTHOCTH OT
cepaeuHoit HegoctarouHoctH ("heart failure"). ApryMeHT n MOKET MPUHUMATH 3HAYCHUS «besty,
«WOTSt» WU 1IeJI0€ YHCII0, YKA3bIBAKOIIEE PEHTUHT (YeM MEHBIIIHE YHCIIO0, TEM BBIIIEC PEUTHHT).
Ecnu uncno, 3amanHoe nmapaMeTpom n, OOJIbIe, YeM KOJTHYECTBO OOJIHUIL B 3TOM INTaTe, (QYHKITUSI
JoJKHA BepHYTh NA. BOJIBHUIIBI, Y KOTOPBIX HET TAHHBIX O KOHKPETHOM IOKa3aTele, JODKHBI
OBITh UCKITIOYEHBI U3 HAO0Opa OOJILHUIL IPH OTIPE/ICTICHUU PEHTHHTA.

O06paboTka OAMHAKOBBIX PE3YAbTATOB. MOXKET CIyYUTHCS, YTO HECKOJIBKO OOIbHUIL UMEIOT
OJIMHAKOBBIH 30-THEBHBIM YPOBEHb CMEPTHOCTH MO TOMY WJIM HHOMY MTOKAa3aTet0 CMepTH. B Takumx
cllydasix HYy)KHO TIOCTYIaTh Tak e Kak u B pyHkuuu getBestHospital, ncronb3ys HamMeHOBaHUE
OOJILHULIBL.

[abmoH ans GyHKIHH

getHospitalRating <- function(state, criteria, n = "best") {

## [IpounTath TaHHBIE TIO MTOKA3ATEIIO

## YOenuTcs, 4TO IITAT U MOKA3aTelb KOPPEKTHBI

## BepHyTh Ha3BaHKE OOJBHUIILI B 33JAaHHOM IITATe C 3aJaHHBIM PeUTUHTOM 30-THEBHOU
CMEPTHOCTH

}



@DyHKIHMS 0JDKHA IPOBEPATH IPABMIIBHOCTD NEPEAHHBIX apryMeHTOB. Eciu nepenaercs
HEIOMYCTUMOE 3HaUeHHE MITaTa, GyHKIHUS JOJDKHA BBIAATH OMIMOKY ¢ TOMOIIBIO (DYHKIIUH Stop C
COOOIICHUEM «HEIOMYCTUMBIN mTaT. Eciau B QyHKIMIO MepeaaeTcss HeCyeCTBYIOMINNA
MoKasaresb, PYHKIUS JOKHA BBIIATh OIIMOKY C MMOMOIIBI0 (PYHKITUH Stop ¢ cooOIeHne
«HEJOMYCTUMBIN NOKA3aTENb.

[Ipumeps! BBI30BOB

> getHospitalRating("TX", "heart failure", 4)

[1] "DETAR HOSPITAL NAVARRO"

> getHospitalRating("MD", "heart attack", "worst")
[1] "HARFORD MEMORIAL HOSPITAL"

> getHospitalRating("MN", "heart attack", 5000)
[1] NA

3aganue 4
PeliTrHr OOJILHUIL BO BCEX IITATAX

Hanumure pynknuto ¢ umenem getRaiting, koTopast npyuHUMAaeT /1Ba apryMeHTa: Ha3BaHHe
nokasareJs (criteria) u pedTuHr O0osbHULEI (n). OyHKIUSA cunThIBaeT Qaiin results of care.csv u
BO3BpaIlaeT aara Gpeim ¢ IByMs CTOJIOIaMH, COJCPIKaIIHA OOTBHUITY B KQXKIOM IITATE, PEUTHHT
KOTOpoi ykazad B n. Hanmpumep, Be130B dyakiuu getRaiting("heart attack", "best") BepHeT nara
¢bpeiiM, copepkaluii Ha3BaHUs O0JIBHUII, KOTOPBIE ABISIOTCS JTYULIUMU B CBOMX mTaTax no 30-
JTHEBHBIM TTOKA3aTeJIsIM CMEPTHOCTH OT cepaeuHbIx npuctynoB ("heart attack"). dynkums gomxHa
BO3BpaIlaTh 3HAYCHHUE IS KOKIOTO mTaTa (HeKoTopbie MOTYT ObITh NA). [lepBriit cTonber B 1ata
(dpeitme HazpiBaeTcs hospital u cogepkuT Ha3BaHUe OOJIBLHUIIBI, @ BTOPOU CTOJIOEI] Ha3bIBaeTCs state
U COJIEPKUT ABYXCUMBOJIPHOE COKpaIlleHUe JJIsl Ha3BaHUs 1ITaTa. boMbHUIBI, Y KOTOPBIX HET
TAHHBIX O TIOKa3aTelie, JOJKHBI ObITh CKITIOYEHBI U3 Habopa OOJILHUIL TIPU OTIpeAeTICHUN
peuTHhHra.

O06paboTka 0IMHAKOBBIX pe3ynbTaToB. @yHKIMs getRaiting momkHa oOpabaThiBaTh OJIMHAKOBBIC
pPEUTHHTH Tak ke, Kak ¢pynknus getHospitalRating.

[Ta6non ms GyHKIUHA

getRaiting <- function(criteria, n = "best") {

## IIpounTaTh JaHHBIC TIO TIOKA3ATEIO

## YOenuTcs, 4TO IITAT U MOKA3aTelb KOPPEKTHBI

## JIns KaKJI0To 1ITaTa HAaTH OOJBHUILY C YKa3aHHBIM PEHTHHIOM
## BepHyTb fara QppeiiM ¢ Ha3BaHUSIMU OOJIHHHII U HA3BAHUEM IIITATa

}

Buumanue! [l nossimenus 3gpdexkruBHocTH paboThl mporpaMmel pyHkuus HE nomkHa BeI3bIBATH
¢ynkuuto getHospitalRating u3 3ananus 3.

OyHKIMS 10JDKHA TPOBEPATH MPABUIIBHOCTh CBOUX apryMeHTOB. Eciu B hyHKIHMIO nIepeaaeTcs
HECYIIECTBYIOLIUI MOKa3aTelb, PYHKIUS T0JIKHA BbIJIATh OMIMOKY C TOMOUIbIO (QYHKIMHU StOp
COOOLICHNE «HEIOTYCTUMBIH MoKa3aTenby. [lepeMenHas n MOXeT NpUHUMATh 3HaYeHus «best»,
«WOTSt» WU 11€JI0€ YMCII0, YKa3bIBaIOIee PEUTUHT (4eM MEHBIINE YHCII0, TEM BBIIIE PEUTHHT).
Ecnu uncno, 3a1anHoe napaMeTpom n, OOJIbIlle, YeM KOJIMYECTBO OOJIBHUIL B 3TOM IUTaTe, (YHKIUSI
JOoJKHA BEpHYTh NA.



IIpumeps! BBI30BOB

> head(getRaiting("pneumonia", 15), 10)
hospital state
AK
JACK HUGHSTON MEMORIAL HOSPITAL AL
DE QUEEN MEDICAL CENTER, INC AR
UNIVERSITY OF ARIZONA MEDICAL CTR-UNIVERSITY, THE AZ
ST MARY MEDICAL CENTER CA
KEEFE MEMORIAL HOSPITAL CO
NORWALK HOSPITAL ASSOCIATION CT
DC
DE
0 WESTCHESTER GENERAL HOSPITAL FL

— O 00 IO\ DN B~ W=

> tail(getRaiting("heart failure", "worst"), 5)
hospital state
1 FAIRBANKS MEMORIAL HOSPITAL AK
2 DEKALB REGIONAL MEDICAL CENTER AL
3 NEA BAPTIST MEMORIAL HOSPITAL AR
4 MT GRAHAM REGIONAL MEDICAL CENTER AZ
5 CLOVIS COMMUNITY MEDICAL CENTER CA

8.3. OIEHOYHBIE MATEPUAJIBI TIPOMEXKYTOYHOT'O KOHTPOJIA

Cnucok BONPOCOB /ISl IPOMEKYTOYHOM aTTecTaAlMM:
Hayka o nanHbIx

JlaHHBIE U X XapaKTEPUCTUKH

[Ipornecc ananm3a u 00pabOTKH TaHHBIX. DTarbl

S3bIK iporpamMmmupoBanust R

[Takets! B R

Kontposns Bepcuit

Penozutopuii Git, TepMuUHOJIOTHS

Bunpl ananuza naHHbIX

OTanbl TPOEKTUPOBAHUS SKCIIEPUMEHTA

bonpuine ganHble U UX XapaKTEPUCTUKU

S3bIK IporpammupoBanus R: 0coOeHHOCTH, HEOCTATKHU, AU3aiTH
OO6mbekThl B R

BekTopsl 1 ciucku, UMeHa Jisi CHUCKOB

Martpurtist

®daxTopel

OTtcyTcTBYIOIIME 3HAYEHUE

Hara dpeiimbl

UreHue u 3anUch JaHHBIX. Pacdyer TpeboBaHmii k moTpedasieMoit maMsaTu
[TonmHO)kecTBa

BekTopu3oBaHHbIE onepanuu

VYnpapnsitonine KOHCTPYKIUU

OyHKIUU

O6nacTh BUAMMOCTH

PaGora ¢ maroif u BpemeHeM

Oynkuus lapply

Oynx1ms sapply

Oyukuus apply



Oynxust mapply

Oynkiwms tapply

Oynxuus split

Mertonb! oTinanku B R

@yHKIUA Str

I'enepanus cnydallHbIX yucesl: (YHKUMM IUIOTHOCTH paclpeAeieHus, paclpeneieHus,
TeHepalnu CITyJailiHbIX YMCell, KBAaHTHIIS.

Ontumm3anus koaa. Mcnons3oBanue sistem.time()

[MpodrmpoBmuk

HectpykTypupoBaHHBIE H CTPYKTYPHUPOBAHHBIC TaHHBIE

KoMIOHEHTBI YUCTBIX TaHHBIX

UteHue TOKabHBIX (ailioB

Urenue Excel-¢aiinos

Yrenue XML, a3p1ik XPath

Urenne JSON

Oynkuus data.table

Urenne n3 CYB]]

Utenue ¢ web-ctpaHuit

[omy4eHne Mo JMHOKECTBA TaHHBIX

CoptupoBka

O0600111eH1Ee JaHHBIX

Co3nanue nepeMeHHbIX

N3menenue popmara JaHHBIX

O0beqMHEHNE TaHHBIX

Pa3paborumnkmu:
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/49 JOIIEHT 3unuenko A.C.
(ﬁO,ﬁ(HHCB) v (3aHMMaeMas JOJDKHOCTD) (®.N.0)

/S
/

(
[Iporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusmMu GI'OC BO o HanpaBieHHo
noarotoBku 02.04.02 «dynmpameHTanbHas HHGOpPMATHKA U HHOOPMAITMOHHBIC TEXHOJIOTHI)
(YpoBEeHb MarucTpaTypbl), yTBEp>KICHHBINA MTPHUKa30M MuHHCTEpcTBa 00pa30BaHUs U HAYKH
Poccuiickoit @eneparuu ot «23» aBrycra 2017 r. Ne 811, 3apeructpupoBansblii B MuHiocTe
Poccun «13» centsiops 2017 r. Ne 48168 ¢ naMeHeHUsIMU U IOTOTHEHUSIMH OT 26 HOs10ps 2020 ., 8
¢deBpans 2021 r.

IIporpamma paccMoTpeHa Ha 3acefaHuu Kadeapbl Anredpanueckux U MH(POPMAIMOHHBIX
cuctem UMUT UI'Y «24» mapra 2022 1. ,
ITpoTtokon Ne 9 3aB. kadenpoit A ITantenees B.U.

—
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Hacmoswas npocpamma, He modxcem Ovlmb 60cnpoussedeHa Hu 6 Kakou ¢gopme Oe3
npeosapumenbHo20 NUCbMEHHO20 pa3peuteHus Kagheopwl-pa3padbomuuxa npoepammbl.



