MUHHCTEPCTBO HAYKH 1 BBICLIIEI'O OBPA3OBAHHSI
POCCHUICKOW ®EJIEPAIIAU

®esepanbHOE rocylapecTBeHHOE GI0KETHOE 06pPa30BaTeIbHOE yUpeKIeHHE
BbICIIEro 00pa3oBaHus
«JIyraHckuii rocyniapcTBeHHbIi yHHBepcHTeT MMenu Baagumupa dans»

JIKOHOMHYECKHH (paKyJabTeT
Kadgenpa skonomuyeckoii kuGepHeTHKH ¥ NPHKJIAAHON CTATHCTHKH

PABOYASI TIPOTPAMMA YUYEBHOM JUCLUIJIMHBI

«AHAJIN3 JAHHbBIX CPEJJCTBAMM A3bIKA
INPOI'PAMMMPOBAHUS R»

ITo Hampasienunto noarotosku 38.04.05 busnec-unpopmaTnka
IIporpamma maructparypsl: «bU3HeC-aHATUTHKAY

Jlyraunck - 2023



JIuct cornacosanms PITY /]

PaGouass mporpamMma yueGHOM NUCLHUIIMHBI «AHAIW3 [AaHHBIX CPEICTBAMH S3bIKA
nporpaMMupoBanus Ry 1o Hanpasnenuro noarotopku 38.04.05 Busnec-undpopmaruka. — 30 c.

PaGowast mporpamma yueGHOH IMCLMIUIMHBI «AHAIM3 [aHHBIX CPEICTBAMH SI3bIKA
IporpaMMHupoBaHus  R»  coctaBnena ¢ ydetom  @DeepanbHOrO  roCyAapCTBEHHOTO
00pa30BaTeNbHOTO  CTaHAAPTA  BBICUIEr0 0Opa3oBaHMs 1O HANPABICHHUIO MOATOTOBKH
38.04.05 busuec-unpopmarnka MHEHHCTEPCTBA HAyKW M BBICIIETO 00pa3oBanms PoccHiicKoit
@enepanun ot 12 aBrycra 2020 r. Ne 990.

COCTABUTEJIb (COCTABUTEJIN):
K.3.H., JoueHT Crnopnsk C.A.

Pabouas mporpaMma IMCLMIUIMHEL yTBEP/KACHA HA 3aCENaHUN Kadeapbl SKOHOMUYECKOH
KUOCPHETUKY ¥ MPUKIATHON CTATHCTUKH «_/4h 12 204 3r., npotokon Ne 2.4

3aBenyromuii kaenpoi SKOHOMIYECKON KHOEPHETHKN
U IIPUKJIAJHON CTaTUCTUKH ; .B. Benurypa

IlepeyTBepkaeHa: « _ » 20 I., IPOTOKOJ No

Cornacoana (s obecrneunBaromei kahen
JlexaH 3KOHOMMYECKOro (haKyibTeTa Txop E.C.

4
IlepeyTBepkaeHa: « _ » 20 %npomxon No

Pexomen10BaHa Ha 3aceflaHnK yueOHO-METOAMYECKONH KOMHUCCHH SKOHOMUYECKOTO
bakynereta « L7 LAaMAL 2043 T, mpotokon Ne &~ '
7 '

IIpencenarens y4eOHO-METOIUUECKOI
KOMMCCHUH 3KOHOMHMYECKOTO (haKyJIbTeTa il E.H. lllanosanosa

© Cnopasik C.A., 2023 rox
© OT'BOY BO «JII'Y um. B. Jamsy, 2023 ron



CTpyKTypa U copepKaHue IUCHUIIMHBI

1. lesin m 3a1a4u JUCHMILIMHBI, €€ MeCTO B YUeOHOM mpouecce

[enbto  AUCUMIUIMHBI ~ SBJISIETCS  W3YyYEHHE METOJOB, MOJENed u
WH(OPMAITMOHHBIX TEXHOJIOTHA B 00JIAaCTH aHAIM3a JAaHHBIX. A TakXe CIOCOO0B
00pabOTKM MAacCHUBOB JAaHHBIX U TMPOBEICHUS UCCICAOBAHUM B pPa3TUYHBIX
MpeAMETHBIX 00JIacTsX.

3aauamMu U3y4YEHUs TUCITUTIIUHBI SIBIISTFOTCS:

U3Y4YEHUE METOJIOB, MOJIEJICH U CPEACTB aHalM3a JaHHBIX;

W3YUYEHUE METOJIUKHU MPOBEJCHUS MPOLIETyPhl aHAJIN3a JaHHBIX;

NPUMEHECHHE Ha MPaKTHUKE HM3YYCHHBIX METOJOB M MOjCNeH (B KauecTBe
WH(POPMAITMOHHOW TEXHOJOTUH MCTIOJIb3YETCS A3BIK R).

2. Mecto nucuuninnbl B cTpykrype OIIOII BO.

Jucuuminaa «AHanu3 JaHHBIX CPEJCTBaMU A3bIKa MpOrpaMMUpOBaHHs Ry
OTHOCUTCA K BapuaTUBHOW dacth (4acTth, (QopmMupyemas y4YaCTHHKAMU
00pa3oBaTEIbHBIX OTHOLLICHHUI ) TUCIIUILINH.

HeoOxonuMbIMu yCIOBUSIMH ISl OCBOCHHUS TUCIUIUIMHBI SIBJIIIOTCA: 3HAHUS
TEOPUU CHUCTEMHOTO aHalin3a, MOACIHPOBAHUSI OU3HEC-MIPOIIECCOB, APXUTEKTYPHI
MH()OPMAIIMOHHBIX Y KOMIBIOTEPHBIX CUCTEM.

Conepxxanve  AUCHMIUIMHBI  SIBIAETCA  JIOTHUYECKHM  MPOJIOJIKEHHEM
COJICpKaHUS JUCHUIUIMH TPEABIIYIIETO YPOBHS 00pa30BaHUsI U CIIYKUT OCHOBOM
sl TUCHUIINH « CUCTEMHO-IMHAMUYECKOE MOJAEINpOBaHuey, «Helpo-HeueTkue
TE€XHOJIOTUY MOJEIUPOBAHUSA SKOHOMUYECKUX CUCTEM.

3. TpeOoBaHus K pe3yJibTATAM OCBOCHHS COJACPKAHUSA TUCHUILIIMHBI
HNuaukatopel AOCTHKEHUN
KOMIIETCHITHH (10

KO)I N HAMMCHOBAHUC HepequL IJIaHUPYCEMBIX

KOMIIETEHITHHN N pe3yJIbTaToB
peanuzyeMoi AUCIUILUIMHE)
[IK-2. Cnocoben mpumensts | [TK-2.2. Cooco0eH | 3HaTrh: MeTOOBl  aHailMW3a
YKOHOMHKO-MATEeMATHYECKUE | MPOBOIUTH aHaJIN3 | COLMAIbHO-3KOHOMUYECKHUX

METOABI ISl MOJAEIMPOBAHUSA | COLUAIBHO-)KOHOMUUYECKUX | CUCTEM C  IPUMEHEHHEM
COLIMAJIbHO-D)KOHOMUYECKUX | CHCTEM €  IPUMEHEHHUEM | SI3bIKOB BBICOKOT'O YPOBHSI

cucTeM A3BIKOB BBICOKOT'O YPOBHS YMeTh: NpPOBOIUTH aAHAIU3
COLIMAJIbHO-9KOHOMUYECKUX
CUCTEeM C  IPUMEHEHHEM
SI3IKOB BBICOKOT'O YPOBHS

Baaners: HaBBIKAMU
IIPOBEICHUS aHaImM3a
COLMAJIBHO-9KOHOMHUYECKUX
CUCTEM C  INPUMEHEHUEM
SI3bIKOB BBICOKOT'O YPOBHS




4. CTpyKTYypa ¥ coepKaHue TUCHUILTHHBI

4.1. O0bem yueOHOI JUCHUILUINHBI U BUbI Y4eOHOH padoThI
O0nem yacoB (3a4. eJ1.)
Ounas popma | 3aounas popma

Bua yueOHoii padoThl

Oo0mas yueOHasi HArpy3Ka (Bcero) 144 144

(4 3a4. en) (4 3a4. ex)
Oobs3aTesibHAsi KOHTaAKTHas padoTa (Bcero) 56 16
B TOM YHCJIE:
Jlexun 28 8
CeMHHApPCKHE 3aHATHUS -
[TpakTuyeckue 3aHITUS 28 8

JlaGopaTopHbie paboTHI - -
KypcoBas pabora (KypcoBoii MpoeKT) - -
Hpyrue ¢GhopMBI B METOIBI OpPraHU3aIMl 00pPa30BaTEIBEHOTO - -
rporiecca (pacuemno-epaguueckue padbomol, THANBAIYATHHBIC
3alaHus U m.n.)

CamocTosiTesqibHasi padoTa cTy/IeHTa (Bcero) 88 128
dopma aTTecTanun 9K3aMeH 9K3aMeH

4.2. Conepskanue pa3iejoB IUCHHUILIMHBI

Tema 1. BHAKOMCTBO CR

3adem ucrnonb3zoBath R? Tlomyuenue u ycranoBka R. PabGora B R. Ilakersr.
[Takernass obpabotrka. Vcnonbp3oBaHue BbIBOJIAa B KayeCTBE BBOJA — IMOBTOPHOE
UCIOJIb30BaHUE pe3yiabTaToB. PaboTa ¢ 0OJBIIMMHU MaCCUBAMHU JAHHBIX.

Tema 2. CO3JAHUE HABOPA JJTAHHBIX

Yro Takoe Habop gaHHbIX? CTpyKTypbl JaHHBIX. BBOJ JaHHBIX.
AnnotupoBanue HabopoB NaHHBIX. [lone3Hbie QyHKINHU A pabOTHI C 0OBEKTaMH.

Tema 3. HAYAJIO PABOTbBI C AIMATPAMMAMMU

Pab6ora ¢ mmarpammamu. I'paduueckne mapamerpsi. [[oOaBiieHne TeKcTa,
HACTpOIKa MapaMeTPOB OCEH U YCIOBHBIX 0003HaueHUN. OObeAUHEHUE TUATPAMM.

Tema 4. OCHOBbBI YIIPABJIEHUA JAHHBIMUAU

Co3pmanme  HOBBIX  IIepeMEHHBIX.  llepekonMpoBKa  MEPEMEHHBIX.
IIlepeumenoBanue nepeMeHHbIX. [IponynieHHble 3HaueHn. KanengapHsle 1aTbl Kak
nanHble. [IpeoOpa3oBaHus JaHHBIX U3 OHOTO TUNA B 1pyroil. CopTupoBKa JaHHBIX.
OObeauHeHre HabOpoB JAaHHbIX. Pa3nenenre HAOOPOB AAHHBIX HAa COCTABJIAIOILNE.
Hcnonp3zoBanue koman SQL nis npeoOpazoBaHus TaOIHI] JaHHBIX

TemaS. BOJIEE CJIOKHBIE CIIOCOBbI VYIIPABJIEHUSA
JAHHBIMH

YucnoBble U TeKCTOBbIE PyHKIMU. Pemenne Hamel 3a1a4u O yIpaBIEHUIO
JAHHBIMHU. YIpaBieHUE ATrpernpoBaHUE M HW3MEHEHUE CTPYKTYpPbl JaHHBIX
BBIITOJTHEHNEM KOMaH/. OyHKIIMY, HATMCAHHBIE [T0JIb30BATENEM.

Tema 6. BASOBBIE IUAT'PAMMBI

CronbOuateie  guarpamMmbl. KpyroBele — aumarpamMmbl.  ['UCTOrpammbl.
JuarpaMMbl SIepHOM OLIEHKM (QYHKIMHU IJIOTHOCTU. JlnarpamMmbl pa3maxos.
TodeyHble quarpaMmsl.



Tema 7. OCHOBHBIE METO/AbI CTATUCTUYECKOM
OBPABOTKHN JAHHBIX

OnucarenbHble CTATUCTUKU. TaOJMLBI YaCTOT U TAOJIUIBI CONPSKEHHOCTH.
Koppensuun. Tectsl Crbrogenta. Hemapamerpudeckue TECTbl MEKTPYNIIOBBIX
pasznnunid. Buzyanusanus rpynmnoBbIX pa3jIndui.

Tema 8. PETPECCUA

MHK-perpeccusi. /luarHoctuka perpecCUoHHbIX Mojeneil. HeoObiuHbie
HaOmoaeHuss. CrnocoObl KOPPEKTUPOBKU. BpiOOp «iyuiei» perpeccCMoOHHOU
Mozenu. [Iponoimkenne ananusa.

Tema 9. JMCIIEPCUOHHBINA AHAJIN3

[Tonronka ANOVA-moneneit. OgHodakTOpHBIA JTUCTICPCUOHHBIN aHaJHU3.
OnHodakTOpHBIM KOBapUAllMOHHBIA aHanu3. JIByX(paKTOpHBIH JTUCIIEPCUOHHBIN
aHann3. JIMCIIEpCHOHHBIM aHAINU3 Ui ITOBTOPHBIX M3MEpEeHUH. MHOroOMepHbIH
JTACTIEPCUOHHBIN aHAIU3. JIMCIIEPCUOHHBIN aHAIU3 KaK PErPeCcCHsl.

Tema 10. AHAJIN3 MOIIIHOCTH

[IpoBenenue aHanan3a MOIIHOCTH MPH MOMOIIM Maketa pwr. ['paduueckuii
aHaJIu3 MOIIHOCTHU. /[pyrue maxkersl.

Tema 11. JUATPAMMBI CPEJHEHN CJ10KHOCTH

JHuarpammel paccesnus. Jluneiinsie rpaguku. Kopennorpammel. Mo3zanyHbie
IarpamMMel.

Tema 12. CTATUCTHUKA ITIOBTOPHBIX BBIBOPOK U BYTCTPEII-
AHAJIN3

[lepectanoBounbie TecThl. IlepecTaHOBOUHBIE TECTHI B TaKeTe CoOin.
[lepecTaHOBOUYHBIE TECTHI, peann3oBaHHble B makere ImPerm. [lomonHuTenbHbIE
3aMe4yaHus O MEPECTAaHOBOYHBIX TecTaX. byTcTpen-ananus. byTcTpen-ananus npu
MOMOIIIM MaKkeTa boot.

Tema 13. OBOBIIEHHBIE JIMHEWHBIE MOJIEJIA

OO6o0mennpie nuHEHHBIE Mojenu U Gyukmus glm(). Jloructuyeckas
perpeccus. IlyacconoBckas perpeccus.

Tema 14. TJTABHBIE KOMIIOHEHTBI U ®AKTOPHBIN AHAJIN3

Brimonnenue ananu3a TJIaBHBIX KOMIIOHEHT U (akTOpHOro aHaims3a B R.
['maBHbIE KOMMOHEHTHI. Pa3BeouyHbIl (akTOpHBIA aHanu3. Jpyrue mopenu ams
JATEHTHBIX IEPEMEHHBIX.

Tema 15. HHPOJABUHYTBIE METO/bI PABOTBI C
HNPOIIYIIEHHBIMHN JAHHBIMHA

Dranbl paboThl C MPOMYIIEHHBIMU JaHHBIMUA. OOHapyKEeHUE MPOMYIIEHHbBIX
3HaueHu. lccnegoBanue CTPYKTypbl MNpPOINYLIEHHBIX [aHHBIX. DBbIsBiIeHHE
MCTOYHUKOB MPOIMYIICHHBIX AaHHBIX U 3 dexTa oT HUX. ParoHanbHbIl TOAXOI.
AHaIM3 TOJHBIX CTPOK (IMOCTPOYHOE yJaneHue). MeToa MHOKECTBEHHOIO
BOCCTAHOBJICHUS IIPONYIICHHBIX MAaHHBIX. J[pyrue noaxonsl K HPOIYLIEHHBIM
JAHHBIM.

Tema 16. IPOABUHYTBIE TPA®OUYECKHUE METO/IbI

Yerpipe rpaduueckue cucrempl R. [laker lattice. Ilaker ggplot2.
WuTepaktuBHas rpaduka.



4.3. Jlekuun

e O0bem yacoB
Ha3Banue Tembl Ounas | 3aouHasn
n/n
dopma | dopma
1. 3HakoMcTBO ¢ R 1 0,5
2. Co3nanne Habopa TaHHBIX 1 0,5
3. Hauayo paboTsl ¢ tuarpaMmMaMu 1 0,5
4. OCHOBBI yIIpaBJICHUS] JAHHBIMU 1 0,5
3. Bouee croxkHbIe CIOCOOB! YIIPABICHHSI JAHHBIMH 2 0,5
6. bazoBbie nrarpamMmbl 2 0,5
7. OCHOBHBIE METOJIbI CTATUCTHYECKON 00pabOTKM TAHHBIX 2 0,5
8. Perpeccus 2 0,5
9. JlucriepcMOHHBIN aHaIu3 2 0,5
10. AHanmn3 MOITHOCTH 2 0,5
11. JlnarpaMmbl cpeiHEN CII0KHOCTH 2 0,5
12. CraTtHcTiKa OBTOPHBIX BEIOOPOK M OYTCTpEN-aHAIN3 2 0,5
13. O00011IeHHbBIE JTHHEHHBIE MOAEIH 2 0,5
14. ['maBHBIC KOMITIOHEHTHI M (DAKTOPHBIN aHATIN3 2 0,5
15. [TpoBHHYTHIE METOIBI PAOOTHI C MPONYIIEHHBIMHU JTAHHBIMH 2 0,5
16. [TponBuHYTHIE TpaduecKue METOIbI 2 0,5
Hroro: 28 8
4.4. IlpakTnyeckue (CEMUHAPCKNE) 3aHATHS
e O0bem yacoB
Ha3Banue Tembl OuHnas | 3aouHasn
n/n
¢popma | dopma

1. 3HaKoMCcTBO ¢ R 1 0,5
2. Coznanmne Habopa JaHHBIX 1 0,5
3. Hauaso paboThl ¢ tuarpamMmmamMu 1 0,5
4. OcHOBBI yIipaBiIeHUsI JaHHBIMU 1 0,5
5. Bosee cioxHbIe cocoObl yIPABICHHS TaHHBIMU 2 0,5
6. bazoBble n1uarpamMmbl 2 0,5
7. OcCHOBHBIE METOJIbI CTATUCTHYECKON 00paOOTKH TaHHBIX 2 0,5
8. Perpeccus 2 0,5
0. JlucnepcoHHBIN aHAIN3 2 0,5
10. AHann3 MOIIHOCTH 2 0,5
11. JlnarpamMmbl cpeiHEH CII0KHOCTH 2 0,5
12. CraTtucTHKa OBTOPHBIX BEIOOPOK M OYTCTpEN-aHAIN3 2 0,5
13. O06001IeHHbBIE JTNHEHHBIE MOIETN 2 0,5
14. ['maBHBIC KOMIIOHEHTHI M (DAKTOPHBIN aHATIN3 2 0,5
15. [TpoaBUHYTHIE METOABI PAOOTHI C MPOMYIICHHBIMHU TaHHBIMH 2 0,5
16. [TpoxBuHYTHIE rpadUIECKHE METOIBI 2 0,5
Hroro: 28 8

4.5. JlabGopaTopHbie PpadoOThl MO JAUCHUILVIMHE «AHAJU3 JAHHBIX
cpeAcTBaMH fI3bIKa MpPOrpaMMupoBaHust R» He mpeamoJiaraiorcsi y4eOHBIM
MJIAHOM.



4.6. CamocTosiTesibHAs padoTa CTYACHTOB

O0BbeM yacoB

o Ha3Banue TeMbl Bun CPC Ounas | 3aounas
dopma | dopma
[ToaroroBka kK mpakTHYECKUM paboOTaM, K
1. 3HakoMcTBO ¢ R TEKYLIEMY Y IPOMEKYTOUHOMY KOHTPOJIIO 3 5
3HAHMM.
[ToaroroBka K mpakTHYECKUM paboTaM, K
Co3nanue Habopa
2. TEKYIIEMY U POMEKYTOUHOMY KOHTPOITIO 3 5
TaAHHBIX o
3HaHUH.
[ToaroroBka K mpakTHYECKUM paboOTaM, K
3 Hazano paborar ¢ TEKYILIEMY U IIPOME OYHOMY KOHTPOJIIO 3 5
' IAarpaMmMamMu y y Hup >KyTU MY KOHTP
3HAHUMU.
[ToaroroBka kK mpakTHYECKUM paboTaM, K
4 OCHOBEI ynipaBIicHH TEKYIIEMY U IPOMEKYTOUHOMY KOHTPOJIIO 3 5
' JAHHBIMU YHIEMY H TP yTe Y KOHTP
3HAHM.
bonee cnoxHble | [ToAroToBKa K MPaKTUIECKUM padoTaMm, K
5. CIOCOOBI YIPABJICHUS | TEKYIIEMY M ITPOMEXYTOUYHOMY KOHTPOJITIO 3 6
JTaHHBIMHU 3HAHUU.
[ToaroroBka kK mpakTHYECKUM paboOTaM, K
6. ba3zoBble AuarpaMMbl | TEKyILEMY M IPOMEXYTOYHOMY KOHTPOJIIO 3 6
3HAHMM.
OcHoBHble  MeTonbl | [loAroToBka K MpakTUUECKUM padoTaM, K
7. CTaTHUCTUYECKOU TEKYIIEMY U IPOMEKYTOUHOMY KOHTPOITIO 3 6
00pabOTKH JTAHHBIX 3HAHWIA.
[ToaroroBka kK mpakTHYECKUM paboTaM, K
8. Perpeccus TEKYyIIEMY Y TIPOMEKYTOUHOMY KOHTPOJIIO 3 6
3HAHMM.
. [ToaroToBka K MpakTUIECKUM padoTaM, K
JucriepcuOHHBII
9. TEKYyILLEMY U IIPOMEKYTOUHOMY KOHTPOJIIO 3 6
aHaJIn3 o
3HAHU.
[ToaroroBka K mpakTHYECKUM paboTaM, K
10. | Ananu3 MOIIHOCTH TEKYIIEMY Y IPOMEKYTOYHOMY KOHTPOJIIO 3 6
3HAHMIA.
. | TlomroroBka K mpakTHUECKHM paboTaM, K
11 Jluarpammer cpepei TEKYIIEMY U IPOMEKYTOUHOMY KOHTPOJIIIO 3 6
" | cnoxkHOCTH YHIEMY H TP yTe Y KOHTp
3HAHM.
Craructuka [ToaroroBka K mpakTHYECKUM paboTaM, K
12. | MOBTOPHBIX BBIOOPOK | TEKYIIEMY M MTPOMEXYTOUYHOMY KOHTPOJITIO 3 6
1 OyTCTpen-aHalu3 3HAHUMU.
[ToaroroBka Kk mpakTHUECKUM paboTaM, K
13 Obo6menExIe TEK HHIGM U IT OE\)/IG OYHO pKOH OJ,'IIO 4 6
" | TMHEHHBIE MOIETH YIIEMY H HPOMEAYTOIHOMY KOHTP
3HAHM.
I'maBHBIE [ToaroToBka K MpakTUIECKUM padoTaM, K
14. | KOMIIOHEHTHI U | TEKyLIEMY U POMEKYTOUHOMY KOHTPOJIIO 4 6
(haKTOPHBIN aHAN3 3HAHUM.
[IponBunyTHIE [ToaroroBka kK mpakTHUECKUM paboTaM, K
|5, | MeTomsl paboTel € | TEKyLIEMY U IPOMEKYTOUHOMY KOHTPOIIO 4 6
" | IpomyILIEeHHBIMU 3HAHHI.

JaHHbBIMH




[ToaroroBka K mpakTHYECKUM paboTaM, K
16 TponsuiyTeie TEKYIIEMY Y IPOMEKYTOYHOMY KOHTPOJIIO 4 6
" | rpaduyecKue METOAbI yHiemy OIHOMY KOHTP
3HAHUH.
17. | Ox3ameH IloaroroBka K SK3aMEHy 36 36
Hroro: 88 128

4.7. KypcoBble padoTBhI/MPOEKTHI MO AUCHUILIMHE «AHAJIU3 [TaHHBIX
CpeACTBAMH f3bIKAa NMPOrpaMMUpoOBaHusA R» He mpeamosiararorcsi y4eOHbIM
IIAHOM.

5. O0pa3oBaresibHbIC TEXHOJIOTHH

[IpenosaBanue NUCUMIUIMHBI BEAETCS C NPUMEHEHUEM CIEIYIOLIUX BUIOB
00pa30oBaTENbHBIX TEXHOJOTUN: OOBSCHUTEIBHO-UIUTFOCTPATUBHOTO O0Yy4YEHUs
(TEXHOJIOTHS MOAJIEPKUBAIOIIET0 OOYyYEHHMsI, TEXHOJIOTUSl MPOBEACHUS y4eOHOU
JIUCKYCCUH), WH(POPMAIIMOHHBIX TEXHOJOTUM (TIPE3CHTAIMOHHBIE MaTepUalbl),
Pa3BUBAIOIINX U MHHOBAIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH.

IIpakTrueckue 3aHATUSA NPOBOLATCA C HCIIOIB30BAHHEM pPa3BUBAIOIINX,
IpOOJIEMHBIX, NPOEKTHBIX, HH(POPMALMOHHBIX (UCHOJIb30BAHUE DIEKTPOHHBIX
o0pa3oBaTeNbHBIX PECypcoB  (AJIEKTPOHHBIH  KOHCIEKT) 0Opa3oBaTeNbHBIX
TEXHOJIOTUH.

6. ®opMBbI KOHTPOJIAA OCBOCHHS AU CHUILTHHBI

[IpomexxyTouHasi aTrrecTaldd IO pe3yJbTaTaM OCBOCHHS JIUCLHUILIMHBI
IPOXOJUT B (POPME YCTHOTO FK3aMEHa (BKJIFOYAET B CE0sl OTBETHI HA TEOPETUUECKUE
BONpOChl). CTyA€HTBI, BBITOTHUBLINE 75% TEKYIIUX U KOHTPOJIBHBIX MEPONIPUATUN
Ha «OTJIMYHO», a OCTalbHbIE 25 % Ha «XOpOIIO», UMEIT MPaBO Ha MOJy4YEHHE
UTOT'OBOM OIICHKHU.

B sKx3aMeHaImoHHy0 BEJOMOCTb U 3aYETHYIO KHHKKY BBICTABIISIFOTCS OLEHKH
10 IIKaJIe, TPUBEACHHOM B Ta0IUIIE.

[ITkana oreHuBaHUA
(9K3aMeH)

XapakTeprcTHKa 3HaHUsI IPeIMETa U OTBETOB

CryneHT riay0oKo U B MOJIHOM 00BbEME BiaieeT MpOrpaMMHBIM
MaTepuajgoM. [paMOTHO, HCYEpNBIBAIOLIE W JIOTUYHO €T0
u3jaraeT B yCTHOW WM mcbMeHHOU ¢opme. [Ipu sToM 3Haer
OTIN4HO (5) PEKOMEHIOBaHHYIO JIUTEPATYPY, NPOSIBIAET TBOPUECKUM NOIXOL
B OTBETax Ha BONPOCHI U MPABHJIBHO OOOCHOBBIBAET IPUHATHIE
pELIECHUs, XOpOILIO BJIAJEET YMEHWSIMM W HaBbIKAMH IIpH
BBIIIOJIHCHUH NTPAKTUYECKUX 3a1a4.

CrTyzneHT 3HaeT NporpamMMHBIA MaTepual, I'PaMOTHO U IO CYTH
W3JIaraeT €ro B YCTHOM WIM MHChbMEHHON ¢opme, TomycKas
HE3HAUUTEIIbHBIE HETOYHOCTH B YTBEPKICHUSX, TPAKTOBKaX,
ONpPEACIICHUAX U KaTETOPUAX MM HE3HAYUTEIIBHOE KOJIMYECTBO
omnbOok. Ilpm »TOoM Biazgeer HEOOXOAWMBIMH YMEHUSIMH H
HAaBBIKAMU IPU BBINOJIHEHUH IPAKTUYECKUX 3a1a4.

CryzneHT 3HaeT TOJBKO OCHOBHOM IIpOTpaMMHBIA MaTepual,
JIOITyCKAaeT HETOYHOCTH, HEJOCTATOYHO YETKHE (HOPMYITHPOBKH,
HEIOCIEN0BAaTENbHOCTh B OTBETaX, M3JIaracMbIX B YCTHOU HIIHU
nucbMeHHOW  ¢opme. Ilpu 3TOM  HEIOCTATOYHO  BIAJEET

xoporo (4)

YAOBJIETBOPUTENBHO (3)




YMeHI/ISIMI/I 1 HAaBBIKaAMU HpI/I BBITIOJTHCHU U HpaKTI/I‘-IeCKI/IX 3a1a4.
Homnyckaet 10 30% ommOOK B M3JaraéMbIX OTBETaX.

CryneHT HE 3HaeT 3HAYWTENIBHOM YacTHU MPOTrPaMMHOTO
matepuaina. [Ipu 3ToM gomyckaeT MpUHIMNHUATIBHBIE OMIMOKH B
JOKa3aTeiibCTBax, B TpaKTOBKC HOH?ITI/Iﬁ 158 KaTGFOpHﬁ, HpOﬂBJ’I?ICT
HU3KYIO KyJIbTYpY 3HaHUIA, HE BIaJEeeT OCHOBHBIMH YMEHUAMHU U
HaBBIKAMHU HpI/I BBITIOJTHCHU U HpaKTI/ILIGCKI/IX 3a1a4. CTyIleHT
OTKa3bIBACTCS OT OTBETOB Ha JOTIOJTHUTEIIBHBIC BOITPOCHI.

HEYJI0BJIETBOPUTEIBHO (2)

7. YueOHO-MeTOAMYECKOE U uHpopMaLMOHHOE odecneyenue
AUCHHUIIMHBI:

a) OCHOBHAs JIUTepaTypa:

I. Bosixkosa B.M., IIporpaMmHbBIE CHUCTEMBI CTATUCTUYECKOIO aHaIU3a.
OOHapyKXeHue 3aKOHOMEPHOCTEN B JAHHBIX C UCIIOJIb30BaHUEM CUCTEMBI R U s3bIKa
Python: yue6noe noco6ue / Bonkoa B.M. - Hopocubupck: M3n-so HI'TY, 2017. -
74 c. - ISBN 978-5-7782-3183-2 - Tekcr: aneKTpOHHLIﬁ // 9BC "KoHcynbTaHT

cTyaeHTta": [caiiT]. URL:
http://www.studentlibrary.ru/book/ISBN9785778231832. htm
2. HuTepaktuBnbiil Kypce Introduction to R ot Data Camp [DnexTpoHHbII

pecypc] / Pexxum moctyma - https://www.datacamp.com/courses/free-introduction-
to-r

3. NutepaktuBnbiii kypc Try R [DnexkTponHslit pecypc] / pexxum nocrymna
- http://tryr.codeschool.com/.

0) 10MOJIHUTEILHAS JIUTEPAaTypa:

1. Busyanuzanus pesynsratoB BHO 2016 B R. [DnekTponHslil pecype] /
Pexxum nocrtyna - http://rpubs.com/mgontar/214015.

2. ComnoBbeBa C.B., Nudopmarmonusie TEXHOJIOTUHU B
npodeccHoHanbHON  NIeATeNbHOCTH:  MHCTPYMEHTapuil  Ou3HEC-aHAIUTUKHU:
npaktukyM [DnektpoHHblid pecype] / C.B. ConosweBa, FO.I1. AnexcanapoBckas,
10.B. Xaiipyraunosa - Kazans: M3gatensctBo KHUTY, 2017. - 104 c. - ISBN 978-
5-7882-2217-2 // OBC "KoHCynbTaHT CTyneHTa":
http://www.studentlibrary.ru/book/ISBN9785788222172.html

3. BaseGroup Labs TexHonoruu anaian3a TaHHBIX [ DJIEKTPOHHBINA pecypc]
/ Pexxum noctyma - http://basegroup.ru.

4. AnekcangpoBckas FO.I1., MHOroMepHBIl CTaTUCTUYECKUM aHalu3 B
SKOHOMMKE [ DJIEKTPOHHBIN pecypc]: yueoHoe nocodue / Anekcanaposckas 0. I1. -
Kazans: U3narensctBo KHUTY, 2017. - 96 c. - ISBN 978-5-7882-2191-5 // ObBC

"Koncynbrant CTyneHra'":
http://www.studentlibrary.ru/book/ISBN9785788221915.htm.1
5. Menpunyenko A.C., MaTemMaTuyeckasi CTAaTUCTUKA U aHAJIU3 JAHHBIX:

yueb. nmocooue / A.C. Menpaudenko - M.: MUCuC, 2018. - 45 c¢. - ISBN 978-5-
906953-62-9 - Texkct: snektponnbiii // DbC "KoncynbpTanT ctyaeHTa": [caiiT]. -
URL: http://www.studentlibrary.ru/book/ISBN9785906953629.htm

6. Xpamos JI.A., Coop nannbix B IHTepHeTe Ha si3bike R / Xpamos [I. A.
- M.: IMK Ilpecc, 2017. - 280 c. - ISBN 978-5-97060-459-5 - TekcT: 3n€KTpOHHBIN
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// ObC "KoncynbTant CTyneHra'": [caiT]. - URL:
http://www.studentlibrary.ru/book/ISBN9785970604595 .htm

7. KoBanenko T.A., OOpaboTka 5SKCHEpUMEHTANIbHBIX JaHHBIX /
KoBanenko T.A. - M.: Hannonanensiii OtkpeiTeiii YHuBepeuret "MHTYUT", 2016.
- Tekcrt: osnextponnsiii // DBC "Koncynerant crtymenta": [caiT]. - URL:

http://www.studentlibrary.ru/book/intuit 161.htm.

B) METOANYECKHE YKAZAHUSL:

1. Metonuueckue ykazaHusi K jabopaTopHOl paboTe Mo JUCUHUILIMHE
«AHallM3 JaHHBIX CPEJCTBAMHU s3bIKa MPOrpaMMHpOBaHus R» st cTyaeHTOB
HamnpaBieHus: noArotoBku «busnec-undopmartuka». Tema: «Hauamo paGoTel B
RStudio» / coct. A.A. Jlopuuenko. — JIyranck: 'OY BO JIHP «JII'Y um. B. dansy,
2020. - 38 c.

2. Meroanueckue ykazaHus K JabOpaTOpHON paboTe MO JUCIUILIAHE
«AHanu3 MaHHBIX CPEJCTBAMH S3bIKa MPOTPAMMHUPOBAHMS R» 17 CTyIEHTOB
HampaBieHus: noarotoBku «busnec-undopmarukay. Tema: «Cozmanue Habopa
naHHbIX» / cocT. A.A. Jlopuuenko. — Jlyranck: [[OY BO JIHP «JII'Y um. B. Hans»,
2020.-34c.

3.  Meroanueckue yka3zaHus K Ja0OpaTOpHON paboTe MO NUCLUMILIMHE
«AHanM3 JaHHBIX CPEJICTBAMHU S3bIKa MPOTPaAaMMHUpPOBaHUS R» MIsl CTyneHTOB
HarpaBlieHus: moJArotoBku «busnec-unpopmaruka». Tema: «Havano paboTel ¢
nuarpammamm» / cocT. A.A. Jlopudenko. — Jlyranck: 'OY BO JIHP «JIT'Y um. B.
Hais», 2020. — 40 c.

4.  Meroauyeckue ykazaHus K JIabopaTopHOW paboTe MO AUCIUIUIMHE
«AHallM3 NaHHBIX CPEJCTBAMU s3bIKa MPOrpaMMHpOBaHUS R» s cTyJaeHTOB
HarpasieHus: ToaArotoBku «buszHec-uHpopmarrka». Tema: « OCHOBBI yNpaBlIeHUs
naHaeiMU» / cocT. A.A. byraesa, A.A. Jlopuuenko. — Jlyranck: 'OY BO JIHP
«JIT'Y um. B. Tansa», 2021. - 29 c.

5. Meroanueckue yka3zaHusi K JIabopaTOpHOW paboTe MO AUCIMILTAHE
«AHaJM3 JaHHBIX CPEJICTBAMHU S3bIKa MPOTpaMMHUpPOBaHUS R» MIs CTyneHTOB
HampaBieHUsT MOoAroToBku «busHec-uHpopmatukay. Tema: «bomee croxHbBIC
crnocoObl ymnpaBieHus JaHHbIMU» / cocT. A.A. byraea, A.A. Jlodpuuenko. —
Jlyranck: 'OY BO JIHP «JII'Y um. B. Jana», 2021. - 37 c.

6.  Meroauueckue yka3zaHus K Ja0OpaTOpHON paboTe MO NHUCLMILIMHE
«AHanu3 MaHHBIX CPEJCTBAMH S3bIKA MPOrPAMMHUPOBAHMS R» 17 CTyIEHTOB
HarpaBieHus] MoAroToBkU «busnec-unpopmaruka». Tema: «OCHOBHBIE METOMbI
CTaTUCTUYECKON 00paboTku maHHBIX» / cocT. A.A. Jlopuuenko. — Jlyranck: JII'Y
um. B. Jlans, 2022. — 36 c.

7. Meroanueckue ykazaHus K JabopaTOpHOl paboTe MO UCIUILTHHE
«AHanu3 MaHHBIX CPEJCTBAMH SI3bIKA TPOTPAMMHUPOBAHMS R» 17 CTyIEHTOB
HampasieHus NoAroToBku «busnec-undopmaruka». Tema: «bazoBbie nuarpaMmmbny
/ coct. A.A. Jlopuaenko. — Jlyranck: JII'Y um. B. lans, 2022. — 34 c.

8.  Meroanueckue ykazaHUs K JaOOpaTOpHOM paboTe MO AUCLHUIUIMHE
«AHanM3 JaHHBIX CPEJICTBAMHU S3bIKa MPOTpaMMHUpPOBaHUS R» IS CTyneHTOB
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HampaBieHus: noarotoBku «busHec-undopmarukay. Tema: «/lucnepcuoHHBIN
ananmm3» / coct. M.A. [Iponuna. — Jlyrauck: JII'Y um. B. Jlans, 2023. — 38 c.

r) UuTepHeT-pecypcesl:

1. MunuctepctBo oOpa3oBanusi u Hayku Poccuiickoit denepaunn
— http://MmunOOpHaYKU.pJ/

2. denepanbHas ciayxk0a 1Mo Haa30py B cdepe oOpa3oBaHUS U HAYKH
— http://obrnadzor.gov.ru/

3. MunucrepctBo oOpazoBanuss u Hayku Jlyranckoit Haponnoit
Pecny6nuku —https://minobr.su

4. MUHHCTEPCTBO MPOMBIIUIEHHOCTHA U TOproeiM JIyranckor HapoaHoi
Pecny6nuku — https://www.minpromlnr.su/main.php/

3. MuHuCcTEpCTBO 3KOHOMHYECKOro pa3Butus JIlyranckon HaponHoi
Pecriy6nuku — https://merlnr.su/

6. MunucrepcTBo ¢bunancoB Jlyranckou Haponnoii
PecrryOmuku — https://minfinlnr.su/

7. Haponueiin COBET Jlyranckon Haponanoii PecnyOnmku
— https://nslnr.su

8. I'ocynapcTBenHbii komuter cratucTtuku Jlyranckon Haponnoii
PecnyOmuku — https://www.gkslnr.su/

9. [Topran  @depepanbHbIX  TOCYIApCTBEHHBIX  0Opa30oBaTEIbHBIX
CTaHJIapTOB BhICIIEr0 oOpazoBaHus — http://fgosvo.ru/

10. ®enepanbHbIi MOpTAI «Poccurickoe oOpa3zoBaHUE»

— http://www.edu.ru/

11. Huadopmanmonnas  cuctema «EamHoe  OkHO  nmocTyma K
obOpa3zoBaTeabHBIM pecypcam» — http://window.edu.ru/

12. ®epepanbHblii HEHTP HH(OOPMAIIMOHHO-00PAa30BaTEILHBIX PECYpPCOB
— http://fcior.edu.ru/

DJIeKTPOHHBbIE OMOJIMOTEYHbIE CHCTEMBI H PeCypPChI

13.  DnextpoHHO-OMOMMoOTEeyHass cucrema «KOHCYIbTaHT cTyneHTay —
http://www.studentlibrary.ru/

14.  DnekTpoHHO-OMOIMOTEUHAS cucrema «StudMed.ru» —
https://www.studmed.ru/

HNupopmanuoHHbIii pecypc OndIMoTeKH o0pa3oBare/IbHOM
OpraHM3anuu

15. Hayuynas oubmoTexa UMEHU A.H. Konsiera —

http://biblio.dahluniver.ru/.

8. MaTepuaibHO-TeXHHYECKOE U NPorpaMMHoOe o0ecneueHue
AMCHUTLTAHBI

OcBoeHME  NHCIUIUIMHBI  «AHaIW3  JaHHBIX  CpPEJICTBaMHU  S3bIKa
porpaMMHpOBaHus Ry mpearonaraet uCIoap30BaHUE AKAIEMUYECKUX Ay IUTOPHU,
COOTBETCTBYIOIIUX AEHUCTBYIOIINM CAHUTAPHBIM U MPOTUBONIOKAPHBIM MIPaBUJIaM U
HOpMaM.
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[Ipouee: pabouee MecTO mpenoAaBaTelisi, OCHAIIEHHOE KOMIIBIOTEPOM C
noctyrnoM B HTEpHET.
[IporpamMmmMHoOe obecrieueHue:

DOYyHKIUOHATBbHOE BecnuiaTHoe mporpaMmMHoe
Ccbliaku
Ha3HaYeHHue olecreyeHue

OducHbIM TAKET OpenOffice 4.3.7 https://www.openoffice.org/
Onepannonnas UBUNTU 19.04 https://ubuntu.com/
cucreMa
Bpaysep Firefox Mozilla ?ft;p://www.mozﬂla.org/ru/ﬁrefox
ApxuBarop 7Zip http://www.7-zip.org/
I'padmueckuit GIMP (GNU Image ) .
penakTop Manipulation Program) hitp:// -gimp.org/
PenakTop PDF Adobe Acrobat Reader https://get.adobe.com/ru/reader/
Aynauoruieep VLC http://www.videolan.org/vic/
SA3bIk R https://cran.r-
MIPOTrpaMMHUPOBAHUS project.org/mirrors.html

. https://rstudio.com/products/rstud
Cpena pa3paboTku RStudio ‘o/download/
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9. OueHo4YHbIE CPeACTBA MO AUCHUILTIMHE

IHacomopr

OLICHOYHBIX CPEJACTB MO0 Y4eOHOI IMCUNIINHE
«AHaJIM3 TaHHBIX CPEJCTBAMU S3bIKa MPOrpaMMHpOBaHus R»
[lepeuenb koMneTeHIUH (3JIEMEHTOB KOMIIETEHLINI), GOPMHUPYEMBIX B PE3yJbTaTe
OCBOEHUS YUYEOHOUN AUCIUILIUHBI (MOIYJIS1) WU IPAKTUKU

HNupukaropsl
.. | KonTponupyemsbie
IOCTHKEHUN Jransl
Kon ®opMynupoBKa TEMBI
Ne N . | KOMIIETEHIINHU . dbopmupoBanus
KOHTPOJIUPYEMOM | KOHTPOJIUPYEMOM y4ueOHOU
/T (o (cemectp
KOMIIETEHIINHU KOMIIETEHITHN N IHACIUIUINHEI,
peanuzyemMoit W3YYCHHUS)
MPaKTUKH
JUCITUTUIMHE)
1 IIK-2 CrocobeHn T1IK-2.2 Tema 1 1
IPUMEHSITh Tema 2
SKOHOMHUKO- Tema 3
MaTeMaTHYECKUE Tema 4
METO/IBI JUTSL Tema 5
MOJICIIUPOBAHUS Tema 6
COLMAILHO- Tema 7
3KOHOMUYECKUX Tema 8
CHUCTEM Tema 9
Tema 10
Tema 11
Tema 12
Tema 13
Tema 14
Tema 15
Tema 16

Iloka3aTenn u KpHUTEePHUH OLICHUBAHUA KOMHeTeHHI’Iﬁ, OIIMCAaHHC IIKAJI

OICHUBaAHUA
Ne NHukatopsl
W Kon IfOO;ITTI;iK:HIE;I; [Tepeuenn Kontponupyembie | HanmeHnoBanue
KOHTPOJIUPYEMO (1o IUTAHUPYEMBIX | TeMbI Y4eOHOI OLICHOYHOTO
KOMIIETEHIINH pearnsyemoii pe3yNnbTaToB JUCIUTUTAHBI CpencTBa
JTUCITUTIIINHE)
1. |IIK-2 T1K-2.2 3HaTb  METOJBI Tema 1 Tectnl,
aHanm3a Tewma 2 BOITPOCHI JJIs
COLMAJIbHO- Tema 3 00CyX)IeHus
HKOHOMUYECKUX Tema 4 (B BUE MOKIIAI0B
CHCTEM c Tema 5 1 COOOIICHUH)
MIPUMEHEHHEM Tema 6
SI3BIKOB Tema 7
BBICOKOT'O Tema 8
YPOBH, Tema 9
Tema 10
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YMETh Tema 11
MPOBOJUTH Tema 12
aHaJInu3 Tema 13
COLMaILHO- Tema 14
3KOHOMHYECKHX Tema 15
CHCTEM c
MIPUMEHEHUEM
SI3BIKOB
BBICOKOT'O
YPOBHS;
BJIAJIETh
HaBBIKAMU
MPOBEACHUS
aHanu3a
COLMAILHO-
SKOHOMMYECKHX
CHCTEM c
MIpUMEHEHHUEM
SI3BIKOB
BBICOKOT'O
YPOBHSI

Tema 16

DoHbI OLIEHOYHBIX CPEICTB MO JUCHUIIHHE «AHAJIHU3 JaHHBIX CPeICTBAMH
sI3pIKa MporpamMmupoBaHus Ry

TecThbl

1. Konnenuust BeKTOpu3aluu NOApa3yMeBaeT, uTo:
a) HEKOTOpble (PYHKIMU U ONEPATOPHI IEUCTBYIOT MOAJIEMEHTHO
0) Mpu CO3AaHUM BEKTOPA HE HYKHO YKa3bIBaTh €r0 TUII
B) BMECTO MO3JIEMEHTHOT'O MPUCBANBAHUS MOXHO BOCIIONB30BATHCS (HyHKIIMEH
C
) JUIsl OTIepaIiii ¢ BEKTOpaMH HEOOXO0MMO HCTIONh30BATh IIUKJIBI B IBHOM BH/IE
1) WHIEKCAIUs BEKTOPOB HAUMHACTCS C €IMHUIIBI

2. [lycTh meNmOYUCIICHHAs MaTpHIla M COACPKHT HEKOTOPOE KOJIWYECTBO HYJICH,
KOTOPOE MBI XOTHM 3aMECHHThH Ha TIPOMYIIEHHbIC 3HaUeHUs. Kakas u3 KOHCTPYKIHiA
NIPOU3BENET TAKYIO 3aMEHY?

a) m[m==0] <-NA

6) m <- apply(m, 1:2, function(k) if ('k) NA else k)

B) for (i in l:nrow(m)) {for (j in 1:ncol(m)) {if (m[i, j] == 0) m[i, j] <- NA}} #

omg who wrote this?
T') BCE U3 BHIICTIEPEUNCICHHBIX

3. marpunia, u nata ppeiiM HMEIOT MPSMOYTOJbHYIO GopMy, HO AaTa ¢peitm
MOXKET COZIep>KaTh JaHHbIE pa3HbIX TUMIOB. Tak, €Cliu y HaC eCTh MaTpulla mat u 1ata
dbpeiim df, To oneparus as.data.frame(mat) Bcerna Oynetr paboTaTh KOPPEKTHO. A
4yTO HAac4YET oOpaTHOM oneparuu, as.matrix(df)?
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a) Takas olepalus 3amnpenieHa B Jr000M ciydae

0) Takas omepauus KOPpPEKTHO OTpabOTaeT TOJIbKO B TOM Ciyyae, €Clid BCe
MEPEMEHHbBIE UMEIOT OJIUH U TOT K€ TUI

B) Takas oOlepauusi OIpEeJeIeHa KOPPEKTHO: CcpabdoTaeT aBTOMATHYECKOE
MPUBEJICHUE TUIIOB

I) Takas oMmepauus MOXET HMMETb pa3Hbld pe3yJbTaT B 3aBUCUMOCTH OT
1aTGOPMBI U ONEPAMOHHON CUCTEMBbI

4. KakuMu U3 HUXKCEYKa3aHHBIX CIIOCOOOB MOXKHO BBIOpaTh TOJBKO TE€ CTPOKH,
KOTOPBIE COOTBETCTBYIOT ACTApTAMEHTaM C PEHTHUHTOM (rating) HIKE TSATUACCSTH,
IIPU STOM COXPaHMB BCE CTOJIOIBI, KpoMe rating?

a) attitude[attitude$rating < 50, -"rating"]

0) subset(sel = -rating, sub = rating < 50, attitude)

B) subset(attitude, rating < 50, -rating)

r) attitude[attitude$rating < 50, names(attitude) != "rating"]

n) attitude[rating < 50, names(attitude) != "rating"]

5. Beibepute BepHbBIE YTBEPKICHUS:

a) ¢QyHkuus strsplit Bo3BpamiaeT CTpOKOBBIM BEKTOP € pe3yJIbTaTOM pa3OneHus
apryMeHTa X 1o 1adjioHaMm, 3aJJaHHbIM apryMeHToM split?

0) paste( -- 3T0, MO CcyTH, paste ¢ aprymeHTom sep = ""?

B) €clli K CTPOKE CHayaja TMpUMEHUTh toupper, a motom tolower, TO
pe3yabTaToM OyAeT UCXO/IHAas CTpoKa?

I') B PEryJSpHBIX BBIPAKEHUSX CUMBOJ 3Haka Bompoca "?" o3Haudaer "oJIUH
1060 cumBoI"?

6. ®akTop — JIOOOMBITHBIM OOBEKT, OTBEYAIOIIMNA MOHATHIO KaTerOpUalibHOMN
MEPEMEHHON B CTaTUCTUKE. UTO BaM U3BECTHO O HEM?
a) mo ymonuanuto onuus stringsAsFactors paaa TRUE
0) oTHomIeHUs B "OOJBIIE-MEHBIIE" OMpeaeeHbI sl BceX (PakTopoB
B) HECTPOTO roBOps, (PaKTOp — 3TO LEIOYUCIECHHBIA BEKTOP IUIHOC CTPOKOBBIM
BEKTOp METOK (YpOBHEH)
I) YHNOPSAOYEHHBIN PakTop MOXKHO co3/1aTh PpyHKIMEH order

7. PaccMoTpuM "TOJHBIN" BBI30B QYHKIMH seq (X, Y ¥ Z -- YUCTIA):
seq(from = x, to =y, by = z)
Kakue u3 cieayomux BbI30BOB SKBUBAJICHTHBI 3 TOMY?

a) seq(b=2z,f=x,t=y)

0) seq(to =y, by = z, from = x)

B) seq(by =2z,X,y)

r) seq(y, z, fr = x)

1) seq(x, y, )

8. Kakoii u3 ¢pyHnkiuuit Het B 6azoBom R?
a) vapply
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0) eapply
B) rapply
r) mapply
n) tapply
e) apply

x) lapply
3) sapply
u) dapply

9. Kakue 3HaueHus OyayT MOJyYEHbI B XOJI€ UCIIOJHEHUS CIEAYIOIIEero CKpunTa?
f <- function(y) {

y<-x+ty

y
b

g <- function(x) {
y <- f(x)
f <- function(x) {
y-X
]
y - f(x)
}

x <-10
y<-1
f(x); f(y)
g(x); g(y)
X5y
a) Oymer ommOKa, MOTOMY YTO B JIOKQJIbHOM OKpyxkeHHH f HeT o0BeKTa ¢
UMEHEM X
0) 20, 11,20, 11,10, 1
B) 20, 11,10, 1, 10,1
r) 20,11, 10,1, 10, 20
n) Oyner omuOka, moTomMy 4to GyHKIMsS f 0ObsBIIEHA paHbIIE, YeM OOBEKT C
UMEHEM X

10. BeiGepute BepHBIC YTBEPIKICHUS:
a) B tidy data HET mpoIyIIEHHBIX 3HAYCHUM
0) xomonku tidy pgata ¢peliMa COOTBETCTBYIOT HAOMIOJEHUSAM, PAIbI —
nepeMEeHHBIM
B) konoHKH tidy pmara @peiiMa COOTBETCTBYIOT TMEPEMEHHBIM, PSIIbl —
HaOII0ICHUSIM
r) ms npuBeneHus Kk Buay tidy data o0s3aTenbHO UCTIONB30BaTh tidyr
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11. Kakne wu3 »otux 3anucedt ¢ynkmum select makera dplyr mnpaBuibHO
UCIIOJb30BaHBI, YTOOBI ITOJIYIHTh TOJIEKO CTOJIOIBI, COJIEPIKAIIIe UMsI, (PaMIIIUIO U
naty?

a) select(df, contains("name"), date added)

0) select(df, first name, last name, date added)

B) select(df, -3:4)

r) select(df, -contains(" add"))

n) df %>% select(c(1:2, 5))

e) select(df, matches(" .{4,5}$"))

12. VkaxuTe, Kakas KOMaHJa CO3JacT cabceT JaHHBIX mtcars, TOJIbKO JUIS TeX
aBTOMOOMJICH, y KOTOPBIX YUCIIO IIMIHHIPOB (Cyl) He paBHICTCS 3, M BpeMs pa3roHa
aBTOMOOMJIS (qsec) OoJbIle CPEeTHETO MO BEIOOPKE.

a) new_data <- subset(mtcars, cyl == 3 | gsec > mean(qgsec))

0) new_data <- subset(mtcars, cyl == 3 & qsec < mean(qsec))

B) new_data <- subset(mtcars, cyl != 3 | gsec < mean(qsec))

r) new_data <- subset(mtcars, cyl != 3 & gsec > mean(gsec))

13. IlpennonoxuM, Bbl pacCUMTalM CTAaHAAPTHOE OTKIOHEHHWE Balllei BBIOOPKH,
COXPAaHUIIU Pe3yibTaT B MEPEMEHHYI0 My sd M XOTHUTE COXPAaHUTH ITOT OOBEKT B
daiin "my sd.RData".
Kakast koMaH1a TO3BOJIMT BaM 3TO CAeNaTh?

a) write.csv(my sd, file ="my sd.RData")

0) rm(my_sd)

B) write.table(my sd, file = "my sd.RData")

r) save(my_sd, file = "my sd.RData")

14. Vxaxute GopMyIibl, KOTOpbIE paciii(PppoBBIBAIOTCS OJJUHAKOBO:
a) DV ~ (V1 +1V2)"2
6) DV ~ (IVI*IV2)"2
B) DV ~ IV1:IV2 + Error(subject/(IV1:1V2))
r) DV ~IV1 *1V2

15. IlocTpoilTe NTMHENHYIO MOJIENb, B KOTOPOW B KAUE€CTBE 3aBUCHUMON MEPEMEHHON
BBICTYTIA€T PAcX0/]l TOIIMBA (Mpg), a B KAUeCTBE HE3aBUCUMBIX - BEC MAIIMHBI (Wt)
U KopoOka mepenad (MoAM(UIMPOBAHHAs am), a TaKXKe HMX B3aUMOJICHCTBHUE.
BeiBeguTe summary 3TOM MOJETH.
Urto oTpaxkaeT 3HaueHue intercept B JaHHON Mojenn?
a) CpeAHHI pacxo]l TOIUIMBA y MAIIIUH C HYJIEBBIM BECOM M PYYHOU KOPOOKOMU
nepenayd
0) pacxoJ TOIJIMBA Yy MAlIMH C HYJIEBBIM BECOM
B) pacxo]l TOIUIMBA Y MAIIUH CO CPETHUM BECOM
I') CpPeAHMI pacxXo] TOIUIMBA y MalINH C aBTOMAaTHYECKON KOpOOKOH nepenad
1) pacxoj TOIUIMBA y MAIIMH C aBTOMAaTUYECKOW KOPOOKOI1 repenay v HyJIeBbIM
BECOM
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16. [TocTpoiiTe TMHENHHYIO MOJIENb, B KOTOPOW B KAUE€CTBE 3aBUCUMON MEPEMEHHOMN
BBICTYIIAE€T PAacXo]l TOIIMBA (Mpg), a B KAUECTBE HE3aBHUCHMBIX - BEC MAIIMHBI (Wt)
U KopoOka mepefad (MoAM(HUIMpPOBAHHAs am), a TaKXkKe UX B3aUMOJCHCTBHE.
BriBenute summary 3Toil MOJENH.
Kakune yTBepKIeHHsI Mbl MOKEM C/IEJIATh HA OCHOBE JAHHON MOJENN?
a) B MalllMHaX ¢ Py4YHOH KOPOOKOI repeiay ¢ yBeIMYeHUEeM Beca pacTeT pacxo/l
TOIUIMBA, & C aBTOMATUYECKOM - HA000POT
0) B MalllMHaxX C Py4YHOH KOPOOKOH mepenay BeC CHUIIbHEE BIUSET Ha pacxojl
TOIIMBA
B) B MallMHaX C aBTOMaTHYECKON KOPOOKOU mepead BeC He BIMSIET Ha Pacxos
TOIUIMBA, & C PyYHOU - BIIUSET
I') y MalluH C py4HON KOPOOKOM mepeaayd pacxo;] TOIJIUBA BhIIIIE
J1) Y MallliH C py4YHOU KOPOOKOI repeaad pacxo| TOITNBA HUXKE
€) BeC aBTOMOOWJISI HE BJIMSIET HAa PACXO/] TOILIINBA

17. B nepemenHoi my_vector XxpaHuTcs BeKTop 3HaueHuil. Kakoe mpeobpasoBanue
MO3BOJISIET CAETATh €T0 paclpe/iesieHne HopMalbHbIM (cormacHo shapiro.test)?

a) log(my vector)

0) Bce mpeoOpa3oBaHus pabOTAIOT

B) sqrt(my_vector)

r) 1/my vector

J1) HU OJHO MpeoOpa3zoBaHue HE paboTaeT

18. Kakyro W3 93THMX KOMaHJ Bbl CMOXXETE BBIIOJHUTh, HE 3arpyxas
JOTIOJTHUTCIIBHBIC TTAKEThI?

a) plot(cars)

0) ggplot(cars, aes(speed, dist)) + geom point()

19. Yto mpousoiaér, ecnu nath GyHKIUN ggplot naHHbIe, HO HE OOBSICHUTD, KAKOU
UMEHHO TUN rpaduka Hy>KHO oTpucoBaTh? Hampumep, Tax:
ggplot(cars, aes(speed, dist))

a) OyJeT OoTpHCOBaH IpaduK MO YMOJTYAHUIO (JuarpaMma paccessHusl)

0) OyzneT oTpucoBaH rpaduk Mo yMOJTYaHUIO (JTMHEHHAs] IuarpaMma)

B) I BBIBEJIET OIIHOKY

r) OyAyT OTpUCOBaHbI MOJANUCAHHBIE OCU C HAHECEHHBIMU YHUCJIAMH, HO MOJIe

BHYTpH OyJI€T MyCTHIM

20. B kakoMm u3 ci1y4yaeB CTOJIOIBI MMEET CMBICI PacKpaliuBaTh B Pa3HbIC IIBETa?
a) NI TUCTOTPAMMBI
0) Bcerma 6€CCMBICIICHHO
B) IIs cTonO"aroi auarpammel (bar plot)
I) MOXET UMEThb CMBICII B 000X ClIydasix
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21. Yto mpousoiiéT, eciu He yKazaTh Ha3BaHue (aiiia nmpu BeI3oBe GyHKIUHU SVE()
niu png()?
a) rpaduk He OymeT coxpan€éH B (paily, HO OyaeT MoKa3aH B MPaBOW HIDKHEH
YaCTH OKHA
0) rpadux Oymer coxpan€én B daiin Rplot001 ¢ cooTBercTBYOMUM
paclIMpeHreM, a MPU KaXIOM CIICAYIONEM BbI30BE (QYHKIIUUA ITOT (aiii
OyJeT nepe3anucan
B) Ipou30MAET omnbKa, 1 HUYETo He OyJAeT COXpaHEHO
r) rpaguk Oyaer coxpan€éH B (daitn Rplot0O0l ¢ cooTBeTCTBYIOMIUM
pacHUIMpeHreM, a TMpHU KaKJIOM CIEAYIOUIEM BBI30BE (QYHKIUU OyIyT
coxpansThes (aitnel Rplot002, Rplot003 u tak nanee

22. OTnuyaercs U pe3ylbTaT padoThl 3TUX ABYX KOMaH[?
ggplot(iris, aes(Species, Petal. Width, fill = Species)) + geom boxplot()
ggplot(iris, aes(Species, Petal. Width)) + geom_boxplot(aes(fill = Species))
a) na
0) Her

23. Bl Haw K03 PUIIMEHT KOPPETALUHA MEXAY POCTOM YEJIOBEKAa B CM M BECOM
B kmiorpammax. ITycts on coctaBuser 0.7. U3meHutcs 3ToT ko3 PUIMEeHT, eciu
POCT MEPEBECTU B METPHI?

a) na

0) HeT

24. ITpumepno 20% amepukaniieB Kypat. Ecnu Mbl ciayuaiiHbIM 00pa3oM BeiOepeM
40 amepuKaHIIEB, KAKOBA BEPOSATHOCTH 4TO 10 M3 HUX KypsAT?

a) 40%

6) 20%

B) 11%

r) 7%

25. Kakas n3 HeHTpaJIbHBIX TEHACHIMH JIyYIlle TOAOUAET Uil onrucanus psana: 2, 17,
19, 20, 18

a) CpellHee 3HauYCHUE

0) mMona

B) MeJuaHa

I) HET NPaBUIBHOTO OTBETA

26. Kakoii T nuMeeT nepeMeHHas «1om»?
a) KOJIMYECTBEHHAs IUCKPETHAs
0) KoJIMYeCTBEHHAs HEMPEPHIBHAS
B) KareropuajabHas yrnopsigoueHHas
I) KaTreropuajibHas HEYNOPSJ0UCHHOE
1) HET MPaBWJIbHOTO OTBETA
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27. IlpousBoAUTENb IIMH YTBEPKAACT, YTO OHH OYIyT CIYKHTh [0 KpailHEll mepe
40 000 xm. Tect ana 40 mMH MOKa3all, 4TO CpeaHEE BPEMS CITY>KObI OJTHOM HIMHBI
cocrasisier 39 750 kM, cpenHee oTkiIoHeHUE 387 kM. MOXKEM JIM MBI CUUTATh, YTO
cpelHee BpeMsl IPUTOJHOCTH IIWH OTIMYaeTcs OT 3aneknapupoBaHHbix 40000 mis
a=0.05?

a) na

0) Her

28. [IpousBoAUTENb HIMH YTBEPKAAET, YTO OHU OYIyT CIY>KHUTh [0 KpailHell mepe
40 000 km. Tect mis 40 mKMH MOKa3all, 4YTO CpeAHEE BPEMs CIy>KObI OJTHOW IITMHBI
cocraBisier 39 750 kM, cpenHee otkioHeHue 387 kM. Hailaure TeCTOBYIO

CTaTUCTUKY.
a) t=-4.00t
6) t=3.23
B) t=-3.23
r) t=2.067
) t=4.09

29.Ilyctp n = 100, u MBI XOTHM OILICHUTh 3HAYEHUE CPEAHETO TE€HEPaIbHOU
COBOKyNHOCTH | = 20. ATbT€pHATUBHAS TUIIOTE3a YTBEPKIAET, uTO | # 20. CpenHee
3HaueHue BbIOOpKH X = 18, cpennee oTkinonenue s = 10. Beruncnurs p-value.

a) 0.0228

0) 0.0482

B) 0.5532

r) 0.04

n) 0

30. [Ipu BBINOTHEHUH TECTA HA 3HAUMMOCTb ISl TPOMOPIIUH, t-pacrpeieICHue s
pacyeTa TECTOBOM CTaTUCTUKHU UCIIOIb3YETCS:

a) npu n menee 30

0) npu n 6osbire 30

B) BCeraa

I) HUKOTJa

31. ComocTaBbTe CICAYIOIIHNC 6I/IHapHBI€ OIICPATOPLI A3bIKd C UX HA3BAHWIAMMU.

<- Jlenenue
<<- OcTaToK OT JIeJIEHUS
<= Bo3Benenue B cTeneHb
A MeHnpbIire 1100 paBHO
Co3anue 4uCIOBBIX BEKTOPOB C marom 1
/ OmnepaTop npucBavBaHus
OmnepaTop riao6aJIbHOTO TPUCBANBAHUS

32. VkaxeTe uepapxuro Cpeau 4YeTbIPEX OCHOBHBIX THIOB, BEICTPOUB UX B MOPSIAKE
CBEpXY BHHU3 OT caMmoro "y3koro" k camomy "mupoxomy".
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1. Jlornueckwuii (logical)

2. llenouncnennsli (integer)

3. Ywucna c maBarormieit Toukor (numeric/double)
4. Crpoxkosbiii (character)

33. ComocTaBbTe MNEPEUMCICHHBIE CIOCOOBI W HauboJjiee MOAXOIANIMEe K HUM

XapaKTEPUCTHKH.

[TonoxxurenpHoe | Crioco0 LIETOYMCIEHHOTO WHIEKCUPOBAHMS, AJII KOTOPOIrO
JUIMHA PE3yJbTaTa PEAKO KOrJa paBHa JUIMHE UHIEKCA

Jlornueckoe Crnoco0, mpu KOTOpPOM OTCYTCTBHE COBHAACHMSI BEIET K

co3maHuo NA

Ilo nmenam

Cnoco0, mpu KOTOPOM OTCYTCTBHE COBIIQJICHHS HE BEIET K
co3manuo NA

OtpunarensHoe

Cnoco0® 1enoYnCIeHHOr0 HHAEKCUPOBAHMS, Uil KOTOPOIrO
JUIMHA pe3yJbTaTa BCEr[a paBHa JJIMHE MHJEKCA

EauHcTBeHHBIN C€rOC00, AJisi KOTOPOro paboTaroT mpaBuia
IIEPENUChIBAHUS

34. B xakoM MOpsIKEe MPOUCXOIUT pa3dbop aprymeHToB (PyHkiuu? OT mepBOro
JTana K HOCIEeTHEMY.

1. Pa3OuparoTcst apryMeHTHI 110 OJIHOMY Ha3BaHUIO

2. Pa30uparoTcst apryMeHThI 110 IpepuKcy

3. Pa30OuparoTcst apryMeHThI 110 IO3ULUU

4. HepazoOpanHubie apryMeHThl iepenarorcs B ellipsis (. . .)

35. CootHecute Ha3BaHus PyHkiui nakera dplyr u ux onucanue

transmute To ke, 4TO ¥ mutate, HO ¢ YIaJICHUEM UCXOIHBIX KOJIOHOK
sample n JlaTa dpeliM, cOCTOSINN U3 CITYYalHBIX PSIJIOB UCXOTHOTO
inner_join OO0bequHeHne IBYX Jnara (perMoB IO KiIouy; Oepyrcs
TOJIbKO 3HAUEHUS MO KIF0YaM, BCTPEUAIOIIHUMCS B 000UX
naTa gpeimax
transform Kakoit dplyr? D10 xe Qynkums u3 base, He HaZO MEHS
IyTaTh!
To ke, 4yTo M mutate

36. CooTHeCcHTE PUCYHOK C TUIIOM Tpaduka.
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37. Kakum ciocoO0M MOCTPOCH KaXKIbIH U3 ATUX rpadukoB?

A B

100 120

dist
80
o

40

speed

crosiduartas 1uarpaMma

oo | >

TUCTOrpaMma

JMHeWyaTas quarpamma

38. CrpaBa yka3aHbl CEMaHTHUYECKHE OCOOCHHOCTH IMpU paboTe C apryMeHTaMu.
Kakue 13 BBI30BOB ciieBa HamOoJiee TOJHO OTPAXKAIOT CYTh KaXIOW M3 JTHUX

0COOEHHOCTEM?
paste("number"”, LETTERS[1:3], 1:6, | Mcnonb30BaHue  aprymeHTOB o
sep="", collapse =" and ") YMOJTYAHHIO
lapply(1:4, rnorm, mean = 10, sd = 10) | MHoroTouue Kak BO3MOKHOCTh
yKazaTh TPOU3BOJIBHOE KOJIUYECTBO
apryMEHTOB
sort(rnorm(5)) MHorotouune KaK "mpobpoc
aprymeHToB"
Hcnons3oBanne  mpaBuin  paszbopa
apryMeHTOB C YaCTUYHBIM
JIOTIOJIHEHUEM
39. ConocraBbTe Ha3BaHWs QYHKIIMN U OMHCAHUE TOTO, YTO OHU JICITIAIOT:
replicate [Ipumenenue 3agaHHONM (QPYHKUMH K BCEBO3MOXKHBIM

KOMOMHALKSAM JIBYX apryMEHTOB
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mapply 3almycKk OJHOrO M TOIO JK€ BBIPAXKEHHS HEKOTOpPOE
KOJIM4ECTBO pa3

outer [Tpumenenue 3ajanHON QYHKIMHU K COUCKY apIYMEHTOB
[Ipumenenue 3agaHHOW (QYHKUMHM K HPOU3BOJIBHOMY
KOJIMYECTBY BEKTOPOB JHOO CIUCKOB apryMEHTOB, B
UTEPALIMOHHOM IOPSIKE

40. YcTaHoBUTE COOTBETCTBHE MEXIy KoMaHaamMu 06a3oBoro R u makera dplyr.
subset(avian, PDB > 0, c("Observer", | summarise(group by(avian, Observer),
"PDB")) x = sum(PDB > 0))

aggregate(avian[, "PDB"], list(Observer | filter(select(avian, Observer, PDB),
= avian[, "Observer"]), function(x) | PDB > 0)

sum(x > 0))
avian[, "PDB"] <- avian[, "PDB"] >0 | filter (avian, PDB = PDB > 0)
mutate(avian, PDB = PDB > 0)

41. Ecnu B R cnoxuth 1Ba BeKTOpa, UMEIONUX JUTHHY 4 U 6, TO pe3ynbTaT Oyaer
BEKTOPOM JIJTUHBI?

42. Bocrioibp3yeMcsi BCTPOCHHBIMU JaHHBIMU NpK, WIUTIOCTPUPYIOUIMMH BIUSHUE
NPUMEHEHHUsl Pa3IUYHbIX YIOOpeHuid Ha ypoxaitHocTe ropoxa (yield). Hamei
3ajayeil OyJeT BBISICHUTh, CYLIECTBEHHO JIM OJHOBPEMEHHOE MPUMEHEHHE a30Ta
(pakrop N) u pocdara (dpakrop P). [I[pumenurte nucnepcuoHHbIN aHAIU3, rAe Oy1eT
npoBepATbes BiugHHE (akTopa npumeHeHus aszora (N), BiausHue ¢dakTopa
npumeHenus ¢ocdara (P) u ux B3aumoielicTBHe.

B otBete ykaxure p-value mns BzaumoneiictBus ¢pakropoB N u P.

43. B yxe co3aHHBIX IepeMeHHbIX number 1, number 2 u number 3, coxpaHEeHBI
uensle uyncna. [IpoBepbTe, NEMCTBUTENBHO JIM CyMMa MEPBBIX ABYX YHUCEN CTPOIO
Oombire, yeM Tpetbe uucio. PesynbraTr cpaBHenus (TRUE uwnu FALSE) coxpanute
B HOBYIO NIEPEMEHHYIO C UMEHEM result.

44. B yxe co3qaHHOW MepeMeHHOW my numbers cOXpaHeH BeKTop u3 20 menbix
yucen. Bama 3amaga co3math HOBYIO NEpeMEHHYI0 my numbers 2, B KOTOPOU
Oyner coxpaseH 2, 5, 7,9, 12, 16 u 20 anemMeHT BekTOpa my numbers.

45. Co3naiiTe HOBYIO YHCIIOBYIO IEPEMEHHYI0O NEW_var B IJaHHBIX mtcars, KoTopas
COJICPKUT EIUHHUIIBI B CTPOYKax, €CIM B MAaIIMHE HE MEHBIIE YeTHIPEX
KapOrwopatopoB (repeMenHas "carb") uiu 0obIle MECTH MWIMHAPOB (MIepeMeHHas
"cyl"). B cTpoukax, B KOTOPBIX YCIIOBUE HE BBITIOIHSICTCS, TOJDKHBI CTOSITh HYJIH.

46. B yxe cyllecTByIOLIEH TEPEMEHHON my vector coxpaHeH BeKTop u3 50 uucer.
Pemmre 3anauy UCHonp3yss KOHCTPYKIIHUIO:

if O 1
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} else {

Ecnu cpennee 3HaueHue BekTopa my_ vector Oosbiie 20, B mepeMeHHY result
coxpanute "My mean is great", eciu cpeliHee 3HAUEHHWE MYy vector MEHbIIE WU
paBHO 20 TO B mepemMeHHylo result coxpanute cTpoky "My mean is not so great".

47. PaccuuTaiiTe cpeHee 3HAYEHHUE BPEMEHU pas3roHa ((sec) aJjii aBTOMOOWIIEH,
YUCIIO IMIHHAPOB (Cyl) Y KOTOPBIX HE paBHAETCS 3 M MOKA3aTelb KOJIMYeCTBA MHJIb
Ha raJuioH ToruiuBa (mpg) 6osbiie 20.

[MomyuuBmuiics pe3ynbTar (CpeaHee 3HaUeHNE) COXPAaHUTE B IEPEMEHHYIO result.

48. Hy>xHo moctpouTs scatterplot ¢ momorsto ggplot u3 ggplot2, mo ocu X KOTOPOro
OyneTt mpg, 1o ocu y - disp, a 11BeToM 0T0Opa3uTh nepemernyo (hp).
[Tonmy4yeHHsbIi rpaduk HY)KHO COXpaHUTH B rnepeMeHHyto plotl. Takum oGpa3zom B
OTBETE JIOJDKEH OBITh CKPUIIT:
plotl <- ggplot(data, aes())+

geom ***%*()

49. Bocnionb3yemcst nanHbiMu diamonds u3 6ubnuotexku ggplot2. Ilpu nmomomu
KpuTepuss XU - KBaapaT MpOBEphTE€ THIOTE3y O B3aWMOCBS3M KayecTBa OTPaHKU
Opuwunanta (cut) m ero usera (color). B mepemennyro main_stat coxpaHute
3HaYEHUE CTATUCTUKU KpuTepus Xu - kBagpar. OOparuTe BHUMaHHE, main_stat
JOJDKEH OBITh BEKTOPOM U3 OJIHOTO JIEMEHTA, & HE CIIUCKOM (JINCTOM).

50. IIpu moMomu ToyHOro Kputepus duiiepa mpoBepbTe TUMOTE3y O B3aUMOCBA3U
TUTIa KOPOOKH Tepenad (am) u Tura asuratens (vs) B AaHHBIX mtcars. Pe3ynbrar
BBITIOJTHEHUS KPUTEPHUS COXpaHUTE B mnepemeHHyro.llomyuuBiumiicss p - ypoBeHb
3HAYUMOCTHU COXpaHUTE B epeMeHHyro fisher test.

51. Bocnonb3yemcsi BCTpoeHHBIM HaOopoMm aaHHbBIX B R — ToothGrowth. JlanHbie
MO3BOJIAIOT HKCCJENOBaTh POCT 3yOOB Yy MOPCKHX CBHHOK B 33aBHCHMOCTH OT
N03UpoBKY BUTaMuHa C U THIA MOTPEOIIIEMBIX MPOAYKTOB.

CpaBHUTE CpelHEEe 3HA4Y€HHE [JIMHBI 3yOOB CBHUHOK, KOTOpBIE MOTPEOIISIN
anenbcuHOBBIA cok (OJ) ¢ no3upoBkoit 0.5 MUJITUTpaMM, CO CPEAHUM 3HAYEHUEM
JUTMHBI 3yOOB CBHMHOK, KOTOpbIE MOTpeOisiium ackopouHoByro kucioty (VC) ¢
JO3UPOBKON 2 MUJIJTUTpamMMa.

3HaueHHE t-KpUTEPHUs COXPAHUTE B IEPEMEHHYIO t_stat.

52. Bocnonb3yeMcsi BCTPOCHHBIMU JAHHBIMU NpK, WILTIOCTPUPYIOMIUMH BIIHSTHUE
NPUMEHEHUSI Pa3IMYHBIX yJOoOpeHud Ha yposkaiiHocTh ropoxa (yield). Hamei
3ajaueil OyJeT BBIACHUTH, CYLIECTBEHHO JIM OJHOBPEMEHHOE IPHUMEHEHHUE a30Ta
(paxtop N) u pocdara (dbakrop P). [[pumennTte nucnepcHOHHBIN aHATN3, TAC OyIeT
poBepsAThcsl BiusHUE (akTopa npumeHeHus aszora (N), BausHHe GdakTopa
npumeHeHus docdara (P) u ux B3aumoielicTBHeE.

B otBere ykaxute p-value nns B3aumonenictsus ¢pakropos N u P.
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53. Hanumure (QyHKIMIO, KOTOpas BBIBOJAWT HOMEpa MO3WIUN MPOIYIIEHHBIX
HaOII0JICHUI B BEKTOPE.

Ha Bxoa QyHKuus mosiy4aeT 4MCIOBOM BEKTOpP C MPOMYIUEHHBIMU 3HAYEHUSIMHU.
@OyHKIMS BO3BPAIAET HOBBIM BEKTOP C HOMEPAMHU IO3MIUMH IPOMYIIEHHBIX
3HAYEHUM.

54. Hanumute ¢yHkiuio corr.calc, kotopas Ha Bxoj noiy4daeT data.frame ¢ apyms
KOJIMYECTBEHHBIMH TIEPEMEHHBIMHU, PACCUYUTHIBACT KOIPPUIIMCHT KOPPEIAIUn
[TupcoHa 1 BO3BpaImaeT BEKTOP U3 ABYX 3HAUCHUHN: KOOPPUIIUCHT KOPPETSAIUU U P
- YpOBEHB 3HAYNMOCTH.

55. Bocnonb3yemcst y:ke 3HaKOMbIMU JTaHHbIMU diamonds u3 6ubnuotexu ggplot2.
Tonbko st OpusnanToB kiacca Ideal (mepemenHas cut) ¢ YUCIOM Kapat paBHBIM
0.46 (mepemenHasi carat) MOCTPONTE JIMHEMHYIO PETPECcCHI0, T€ B KadyecTBE
3aBHCHMOM MEPEMEHHOM BBICTYIMAET price, B KaueCcTBE MPEIUKTOPA - IEPEeMEHHas
depth. Coxpanute K03 PHUIHEHTHI perpeccuu B nepeMeHHyio fit_coef.

56. Hanumre Qynkuuto fill na, koTopas nmpuHUMaeT Ha BXOJA JAHHBIE C TPEMs
EePEMEHHBIMMU:

X_1 —uncnoBoii BEKTOp

X_2 — YUCJIOBOM BEKTOP

y — YUCJIOBOM BEKTOP C MPOMYIIEHHBIMUA 3HAYCHUSIMHU.

Teneps — camoe untepecHoe. Ha nepBoM sTane, UCTOIb3Ys TOJIBKO HAOIIOCHUS, B
KOTOPBIX HET IPOIYIIEHHBIX 3HAUEHUI, MBI [IOCTPOUM PETrPECCHOHHYIO MOJIENb (6€3
B3aMMOJICHCTBUI), T/I€ Y — 3aBUCHMasl NepeMeHHas, X |1 u X 2 — He3aBUCHUMBbIE
IEepeMEHHbIE. 3aTe€M, MCIHOJb3ysd IOCTPOEHHYK) MOJEIb, MBI 3allOJHUM
IPOIYIICHHBIE 3HAYECHUS NIPEICKA3aHUAIMU MOJEIIN.

OyHKIMS 10JDKHA Bo3Bpamath dataframe ¢ HoBoit mepemennoit y _full. Coxpanute
B HEE IMEPEMEHHYIO Y, B KOTOpPOHl TpPOIYIICHHbIE 3HAYECHHsI 3aIllOJHEHBI
peICKa3aHHbIMU 3HAYEHUSMH IOCTPOCHHON MOJECIIH.

57. C nomotbio GyHKIMH Step HAaWUTE ONTUMATBHYIO MOJIEIb JIJIs MpeIcKa3aHus
rating B natacere attitude. Model full u model null yxe co3manbl. Coxpanure
KoMaHay ¢ QyHKIuei step B mepeMennyto ideal model.

58. Hanumre ¢Qynkuio, xoTtopas Ha Bxoja mnonyyaeT dataframe ¢ aByms
KOJIMYECTBECHHBIMU  [EPEMEHHBIMM, a  BO3BpallaeT  CTAHJAPTU30BAaHHBIC
KOd(hDUIMEHTH 11 PErpecCUMOHHONM MOJENH, B KOTOPOW TMepBas INepeMeHHas
natadpeiima BBICTyIIaeT B KAUeCTBE 3aBUCUMOI, a BTOpasi B KAYECTBE HE3aBUCHMOM.

59. Hanmmmwure QyHKimio resid.norm, KOTopasi TECTUPYET pacipeiesIeHne OCTaTKOB
OT MOJCNIM Ha HOPMAJIBHOCTh Mpu Tomomu ¢GyHKmuu shapiro.test u cosmaer
ructorpammy npu nomomu (yskmuu ggplot() ¢ kpacHou 3anuBkon "red", ecnu
pacmpezieieHue OCTaTKOB 3HAYMMO OTIWYaeTcs oT HopMmaibHoro (p < 0.05), u ¢
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3eq€HOM 3anmuMBKOM "green" - ecnu pacnpelleieHHE OCTaTKOB 3HAYMMO HE
OTJINYAETCS OT HOPMAJIBHOTO.

Ha Bxox ¢yHkuus momydaeT perpecCHoHHy0 Mojenb. DYHKIMS BO3BpaliacT
NEPEMEHHYI0, B KOTOPOIl coxpaHeH rpaguk ggplot.

60. Ucnonp3yem panHble mtcars. COXpaHUTE B IEPEMEHHYIO JIOTMUCTHUYECKYIO
PETPECCHOHHYIO MOJIEIb, TJI€ B KaUeCTBE 3aBUCHMOI NMEPEMEHHON BBICTYMAET THI
KOpOOKU Tepeay (am), B KAYECTBE NMPEIUKTOPOB nepeMeHHsble disp, vs, mpg.
3HavyeHus Ko3PUIIMEHTOB PErPECCUM COXPAHUTE B iepeMeHHyo log coef.

61. B mnepemennoit my df coxpanen dataframe c mNPOU3BONBHBIM YHUCIOM
KOJIMYECTBEHHBIX MepeMeHHbIX. [lpm momomm ¢ynkuum apply Haiiaurte
MaKCHUMaJIbHOE 3HA4YeHHEe B Kaxa0i cTpoke. CoxpaHuTe pe3ylbTar (BEKTOp
MaKCHUMAaJIbHBIX 3HAYEHUH) B IEPEMEHHYIO TOW _Mmax.

62. Hanmummre ¢yHKuuioo positive sum, xkoTtopas moiydaeT Ha Bxon dataframe c
MIPOU3BOJIBHBIM KOJTMYECTBOM YHCIIOBBIX TIepeMeHHBIX. OCHOBHAS 3a7a4a PyHKITAN
- HAUTH CYMMY ITOJIOKUTEIbHBIX 3HAYEHUHN B KAXJOW MEPEMEHHON U COXPAHUTD UX
B CITHCOK.

63. Ilopaboraem ¢ nanubiMu diamonds u3 nakera ggplot2.
B nepemennyio d coxpaHuTe TOJBKO HEYETHBIE CTPOYKHM HCXOJAHBIX JaHHBIX
diamonds.

64. Hanmummre pynkiuo, all to factor, koropas nmpeoOpasyer dataframe, mepeBojis
BCE €r0 IIEpEeMEHHBIC B (haKTop.

65. Hanmummre ¢ynkuuio, to factors, koropass momydaer Ha Bxon dataframe c
MIPOU3BOJIBHBIM YHUCJIOM KOJIMYECTBEHHBIX TIEPEMEHHBIX W BEKTOp C HOMEpaMu
KOJIOHOK, KOTOPBIE HY)KHO TIEPEBECTH B (haKkTop.

Jlst mepeBojia YMCIIOBBIX KOJIOHOK B (pakTop OyZeM HCIOJIb30BaTh CIETYIOIIUAN
NPUHIIKII, eclTi HabmroieHre 0OoJbIe CPEHETO Beel epeMeHHoi, To 1, uraue 0.

66. Ucnonw3yst dyukiuio gplot, moctpoiite ructorpamMmmy nepemeHHoi depth us
nanHbix diamonds. Coxpanute rpaduk B nepeMeHHyto depth hist.

67. IlocTpoiiTe nuarpamMmy pacceuBaHus (scatter plot) kak B yKa3aHHOM HHXKE
puMepe, Pe3yIbTaT COXPaHUTE B IEPEMEHHYIO price carat clarity points.
nmanaele — diamonds

OCh X — carat

OCh y — price

[[BET TOYeK — clarity

68. OToOpa3uTe B3aMMOCBSI3b MEXKIY J0X0I0M (Income) u YuciIioM mpoaax (sale),
[IBETOM TOYEK YKa3aB HOMep Marasusa (shop):
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Coxpanute rpaduk B mepemeHHyro my plot. OOpature BHUMaHHE, YTO JHHUS
TpeHJa OJTHA I BceX HaOmoAeHU. JlaHHbIC XpaHITCS B IEpeMEHHOM sales.

69. Ucnonb3yss NaHHBIEC iriS, MOCTPOMTE TrpaduK IUIOTHOCTH AJisi TMEPEeMEHHON
Sepal.Length. Paz6efiTe rpaduk Ha yacTu MO MEPEMEHHON Species MPU MOMOIIH
facet wrap. PesynbpTar coxpanute B nepeMeHHyto sl wrap.

70. Bozpmure ganusie diamonds. Co3naiite HoBbIM dataframe ¢ umenem high price,
B KOTOPOM OyAyT XpaHUTCS TOJbKO 10 cambIX AOPOTHX OpUIUIMAHTOB Ka)JIOTO
nBera. Taxxe B uroroBoM datafrmae JOIKHBI XpaHUTHCS TOJIBKO JBE MIEPEMEHHBIC
color u price.

Kpurepuu 1 mkasna OLEHUBAHUSA 10 OLEHOYHOMY CPEACTBY «TECThD)

[ITxana oueHUBaHUS o
Kputepuii onieHuBanus
(nHTEpBaN 0AJIOB)
5 TecThl BBIMOJIHEHBI Ha BEICOKOM YpOBHE (ITPABWIIBHBIC OTBETHI JaHBI
Ha 90-100% TecToB)
4 TecThl BEITIOTHEHBI HA CPETHEM YPOBHE (ITPaBWIIBHBIC OTBETHI JaHBI HA
75-89% TecToB)
3 TecThl BRITOJIHEHBI HA HU3KOM YPOBHE (TPaBUIIBHBIC OTBETHI IaHBI HA
50-74% TectoB)
5 TecTbl BBINOTHEHBI HA HEYJOBJIETBOPUTEIHLHOM YPOBHE (TIpaBUIIbHBIE
OTBETHI JaHbl MeHee ueM Ha 50% TecToB)

Bomnpocs! a5 00cy:kaeHusi (B BUe J0KJIA0B U COOOIIEHMH)

O6paboTtka nHGopmammu.

Uctopus s3bika R.

Cdeprl npumeHeHus1, XapakTepHble 0co0eHHoCTH R.

Komangsr R.

CoxpaHeHue JaHHBIX U yaalieHne 00bEeKTOB.

OmnepaTtop npucBauBaHus «c()».

Yucna 1 BEKTOPBL.

BexTopnas apupmeruxka.

Jlornueckue BeKTOpbL. BEKTOpBI CUMBOIOB. BEKTOPBI HHIEKCOB.
10.O0BEKTBI U UX PEHKUMBI.

11.MaccuBbl U MaTpPULIBL.

12.MaTtpu4Hble HHCTPYMEHTHI.

13.Cnucku u ppeiiMbl TaHHBIX.

14.T'paduueckue nporeaypsl. DyHkiwms plot().

15.I'paduueckue anementsl. Ocu u MmeTku. [loms pucyHka.
16.Bbienenue Tpexaa.

17.UnrepaktuBHas rpaduka.

18.Craructuueckue mojienu B R.

19./lucniepcroHHbIN aHaMKM3 U cpaBHeHUE Mojeneit. Tabmumer ANOVA.
20. HenuHenHBIN aHAIU3 BPEMEHHBIX PSIOB.

XN R W=
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Kpurepun u mkajsa OLEHHMBAHUS II0 OLUEHOYHOMY CPEACTBY «BOMIPOCHI IS
00CYKJICHHS

[Tkana oueHnBaHUs
(vHTEpBAJ OAJITOB)

Kpurepuii onieHuBanus

Hoxian (cooOmieHue) npeacrapieH(0) Ha BEICOKOM ypOBHE (CTYICHT B
MOJIHOM 00BEME OCBETHII PacCMaTpUBAEMYIO MPOOJIEMAaTHKY, TPUBEI
apryMEHTHl B TOJb3y CBOMX CYXJICHUW, BIAACeT MPOPUIBHBIM
MTOHSATUHHBIM (KaTeropruajbHbIM) almnapaToM M T.11.)

Joxmnan (cooOiieHune) mpeacTaBieH(0) Ha CpeTHEM YpOBHE (CTYJICHT B
4 1[€JIOM OCBETUJI pacCMaTPUBAEMYIO TPOOJIEMATHKY, IPUBEIT apTyMEHTHI
B I10JIb3Y CBOMX CYXKJCHHH, TOMMYCTHUB HEKOTOPhIE HETOYHOCTH H T.I1.)
Hoxkinan (cooOmieHue) mpeacTaBieH(0) HA HU3KOM YpOBHE (CTYACHT
3 JOMYCTHJI ~ CYIIECTBEHHbIE HETOYHOCTH, U3JOKWI Marepuan ¢
omuOKaMu, HE BIAJACeT B JOCTATOYHOW CTEMEHU MPOQPHILHBIM
KaTeropuaJIbHBIM anmnapaToM U T.I1.)

Hoknan (cooOmieHne) MpencTaBieH(0) HAa HEYAOBIECTBOPUTEILHOM
2 YpOBHE WU HE MpeCTaBJeH (CTYIEHT HEe TOTOB, HE BBIIIOJIHWI 3a/I1aHHE
U T.IL.)

OueHo4YHbIE CPeCTBA IJIsl MPOMEKYTOYHOM aTTecTalum (IK3aMeH)
Teopernveckue BONPOCHI

1. OOwekThI si3p1Ka R, opranuzanus oOpamieHus K dJeMeHTaM JaHHbBIX.

2. Omeparopsl [, [[, $ . FI3BIeYcHUE 3]IEMEHTOB C y4€TOM CBOMCTB.

3. CoznaHue CKpUIITOB. 3allyCK CKPUIITOB.

4. dakTopbl Kak OOBEKTHl JJIA XpaHEHHUss W OOpabOTKH CHUMBOJBHOUN
uHbOopMaIuu.

5. @opmynbl OTKJIUK ~ BO3IAEUCTBUE, UX CHHTAKCHUC.

6. OcoOennsie Tunbl 1aHHbIX (NA, NaN, Inf).

7. KoMmaH[pl, CBsiI3aHHBIE C OTIEJIbHBIMU TUIAMH pactpeneneHuid: r*(), (),
d*(), g*() (3mecp * -- uACHTUPUKATOP KOHKPETHOTO PACIIPEACIICHHUS).

8. Cosmanue 00bexkTOB R.

9. BBOoA JaHHBIX ¢ BHEIIHUX HOCUTETIEH.

10.BeiBog ganubix B (aitnel (komauasl sink(), print(), cat() u apyrue. HMx
0COOCHHOCTH).

11.I'padmaeckre komaH 61 BEICOKOTO ypoBHS plot(), hist(), boxplot().

12.I'paduueckue komauabsl HU3MEro ypoBHs lines(), points(), text(), legend() u
TpyTHe.

13.Hactpoiika mapaMeTpoB BbIBOJIa I'padprueckoil HHPpOpMaluu.

14.Komannsl mpoBepku runores. Mx mapamerpsl.

15.Ycnosnsiit oneparop if() {}.

16.0Omneparopst rukia for() {}, while(){}.

17 TlonkntoueHue BHETHUX OuOIMoTeK. [Ipumepsl OuOInOTEK.

18.Pabota co cnipaBounbiMu MaTepuanamu. Komanast ?, help(), apropos()

19.Komanbl coptupoBku sort(), order().

20.Komanna Im(), 06bexT Tumna Im.

21.Komanns! kinactepuszanuu (k-means(), helust(), cutree()...).

28



Kpurepun u mkana OUEHUBAHUS IO OLEHOYHOMY CPEACTBY IMPOMEKYTOUHBIN

KOHTPOJIb («3K3aMEHY)

IITkana oneHUBaHUA
(9K3aMeH)

XapakTepucTUKa 3HaHUS MPEIMETa U OTBETOB

oTIn4HO (5)

CryneHT T1y00KO M B TIOJTHOM O00BEME BiaeeT MPOTrpaMMHBIM
MaTepuaaoM. ['paMOTHO, HCYEpNBIBAIONIE W JIOTUYHO €TI0
u3jaraeT B yCTHOW WM mUcbMeHHOW ¢opme. [Ipu 3TOM 3Haer
PEKOMEHIOBAHHYIO JTUTEPATYpPy, NPOSIBISET TBOPUECKUM MOIXO
B OTBETAaX Ha BOINPOCHI M MPABMIBHO OOOCHOBBIBAET MPHHATHIC
pElIeHHs, XOpOLIO BIANEeT YMEHUSMU M HaBBIKAMHU IIpU
BBIIIOJIHCHUH NIPAKTUYECKUX 3a1a4.

xoporto (4)

CryzneHT 3HaeT NMporpaMMHBIA MaTepual, I'PaMOTHO U IO CyTH
u3jaraeT €ro B YCTHOM WJIM THCbMEHHOW ¢opme, AOmycKas
HE3HAYUTEIIbHbIE HETOYHOCTH B YTBEPXKACHHAX, TPAKTOBKAX,
OIPEIEICHUAX U KATErOpHsIX WM HE3HAYUTEIIBHOE KOJIMYECTBO
omnook. Ilpm 3TOM Biajgeer HEOOXOAUMBIMH YMEHUSIMH H
HABBIKAMM IIPU BBIIIOJIHCHUH IPAKTUYECKUX 3a1a4.

YAOBJIETBOPUTENBHO (3)

CTyZeHT 3HAaeT TOJIbKO OCHOBHOW MPOrpaMMHBIA MaTepual,
JOTYCKaeT HETOYHOCTH, HEIOCTATOYHO YETKHE (HOPMYIHPOBKH,
HCTIOCJIICAOBATCIIbHOCTh B OTBCTAX, HU3J1araCMbIX B yCTHOI71 HIIn
nucbMeHHoW Qopme. Ilpm >TOM HEZOCTAaTOYHO BIAJEET
YMCHUSAMU U HABBIKAMH IPH BBINIOJIHCHUHW NPAKTUYCCKUX 3a/1a4.
Jomnyckaet 10 30% ommOOK B M3J1araéMbIX OTBETaX.

HEYJIOBJIETBOPUTEIHHO (2)

CryneHT He 3HAaeT 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO
matepuaina. [Ipu 3ToM gomyckaeT MpUHLMIHAIbHBIE OMIMOKH B
JI0Ka3aTeNIbCTBAX, B TPAKTOBKE NOHATUN U KaTETOPUi, IPOSABISAET
HU3KYIO KYJIbTYPY 3HaHH, HE BJIAJICET OCHOBHBIMU YMEHUSMH U
HaBbIKAMU IIpU BBINOJIHEHMM NpaKTHUYecKux 3agad. CTyaeHT
OTKa3bIBAETCS] OT OTBETOB Ha JOMOJIHUTENIBHBIE BOITPOCHI.
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JInct n3MeHeHu U JOIIOJTHEHU N

/1

Buner nononaennit u
H3MEHEHHI

Jlata u HoMep MpOTOKOJIa
3acefanus Kadeapsl
(xadenp), HA KOTOPOM
OBUIH PaCCMOTPEHBI U
0/100pEHBI U3MEHEHUS U
JOTIOJTHCHHS

[Moamucs (c
pacmudpoBKoii)
3aBeIyIONIero Kadeapoi
(3aBemyromux Kadeapamn)
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