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TEKYIIUIA KOHTPOJIb YCIEBAEMOCTH

1. TecTroBbie 3aganus (ITK-3)

Tecr k Pazneny Nel «BBenenue B nporpaMMHylo cpeay R»
1. Kakwue yTBEpKI€HUS ABIAIOTCS BEPHBIMMU:
a) R - 310 cB0OOIHOE KpOocc-TaThopMEeHHOE MTPOTPaMMHOE 00ECTICUCHHE C
OTKPBITHIM UCXOAHBIM KOJIOM;
0) s3Ik R mHTEpIIpeTHPYEMBIil;
B) 1J1s1 paboThI co cpenoit R HyHO nMpuoOpecTy JIUIEH3HIO;
T) sI3bIK R KOMIumupyeMsbli.

2. Jlis uMmopTa TaHHBIX B padouyto cpeay R ucnons3yrores:
a) pyHKIIMU cemelcTBa read,

0) byHKIIMM cemeiicTBa write;

B) 1ukJieI (for, while, repeat);

r) ynkuus load( ).

3. Kakue TUnbI JaHHBIX TPUCYTCTBYIOT B sI3bIKe R:

a) integer, raw, logical;

0) character, numeric, integer, logical, complex, double;
B) integer, logical, complex;

r) character, numeric, double.

4. Kakas cxema HCKYCCTBEHHOTO IPUBEICHHSI TUITOB SIBJISICTCSI BEPHOM:
a) logical - character - integer - double;
0) logical - integer - double - character;
B) double - logical - integer - character;
r) double - integer - logical — character.

5. C momompo Kakux (QYHKIMH MOYKHO Y3HATh THI TaHHBIX B sI3bIKe R:
a) summary( );

0) typeof( );

B) (DYHKITUU CEMEMCTBA as.mun_OaHHbIX;

r) QYHKIIMHM CEMENCTBA iS.mun _O0aHHbIX,

6. Jlns npeoOpa3zoBaHus TUIIA JAHHBIX U3 OAHOTO B APYTOMl UCTIONb3YIOTCS:
a) gynxruu str( ), 1s( ), rep( );

0) dbyukmum typeof( ), read( ), table( );

B) QYHKIIMH CEMENUCTBA as.mun_O0aHHbIX;

r) QyHKIIMM CEMEICTBA iS.mun_OaHHbIX.

7. Kak B mporpaMMHOM KOJie MOTYT OBITh IIPE/ICTABIICHBI JaHHBIC TUTIA [ogical:
a) KaKk CTPOKHU;
0) Kak I1eJIble YucIa;



B) TRUE, FALSE;
r) T,F.

8. Kakne yTBepkIeHHs BEPHBI U1 BEKTOpA!

a) BEKTOP - MHACKCHUPOBAHHBIA HAOOP TAaHHBIX OJJHOTO TUTIA;
0) BEKTOp JJIMHBI | — 3TO CKaJIsIp;

B) MHJIEKCAIMsl BEKTOPOB HaunHaetcs ¢ 1 (1He ¢ Hys);

I') BCE YTBEPKICHUS BEPHBHI.

9. IIpu momonu Kakux (PyHKIHI MOKHO CO3/1aTh BEKTOD:
a) vector( ), c();

0) rep( ), seq( );

B) sort( ), unique( );

r) length( ), names( ).

10. BexTop MOXET ObITh:
a) UMEHOBAaHHBIM;

0) BEKTOPU30BaHHBIM;

B) aTOMapHBIM;

T') CKaJIsIpOM.

11. OOBEKT TaHHBIX MOXKET OBITH MPEICTABIICH KaK:
a) BEKTOp;

0) maTpuiIia;

B) KOPTEK;

r) nata Qppeim.

12. Kakue(ast) pyHKUIMH(s) MO3BOISIOT(ET) 3arPy3UTh OMOJIUOTEKY U3
PENO3UTOPHS:

a) read.csv( );

0) install.packages( );

B) library( );
r) write( ).

13. ApudmeTtunka 1151 BEKTOPOB pa3HOU JUTMHBI PAOOTAET CIECTYIONTUM 00pa3oM:
a) JUIMHA pe3yJibTaTa paBHa ATUHE OOJIBIIETO U3 BEKTOPOB;

0) MeHbIINIA BEKTOP TyOaupyeTcs (MepemruchIBacTCs) HECKOIBKO pa3, 9TOObI
JUIMHA MEePENMCaHHOI0 BEKTOpa COBNANA C JUIMHOW OOJIBIIErO;

B) €CJIM JITMHA OOJBIIEr0 BEKTOPa HE JEIUTCS HAlleJIo Ha JJIMHY MEHBIIEro, TO
BBIJIACTCS IPEIYTPEKICHNUE;

r) JUIMHA pe3yJbTaTa paBHa JJIUHE MEHBIIETO U3 BEKTOPOB.

14. Eciu 3HaueHMS BCKTOpPAa UMCHOT UMCHA, TO OIIPCACIICHHOC 3HAUYCHNUC MOKHO
IMOJIYYHNTh:



a) 0OpaTUBIIMCH IO MHJIEKCY B KBaJPATHBIX CKOOKAX;

0) 0OpaTUBILIKCH MO UHAEKCY B KPYIJIBIX CKOOKAX;

B) 0OpaTUBILIMCH IO UMEHHU 3HAYEHUS B KBaJAPATHBIX CKOOKAX;
') 0OpaTUBIIKCH 10 UMEHU 3HAYEHUS B PUTYPHBIX CKOOKaX.

15. CkONIbKO apryMEHTOB MOXKET OBITh MPEJCTaBICHO B PYHKIUAX:
a) 1;

0) 2;

B) HU OJJHOTO;

I') OrPaHUYEHUIN HA KOJUYECTBO apryMEHTOB HET.

16. Kakue(ast) pyHKIuu(s1) mo3BoJisitoT(€T) co3aaTh TAOIUITY C
MIPEeIyCTAaHOBICHHBIMHU ITapaMeTPamMu?

a) bind.column( );

0) data.frame( );

B) cbind( );

r) combine( ).

17. C noMompto kakoi pyHKkmu R MOKHO CTpynmupoBaTh JaHHBIE TIO CTPOKaM?
a) bind.column( );

0) data.frame( );

B) bind.raw( );

r) rbind( ).

18. Kakue rpynmbl oneparopoB HPHUMEHSIOTCA, YTOOBI CleIaTh TPYyHIUPOBKY
JAHHBIX 10 3aJaHHBIM QriIbTpam?

a) YCIIOBHBIE;

0) ornepaTopsl CPaBHEHUS;

B) apu(pMETUUYECKHUE;

I') JIOTUYECKHUE.

19. BoiOepute SABHBIC M HEABHBIC IIUKIIBI 110 2 HA KaXIYIO IPYIIITY:
a) apply( );

0) foreach( );

B) sapply( );

r) while( ).

20. Yro takoe CRAN?

a) KoMaHja, oneparop, pyHkuus R;
0) 6a30BBIi OOBEKT B R;

B) MaTeMaTHYeCKasi KOHCTAHTA;

T') pero3uTOpuil ONOINOTEK.



Tecr k pasgeay Ne2 «CraTucTu4yeckuil anajaus B R»
1. CraTucTrueckas COBOKYIHOCTb — 3TO:
a) MHOYKECTBO U3y4aeMbIX Pa3HOPOAHBIX OOBEKTOB;
0) MHOKECTBO €JIMHHULL U3YyYaeMOTO SIBJICHUS;
B) Irpynna 3a(pMKCUPOBaHHBIX CIIyYalHBIX COOBITUH;
I') HET BEPHBIX YTBEPKICHUN.

2. CtaTucTH4eCcKO€e HaOII0IEeHUE — ITO:

a) Hay4YHasi OpraHu3alys perucTpanuu nHpopmaiuu;

0) OoIleHKa 1 perucTpaius NpU3HaAKOB U3y4aeMON COBOKYITHOCTH;
B) paboTa 1o cO0py MacCOBBIX IEPBUUYHBIX JTAHHBIX;

) o0IIMpHas MporpaMma CTaTUCTUYECKUX UCCIIeI0BaHUM.

3. Ilokazarenu Bapuanyu MOTYT ObITh: a) MPOCTHIMU U B3BEIICHHBIMU O)
a0COJIFOTHBIMU U OTHOCUTEIHLHBIMU

a) TOJIBKO Q)

0) a) u 0)

B) TOJIBKO 0)

') HET BEpHOTO OTBETA

4. OueHKy BUa pacupeiesieHHs] KOTUYECTBEHHBIX JAHHBIX MOKHO MTPOBOAUTH C
MIOMOILBIO:

a) kputepusi Konmoroposa-CMupHoBa

0) kputepusi CTbroJIeHTa

B) kputepus Jlummmedopca

r) kputepus Lanupo-Yuika

5. Ecnu mapaMeTp pacnpeneséH B COOTBETCTBUY C HOPMAJIBHBIM PAaCIPEACIEHUEM,
TO B MHTEpPBAJIC U+3G JIGKUT  BCEX 3HAUCHUH MapameTpa:

a) 95,44%;

0) 99,72%;

B) 75,8%;

r) 68,26%.

6. C moMOIIbIO KAKOT0 TeCTa (KPUTEPHS) MOKHO BBISIBUTH OTJIMYUS MEXAY JBYMS
BBIOOPOYHBIMU CPEIHUMH 3HAUCHHUSMU Npu3Haka? Eciau pacnpenenenue npu3Haka
B KQ)XJI0M 13 BEBIOOPOK COOTBETCTBYET HOPMAJILHOMY:

a) OTHOBBIOOPOYHBIN t-KpUTEPUIA;

0) IBYXBBIOOPOYHBIN t-KpUTEPUI;

B) KpuTepuil YuikokcoHa-MaHHa-YUTHU;

r) kpurepuit Koamoroposa-CmupHoBa.

7. Kakue ycinoBust HEOOXOAUMBI JIJI BBIOOpa apaMeTPUIECKUX CTATUCTUICCKUX
METOI0B?



a) pa3HOPOIHOCTh JUCIIEPCHUIA;

0) HOpMaJbHOE pacipecsiCHUe TPU3HAKA;

B) He0Ox0oauMOo He MeHee 30 BapuaHT B COBOKYITHOCTH;
I') TOMOT€HHOCTh JUCIIEPCHUH.

8. C nmomo1ipio Kakoro Tecta (KpuTepus) MOXKHO OLIEHUTh TOMOT€HHOCTh
nucrniepcuil B 1Byx rpynnax? Ecnu pacnpenenenue npu3Haka B K101 U3
BBIOOPOK COOTBETCTBYET HOPMAIILHOMY.

a) rect Ourepa;

0) kputepuit llanupo-Yunka,

B) Kputepuilt Anaepcona-/lapiaunra;

r) kputepuit @nurnepa-Kunnena.

9. Kaxkue(as) pyHkunu(s) si3pika R UCnonas3yroTes sl TOCTPOCHUS AUarpaMm
paccesiHus?

a) plot( );

0) cor();

B) lattice( );

r) ggplot2().

10. Kakwue(as) ynkuuu(si) B R umeror(eT) OTHOIICHHE K JIMHEWMHBIM MOJACIIAM?
a) density( );

0) Ime( );

B) Im( );

r) aov( ).

11. Kaxkue(ast) ynkuumn(si) si3bika R ucnonb3yercs i BBIYUCICHUS TTOKa3aTenei
ONUCATEILHON CTATUCTUKU?

a) describe( );

0) density( );

B) cor( );

r) aov( ).

12. Kakwue(ast) GyHkmuu(si) s3pika R mpumeHsieTcs uist OllEeHKH YPOBHS
CONPS>KEHHOCTU MTPU3HAKOB?

a) Im();

0) cor();

B) density();

r) lme( ).

13. Kaxkue(oit) nakeT(bl) 06ecrieYnBarOT(ET) MOIIEPKKY MapaIeIbHBIX
BbIYMCIEHUN B R?

a) normtest( );
0) doSNOW ();



B) density();

r) lme( ).

14. Kaxue(as) pynxuun(si) si3bika R uMeroT(eT) OTHOLIEHHE K AUCTIEPCUOHHOMY
aHanusy?

a) Im();

6) aov( );

B) rm( );

r) cor( ).

15. C momompto dyHkuu ks.test( ) MOKHO:

a) nposecTu TecT KonMoroposa-CMUpPHOBA;

0) npoBectu TecT [lanupo-Yunka;

B) paccunuTath Ko3puiueHT kpurepust CTbIOACHTA;
I') IPOBEPUTHh HA HOPMAJIBHOCTH JJAHHBIE.

16. C nomotpto ¢pyHkuuu shapiro.test( ) MokHO:
a) BBIYUCIUTH KO3PdunmeHt duriepa;

0) npoBectu TecT [llanupo-Yuika;

B) BBIYUCIIUTh KOppessanuio 1o [upcony;

I') IPOBEPUTH Ha HOPMAJIbHOCTh JIaHHBIE.

17. @ynkius cor( ) MO3BOJISIET BEIYUCIIUTS:

a) ko3 puuueHt koppensuuu [lupcona;

0) koauimenT koppensuu CnupMmeHna;

B) K03 dunreHT paHroBoii koppessiuun Kennanna;
I') BCE YTBEPKICHUS BEPHBI.

18. Matpuiy koppensiuuu B R MOkHO co3aath npu nomMouu GyHKIHi(1):
a) cor();

0) rcorr( );

B) corrplot( );

r) ggcorrplot( ).

19. Kakue ¢pyHKIMH(F0) MOKHO MCTIOJIB30BATh JIJIsl pacyeTa IoKa3aTesei
OIMMCAaTeIbHOM CTAaTUCTUKU:

a) sd();

6) summary( );

B) IQR();

r) cbind( ).

20. Kakue nokazarenu(b) Mbl MOKEM MOJYYUTh U3 BbIBOJA (YHKIMH summary( )
MPUMEHUTEIHHO K CTONOIY TaOIHUIIbI C YMCIOBBIMU TaHHBIMH:

a) cpeiHee apupMeTUIeCcKoe Mo 3HAYEHHUSIM CTOJIONA;

0) yHUKaJIbHbIE 3HAUYCHHS B CTOJOIIE;



B) MaKCUMaJIbHOE 3HAYECHHE B CTOJIOLIE;
I') MEIUAHY.

Tect k pazgeay Ne3 «Ilouck onTUMAJBHBIX PelIEHUIT MEeTOIaMM
MaTeMaTH4eCKOro MOAeJIMpPOBaHus B cpeae R»
1. TpancnoHMpOBaHKE MATPUIIBI BO3MOKHO IIPH MOMOIIM QPYHKITUH(1):
a) t();
0) cbind( );
B) rbind( );
r) matrix( ).

2. C moMoIIpI0 Kakoro Kojia MOXHO IpeoOpa3oBaTh MaTPHUIly BUIA
a <- matrix(1:16, nrow = 4) B BeKTOp:

a) list(a);

6) c(a);

B) dim(a) <- NULL;

r) data.frame(a).

3. YUToOBl MHBEPTUPOBATH OCh MOCIIENOBATEILHOCTH 3HAYCHUI MaTpullbl ¢ Y Ha X
HYHO:

a) B QyHKIIUU matrix( ) ICTIOIB30BaTh B KAYECTBE JIOMOJHUTEILHOTO apryMEHTa
byrow co 3nauenuem TRUE:

0) B pyHKIIMU matrix( ) UCTIOIH30BATh B KAYECTBE JIOMOJIHUTEILHOTO apryMEHTa
byrow co 3nauenueM FALSE:

B) B pyHKUMH matrix( ) UCTIOAb30BaTh B KAUECTBE JOMOJIHUTEIHHOTO apryMEeHTa
byrow co 3HaueHueM 1:

r) B yHKIUU matrix( ) UCTIOJIb30BATh B KAYECTBE JIOMOJIHUTEILHOTO apryMeHTa
byrow co 3nauenuem 0.

4. BoiOepuTe npaBUiIbHBIA OTBET PEILICHUSI CUCTEMBI JINHEHHBIX YpaBHEHUH BUA:
X +2y+3z=20

2x + 2y +3z=100

3x +2y + 8z =200

a)x=42,y=6uz=2;

0)x=10,y=8uz=10;

B)x=10,y=20uz=20

r)x=80,y=-36 uz=4

5. Kakue(yro) pyHKIuu(10) Mbl MOXEM UCIIOJIb30BATh JIJIsI PEIICHHS CHCTEM
JIMHEVHBIX YPABHECHUM:

a) c();

0) data.frame( );

B) hist( );



T) solve( ).

6. Jlyist perieHust 3a1a4, CBI3aHHBIX C IMOJTyYeHHEM 00paTHON MaTpPHIIbI, HY)KHO:
a) UCT0JIb30BaTh PyHKIHIO t( );

0) ucnosb3oBath HUKILL: for, while, repeat;

B) HCIOJB30BaTh PyHKIHIO hist( );

I') UCTI0JIb30BaTh PyHKIIMIO solve( ).

7. Kakue(as) pyHkiuu(s) si3bika R mpuMeHsroTCs A1 MOCTPOEHU KOPOOUYaThIX
auarpamm?

a) plot( );

0) ggplot( );

B) barplot();

r) boxplot( ).

8. Kakoii apryMeHT 1mo3BoJIsieT U3BMEHHUTh BHEIIHIOKO (POpMyY TOUeK Ha rpaduke B
bynkuuu plot( )?

a) col;

0) main;

B) pch;

r) xlab.

9. Kakoli apryMeHT 03BOJIICT H3MCHHTH 11BET rpaduka B pyHkuu plot( )?
a) main;

0) col;

B) ylab;

r) sub.

10. C nomotpto Kakux(0il) GyHKIUHA(M) MOKHO MOTYYUTh YACTOTY

BCTPEYAEMOCTHU MEPEAAHHBIX B KaUYECTBE apryMeHTa (yHKIIUHA 3HAUSHU?

a) class();
6) Is();

B) matrix( );
r) table( ).

11. Kakue cuMBOJIBI apr(PMETHIECKUX OIIEPATOPOB MOTYT OBITH UCITOJIH30BAHBI B
R npu pemennn 3amgay?

a) «t», «-», «*», « /»;

0) «%%», «%/%»;

B) «+»,&-»;

T) «», «-», «», «/», «%%», «%/%», «*»;.

12. barplot( ) - 3T0 PyHKIIHS, KOTOpas MO3BOJISET CO3/1aTh:
a) THCTOTpaMMYy;



0) rpaduk paccemBaHus;
B) paccUuTaTh CpeaHee apuhMETHIECKOE;
I') BBIYUCIIUTH KBAHTHJIH.

13. BriOepuTe BepHbIii BapraHT CHHTAKCHCA MTPOCTOTO YCJIOBHOTO oneparopa if...
else:
a) if(ycnosue) {

BBITIOJIHAETCS €CJTH, YCIIOBUE frue
} else {

BBITIOJTHSICTCS €CIIH, YCIIOBUE false
s
0) if(ycmoBue) {

BBITIOJTHSIETCS €CJIU, YCIOBUE false
} else {

BBIIIOJIHACTCS €CJIU, YCIOBHUC frue
} .

;
B) if(ycnoBue) (

BBITIOJIHAETCS €CIU, YCIIOBUE frue
} else {

BBITIOJTHSICTCS €CJIH, YCIIOBUE false
)
r) iff[ycnoBue] (
BBIIIOJIHACTCS €CJIN, YCIOBUE frue

} else {
BBITIOJTHSIETCS €CJIU, YCIOBUE false

14. BriOepute BepHbie yTBEepKIAeHUS. [ paduK «KBAaHTUIIb-KBAaHTUIIbY:

a) UCTIONB3YETCS JJIsSl OLICHKU TOTO, BBITOJIHSACTCS JIU MPE/IOI0KEHHUE, UTO HA0op
JAHHBIX CJeyeT HOPMAJIBLHOMY pacIpeiesieHuIO;

0) 0IMH U3 CIOCOOOB BU3YaIbHO MPOBEPUTH, COOTBETCTBYET JIM HAOOP JaHHBIX
TEOPETUUECKOMY PACTIPEICIICHHIO;

B) sIBJIsieTCA (DOPMATBHBIM CTATUCTUYECKUM TECTOM;

') HUYEro U3 NePEYUCIEHHOTO.

15. Kakue rpaduku MOKHO CTPOUTH B cpene R:

a) rpauku paccenBaHus;

0) TUCTOrpaMMBI;

B) KOpoOyYaTble JUarpaMMbl U «CKpUITHUYHBIE TpaduK»;
I') BCE YTBEPKJACHUS BEPHBI.

16. Ilpu BeIMOTHEHNH CleAyOIIETo (hparMeHTa Koaa
summary(Im(iris$Sepal Length ~ iris$Sepal Width)), M1 monydaem:
a) Ko PUIMEHT JeTepMUHAITUY;



0) koapdunuent llIBapua u Axauke;
B) ko3 purrent dumrepa;
I') IPOBEPSIEM HYJIb-THIIOTE3Y.

17. Ilpu Hanrcanuu cCOOCTBEHHON (QYHKIMU, HY>KHO TIOMHUTH O TOM, YTO:
a) uMs (PYHKIUU HE JOJIKHO COJIEPKaTh CIELICUMBOJIOB;

0) uMs QYHKITUH PETUCTPO3aBUCUMOE;

B) B (YHKIIMH MOXET OBITh CTPOrO OTPAHUYEHHOE KOJIMYECTBO aPTyMEHTOB;
I') BCE YTBEPXKICHUS BEPHBI.

18. ®ynkmus AIC( ) mo3BOJISIET BHIYUCTUTH KOIPDHUITUEHT:
a) IeTepMUHAIIUH;

0) llIBapua;

B) AKauKe;

r) Gumepa.

19. ®ynkuus BIC( ) mo3BoisieT BHIYUCIUTH KOAPDUIIUECHT:
a) [1IBapua;

0) IeTepMUHAITUY;

B) @uep;

r) AKauke.

20. Kakumu(oit) pyHKIHAMU(EH) MOXKHO BOCIIOJIB30BATHCS, YTOOBI TIOJIYIUTh
JTAHHBIE ISl TOCTPOEHHUS PETPECCUOHHOIO YPAaBHEHMUS:

a) summary( );

0) Im( );

B) Ime( );

r) class( ).

Kpurepuu oueHku:

- OLIEHKA «OTJINYHO» BBICTABJISICTCS CTYJIEHTY, €CIM TECT BbIoJHEH Ha 80 % u
BBIILIE;
- OLIEHKA «XOpOIIIO» BBICTABIISIETCS CTYACHTY, €CJIA TECT BbINOJIHEH Ha 70 %;

- OIICHKA «YJIOBJIETBOPUTEIBLHO» BBICTABIISCTCS CTYJICHTY, €CJIM TECT BBIITOJIHEH HA
60 %:;

- OIIEHKA «HEYOBJIETBOPUTEIILHO» BBICTABIIACTCS CTYACHTY, €CIIM TECT BBHIITOJTHEH
Ha 50 %.

KonTpoabHnas padora (I1K-3)

KaxnoMy CTyneHTy paHIOMHO BBIAAETCSA 5 3aaHUM ISl CAMOCTOSITENIBHOTO
pemieHns. 3alaHus PaCHpEeNesstoTCs MO IMPUHIMIY HAWUMEHBUIETO COBIAJECHUS
HOMEPOB MEKYy IBYMs CIy4allHBIMU CTYICHTaMH.
3aganus



1. IToctpoiite rpaduk 3aBucumoctu stretch ot distance
stretch 46 54 48 50 44 42 52
distance 148 182 173 166 109 141 16
2. TlocTpoiiTe rucrorpamMMmy paclpeeieHuss CHEXXHOro IMOKpOBa MO rojaM ¢
UCIOJIb30BaHUEM 0a30BbIX Tpaduueckux Bo3MokHocTel R. Coszpaiite cronber
(log.snow.cover) morapudgmuueckux mpeoOpazoBaHuii snow.cover. Co3znaiite
THCTOrpaMMy pacrpeeneHus log.snow.cove 1o TojlaM C  HCIHOJIb30BaHUEM
BO3MOXHOCTEH MakeTa
year 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979
SIOW. (S 120 149 100 107 7.9 219 125 145 9.2
cover
3. Wcnonb3yst nanubie Tabmumbl orings maketa DAAG mOCTpoiTe muarpammy
paccesiHus, TOKa3bIBAIOIIYIO 3aBUCUMOCTh 1otal ot Temperature.
4. TlocTpoiite Tpaduk BU3yaU3allMd PETPECCUOHHON 3aBUCHUMOCTH JJIMHBI JINCTA
OT IIMPUHBI JTUCTA C TPYIIUPOBKOI MO BUaM UPHUCOB.
5. CrenepupyiTe nocineqoBaTeIbHOCTh YKHCENl ¢ HOPMaJIbHBIM paclIpeieseHueM
npu n = 100, mean = 170, sd = 4.
6. Crenepupyiite nociegoBaresbHOCTh U3 S0 uncen ot 0 110 1
7. TloctpoiiTe auarpaMMy paccesiHus MO0 CTe€HEpUPOBAHHOM MOCIEI0BATEIHHOCTH
YHCell ¢ paclpeie]ieHueM XU-KBaApaT MpH CTEeHH cBOOOABI 1.
8. Mcnonw3ys Apyroi CUMBOJ W/WIH APYTOW IBET, MOCTPONTE rpaduKu U3 JABYX
bpeiiMoB aHHBIX elasticl u elastic?.

elasticl

stretch(mm) 46 54 48 50 44 42 52
distance(cm) 183 217 189 208 178 150 249
elastic2.

stretch(mm) 25 45 35 40 55 50 30 50 60
distance(cm) 71 196 127 187 249 217 114 228 291

9. IloctpoiiTe nuHelHbIe MoJenu 3aBUcUMOCTH stretch(mm) ot distance(cm) mo
naHHbIM elasticl w elastic2. CpaBHUTE TTOTYyUYCHHBIC MOJICITU

10. Vcnonw3ys TabnuIly mitcars pacCUuTalTe 3aBUCUMOCTh disp OT hp y u cyl c
MOMOIIBIO TUHEHHON Mojenu. BHUMATENbHO M3yYUTE NUAarHOCTUYECKHUMN rpaduk
perpeccuu, MOTYyYEeHHBIN IMyTeM MPeIoCTaBIeHUsI 00beKTa Im B KauecTBe EpBOTo
napameTtpa plot().

11. Ilo npanHbIM Tabmuubl cement (naker MASS) w3yuuTe 3aBUCUMOCTbH Y
(KOJINYECTBO MPOU3BEACHHOIO Tera) oT X1, X2, X3 u X4 KOTopble MPEACTaBISIOT



co00i MPOMOPLMHU YETHIPEX COCTABISIIOMIUX. TpeOyroT JIM OHU HEIMHEHWHBIX
npeoOpa3oBaHuii?
12. Ucnonw3ys Tabnuiy painters (naker MASS) npumeHWTe aHaIu3 TJIABHBIX
koMiioHeHT k Composition, Drawing, Colour, and Expression. U3yunTte Harpy3ku
Ha TIEpBbIE TPU OCHOBHBIX KOMMOHEHTHI. [locTpoiiTe Marpuily Auarpammsl
paccesiHus MepPBbIX TPEX OCHOBHBIX KOMIIOHEHTOB, MCMOJb3Ysl pa3Hble LIBETA WU
CHUMBOJIBI YTO OBl ONIPEIETUThH PA3HbIC IIKOJIBI.
13. Hcnonw3ys HenpepbIiBHbIE WM NOpsAKoBble naHHble Cars93 (maker MASS)
ompenenuTe Oalabl MO JBYM TjaBHbIM KommoHeHTaM. CpaBHenue CIIA ¢
JIPYTUMU CTPaHAMHU
14. CrenepupyiiTe Mociaea0BaTeIbHOCTh, COCTOSIIYIO U3 BOCBMHU YETBEPOK, 3aTEM
CEMHU WIECTEPOK M, HAKOHEL, JeBATH TpoeK. COXpaHHUTE IOJTyYEHHBbIE 4hCa B
CTOJIOIAaX MAaTpHUIIEI 6 Ha 4.
15. Co3paiite BEKTOp, COCTOSIIUN W3 OJHOM E€AWHUIIBI, 3aT€M JBYX JBOEK, TPEX
TPOEK U T. . U 3aKaHYUBAIOIIUICS JEBSITHIO JIEBATKAMHU.
16. Ucnonb3yst nanHble katajmoroB ObikoB AltaGenetics, ST Genetics, Semex u
WWS coznaiite 00beKT kinacca tibble, Bkimtouaromuid cToyn01pl ¢ nHGopmanuei o
MEXIYHapOJIHOM HOMEpe, JlaTe poxAeHHs, MonHou kiauuke, TP, mpubaBke mo
MOJIOKY, KHPY, O€JIKY U TTOCTABIIHMKY CEMEHH.
17. o nanHbIM TaOIUIBI co3aaiiTe 00bekT Tuma data.frame comepxkaiuii JaHHBIC
omucaTeIbpHON cTaTUCTUKH (mean, median, mo, lim, quantile, sqew, kurtosis, se) o
FEHOMHON OLIEHKE MPOU3BOAUTENEH, CTrPYyHNIPUPOBAHHBIE [0 MOCTABUIMKAM
CEMEHU.
18. Mcronb3yst ko co3naiTe hpeitMm TaHHBIX
df <- data.frame(player=c('A', 'B', 'C', 'D"),

yearl=c(12, 15, 19, 19),

year2=c(22, 29, 18, 12))
[IpeobpasyiiTe B TaOIMIly BUIA
# A tibble: 8 x 3

player year points

1A yearl 12
2A year2 22
3B yearl 15
4B year2 29
5C yearl 19
6C year2 18
7D yearl 19



8D year2 12

19. Vcnonb3yst kon co3naite GppeilM JaHHbIX

df <- data.frame(player=rep(c('A', 'B'), each=4),
year=rep(c(1, 1, 2, 2), times=2),
stat=rep(c('points', 'assists'), times=4),
amount=c(14, 6, 18, 7, 22, 9, 38, 4))

[IpeoOpa3syiiTe B TaOIUITy BUIA

# A tibble: 4 x 4

player year points assists

1A 1 14 6
2A 2 18 7
3B 1 22 9
4B 2 38 4

20. Onpeaenure BBIOPOCHI MO MPUOABKE K MOJIOKY, kUpY, Oenky u TPI no Tabnuue
u3 1.16.
21. Hanumure GpyHKIMIO, KOTOpask BBIUKUCISET CKOJIB3SIIEee CpeiHee 2-T0 MOopsIKa
3HAYEHUH B 3aIaHHOM BekTope. [[puMeHUTh K JaHHBIM I7is.
22. HanumuTe pyHKIMIO, KOTOpasi BO3BpAIaeT 3HAUEHHE COTVIaCHO (hopmyJie
logI,—loglI,

I;-1,
rae [, - 14 COOTBETCTBYIOIIME CTOIOIBI TAOIUIIBI i7iS
23. HanummTe (pyHKIMIO, BO3BPAILAIOILYIO BHIOPOCHI COMIACHO (DUIIBTPY XaMIiess
24 Hanumute QyHKUHMIO, Bo3Bpalawolyto kateropuu A, B, C, D B 3aBucumoctu
ot 3HayeHus TPIL.

Kpurtepun ouenku:

- OIICHKa «OTJIIMYHO» BBICTABIIAETCS CTYJIEHTY, €CIH B KOHTPOJIbHOW padoTe
MpaBWIbHO BbINMOJHEHO 80 % 3a1aHuil U BBIIIE;

- OIICHKAa «XOPOIIO» BBICTABISIETCS CTYACHTY, €CIIM B KOHTPOJBHON pabote
MpaBWIbHO BbIMoJIHEHO 70 % 3amanuif;

- OLICHKA «YJIOBJIETBOPHUTEIBHO» BBICTABIISIETCS CTYAEHTY, €CIM B KOHTPOJIBHOM
paboTte npaBuiIbHO BhIOIHEHO 80 % 3amaHuii;

- OLICHKA «HEYJIOBJIETBOPUTEIHHO» BBICTABJISAETCS CTYACHTY, €CJIU B KOHTPOJIbHOM
pabote npaBuiIbHO BbINONIHEHO 50 % 3amanuii%



HNPOMEXYTOUYHASA ATTECTALIUSA

Cnucoxk BONpoOCoB AJisl HOATOTOBKH K 3K3aMeHYy
1. OcobeHHocT U MNPUYUHBI NOMyJIIpHOCTH cpenbl R. ITlpeumyiectsa u
HenocTarku R.
2. Tunbl TaHHBIX B MATEMAaTUYECKOW CTATUCTUKE, UX XapakTepucTuku. [Tpumepsl.
3. Tumsl 1 CTPYKTYPHI TaHHBIX B R, KOMaH b1 151 pabOTHI C TAHHBIMU.
4. TexHOIOTUM UMIIOPTA TAHHBIX B cpeay R M3 pa3InyHbIX HCTOYHUKOB.
5. OnHOMEpHBIE TaHHBIE U OJHOMEpHBIM aHanu3. [IpeuMmyliecTBa U HETOCTATKH.
[Ipumepsr.
6. MHOroMepHbI€ JaHHBIE 1 MHOTOMEPHBIN aHanu3. [IpeumyIiecTBa u HETOCTATKHU.
ITpumepsl.
7. Bextopbl. OCHOBHBIE Oomiepaluy, KOMaHabl U QYHKIUU JJ1s1 paOOTHI C BEKTOpaMH
8. Co3nanue Tabauipl B R, BapuaHThl 10CTyNa K CTPOKaM, CTOJIONAM, OTIAEIbHBIM
3HAYCHUSIM.
9. Xapakrepuctuku BoiOOpkH. [TokazaTenu eHTpaIbHON TEHICHIIUU U pa3Maxa.
10. IToka3arenu BeiOOpKHU. CpenHee, MearaHa, KBapTHIIH, porieHTun, IQR, moma
11. Tlokazatenu BbIOOpKH. JlMcmiepcus, CTaHIApTHOE OTKJIOHEHHE, KBAPTHIIH,
npoueHtmin, IQR
12. Pacuet cranmgapTHOro oTKJIOHEHUs B cpeae R. Becrpoennas pyHkuus u koj Ha
a3bIke R
13. TouHbI€ aNTOPUTMBI BBIUUCIICHUS] MEUAHBI, TIEPBOTO U TPETHETO KBAPTUIIS
14. Bo3moxnoctn s3bika R. [{ukiel. BellmonHeHWe npu HACTYIUIEHWH YCJIOBHSL.
DyHKIIMY, HATTUCAHHBIE MT0JIh30BaTEIIEM.
15. IlponymienHsie gaHHbIE W BbIOpOChl. CrocoObl HCKIIOYEHHUS BBIOPOCOB H
MPOMYIIEHHBIX JaHHBIX U3 aHAJIN3A.
16. I'paduueckoe npeacrapienne naHHbiX B R. [Tapamerpsr pynkmuu plot().
17. Juarpamma Tuna OokcruioT. OmnucaHue, WCHOIb30BAHUE, BapUAHTHI
OTOOpaKEHHUS, aHAJIU3 110 IUarpamme.
27. Hactpoiika rpaduyeckux napameTpoB B R. CuMBOJIBI U TUHUH, 1IBETA, TEKCT,
pasMephl JuarpaMm M IOJEu.
28. Hactpotika rpadudeckux mapamerpoB B R. Ilapamerpsl oceéi u yCIOBHBIX
o6o3Hauennit. Onopusle uHuM. Jlerenna. Aaotanuu. O0beIMHEHUE TUarpaMM
29. I'paduueckre BO3MOXKHOCTM cpenbl R. Buaesl rpadukoB u amarpamm.
Cron0uaTeie TuarpaMmsl.
30. [IpocThie nuarpaMmbl, COCTaBHBIE U IUArPpaMMBbl C TPYIIUPOBKOH. JlnarpamMmel
TSl cpeAHuX 3HaueHu. CIUHOTPaMMBI.
30. I'padmueckue Bo3moxkHOCTH cpeabl R. Kpyroseie quarpamMmbl. ['uctorpammel.
JuarpamMMbl OnleHKM (YHKIHMHM TUIOTHOCTHU. JlnarpamMmbl pa3maxoB. TodeudHbie
auarpaMMbl. BeepHble quarpamMel.
31. HuctpubyTtuB R u ero ycranoBka. 3amyck cpenbl R. Pabouee mpoctpancTBoO.
BBoa npocreimux koMman.
32. Coszpmanue mnepemeHHbix B R. IlepenmeHoBaHne U IEepeKOJIUPOBKA
nepeMeHHbIX. [IponymienHbie 3HaueHud. VCkiaroueHne mpONyIIEHHBIX 3HAYCHUU
u3 ananuza. [IpeoOpasoBanue TUTIOB.



33. CoptupoBka u o0beauHEHNUE HAOOPOB AaHHBIX B R. J/[oOGaBneHune cToaOIoB u
cTpok. Pa3nenenne HaOOpPOB JaHHBIX Ha cOCTaBistomue. BeiOop U ucKItoueHHe
nepemeHHbIX. CiyyaliHbie BBIOOPKH.

34. IlonsiTue makera. 3arpy3ka M ycTaHoBKa mnakerta. [lomydenue uHpopManuu o
MaKeTe.

35. 3agayva Ha pacuet 1 u 3 KBapTUJIA 110 3a1aHHOM BBIOOPKE

36. 3amaya Ha pacyeT NpUOBLUIN MO UHTEPBAILHO 33JIaHHBIM JTAHHBIM

37. 3amaya Ha pacyeT peHTa0EIbHOCTH 110 MHTEPBAIBHO 33/IaHHBIM JTaHHBIM

38. 3agava Ha BBIYKMCIICHUE UHTEPBAJA [0 UHTEPBAIBLHO 3aIaHHBIM JTaHHBIM

HOpHIlOK arTeCTalui CTYACHTOB 10 JUCHUIIJIMHE

JInsa arrecranuu CTyA€HTOB IO AUCUUILIMHE HCIOJIB3YETCs TPAAMIMOHHAS
CUCTEMA KOHTPOJIS U OLIEHKH yCIIEBAEMOCTH O0YYarOIIUXCS.

YcnoBueM gomycka K JK3aMeHy sBiseTcs mnocemieHue He meHee 50%
aKaJEMUYECKHX YacOB B paMKaX KOHTAaKTHOW paloThl. [[1s moiydeHus: OUEHKH
«OTJIMYHO»  HEOOXOAMMO TPABWIBHO PEUIUTh MPaKTUYECKYI0 3a7ady C
ncnoib30oBaHueM JOBM M OTBETUTH HA JiBa TEOPETHUUYECKUX BOIPOCA, «XOPOIIO» -
PELINTh NPAKTUYECKYH0 3a7adyy M OTBETUTh HA OIWH TEOPETUYECKUM BOIIPOC,
«YIOBJIETBOPUTEIIBHO» - PELINTh MpakTUYecKyro 3axady. [Ipu orcyrcrBun
PELLICHUS IPAKTUYECKOMN 314U BBICTABIISIETCS OTMETKA «YIOBJIETBOPUTEIILHO.

ITpomMeKyTOYHBIH KOHTPOJb IIPOBOJUTCS C LENbI YCTAHOBIICHUS YPOBHS
OCBOEHHS MaTepuaja Mo CaMOCTOSATEIbHBIM pa3ziesiaM B BUI€ KOHTPOJIbHBIX padoT
Y BBINIOJHEHNUS 3a/IaHUI HA CEMUHAPCKUX 3aHATHUSAX.

HNToroBplii KOHTPOJIb — OLICHKAa YPOBHS OCBOCHHMS JUCUUIUIMHBI 110
OKOHYaHMHU €€ n3yuyeHus B (popme 3K3aMeHa B YCTHOM (opMe.

Onucanue MKAJbI OLICHUBAHMSL:
Kpurepun onieHMBaHNs YCTHOTO OTBETA HA DK3aMEHAILIMOHHBIE BOIIPOCHI:
«5» (OTNMMYHO) — JaH TOJHBIN, pPa3BEPHYTHIM OTBET Ha TMOCTABJICHHBIN
BOIPOC, [T0OKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HaHUN 00 00BEKTE, JOKAa3aTEIIbHO
PacKpBITBl OCHOBHBIE IIOJIOXKEHUSI TEMBI; B OTBETE IIPOCIEKHUBACTCA YETKas
CTpYKTypa, JIOTMYECKas  IOCJIEAOBATENbHOCTh,  OTpaXkarolm@as  CYLIHOCTb
PacCKpBIBAEMBIX MOHSATUH, TEOPUH, BIICHUN. 3HaHNE 00 00BEKTE TEMOHCTPUPYETCS
Ha (OHE TMOHMMAHUS €ro B CHCTEME JAaHHOW HAyKH, U MEXKIUCIUIUIMHAPHBIX
cBa3eld. OTBET M3J0KEH JIMTEPATypPHBIM S3bIKOM B TEPMHHAX HAyKH, IOKa3aHa
CIOCOOHOCTH OBICTPO pearupoBaTh Ha YTOUHSIIOIIUE BOMPOCHI;
«4» (Xopollo) — JaH MOJHBIA, pPa3BEPHYTHIA OTBET HAa IOCTABJIEHHBIM
BOIIPOC, IMIOKa3aHO YMEHHUE BBIJCIUTh CYUIECTBEHHBIE W HECYIIECTBEHHBIC



MpPU3HAKHU, MPUYUHHO-CICACTBEHHbIC CBsi3M. OTBET YETKO CTPYKTYpPUPOBaH,
JIOTUYEH, M3JI0)KEH B TepMHHaX Hayku, OJHAKO JOMYIIEHbl HE3HAYUTEIbHbBIC
OMMOKU JIU HEAOYETHI, UCHPABJICHHBIE CTYJEHTOM C IOMOIIBIO «HABOJSIINX)
BOIIPOCOB;

«3» (YIOBIETBOPUTEIHLHO) — JIaH HEMOJHBIA OTBET, JIOTUKA U
MOCJIEA0BATENBHOCTD U3JIOKEHUSI UMEIOT CYIIECTBEHHbBIE HapylIeHUs. J[OMmyIeHbl
rpyOble OIIMOKHU MPHU OMpPEAENICHUH CYIIHOCTH PACKPHIBAEMBIX MOHSATUH, TEOPHil
ABJICHUN, B CJIEACTBHUM HEMOHMMAaHUSA CTYJAEHTOM UX CYILIECTBEHHBIX U
HECYILIECTBEHHBIX MPU3HAKOB U CBsI3€M. B OTBETE OTCYTCTBYIOT BBIBOJBI. Y MEHUE
PaCKpBITh KOHKPETHBIE TIPOSBIICHUS O0OOIIEHHBIX 3HAHWN HE TOKa3aHo. PeueBoe
odopmieHue TpeOyeT MonpaBoK, KOPPEKITUH.

«2» (HEyHOBIETBOPUTENBHO) — CTYIAEHT JIEMOHCTPUPYET HE3HAHUE
TEOPETUYECKUX OCHOB IMpPEIMETa, HE YMEET BBIJIENATh aPryMEHTUPOBAHHbBIC
BBIBOJIBI W TPUBOJAWTH  MPUMEPHI,  MOKa3blBaeT  ciaboe  BiaJeHUE
MOHOJIOTUCTUYECKOMN peublo, HE BJIAJICET TEPMUHOJIOTUEH, MPOSIBISIET OTCYTCTBUE
JIOTUYHOCTU U TOCIEI0BATEILHOCTA H3JI0KEHHUS, JIeJIaeT OLIMOKH, KOTOpPhIE HE
MOXET UCIIPABUThH JaKe MPU KOPPEKIMHU MperogaBaTesieM, 0TKa3bIBaeTCs OTBEYaTh
Ha 3aHATHUS.

3AJJAHUSA
JAJIsA OHEHKHU YPOBHSA CO®OPMUPOBAHHOCTHU KOMIIETEHIIUN
Komnerenuusa ITK-3
3aaHud 3aKPHITOrO TUIA
1. ®ynaknus AIC( ) mo3BONSET BRIYUCTUTE KO OUITHEHT:
a) [lIBapua;
0) IeTepMUHAIUY;
B) @uiep;
r) AKauke.

2. Kakumu(oit) hyHKIUAMU(EH) MOYKHO BOCIIOIb30BAaThCS, YTOOBI TTOJTYYUTh
JaHHBIE JIJIS1 IOCTPOSHUS PETPECCHOHHOTO YPaBHEHUSI:

a) summary( );

0) Im();

B) hist;

r) class( ).

3. Kakwue(oif) maket(b1) oOecrieunBaroT(€T) MOAACPIKKY MapauIeTbHBIX
BBIYMCIICHUN B R?



a) normtest( );
0) doSNOW ();
B) density();

r) Ime( ).

4. Kakue(as) dynkiuu(s) s3pika R uMeroT(eT) OTHOIICHHUE K JUCTIEPCUOHHOMY
aHanuzy?

a) ad.test;

0) aov( );

B) rm( );

r) cor( ).

3agaHus OTKPHITOrO THIA
1. Kakue(as) pyHkuuu(s) si3pika R IpuMEHSIIOTCS 11 MOCTPOEHUS KOPOOYaThIX
auarpamm?
2. Kaxoit apryMeHT Mo3BOJIIET NU3MEHUTH BHEITHIO (JOpMy TOUYEK Ha rpaduke B
bynkuuu plot( )?
3. Kakoli aprymMeHT 1mo3BoJiieT U3MEHHTH 11BeT rpaduka B pyHkiuu plot( )?
4. C momoribio Kakux(oi) GyHKIUH(1) MOKHO MOJYYUTh YaCTOTY BCTPEUAEMOCTH
NepeIaHHbIX B KAYECTBE apryMeHTa GyHKIUU 3HAUCHU?

MATPHIA COOTBETCTBI KPUTEPMEB OLIEHKH YPOBHIO
CO®OPMNPOBAHHOCTU KOMIIETEHLIM

Kputepun onieHkun | YpoBeHb CHhOPMUPOBAHHOCTH KOMITETCHITHMA
Ouenka no nATHOANIBLHOIN cUcTeMe
«Omauunoy «Boicoxuil yposenvby»
«Xopouwioy «llosviuennsii yposenvy»
«Yoosremsopumenvroy» «llopoeoswiil yposensby
«Heyoosnemsopumenvro» «He docmamounwiii»

MeToanuyecKue MaTepuaJbl, onpeae/asomue Npoueaypy OueHuBaHus
3HAHMH, YMEHUH, HABBIKOB M (WJIH) ONBITA IeATEIbHOCTH, XaPAKTEPHU3YIOLIHUX
Jranbl POPMUPOBAHUA KOMIIETCHIUH

1. ITonoxenue «O GaIBHO-PEUTUHTOBOM CUCTEME aTTECTAIUU CTYICHTOBY:
CMK TIIHJ 08-01-2022, BBegeHo mnpukazom oT 28.09.2011 Ne371-O
(http://nsau.edu.ru/file/403: pexxum goctymna cBOOOHBIN);



2. TIlonoxenne «O NPOBECHUH TEKyIIEro KOHTPOJS M MPOMEXYTOYHON
arrecranuy ooydatonxcs B ®I'BOY BO Hosocubupckuii 'AY»: CMK ITH/L 77-
01-2022, BBemeHo B jedcrBue npukazom ot 03.08.2015 Ne268a-O
(http://nsau.edu.ru/file/104821: pexxnm 1ocTyna CBOOOIHBIH).

CocraBurenu:
(/ ,
Cr. mpenoaBaresnn /%///% IletpoB A.D.
(JIOJIKHOCTS) # %ﬂnm}) DUO
[Ipeniogasaresn o il Iymxus MLA.

(J10JKHOCTB) TIOAHCh DO
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