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TEKYLWNA KOHTPONL YCNEBAEMOCTHU

1. OnucaHvue OLL€HOYHbIX CpencTs no Pasnenam (Temam) AUNCUUNJIUHBI
1. TecToBbie 3apaHusa (NkK-3)

TecT Kk Paspeny Ne1 «BBeneHune B POrpamMmMHyto cpeny R»
1. Kakue YTBEPXOeHus aBnsioTcy BEPHbIMU;

a) R - 370 cBOBOgHOE KpocCc-nnatopmeHHoe nporpamMmmMHoe

obecnevyeHue ¢ OTKPbITbIM NCXOAHbIM Ko4OM;

0) a3bik R NHTEpnpeTnpyembin:

B) AN151 paboThl co cpenon R Hy»Ho npunobpecTu JINUEH3UI0:

r) A3blk R KOMNunnpyemsii,

2. Ins umnopTa AdHHBIX B pabo4yio cpeny R NCronb3yTCs:
a) pyHKUMN CeMencTea reaqd:

0) byHKkLUMN CEMEeWNCTBa write;

B) UnKnbl (for, while, repeat);

r) pyHKUns load( ).

3. Kakue Tunbl naHHbIx MPUCYTCTBYIOT B s13blKe R:

a) integer, raw, logical;

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

r) character, numeric, double.,

4. Kakas cxema VCKYCCTBEHHOIr 0 NpMBeneHns TUMNOB sIBNseTCs
BEPHOW;

a) logical - character - integer - double:

6) logical - integer - double - character;

B) double - logical - integer - character:

r) double - integer - logical - character.

5. C noMoLwbio Kakmux PYHKLUNI MOXKHO Y3HaTb TUM OAaHHbIX B
A3blKe R:

a) summary( );

6) typeof( );

B) PYHKLMM cemelicTBa as, TUIT_AaHHbIX;

r) PyHKUMKM cemencTBa IS.TUM _[AaHHbIX;

6. Ina npeobpasosaHus TWNa faHHbIX N3 0HOr0 B ApYron
NCMONb3YyOTCS:

a) PyHKLUN str( ), Is( ), rep( );
0) byHKUMM typeof( ), read( ), table( ):




B) PYHKLUMU cemelicTra as.TUM [aHHbIX:
r) pyHKUMYM CeEMencTBa Js. TUI [aHHbIX.

7. Kak B NporpamMmmMHomM Kope MOryT BbITb NpeacTasneHw HNaHHble
Tnna /ogical:

a) Kak CTpoKu:

0) Kak uenwie Yyncna;

B) TRUE, FALSE:

r) T,F.

8. Kakue yTBepxxneHus BEPHbI 19 BeKTOpa:

a) BeKTop - MHOEKCUPOBAaHHbLIN HAabOp AaHHbIX OOHOro Tuna;
0) BeKTop onuHbl 1 - 370 CKansp;

B) HOEKCcauus BEKTOPOB HaynHaeTca c 1 (IHe ¢ Hyns);

) BCE yTBEpP)KOeHUS BEPHHbI.

9. Mpuv nomMowm Kakmx DYHKLUMIA MOXKHO CO34aTb BEKTOP:
a) vector( ), c( );

6) rep( ), seq( );

B) sort( ), unique( ):

r) length( '), names( ),

10. BekTop MoXeT 6biTh:
a) UMEHOBaHHbIM:

0) BeKTOpM30BaHHbIM:

B) aTOMapHbIM:

r) ckansipom.

11.0GBEKTﬂaHHHXhMDKETﬁuTbHpEﬂCTaBﬂeHKaKI
a) BekTop;

6) maTpuua:

B) KOpTeX;

r) nata dpenm.

12. Kakue(as) byHKUNK(5) MO3BONAIOT(ET) 3arpysuTs
obnbnnoteky ns pPeEno3nTOopPUS:

a) read.csv( );

0) install.packages( ):

B) library( );

r) write( ).

13. ApncmeTuka onsa BEKTOPOB pa3HoOM AnuHbI paboTaeT
cnenywwnm obpasom:
a) ANnHa pesynbTaTa PaBHa AHe 60JIbLIEro U3 BEKTOPOB;



0) MeHbwwij BEKTOP Aybnupyercs (nepenwcusaeTcn) HEeCKONbKO
Pa3, 4Tobbl nnnHa MépenncanHoro BekTopa cosnang c AJINHON
bonbliero:

B) ecnun anvHa 6onblero BEKTOpa He nennTcsa Hauesno Ha ONINHY
MeHbLUero, To BblaaeTcs npeaynpexneHue:

r) OiVHa pe3ynbTaTa PaBHa ONMHe MeHblero us BEKTOPOB.

14. Ecnuv 3HaveHus BEKTOpPa MMET nMeHa, To ornipenesieHHoe
3Ha4Y€HMe MOXXHO MoNYyYUTE:

a) obpaTuBwUCk no VHIOEKCY B KBaAPaTHbLIX CKOBKaX:

0) obpaTtuswnce no VHAEKCY B KPYrbiX CKOBKaX:

B) 06paTuBLIKCL MO MMeHy 3HAY€HNA B KBaZpaTHbLIX CKOBKaXx:
M) 06paTMBLLNCL MO UMeHK 3Ha4YeHnA B hurypHbix ckobkax.

15. Ckonbko dPryMEHTOB MOXXeT ObiTh npeancrtaeneHo B
PYHKLUAX:

a) 1;

6) 2;

B) H/1 OQHOrO:;

) orpaHuYeHui Ha KOJIN4EeCTBO apryMeHToB HeT.

16. Kakue(as) PYHKLMK(S) NO3BOSIAOT(ET) co3a4aTh Tabnuuy c
NPeAyCTaHOBNEHHbIMY NapameTpamm?

a) bind.column( );

6) data.frame( );

B) cbind( ):

r) combine( ).

17. C nomowwblo Kakoli PYHKUMM R MOXXHO CrpynnupoBaThb
AaHHbIe Mo CTpoKkam?

a) bind.column( );

0) data.frame( ):

B) bind.raw( );

r) rbind( ).

18. Kakue rpynnei OTNEpaTopoB NMpUMEHAITCS, 4To6bl caoenaTtob
FPYNNNPOBKY OAHHBIX MO 3aAaHHbLIM bunbTpam?

a) YCJ/I0BHbIE;

0) onepaTopbl cpaBHEHMS:

B) apudmMeTnyeckme:

r) Iornyeckue.

19. BoibepuTte siBHbIE 1 HEABHbIE LIMKJIbI MO 2 Ha Ka)kayto rpynny:
a) apply( );



6) foreach( );

B) sapply( );
r) while( ).

20. Y7o Takoe CRAN?

a) KomaHaa, onepatop, yHKuUMs R:
0) 6a30BbIl 06BLeKT B R;

B) MaTeMaTuyeckas KOHCTaHTa;

) peno3uTtopuin 6ubnuoTex,

TecTt Kk Paspeny Ne2 «CTaTtuctuyecknii aHann3 B R» (MK-3)
1. Ctatnctmnyeckas COBOKYMHOCTb - 3TO:

a) MHOXecTBOo 3y4aeMbiX pasHOPOaHbIX 00beKTOB;

0) MHoXXecTBO CANHWULL n3yYaemoro ssneHus:

B) rpynna 3a(PUKCUPOBAHHbIX CyYarHbIX COBbITWMI:

) HET BePHbIX YTBEpPXOeHun,

2. CTaTuctunyeckoe HabsioaeHne - 5To:

a) Hay4Has OpraHusaums perucrpauymm NHopMaLny:

0) oueHka u PErMCTpaLmsa NnpusHakos n3yyaemoi COBOKYMHOCTWU;
B) paboTa no CcOoOpy MaccoBbIx NEPBUYHbIX OAHHbIX:

r) obwunpHas nporpaMMa CTaTuUCTUYECKIX nccnenoBaHui.

3. NMokasaTenu Bapualunn MoryT 6biTh: a) MPOCTbIMU U
B3BELUEHHbIMK 6) abCONOTHLIMY 1 OTHOCUTENIbHbIMU
a) ToNbKoO a)

6) a) n 6)

B) TONIbKO 6)

r) HeT BepHOro oTeeTa

4. OueHKy Buaa PacnpeneneHns Konm4yecTBeHHbIX JaHHbIX
MOXXHO NMPOBOAUTL C MOMOLLbIO:

a) KpuTepus KonMoroposa-CMMpHosa

0) KpuTepus CTbloneHTa

B) KpUTepus Jinnnnedopca

r) Kputepus LLlanupo-Yunka

5. Ecin napameTp pacnpenenéH B COOTBETCTBUU C HOPMaJibHbIM
PacnpeneneHviem, To B MHTepBane HE30 NeXXuT _ Bcex
3Ha4YeHuin napameTpa:

a) 95,44%:




0) 99,72%:
B) 75,8%:
r) 68,26%.

6. C noMouwbio Kakoro TeCTa (KpUTepurs) MOXKHO BbISBUTE
OTNINYNA MeXxay OByMs BbIOOPOYHLIMU CpegHnMuU 3HaYeHUsAMU
Mpu3Haka? Ecnu pacnpenenerne MPU3HaKa B Ka)kOou u3
BbIbOpoK COOTBETCTBYET HOPMaJIbHOMY:

@) OAHOBbLIBOPOYUHbIT] t-kKputepun;

0) NBYXBbLIGOPOYHBIL t-KpuTtepun;

B) KpUTepuin YMnKOKCOHa—MaHHa-YMTHM;

r) KpuTepui KOﬂMOFOpOBa-CMMpHOBa.

7. Kakune ycnoeus Heobxoaumbl ans BbIOOpa NapameTpuyeckux
CTaTUCTNYECKUX METOO0B?

a) pasHOpPOAHOCTL ancnepcuin;

0) HopmanbHoe pacrnpeneneHve npusHaka:

B) HEOOXOAMMO He MeHee 30 BAapMaHT B COBOKYMHOCTMU:

) FOMOreHHOCTb ancriepcun.

8. C noMoulblo Kakoro TecTa (KpuTepus) Mo>kHO oueHNTL
FOMOre€HHOCTb aucnepcuii B gByx rpynnax? Ecnm pacnpenenenue
MP13Haka B KaXx[01M 13 BbI6OPOK COOTBETCTBYET HOPMasibHOMY.
a) TecT duiwepa;

0) KpuTepui Lanupo-Yunka:

B) KpUTepuin AHOepcoHa-apnuHra:

r) KpuTepun dnurHepa-Kunnena,

9. Kakue(as) dbyHkuumu(a) s3bika R NCNoNb3yTCa ONns
MOCTPOEHUS AnarpamMm paccessHus?

a) plot( );

6) cor( );

B) lattice( );

r) ggplot2( ).

10. Kakwue(as) dpyHkumu(s) B R NMET(eT) OTHOoLEeHMe K
JIMHENHbIM Moaensim?

a) density( );

0) Ime( );

B) Im( );

r)aov( ).

11. Kakue(as) dyHkumun(s) s3bika R NCnonb3yeTcs ans
BBIMMCNIEHVA NOKasaTesnen onncaTenbHOM CTaTUCTUKIU?



a) describe( ):
0) density( );
B) cor( );
r)aov().

12. Kakue(as) PYHKUMKN(S) s3bIKa R NMPUMEeHSeTCa ONa oueHKn
YPOBHSA COMPSiXXEHHOCTMY NMPU3HaKoB?

a)Im();

6) cor();

B) density();

r)Ime( ).

13. Kakue(on) nakeT(bl) obecneyumBaioT(eT) noanepxkKy
napannenbHbIX BbIYUCAEHUN B R?

a) normtest( ):

6) doSNOW ( );

B) density();

r)Ime().

14. Kakue(as) PYHKUMN(S) 93bika R NMeT(eT) OTHoLWeEeHMe K
ANCNEPCMOHHOMY aHann3y?

a) Im( );

6) aov( );

B) rm( );

r) cor( ).

15. C nomowbio hyHKLNK ks.test( ) moxHo:

a) npoBecTu TecT KonMoropOBa—CMmpHOBa;

0) npoBecTu TecT LUanupo-Yunka:

B) paccymTaTb KOSpULmeHT KpuTtepus CTbloneHTa;
) NPOBEPUTL Ha HOPMaIbHOCTb AaHHble.

16. C nomoubio hyHKLMUM shapiro.test( ) MoxHoO:
a) BbIMUC/IUTL KO3hdMLMeHT duwepa;

0) npoBectu TecT LLanupo-Yunka;

B) BLIYUC/INTL KOPPENALMIO Mo MupcoHy;

) NPOBEPUTL Ha HOPMaJILHOCTb NaHHble.

17. ®yHkums cor( ) nozsonsier BbIYNCJIUTD:

a) KoadhduumeHT Koppensuuu lNMupcoHa;

0) KoadhpuymenT Koppensunm CnupmeHa;

B) KO3(hMLUMNEHT paHroBo Koppensuuun KeHpganna;
r) BCe yTBepXxaeHus BEPHHI.

18. MaTpuuy koppensumm B R MO)HO co3daTb Npu NOMoOLLLMK
byHKLUUN(N):



a) cor( );

0) rcorr( );

B) corrplot( ):
r) ggcorrplot( ).

19. Kakune DYHKUMM(10) MOXKHO NCNonb3oBaThL Ans pacyeTta
NOKasaTenem onncaTenbHoN CTaTUCTUKW:

a) sd( );

6) summary( );

B) IQR( );

r) cbind().

20. Kakue NMoKasaTenu(b) Mbl MOXKeEM NONYy4YnTb 13 BbIBOAA
PYHKL UM summary( ) npumeHnTenbHO K CTonbuy Tabnuubl ¢
YNCNOBbLIMU OaHHBLIMU:

a) cpedHee apudmMeTnyeckoe MO 3HaYeHnam ctonbua:

0) YHUKanbHble 3HaYeHns B cTonbue;

B) MakchMasibHoe 3HayeHue B cTonbue;

r) Megmany.

TecT K Pasneny Ne3 «[Tonck onTuManbHbIX peLeHnin meTogamMu
MaTEMaTN4ECKOro MoaeIMpoBaHns B cpene R»

1. TpaHcnoHupoBaHue MaTpuLbl BO3MOXXHO MpPY NOMOLLM
PYHKLNN(1N):

a) t();

6) cbind( );

B) rbind( );

r) matrix( ).

2. C noMoLbo Kakoro KOoOa MOXXHO rnpeobpa3oBaThb MaTpuuy
BMaa

a <- matrix(1:16, nrow = 4) BEKTOp:

a) list(a):

0) c(a);

B) dim(a) <- NULL:

r) data.frame(a).

3. YTobbl MHBEPTMPOBATL OCb MOCNEeNOBATENIbHOCTM 3HAYECHUN
MaTpuLbl CY Ha X HY)XHO:

a) B DYHKLUN matrix( ) UCMOMb30BaThL B KayecTBe
AOMNOJIHUTENLHOr O apryMeHTa byrow co 3HavyeHnem TRUE:

0) B pyHKLUMM matrix( ) ncnonb308aTh B KayecTBe
AOMNOJIHUTENbHOr 0 aprymMeHTa byrow co 3HaYeHueMm FALSE:



B) B pyHKU MY matrix( ) ncnonb3oBaTh B KayecTBe
AOMOJIHUTENbHOIr0 aprymMeHTa byrow co 3HavyeHnem 1:
r) B hyHKUMK matrix( ) ncnonb3oBaTh B KayecTge
AOMONHNTENBLHOIrO aprymeHTa byrow co 3HayeHnem 0.

4. BoibeprTe npaBubHbIN oTseT PELUEHNSA CUCTEMbBI IMHENHbIX
YPaBHeHU Buaa:

X+ 2y 4+ 3z=20

2X + 2y + 3z =100

3x + 2y + 8z = 200

a)x=42,y=6v|z=2;

6)x=10,y=8|/|z=10;

B)X =10,y =20unz =20

Nx=80,y=-36uz=4

5. Kakue(yio) hyHKLN(10) Mbl MO>XXKeM 1CroJIb30BaTh AN
PELWEHNA CMCTEM NIMHENHbLIX YpaBHEHWIA:

a) c( );

0) data.frame( ):

B) hist( );

r) solve( ).

6. Onsa peweHuns 3allaY, CBA3aHHbLIX C NoJiyYeHnem obpaTHOM
MaTPULbl, HY>XXHO:

a) NCMoNb30BaTh BYHKLMIO )

0) ucnonb3oBaTh LUMKALI: for, while, repeat:

B) UCMO/b30BaATh DYHKLIMIO hist( );

) MICNONb30BaThL yHKLMIO solve( ).

7. Kakne(asi) hyHkuMM(s) A3bIKa R MPUMEHSATCSA ans
MOCTPOEHMA KOpobyaTbIX Auarpamm?

a) plot( );

6) ggplot( );

B) barplot();

r) boxplot( ).

8. Kakow aprymeHT nossonsier W3MEHUTb BHELLHIOW (hopMy
TO4€K Ha rpadumke B pyHkuUUYK plot( )?

a) col;

6) main;

B) pch;

r) xlab.



9. Kakom dPryMeHT no3sesosnsieT V3MEHWTb LBeT rpaduka B
PYHKUUM plot( )? :

a) main;
) col;
B) ylab:
r) sub.

BCTPEYaeMocTu nepegarHbix B KayecTBe aprymenTa PYHKUMK
3HavYeHum?

a) class( );

6) Is( );

B) matrix( ):

r)table( ).

11. Kakue cumsonp apupmMeTnyeckimnx ONepaTopoB MOryT 6biTh
MCNoNb30BaHbl B R npu pewerun 3a4ay?

a) «+», «-», «F», « [»;

0) «%%», «%/%»:

B) «+»,«-5:

M) «+», «-», <, « [», «% %>, «%/%», «™»:.

12. barplot( ) - 370 PYyHKUMS, KOTOpas noseonsier co3nats:
a) FMCTorpammy;

0) rpaguk paccemBaHus;

B) paccyuTaTh CPenHee apudmeTmyeckoe:

) BBIMUCAUTL KBaHTUN,

13. BeibepuTe BEPHbIN BAPWMAHT CUHTaKCKCa MPOCTOro ycaoBHOro
onepatopa if...else:
a) if(ycnosue) {
BBITIONIHACTCS ecnu, ycnosume trye
} else {
BBITIONIHACGTCS ecnu, ycnosue false
|

0) if(ycnosue) {
BbIMONIHAGTCS ecnu, ycnosue false
} else {
BBIMOJIHAGTCS ecnu, ycnoBue trye
h

B) if(ycnosue) (
BbINONIHACTCA ecnun, ycnosue trye
} else {
BbINOJIHAGTCSA ecnu, ycnoBue false




);
r) iflycnosue] (

BbINONHAGTCA ecnun, yenosue true
} else {

BbIMOJIHAeTCA ecnp, ycnoBue false
i

14. Beibepure BEPHbIE yTBepxaeHus. Patbrk «kKBaHTWIL-
KBAHTUb>»:

a) NCnosb3yeTcs ANsi OLeHKN Toro, BbIMONIHAETCS N
npennonoxenune, yro Habop NaHHbIX cnenyer HOpMasibHoMy

0) oavH u3 cnoco6og BU3yanbHO npoeepuTs, COOTBETCTBYeT /in
Habop gaHHbIX TeopeTuyeckomy pacnpepeneHunio;

B) SIBISETCA hOPMasibHLIM CTaTUCTUYECKUM TecToMm:

r) Huyero us nepevyncneHHoro.,

15. Kakne rPaPukm Mo)xxHo CTPOUTbL B cpene R:

a) rpadumkn paccenBaHus:

0) rMCTorpamMmmel;

B) KOpobyaTbie AVarpamMmmbl N «CKPUNUYHbie rpaukm»;
r) Bce YTBEPXXAEHUSA BepHbI,

16. Mpu BbinonHeHUN cnenywuiero hparmenTa Koda
5ummary(/m(/r/5$5epa/.Length ~ IrisgSepal. Width)), mui
nosy4aem;

a) KoabpuumenT AeTepMunHauunm;

6) KoahbbuumnenT LLiBapua un AKauke:

B) KO3(bpuumeHT Puwepa;

) NnpoBepsiem HYb-rnnoTesy.

17. Mpw Hanucanun CobCTBEHHOI PYHKLNW, HY>KHO MOMHUTBL O
TOM, YTO:

a) UMSt PYHKLUNN He AOJDKHO coaepxaTb CNeLUCcMMBOIOB;

0) uMst pyHKLUMN PErNCTpo3asncumoe;

B) B PYHKLMM MOXeT ObITb CTporo OPaHNYeHHOEe KonYyecTBo
dPrymMeHTOoB:

) BCe yTBepaeHus BEPHHI.

18. ®yHkuuma AIC( ) MO3BOJISET BbIYMUCIUTL KoshhbuymeHT:
a) neTepMuHauum;

0) WBapua:

B) AKauke:

r) ®uwepa.




19. ®yHkumsa BIC( ) MO3BOJIACT BbIMUCIUTD KO3 puumeHT:
a) Weapua:;

0) netepmuHaumu:

B) ®uwiep;

r) AKauke.,

20. Kakumu(on) (PYHKLUSAMU(EN) MOXKHO BOCIMOJIb30BaThbCH, YTOObI
MOJTy41Tb NaHHble ANS NOCTPOEHUS PErpeccnoHHOro ypaBHeHums:
a) summary( );

0) Im( );

B) Ime( );

r) class( ).

Kputepuu ouenknu:

- OUEHKa <«OTJINYHO>» BbiCTaBadeTcs CTYOEHTY, eCcqn TecT
BbINOJIHEH Ha 80 % un BbiLLIe;
- OUEeHKa «xopoLio» BbICTaBAdgeTCy CTYOEeHTY, ecnum TecT

BbIMOJIHEH Ha 70 %:;
- OLE€HKa «yn0BNEeTBOPUTENbHOY BbICTAaBNIACTCSA CTYyAEHTY, ecnu
TECT BbINOJZIHEH Ha 60 %:

- OL€HKa «HeyNoBJIeTBOPUTENLHO» BbICTABNSAETCA CTyAEHTY,
€CJIN TEeCT BbINOMHEH Ha 50 %.



KoOHTposnbHas pabora (nNkK-3)

Kaxgomy CTYOEHTY paHOoMHO BblAAETCSA 5 3amanuin ang
CaMOCTOATENILHOrO pelueHus, 3afaHus  pacnpepensioTcs no
NMPUHLUWNY HauMeHbLlero coBrnajeHnsa Homepos MeXay AByMS
CNyYalHbIMU CTYyneHTaMu.

3apmaHus

L. MocTpoiiTe rpadmk 3aBUCNUMOCTHU stretch oT distance
stretch 46 54 48 50 44 42 52
distance 148 182 173 166 109 141 16

2. NocTponTe FMCTOrpamMmy pacnpeneneHms CHeXHOro MOKpOBa
MO0  rodamMm C  WUCNoNb30BaHueM 6a30Bbix rpapnyeckumx
BO3MOXXHOCTeWn R. Co3panTe cTonbey (log.snow.cover)
Norapummyeckmnx npeobpasoBaHuii  snow.cover. CozpanTe
rmcrorpamMmy  pacnpegeneHus log.snow.cove o rogam ¢
MCMNOJIb30BaHMEM BO3MOXHOCTEN NakeTa

year 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979

snow. oo 12.0 149 10.0 10.7 7.9 21.9 125 145 9>
cover

3. cnonb3ysa gaHHble Tabnvubl orings nakeTta DAAG nocTponTe
Anarpammy paccesHus, MOKas3bIBalOLWYO 3aBUCUMOCTb Total oT
Temperature,

4, MocTponte  rpacuk BU3yanm3saumnm PerpeccruoHHON’
3aBUCMMOCTY ONIMHBI JINCTA OT LUUPWHBI ANCTa C rPYNNUPOBKOI
o BUOaM npucos.

5. CreHepupyiite MoC/IeA0BATENbHOCTL Yucen c HOPMaJibHbIM
PacnnpeneneHnem npu n = 100, mean = 170, sd = 4,

6. CreHepupynTe nocnenoBaTeNnbHOCTbL M3 50 Yyncen ot 0 nol

7. TlocTponTe AnarpamMmy paccesaHuss no CreHepupoBaHHOM
MOC/IeNI0BATENLHOCTY YUCEN C pachipegeneHmem XW-KBagpaT npu
cTeneHn ceoboabl 1.

8. Vicnonb3ys apyroii cumson nvnn ppyron user, nocTtponTe
rpacdmkn ns aeyx dpeiimos AaHHbIX elasticl v elastic2. .




elasticl

frfrne])tcm AL SRRl 50 ey P e e
Bt i KBy 208 . EIB A 15 - a9
e(cm)

elastic2.

stretch(mm) 251145 35 40, B5. 50, 30 50 &0
distance(cm) 111967127 187 246 517 114 228 291

9. MocTpoiiTe NuHeliHbe MOOEeNn 3aBUCUMOCTM stretch(mm) ot
distance(cm) no AaHHbIM  elasticl n elastic2. CpaBHuTte
NoJiy4eHHblie Moaenu

10. Ncnonb3ys Tabnvuy mtcars PacCcYNTanTe 3aBUCUMOCTD disp
oT hp y un cyl c MOMOLLbLIO NUHeNHOW monenu. BHUMaTenbHo
N3YHNTE AOnarHoCTUYecKui rpacuk perpeccun, MONYYEeHHbIN
MyTeM npepocTtaeneHns ob6bekTa Im B KayecTtBe nepBoro
napameTpa plot().

11. Mo paHHBIM Tabnuubl cement (NakeT MASS) n3yymre
3aBUCUMOCTb ¥ (KOIMYecTBO npousseneHHoro tenna) ot x1, x2,
X3 U X4 KoTopble NPpencTaBnaoT coboii nponopumn qYeTblpex
COCTaBnaOWMX. TPpebYIOT AN OHU HeJIMHENHbIX Npeobpa3oBaHui?

12. Ncnonbsys Tabnuuy painters (naker MASS) npumenuTe
AdHaJIN3 TNaBHbIX KOMMOHEHT K Composition, Drawing, Colour, and
Expression. WN3syynte Harpyskm Ha nepsble TpuM OCHOBHbIX
KOMMNOHeHTbI.  [ocTpoliTe MaTpuuy amarpammbl  paccesHus
MEPBbLIX TPEX OCHOBHbLIX KOMMOHEHTOB, NCNoNb3ysa pa3Hble uBeTa
NAn CMmMBoObI 4TO Bbl ONpenenuTsb Pa3Hble WKOJIbI.

13. Wcnonb3ys HEMPEPbIBHbIE NN NOPSAKOBbLIE AaHHbIE Cars93
(makeTr MASS) onpenennte Ganabl no ABYM  rJlaBHbIM
KOMNOHeHTaM. CpaBHeHune CLUA c APYrnMu ctpaHamm

14. CreHepupynTe MOCNEN0BATENbHOCTL, COCTOALLYIO U3 BOCHMMU
HETBEPOK, 3aTeM ceMu wWeCcTepok u, HaKOHeL, NeBATUM Tpoek.
CoxpaHnTe nonyyeHHble Yncna B cTonbuax MaTpuubl 6 Ha 4.



15. Co3panTte BEKTOP, cocToswmin us OAHOW eanHuubl, 33aTem

ABYX LBOeK, Tpex Tpoek u T. A- U 3aKaH4MBalOWMiics neBsTLio
AEBATKamu.

16. Wcnonb3sys paHHbie KaTasioroB 6biKkoB AltaGenetics, ST
Genetics, Semex u WWS  cospanTe 00bekT knacca tibble,
BKIOYAOWUN  cTonbupl MHMopMaumeli o MeXAOyHapoaHoMm
HOMepe, paTte POXAOeHUS, nonHoMn KNn4ke, TPI, npubaske no
MOJIOKY, Xupy, 6enky u NMOCTaBLUWKY ceMeH.

17. Mo paHHBIM Tabnuubl (n.16) cozpanTte obbekT TUna
data.frame ConepXXalum aaHHble OnncaTenbHOW cTaTUCTuKy
(mean, median, mo, lim, quantile, sqew, kurtosis, se) o reHOMHOI
OUEHKe npoussoauTenen, CrpynnpupoBaHHbIe o MOCTaBLUIMKaM

18. Ncnonb3sys KOA cospnanTe chpeliMm gaHHbIX

df <- data.frame(player=c('A', B, C, D)
yearl=c(12, 15, 19, 19),
year2=c(22, 29, 18, 12))

Mpeobpasyiite B Tabnuvuy Bupaa

# A tibble: 8 x 3
player year points

1A yearl 12
2A year2 22
3B yearl 15
4B year2 29
5C yearl 19
6 C year2 18
7D yearl 19
8D year2 12

19. Ncnonb3iys KOA co3nainTe hpeiM naHHbIX

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))

MpeobpasynTte B Tabnnuy Bmaa

# A tibble: 4 x 4
player year points assists

1A . .14 6




22. Onpepnenute BbIOPOCHI MO npubaske K MOJIOKY, Xupy, 6enky u
TPl no Tabnuue uns n.16.

23. HanuwwuTe byHKUMIO, KOTOpas BblYucngeT CKOJb3sllllee
CPenHee 2-ro nopsigka 3Ha4YeHUN B 3agaHHOM BEKTOpe.
MPUMEHUTL K faHHbLIM Iris.

24. HanuwwuTe PyHKUWMIO, KOTOpas Bo3BpalwaeT 3HavyeHne
CornacHo opmyne

logl,—log 1,

‘[If_];

roe h - |, COOTBETCTBYIOLWIMNE CTONGL I Ta6nmubl Iris

25. Hanuwure PYyHKLMIO, BO3BpaLLaoLlyo BbIBPOCH corjlacHo
bunbTpy Xamnens

26. HanvwuTe PYHKLMIO, BO3BPaLLaOLLYy0 KaTeropuy A B, CDs
3aBUCMMOCTM OT 3HavyeHns TPI.

Kputepuu ouenku:

- OUGHKa «OT/MYHO» BbICTaBNsIETCS CTYOEHTY, ecnu B
KOHTPONbHOW paboTe npaBunbHoO BbIMONIHEHO 80 % 3amaHui un
BblLLe;

- OUEHKa  «X0powo» BbiCTaBAsieTCS CTYOEeHTy, ecnm B
KOHTPONIbHOWM paboTe npasBunbHO BbIMOJIHEHO 70 % 3apaHuii;

-~ OL€HKA «yNOBETBOPUTENLHOY BbICTaBNACTCA CTyAeHTY, eciin B
KOHTPONIbHOWM paboTe npaBunbHo BbINOJIHEHO 80 % 3amaHuin:

- OUEHKa <«HeynoBNeTBOPUTENbHOS BbICTAB/IACTCS CTyHeHTY,
€C/IN B KOHTPOJILHOM paboTe npaBusbHO BbINMOJSIHEHO 50 9%
3a8aHNN%




NMPOMEXXYTOYHAS ATTECTALLUA
Cnucok BONpocoB aoJsisa noaoroToBkKu K 3K3aMeHy

1. OcobeHHocTU U MPVYUHBLI nonynsapHocTu cpeas R.
MNpenmyuiecTBa u HenocraTku R.

2. Tvnbl gaHHbIX B MaTEMaTUYEeCKON CTAaTUCTUKeE, nX
XapaKTepucTuku. Mpumepsi.

3. Tunbl u CTPYKTYpPbI faHHbIX B R, KOMaHAObl 018 paboThkl ¢
DaHHbIMW.

4. TexHonorum MMNOpTa AaHHbIX B cpeny R u3 Pa31NYHbIX
NCTOYHUNKOB.

5. OoHOMEpPHbIe NaHHbIe U OOHOMEPHLIN aHanms. lNpenmyecTra
W HEenoCcTaTku. Mpumepsl.

6. MHOroMepHble gaHHbIe 1 MHOIOMEpPHbIN aHanus.
MpenmylecTsa n HENOCTATKW. MNpumepsl.

/. BekTopbl. OCHOBHbIe onepaunn, KomaHabl U PyHKLUN ang
paboTbl c BekTOpamu

8. Co3pnaHue Tabnuubl B R, BapnaHTbl 4OCTYMNa K cTpokam,
cTonbuam, oTaeNbHbIM 3HaYeHuns M.

9. XapakTepuctuku BbIOOPKU. Moka3aTeny LeHTpanbHON
TEeHOEHUMU 1 pa3Maxa.

10. NMoka3atenun BbIbOpKK. CpepgHee, MefOunaHa, KBapTuau,
npoueHTmnan, IQR, mona

11. NokasaTenn BbIDOpKMU. Hucnepcng, CTaHOapTHoe
OTKJIOHEHMe, KBapTuan, npoueHTmnu, IQR

12. Pacyer CTAaHOAPTHOIr0 OTKJIOHEeHUS B cpene R. BcTpoeHHas
DYHKUMSA M Ko Ha s3blke R

13. TouHble anropuTmsi BblYMCNeHna meamnaHel, NnepBoro u
TPETbEro KBapTUIs

14. BoaMo)XxHOCTM s3bIKa R, Lnknbl. BoinonHeHne npwu
HaCTynneHnn ycnosus. ®yHKLUUM, HanMcaHHble MnoJib30BaTesnem.
15. MponyuieHHble gaHHble u BbIOPOCHI. CNocobbl UCKTI0YeHUs
BbIOPOCOB 1 NponyLeHHbIx AAaHHbIX N3 aHan3a.

16. I'pachnyeckoe npeacrasneqme AaHHbIX B R. lMapameTpsl
dyHKUMK plot().

17. Qnarpamma Tmna 6okcnor, Onucaxwne, ncnons3osanue,
BapMaHTbl 0TOOparkeHus, aHanms3 no Anarpamme.

27. HacTpoiika rpapmyeckux NMapameTpoB B R. CuMBOAbLI U
TINHWK, LiBE€Ta, TEKCT, pa3Mepsl AnarpamMm v nosei.

28. HacTpoiika rpaguyeckmx napaMeTpoB B R. [NapameTpbl ocei
W YCIOBHbIX 0603Ha4YeHMin. ONopHbIE NUHUY, JlereHna.
AHHOTauuun. ObbeanHeHue Anarpamm

29. I'pahryeckme BO3IMOXHOCT Y cpenbl R. Buabl rpadukos u
Anarpamm. Ctonb4aTble Anarpammsi,



30. MpocTbie AvarpamMmmel, coctaBHble y Anarpammel c

FPYNnrpoBkoi. Auarpamme, AN CpeaHnX 3HaYeHu,
CrnnHorpammei,

McTorpammel. Hnarpammp OLEHKU DYHKLMM MAoTHOCTY.
Hvarpammpl Pa3MaxoB. ToyeyHple AnarpaMmmel. BeepHbie
AnarpaMmmei.

3L AnctpubyTtme R u ero yCTaHoBKa. 3anyck Cpenbl R. Paboyee
NPOCTpaHCcTBO. BBoA NpoCTenwmnx KomaH,

32. Co3naHue rnepemMeHHbIx B R, MepevMeHoBaHme 1
NePEKOANPOBKa NepeMeHHbIX. MNponyueHHble 3Ha4YeHuns.
Nckniovyenne MPONYLLEHHbIX 3HaYeHUN K3 aHanun3a.
MpeobpaszosaHue Tunos.

33. CopTupoBKa u obbennHeHue HabopoB AaHHbLIX B R,
HobasneHue CTONOL0B 1 CTPOK., Pasgenenune HabopPOB JaHHbIX Ha
CoCTasnsAwme. Boibop u NCKlo4YeHne nepemMeHHbIX. CnyyanHble
BbIOOpKU.

NHpopMayum o nakere.,

35. 3apnaya Ha pacyeT 1 u 3 kBapTuAas no 3aflaHHOM BbibGopke
36. 3agaya Ha pacyeT npubbinu no WHTEPBaJIbHO 3a4aHHbIM
DaHHbIM

37. 3apaya Ha PacyeT peHTabenbHoCTY No NWHTepBaJibHO
3alaHHbIM JAaHHbIM

38. 3agaya Ha BblHMC/IeHNe nHTepBana no WHTepBasibHO
3d4aHHbIM JAaHHbIM

3A0AHUSA
AJ11 OLEHKWN YPOBHS C®OPMUPOBAHHOCTHU KOMMETEHLU WU NK-3
3apaHua 3akpsiToro TUna

1. ®yHkuma AIC( ) MO3BOJIAET BbIYUCIUTDL KoL meHT:
a) Weapua;

6)ueTepMMHaumm;

B) ®uiep;

r) AKkauke.

a) summary( );
6) Im( );

B) hist;

r) class( ).

3. Kakwne(on) nakeT(bl) obecneyumBaioT(eT) noanepxky
MapannenbHbIX BblYUCAEHUI B R?




a) normtest( ):

6) doSNOW ( ):

B) density():

r)Ime().

4. Kakue(as) PYHKLUMN(A) si3bika R NMelT(eT) oTHoWweHne K
ANCNEPCMOHHOMY aHanu3sy?

a) ad.test:;

6) aov( );

B) rm( );

Fl.corl ).

3apaHus OTKPbITOro Tuna
1. Kakue(as) PYHKUMU(S) 53bIKa R npUMeHaTCca ans
NMOCTPOEHMA KOPOBYaTbHIX anarpamm?
2. Kakol aprymenT MO3BOJIAET N3MEHUTb BHELUHIO hbopmy
TO4€K Ha rpadvke B dhyHKL MY plot()?
3. Kakon aprymenT MO3BONIAET U3MEHUTDL LBeT rpacuka B
OyHKLMN plot( )?
4. C nomoubto Kakunx(on) yHKUMNN(1) MOXKHO NONy4nTh YacToTy
BCTPEYAEMOCTM NepefaHHbIX B KayecTae aprymeHTa yHkuum
3Ha4YeHunIn?

ﬂop;mOK aTrecrauuu CTYyOEeHTOB no AUCLUMNNINHe

obyyatoLmxcs.

Ycnosnem ponycka « SK3aMeHy ABNAeTCs noceuleHne He
MeHee 50% akamemMuyeckux Yacos B pPaMKax KOHTakKTHOM
paboTbl. [Ons MONYHEHUSA OUEHKU <«OT/IMYHO Heobxoanmo
NMPaBMJIbHO peLwunTb MPakTu4eckylo 3agmayvy c NCnonb3oBaHueM
OBM v oTBeTtuTh Ha ABa TEOpeTmn4yeckmx Bornpoca, «XopoLuo» -
PEWNTL  NpakTuyeckyto 3ala4y U  OTBeTUTbL Ha O4NH
TeopeTnyeckun  Bornpoc, “YHOBNETBOPUTENLHO» -  pewunTs
NMPaKTu4eckyto 3anayy. Mpu OTCYTCTBUN peLUeHUs NpakTuYecko
3ala4n BbICTABISIETCH OTMETKA <YNOBJIETBOPUTEJSIbHO» .

MpomexxyTouyHbIN KOHTPOJNIL  MpPOBOAUTCS C  Uesbio
YCTaHOBJIeHUS YPOBHS OCBOEHMA MaTepuana no
CaMOCTOATeNIbHbIM pa3fenam B Bupge KOHTPOJIbHbIX paboT un
BbINOJIHEHNA 3aaHMI Ha CEMUHAPCKMX 3aHATUAX.

UToroseiit koHTpon, - OUE€HKa YpOBHS OCBOEHUS
AVCLUUNAVHBL MO OKOHYaHUM eé u3yyeHus B (PopMe 3K3aMeHa B
yCTHOM chopme.

Onucanue WKanbl oueHMBaHUS:



Kputepuu OLeHUBaHUS YCTHOro OTBeTa Ha
SK3aMeHaunoHHble BOMpPOCHI:

«5» (0TAuyHo) — AaH MNoNHbIN, PAa3BEPHYTLIN oTBeT Ha
MOCTaB/IEHHbI BOMNPOC, nokasaHa COBOKYMHOCTb  0CO3HaHHLIX
3HaHUM 06 obbekTe, AOKa3aTesibHOo PaCKpbITbl  OCHOBHBIE
MOJIOKEHUSI TeMbl; B oTBeTe npocnexveaercs 4éTkas CTPYKTYpa,
Jlornyeckas nocnenoBatenbHOCTS, OTpaxkawwas cyuiHocTs

Hayku, u MEXANCUNNAVHAPHbIX CBsi3en. OTseT N310XKeH
JINTEPATYPHLIM  s3bikom g TEPMUHAX  Hayku, NnokKasaHa
CMocobHoCThL ObICTpo pearnposaTh Ha YTOYHsAOUWMe Bonpock!:

«4» (xopowo) — AaH MonHbIN, PA3BEPHYTLIN OTBeT w3
NOCTaB/EHHbI BOnpoc, MoKas3aHo YMeHune BblOENNTBb
CYLWLeCTBEHHblIe i HeCylecTBeHHbIe MPU3HAKKN, MPUYUHHO-
CJI@ACTBEHHbIE CBA3WM. OTgeT YETKO CTPYKTYpupoBaH, Jlornyen,
N3n0>xeH B TEePMUMHaX Hayku, OnHako AoNyueHb
HE3HaunTenbHble  ownBKy N HepoyéThl, nCnpassieHHblIe
CTYA@HTOM C nomoLbto “HaBOAALLMX» BONPOCOB:

«3» (y,D,OBﬂeTBOpl/ITe)'leO) — AaH HenosHbIn oTgeT, JIornka un
nocnenosaTenbHOCTL N3NoXxeHuns UMEKT  cywecTBeHHble
Hapylwexns. fNonyujens rpybbie  owunbkuy npn onpeneneHun
CYLWHOCTM  pacKkpbiBaeMbix MOHATUN,  Teopui ABNEHUN, B
CNEACTBUM  HEMOHMMaHus CTYOEHTOM ux CYLLECTBEHHbIX I
HECYLLLECTBEHHbIX MPU3HAKOB 1 CBsi3en. B oTseTe OTCYTCTBYIOT
BbIBOAbI. YMeHune PaCKpbITh KOHKpPEeTHbIe nposiBieHus
0B0OWEHHBLIX  3HaHUM HE [OKasaHo. Peyveppe ohopmaeHune
TpebyeT nonpasgok, Koppekuu.

«2» (Heyﬂ,OBHETBOpI/ITeﬂbHO) — CTyOeHT AMOHCTpupyeT
HE3HaHMe TeopeTuyeckux OCHOB npeameTa, He ymeeT BblOENATb
APrYMEHTUPOBaAHHbLIE BbIBO/bI n nPUBOAUTb npumepsl,
MOKasbiBaeT cnaboe BnageHue MOHOJIOrMCTYeCKOn peuyblo, He




MATPULIA COOTBETCTBUS] KPUTEPUER OLIEHKW YPOBHIO
COOPMUPOBAHHOCTU KOMIIETEHLIUA

OueHka no nATubansbHOM cucreme
M «BbICOKUMII ypoBEHD»
«Xopowo»
«YnosneT80pUTENLHO>
«He gocratoynpisi»

«He YAO0B/IETBOPUTE/ILHO

l

|

MeToauyeckune MaTepuanel, onpepensiowume npouenypy
OL€HUBAHUA 3HAHMIi, yMeHwmij, HaBbLIKOB U (Unu) onbiTa AeATenbHocTH,
XapakTepusylowmux aTanes dopmupoBanus KOMneTeHuui

1. MonoxeHue «O 6anano—pe|7|TMHr030|7| cncTeme aTTectaumm
CTyneHToB»: CMK MHAO 08-01-2022, BBENEHO npukasom oT 28.09.2011
Ne371-0 (http://nsau.edu.ru/ﬁle/403: PEXMM nocTyna cBo6ogHbIN):

2. lMonoxxerHuve «0O rnposeneHnn Tekyliero KOHTpO1A %
MMPOMEXyTOoYHOW aTTecTauun obyyvatolmxcs B8 GrEOY BO Hosocnbupcku
[AY»: CMK MHA 77-01-2022, BBE€eHO B AelcTBue npmnkasom ot 03.08.2015
Ne268a-0 (http://nsau.edu.ru/ﬁle/104821: PeXum nocrtyna CBOOOAHbIN).

CocTtaButenu:

CT. NnpenofaBaTens gﬁjxxzozz g iy MeTpos A. .
—1- IPenoaasaTess n zZé 2 __'leTpos A.®.
(DonmxHocTb) naTa oannch DNO

CT. Npenogasaresns ﬁSJlLZOZZ ﬁﬁﬁ%%%ﬁéf LWaToxumH K.C.
———F= L 5dBATENb ———> < 1aTOXuH K.C.

(BomxHocTb) LaTta noAnuck (o176}




